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than desired (more than 5 years) for the participating industries to proceed forward with final design of the
combined treatment facility.

Treatment Facility Emissions Control, Celanese Chemicals, Calvert City, Kentucky
Technical Director. Houston directed treatability testing used to develop the process design for a treatment
system compliant with the MON requirements.

Process Design of New Treatment Facility, Ciba-Geigy Corporation, Mcintosh, Alabama

Lead Engineer. Houston was responsible for onsite treatability studies, process design development, and a
final report for the treatment of wastewaters discharged from Ciba-Geigy Corporation's largest U.S. organic
chemicals manufacturing complex, including pesticides. The project began by evaluating conversion of the
existing aerated lagoon system to activated sludge. This conversion was necessary to meet effluent
requirements under higher loading conditions and to meet Resource Conservation and Recovery Act (RCRA)
closure requirements of onsite surface impoundments. This evaluation involved an activated sludge treatability
study evaluating the impact of varying total dissolved solids (TDS) concentrations (0.5 percent to 2.5 percent),
temperatures (8°C to 20°C) and RCRA-regulated stream discharge contributions. A process design for the
aerated lagoon/activated sludge conversion was developed, presented, and implemented. Houston developed
materials for and assisted in the operator training course that preceded startup of the activated sludge plant. A
follow-up treatability study was conducted that focused on total Kjeldahl nitrogen, total organic carbon (TOC),
acute toxicity, and color reduction through the use of PACT® treatment as compared to tertiary granular
activated carbon (GAC) treatment. Special batch treatability testing evaluated alternative source control
methods for a highly colored wastestream. A process design was developed to meet revised treatment
objectives, a final report was issued, and a new wastewater treatment facility (WWTF) was constructed. Startup
assistance and operator training were provided for both WWTFs.

Process Design, Final Design, and Operational Changes of Treatment Facilities, Clariant
Corporation, Charlotte, North Carolina and Elgin, South Carolina

Supervising Engineer. Houston directed treatability testing at the Charlotte facility to define operational and
capital changes needed in the wastewater treatment system to accommodate new wasteloads. He directed
treatability testing at the Elgin facility to develop a process and detailed design of treatment system upgrades
required to comply with MON requirements. Houston provided treatment system alternatives analyses in order
to select the best process design for advancement into final design.

Treatment Facility Upgrades and Sidestream Management, Cognis Corporation, Charlotte, North
Carolina and Cincinnati, Ohio

Lead Engineer. Houston provided treatability testing to develop recommendations for operational and capital
upgrades for the Charlotte wastewater treatment system. These upgrades addressed oil/water separation,
solids separation, neutralization, high temperature activated sludge treatment, and alternative oxygen transfer
systems. He determined beneficial reuse alternatives for select byproduct at the Ohio facility and that the
byproduct discharge to the sewer could have compromised compliance with the site’s air permit.

Treatment Facility Alternative Upgrades Evaluation, Confidential Organic Chemical Manufacturer,
Central United States

Supervising Engineer. This project evaluated process alternatives to meet forecasted production increases.
The work included equalization tank modeling to determine flow and loadings, review of possible anaerobic
reactor configurations and technologies, modification to the existing activated sludge plant to treat higher
loadings and comply with NESHAP regulations, repurposing to use a dissolved air flotation (DAF) for secondary
clarification in addition to waste sludge thickening, modifications to the existing secondary clarifiers to improve
the inlet distribution tub and flocculating centerwells, and new media and upgrading of the final filter. All
projects were evaluated for life cycle costs and justified in terms of economics and process benefits. Overall,
the project enabled the client to complete a very complicated process engineering analysis in a short time to
ensure detailed design and construction could be accomplished in accordance with the schedule.

Effluent Toxicity Reduction, Confidential Client, Indiana
Lead Engineer and Project Manager. A toxicity identification evaluation (TIE) and toxicity reduction evaluation
(TRE) were conducted for a large-volume producer of metal ingots and sheet aluminum. The TIE used Phase |
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laboratory characterization procedures, single-stream toxicity testing, and resynthesis testing with major
wastestreams treated for toxicity removal. Both the water flea (Ceriodaphnia dubia) and the fathead minnow
were used in acute tests throughout the study. Study results indicated that adsorptive organic compounds
associated with an internal waste treatment process were primarily responsible for toxicity. Pure chemical tests
with the wastewater treatment polymer used at the site indicated that the polymer might play a role in effluent
toxicity. Operational changes were identified that would provide the required effluent toxicity reduction.

Comprehensive Wastewater Management Services Emerald Performance Materials, Inc, Henry,
lllinois and Kalama, Washington

Supervising Engineer. Houston provided comprehensive services, including process wastewater permit
negotiations and expert testimony, wastewater characterization and minimization, conceptual level alternatives
evaluations, treatability studies, process design development, equipment selection, clarifier optimization,
operator training, WWTF startup assistance, and WWTF process troubleshooting and optimization. The
treatment systems consisted of coagulation, flocculation, sedimentation, peroxidation, aerobic biological
treatment, anaerobic biological treatment, and tertiary filtration.

Comprehensive Wastewater Management Services, Henkel Corporation, Kankakee, lllinois

Lead Engineer. Houston provided comprehensive services, including wasteload surveying, waste minimization,
water conservation, process design and equipment selection for capital upgrades, and WWTF operating
guidelines development. He also prepared upgrades to the existing WWTF to accommodate the addition of a
new production line.

Comprehensive Wastewater Management Services, International Specialty Products, Linden, New
Jersey; Spartanburg, South Carolina; Winder, Georgia; Huntsville, Alabama; Port Neches, Texas;
Texas City, Texas; Calvert City, Kentucky; and San Diego, California

Supervising Engineer. Houston provided comprehensive services, including stormwater and process
wastewater permitting, effluent permit negotiations including use of water effects ratio testing wastewater
characterization and minimization, conceptual-level alternatives evaluations, treatability studies, process
design development, clarifier optimization, operator training, WWTF startup assistance, and WWTF process
troubleshooting and optimization.

Comprehensive Wastewater Management Services, Lubrizol Advanced Materials, Inc, Akron, Ohio;
Louisville, Kentucky; Calvert City, Kentucky; Charlotte, North Carolina and Gastonia, North Carolina
and Spartanburg, South Carolina

Supervising Engineer. Houston provided comprehensive services, including process wastewater permitting,
wastewater characterization and minimization, conceptual level alternatives evaluations, treatability studies,
process design development, equipment selection, operator training, WWTF startup assistance, and WWTF
process troubleshooting and optimization.

Effluent Surfactant Reduction, Marietta Corporation, Courtland, New York

Lead Engineer. Houston evaluated the feasibility of a pretreatment system to meet a 0.5 milligrams per liter
(mg/L) methylene blue active substances pretreatment limit. The system consisted of phase separation,
ultrafiltration, carbon adsorption, and ozonation.

Pretreatment Alternatives Analyses, Reilly Industries, Lone Star, Texas and Provo, Utah

Lead Engineer and Project Manager. Houston delivered a two-tiered project at these coal tar plants.
Treatability studies were conducted, and process designs were developed, for alternative WWTF upgrades to
allow the plant to meet more restrictive pretreatment limits. A work plan was developed in cooperation with the
Texas Natural Resource Conservation Commission that enabled the POTW to seek permit relief and avoid
WWTF upgrades.

Effluent Toxicity Reduction, Rhodia, Mount Pleasant, Tennessee

Lead Engineer. Houston was responsible for treatability studies, process design development, and a final
report for the treatment of herbicide wastewaters. The treatments evaluated the impact of photolytic
decomposition, carbon adsorption, and macroreticular resins. A solution was implemented that included minor
treatment and recycle of waters. The site was converted to a nearly zero discharge operation.
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Comprehensive Wastewater Management Services, Rohm and Haas, Bristol, Pennsylvania;
Louisville, Kentucky; Knoxville, Tennessee; and Moss Point, Mississippi

Supervising Engineer. Houston provided comprehensive services ranging from process wastewater permit
negotiations, wastewater characterization and minimization, conceptual level alternatives evaluations,
treatability studies, process design development for nitrification facilities, equipment selection, whitewater
treatment alternatives, and WWTF process troubleshooting and optimization.

Treatment Process Troubleshooting and Operator Training, Solvay Advanced Polymers, Marietta,
Ohio

Lead Engineer. Houston provided WWTF troubleshooting services and operator training for this facility that
included equalization, neutralization, pure oxygen activated sludge treatment, disinfection, and sludge
dewatering.

Comprehensive Wastewater Management Services, Solvay Chemicals, Deer Park, Texas

Lead Engineer. Houston provided treatability testing to define WWTF upgrade measures needed to comply with
effluent BOD, TOC, and aquatic toxicity limits. He assisted in equipment selection and operator training.
Houston developed a compliance plan and schedule. The treatment system consisted of activated sludge
treatment with denitrification and DAF for secondary clarification. Provisions were made for effluent GAC
treatment.

Process Design of New Treatment Facility , Thiokol Corporation, Brigham City, Utah

Lead Engineer and Project Manager. The project involved TIE followed by TRE as a part of treatability studies
for a newly designed WWTF. The new WWTF replaced two existing WWTFs that were abandoned. Acidification,
air stripping, alkalinization, chemical reduction with sodium thiosulfate, filtration, GAC, ion exchange (anion
and cation), macroreticular resin, and metal complexation with ethylenediaminetetraacetic acid (EDTA), were
evaluated as a means of achieving effluent toxicity reduction for a selected wastestream. High salinity was
identified as the toxicant. The client decided to blend the selected wastestream with other wastestreams
causing a decrease in wastewater salinity and an increase in wastewater BOD. Activated sludge treatment,
followed by ozonation as a means of toxicity reduction and disinfection, was determined to provide consistent
compliance with effluent BOD and toxicity limits. A process design was provided. The newly designed WWTFs
included grit removal, equalization, activated sludge treatment, granular media filtration, and ozonation. The
final design for the WWTF was reviewed for consistency with the process design.

Fundamental Different Factor Determination, Union Carbide, Hahnville, Louisiana

Lead Engineer. Houston provided treatability testing to demonstrate that the plant qualified for “fundamentally
different factors” in developing effluent limitations. He provided troubleshooting assistance and developed
operating procedures to prevent bio-inhibition to activated sludge and viscous sludge bulking.

Process Design, Final Design and Start-Up of New Treatment Facility, Vi-Jon Corporation, Smyrna,
Tennessee

Lead Engineer. Houston designed and oversaw treatability testing for three major production area wastewaters
(mouthwash, lotion, and shampoo). He developed a process design of the pretreatment facility to treat
wastewaters from these production areas. Pretreatment consisted of zinc precipitation, activated sludge with
DAF clarification, and sludge dewatering. Houston provided process oversight during detailed design,
equipment procurement, and startup.

Management of Bio-Inhibiting Wastewaters, Zeneca Fine Chemicals, Mount Pleasant, Tennessee
Lead Engineer. Houston was responsible for treatability studies that evaluated the impact of various organic
chemical, herbicide, and pesticide wastestreams on the site's biological WWTF. He developed an approach for
screening the impact of new wastestreams on the WWTF. Houston prescribed maximum allowable discharge
rates of each process wastestream to prevent upset of the WWTF.
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Odor Control and Treatment Process Optimization, Chemical Industry and City of Springfield,
Massachusetts

Project Engineer. This project included odor identification and control, treatability study and process design of
upgrades within existing tankage to accomplish nitrification, denitrification, and good sludge settleability.
Houston evaluated the impacts of sludge heat treatment on plant performance.

Treatment Process Optimization, Chemical Industry and Greater Mentor, Ohio

Project Engineer. Houston conducted treatability studies to evaluate the impact of the chemical industry on
POTW effluent total suspended solids (TSS) concentrations. He developed operating guidelines that allowed
the POTW to accommodate chemical industry discharge while maintaining effluent compliance with both
effluent TSS and total phosphorus limits.

Pretreatment for Odor Control, Dalton Utilities, Dalton, Georgia

Senior Consultant. Houston identified threshold odor numbers for a list of chemicals discharged from the
chemical industry. This list, coupled with sampling data, identified which chemicals were responsible for sewer
odor complaints. Odor control involved selecting pretreatment limits for these targeted compounds.

Process Design and Final Design of New Treatment Facility, Globe Manufacturing, Gastonia, North
Carolina

Project Manager and Lead Engineer. Houston managed a wastewater pretreatment project where the
industrial discharge was cited as the source of the POTW's effluent aquatic toxicity problem. Treatability tests
were conducted which screened the effects of the following treatment processes on effluent toxicity reduction:
air stripping, cation exchange resin, activated silica, macroreticular resin, granular activated carbon, and
biohydrolysis. Results of these tests and further desktop evaluations indicated the biotoxicant was ethylene
diamine and that activated sludge treatment would provide the most cost-effective treatment. Continuous flow
treatability studies were used to develop the process design for the selected process. Houston submitted a
design basis report for the pretreatment facility, reviewed final design drawings and specifications, and
provided startup assistance. The pretreatment facility eliminated all acute and chronic toxicity associated with
the wastestream discharge at its flow contribution to the POTW.

Memberships

American Academy of Environmental Engineer

Technical Association of the Pulp and Paper Industry (TAPPI)
Water Environment Federation

Chi Epsilon - National Civil Engineering Honor Society

Publications/Presentations

1. “Introduction of an Integrated Methanogenic Aerobic Single Sludge (IMASS) System”, with Jason Mullen, Si Givens,
Everett Gill and Asher Benedict. 92nd Annual Water Environment Foundation Technical Exhibition & Conference
(WEFTEC), Chicago, IL, September 2019.

2. “Sludge Reduction Through Uncoupling: Treatability Surprise and Full-Scale Benefits”, Kasey Moraveck, Jonathan
Sandhu and Houston Flippin. 92nd Annual Water Environment Foundation Technical Exhibition & Conference
(WEFTEC), Chicago, IL, September 2019.

3. “Two Case Studies of Ultrafiltration in Dairy Wastewater”, Membrane Technology Forum, American Dairy Products,
Institute, Minneapolis, MN, June 2019.

4. :Anaerobic Reactor Cover Replacement: Interim Operations and Plan”, 49th Annual Food and Beverage Environmental
Conference, American Frozen Food Institute, April 2019.

5. *“Bioaugmentation and Base Loading: Alternatives for Biodegradation of Acrylonitrile to Low Levels in Publicly Operated
Treatment Facilities”, Asher Benedict, Ken Tuck, Houston Flippin, and Everett Gill. 91st Annual Water Environment
Foundation Technical Exhibition & Conference (WEFTEC), Chicago, IL, October 2018.

6. “Total Organic Carbon: Dispelling the Myth Around Reuse”. Michael Mecredy, Houston Flippin and Joe Wong, Presented
at the 91st Annual Water Environment Foundation Technical Exhibition & Conference (WEFTEC), New Orleans, LA,
October 2018.

7. "Magnesium Hydroxide Addition for Odor and Corrosion Control in Conveyance Systems: Product Selection and Dose
Optimization," Gayathri Ram Mohan and Houston Flippin, WEFTEC, October 2018.
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8. "Taming Temperamental TDS: Total Dissolved Solids Management Strategy for Industrial Wastewaters," Michael
Mecredy, Thomas Steinwinder, and Houston Flippin, Water Environment & Technology (WE&T) Magazine,
December 2015.

9. "Operator Essentials: What Every Operator Needs to Know about Leachate,” Houston Flippin and Kevin Torrens, Water
Environment & Technology (WE&T) Magazine, December 2015.

10. “Biological Treatment of Petroleum Refinery Stripped Sour Water Using the Activated Sludge Process,” Rion Merlo,
Matthew B. Gerhardt, Fran Burlingham, Carla De Las Casas, Everett Gill and Houston Flippin, WEFTEC, October 2010.

11. “Leachate Management,” with K. Torrens and R. Menon, South Carolina May 2010 gathering of the Solid Waste
Association of North America.

12. “Chlorination for Filament Control: A Refined Approach,” with E. Gill, WEF Industrial Water Quality Conference,
Baltimore, Maryland, July 2009.

13.“Reducing the Mystery of Micronutrient Addition,” with R. Davis (Empirical Laboratories) and D. Kilgour, WEFTEC,
Chicago, lllinois, October 2008.

14.“Case Studies in Petroleum Refineries,” Tackling Industrial Wastewater Treatment Challenges Workshop, WEFTEC,
Chicago, lllinois, October 2008.

15. “Loss of Effluent Mixing Zone Dilution Credits,” prepared by Brown and Caldwell for American Petroleum Institute, June
2008.

16. “Theory, Operation, and Design of Selectors for Activated Sludge,” Advanced Biological Wastewater Treatment
Technologies Workshop-Innovative Solutions to Difficult Problems, Vanderbilt University School of Engineering and
Siemens Water Technologies Corporation, Nashville, Tennessee, August 2008.

17.“Beneficial Use of Dairy, Fountain, and Fruit Beverage Wastes in POTWSs,” with D. Busch (Dean Foods Dairy Group) and
P. Bowen and B. Karas (Coca-Cola North America), WEFTEC, San Diego, California, October 2007.

18. “Beneficial Use of Dairy Wastes in POTWSs,” with D. Busch (Dean Foods Dairy Group) WEF Industrial Water Quality
Conference, Providence, Rhode Island, July 2007.

19. “Comprehensive Denitrification Approach,” with V.J. Boero, Kentucky/Tennessee 2006 Water Professionals
Conference, Chattanooga, Tennessee, July 2006.

20. “Anaerobic Digestion: A potentially Underutilized Resource,” with T. Stigers, Kentucky/Tennessee 2006 Water
Professionals Conference, Chattanooga, Tennessee, July 2006.

21.“Pretreatment versus POTW Upgrades,” poster presentation with Heinz North America at American Frozen Food
Industry sponsored Food Industry Environmental Conference, Monterey, California, March 2005.

22.“Biologically Active Aerated Tank Treatment,” presentation given in workshop sponsored by City of Fresno, California for
industrial dischargers to POTW, October 2004.

23. “A New Approach to Nitrification/Denitrification of Industrial Wastewater,” with W. W. Eckenfelder, and V.J. Boero. 10th
Annual WEF Industrial Wastes Technical and Regulatory Conference, Philadelphia, Pennsylvania, August 2004.

24 _“Enhanced Activated Sludge Treatment of High Strength Bio-inhibitory Industrial Wastewater,” with R. Rhoades, 10th
Annual WEF Industrial Wastes Technical and Regulatory Conference, Philadelphia, Pennsylvania, August 2004.

25. “Treatment Alternatives for Removing Ammonia Nitrogen from Landfill Leachate,” with R.E. Ash and B.N. Card, Annual
Tennessee Solid and Hazardous Waste Conference, Gatlinburg, Tennessee, April 2004.

26. "Alternative Considerations in Sizing Aeration Basins,” with W. W. Eckenfelder, Design, Performance and Operation of
Biological Treatment Processes Pre-Conference Workshop, Vanderbilt University and USEPA Conference, "Industrial
Wastewater and Best Available Treatment Technologies: Performance, Reliability, and Economics", Nashville,
Tennessee, February 2003.

27."Modifying Equalization to Provide Pretreatment of High Strength Wastewaters,” with D.A. Moye, 19th Annual North
Carolina AWWA/WEF Conference Proceedings, Winston-Salem, North Carolina, November 2002.

28. "Benefits of Using Nitrate as Nutrient in Activated Sludge Treatment Systems,” with W. W. Eckenfelder and D.A. Moye,
8th Annual WEF Industrial Wastes Technical and Regulatory Conference, Atlantic City, New Jersey, August 2002.

29. "Biological Treatment of High TDS Wastewaters," with W. W. Eckenfelder and V. J. Boero, Water Environment
Federation- Industrial Waste Technical and Regulatory Conference, Charleston, South Carolina, August 2001.

30. "Competitive Performance for Water and Wastewater Utilities," with J.L. Pintenich, Nashville Quality Forum, Nashville,
Tennessee, October 1999.

31."Reclaiming POTW Capacity," with M.L. Roeder, American Society of Civil Engineers-Tennessee Section Annual Meeting,
Nashville, Tennessee, October 1999.

32."Batch Activated Sludge Testing to Determine The Impact of Industrial Discharges on POTW Performance”, with J.S.
Allen, Proceedings of 1998 WEF Industrial Wastes Specialty Conference, Nashville, Tennessee, March 1998.

33. "Economics of Treating Poorly Degradable Wastewaters in the Chemical Industry," with K.D. Torrens, Proceedings of
1998 WEF Industrial Wastes Specialty Conference, Nashville, Tennessee, March 1998.
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34."Effects of Elevated Temperature on the Activated Sludge Process," with W.W. Eckenfelder, Jr., Proceedings of 1994
TAPPI International Environmental Conference, Portland, Oregon, April 1994.

35. "Toxicity Identification and Reduction in the Primary Metals Industry," presented at Spring AIChE Conference, Atlanta,
Georgia, April 1994,

36."Treatability Studies and Process Design for Toxicity Reduction for a Synthetic Fiber Plant," with J.L. Musterman, Water
Science Technology, Vol. 29, No. 9 (1994).

37."Granular Carbon Adsorption of Toxics," technical review of chapter four in Toxicity Reduction in Industrial Effluents, P.
W. Lankford and W. W. Eckenfelder, Jr. (Eds), Van Nostrand Reinhold, 1992.

38."Diagnosing and Solving a Pulp and Paper Mill’s Poor Activated Sludge Settleability Problems Through Treatability
Studies," with M. A. Bellanca, Proceedings of 1992 TAPPI Environmental Conference, Richmond, Virginia, 1992.

39."Hydrogen Peroxide Pretreatment of Inhibitory Wastestream — Bench Scale Treatability Testing to Full Scale
Implementation: A Case History," with R. L. Linneman, Proceedings of Chemical Oxidation: Technology for 1990's,
Vanderbilt University, Nashville, Tennessee, 1991.

40."Control of Sludge Bulking in a Carbohydrate Wastewater Using a Biosorption Contactor," with W. W. Eckenfelder, Jr.
and M. A. Goronszy, Proceedings of the 39th Annual Purdue Industrial Waste Conference, 1984.

Research Topics

1. Biodegradation of PCBs and hexachlorobenzene (HCB), research conducted at Eckenfelder Inc.

Volatile Organic Compound Emissions from Activated Sludge Systems, research conducted at Eckenfelder Inc.
Performance of Selective Bacteria in Industrial Activated Sludge Systems, research conducted at Vanderbilt University
Biosorption for Improved Reactor Capacity, research conducted at Vanderbilt University

Control of Activated Sludge Bulking Through the Use of a Biosorption Contactor, research conducted at Vanderbilt
University
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In the bench scale testing, B&C found that GAC would sufficiently reduce MBT
concentrations to allow the microorganisms in the plant wastewater treatment system to
achieve adequate nitrification. B&C also evaluated the cost of this alternative and found that
its estimated cost is 20x higher than the costs incurred by municipal wastewater treatment
facilities in lllinois and 11x higher than the average cost of municipal facilities nationwide.
The B&C report is Attachment A. Based on these findings, Emerald does not believe GAC is
economically reasonable.

Spray Irrigation/Land Application. Emerald investigated the technical feasibility of a spray
irrigation (land application) program. A spray irrigation program is not a technically feasible
option for the Henry facility's treated wastewater. There are two principal flaws with this
option: a lack of symbiosis between wastewater treatment operations and the agricultural
needs for nitrogen amendments; and regulatory restrictions. The regulatory restrictions are
paramount.

Condition 2(e) of AS13-2 asks for an evaluation of spray irrigation in accordance with 35 IAC
Part 372. Those regulations establish design standards and other standards for low-rate land
application of secondary and tertiary treated domestic wastewater. Emerald’s discharge is
industrial wastewater and the Part 372 regulations do not allow low-rate land application of
the Henry plant treated effluent. Further, presently the discharge from the plant's wastewater
treatment system is not subject to regulation as solid or hazardous waste because of the
RCRA exemption for wastewater discharges subject to a NPDES permit under 35 IAC
721.104(a)(2) and its federal equivalent 40 CFR 261.4(a)(2). If a portion of the wastewater
stream was diverted to spray irrigation, the diverted portion might be considered land
disposal of a solid waste, or possibly a hazardous waste. USEPA considered an analogous
circumstance at a landfill in Kentucky in 2007 that wanted to discharge treated leachate that
was high in ammonia via spray irrigation. USEPA determined that the proposal — even if it
was incorporated into the landfill's NPDES permit — would be prohibited land disposal of a
hazardous waste. The USEPA determination is included as Attachment B.

Even if the regulations that restrict the land application of the wastewater were revised; spray
irrigation would still not be a technically feasible option because there is a lack of symbiosis
between wastewater treatment operations and agricultural needs. The Henry facility
continuously discharges treated effluent to the lllinois River. The mass of ammonia
discharged is not constant, but rather fluctuates with production. This would require frequent
analysis and adjustment of the land application rate in order to meet the nitrogen
requirements of the crops. And since the nitrogen is present as dissolved ammonia, the only
way to get the nutrient to the crops is via irrigation. Crop irrigation and nitrogen needs do not
occur continuously during the growing season and cease altogether outside the growing
season.

Land application of biosolids and other soil amendments must follow 40 CFR 503 Subpart B
regulations. One of the requirements is that soil amendments must only be applied during the
active growing season. In this region of lllinois, the growing season is between 175 and 180
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days (at most) in duration. The wastewater effluent would have to be discharged to the lllinois
River during the other 185 to 190 days when iand application is restricted. Emerald owns 80
acres of land, currently leased to a local farmer, onto which the effluent could be land applied.
If the 80 acres were planted with corn, which has a fairly high nitrogen demand of 110
pounds of nitrogen per acre per growing season; 8,800 pounds of nitrogen would be required
(assuming 100 bushels per acre). This quantity of nitrogen could be supplied by the
wastewater effluent in less than 20 days. Thus, even during the growing season, the
available cropland could only receive a small portion of the Henry plant's wastewater. For
this additional reason, the spray irrigation option is not technically feasible.

River Water Dilution. Treatment of plant wastewater via river water dilution was evaluated at
a bench scale by B&C. In the bench scale testing, B&C found that nitrification could be
achieved if the plant wastewater were diluted by 90% with river water. See Attachment A.
B&C cautioned, however, that the bench scale results might not be sustainable at plant-scale
due to fluctuations in MBT production that would cause inconsistent nitrification and cold
weather river water temperatures which would interfere with other wastewater treatment
processes that require warm wastewater. B&C also evaluated the cost of this alternative and
found that its estimated cost (even without including the capital cost of constructing an
additional steam boiler, as discussed below) is 40x higher than the costs incurred by
municipal wastewater treatment facilities in Illlinois and 21x higher than the average cost of
municipal facilities nationwide. Based on the B&C report and Emerald’'s own evaluation, the
river water dilution alternative is not technically feasible or economically reasonable. There
are three reasons why this option must be rejected: the option is not likely to achieve the
desired ammonia removal; the ancillary environmental impacts outweigh the benefits of any
reduction in the mass of ammonia discharged; and the economic cost is prohibitive as
demonstrated by B&C.

For the reasons described in the B&C report, Emerald seriously doubts that the river water
dilution option can consistently achieve the ammonia reductions that were achieved in the
bench scale testing. Also, diluting the facility's wastewater by a factor of almost ten will also
dilute the chemicals that the microorganisms metabolize. This may compromise the efficiency
of the wastewater treatment plant, hampering the microbial degradation of the other
contaminants. Thus, purely from the standpoint of the wastewater discharge, the river water
dilution option is not technically feasible.

This alternative would also have significant negative cross-media environmental impacts.
Temperature is a critical parameter for the microorganisms that digest the organic chemicals
in the wastewater. Steam is injected into the wastewater in order to ensure the temperature is
maintained within the optimum range at all times of the year. Since the lllinois River
temperature is much colder than the optimal treatment system temperature in late fall, winter
and early spring, additional steam would have to be injected to maintain the required
temperature range. The volume of river water needed to achieve nitrification on a bench
scale is nearly ten times the volume of wastewater the facility typically generates and would
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require the installation of a 140 million Btu per hour boiler to provide the additional steam.
Assuming the boiler ran for seven months of the year, was natural gas-fired, equipped with
low-NOy burners and flue gas recirculation, it could emit as much as 38,000 metric tons of
COze greenhouse gases, 35 tons of nitrogen oxides, and 30 tons of carbon monoxide per
year to heat the river water. The atmospheric emissions coupled with the additional heat load
discharged to the lllinois River would negate any benefit associated with the potential
reduction in ammonia concentration in the effluent.

If you have any questions, please contact David Sikes, HS&E Manager via email at
david.sikes@emeraldmaterials.com or call at 309.364.9472.

Respectfully,

2,

Galen Hathcock
Plant Manager
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Rl UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

i E WASHINGTON, D.C. 20460

N

>

i pam*—""‘?
OFFICE OF

SOLID WASTE AND EMERGENCY
RESPONSE
JuL 18 200

Carolyn M. Brown, Esquire
Greenebaum Doll & McDonald PLLC
300 West Vine Street

Suite 1100

Lexington, KY 40507-1665

Dear Ms. Brown:

Thank you for your May 18, 2006 letter, on behalf of Ashland, Inc. (Ashland), in which
you request clarification regarding the applicability of the Resource Conservation and Recovery
Act (RCRA) regulatory program to a proposed spray irrigation system at Ashland’s hazardous
waste landfill located in Boyd County, Kentucky. Specifically, you ask that we clarify that the
treated effluent permitted under Ashland’s state National Pollutant Discharge Elimination
System (NPDES) permit would be excluded from being a solid waste under 40 CFR 261.4(a)(2),
even if a portion of the treated effluent is managed by spray irrigation to the cap of the hazardous
waste landfill. (The regulation at 40 CFR 261.4(a)(2) excludes from the definition of solid waste
wastewater discharges that are point source discharges subject to regulation under section 402 of
the Clean Water Act (CWA).)

According to your letter, Ashland proposes to use the treated wastewater from the
leachate collection system of the landfill for spray irrigation and maintenance of the landfill cap.
The landfill leachate is classified as a listed hazardous waste with the hazardous waste code
F039.

After reviewing the matter, we have determined that wastewater sprayed onto a landfill
cap does not qualify for the Industrial Wastewater Discharge Exclusion under 40 CFR
261.4(a)(2). Although a portion of the effluent will continue to be discharged from Ashland’s
KPDES-permitted outfall to Chadwick Creek (and thus permitted under Section 402),
wastewater that is diverted to land application and is not discharged to waters of the United
States is not a point source discharge subject to regulation under the CWA and, therefore, does
not qualify for the RCRA exclusion (even if it is part of the KPDES permit). Therefore, the
wastewater remains a solid and hazardous waste. Unless it is delisted, the land application of
this wastewater will constitute illegal disposal of hazardous waste. We believe a site-specific

Intemet Address (URL) « hitp://www.spa.gov
Racycled/Recyclable « Prinled with Vegetable Oll Basad Inks on Recycled Paper (Minimum 30% Posiconsumer)
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delisting, if granted, is the most appropriate action for removing the F039 hazardous waste code
and allowing the proposed spray irrigation practice to occur.

Thank you for your inquiry regarding RCRA applicability to Ashland’s proposed system.
All inquiries regarding applicable permit requirements should be directed to Kentucky’s
Hazardous Waste Program. For other questions on this letter, please contact Jeff Gaines, at (703)
308-8655, or Ross Elliott, at (703) 308-8748.

Sincerely,

It el

Matt Hale, Director
Office of Solid Waste

cc: April Webb, KDEP
John Jump, KDEP
Bruce Scott, KDEP
Jon Johnston, EPA, Region 4
Kathy Nam, EPA, OGC
Robert Dellinger, EPA, OSW
Robert Hall, EPA, OSW

L
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May 18, 2006

Matt Hale

Director, Office of Solid Waste (5301W)
U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460

Re:  Applicability of Industrial Wastewater
Discharge Exclusion

Dear Mr. Hale:

Our firm represents Ashland Inc. (Ashland) which is the owner/operator and permittee for the
Route 3 Landfill in Boyd County, Kentucky. Ashland operated the Route 3 Landfill for disposal
of hazardous and nonhazardous wastes from Ashland’s Catlettsburg Refinery complex. Closure
of the landfill was completed in October 2000. Postclosure monitoring was instituted after
completion of closure, and the Kentucky Division of Waste Management issued RCRA
Postclosure Permit No. KYD-000-615-898 for the landfill in May 2005. The purpose of this
letter is to obtain clarification from your office as to the applicability of the RCRA regulatory
program to a proposed spray irrigation system for maintenance of the landfill cap. The spray
irrigation system will be covered by the Kentucky Pollutant Discharge Elimination System
(KPDES) permit for the landfill as explained in more detail below.

A. Background

The Route 3 Landfill has an extensive leachate collection system including sumps. The
collection lines combine and discharge to a concrete wastewater treatment tank (WWTU). The
influent from the leachate collection system is classified as F039 multi-source leachate. While in

Greensbaum Dall & MeDonald piic 300 West Vime STreer, Surre 1100, LexincTow, Kenvucky 40507-1665
Main 858/231-8500 Main Fax 859/255-2742 www.greenchaum.com
Louisville, KY  Covington, KY Cincinnati, O0H  Mashville, TN Frankfort, KY Washington, DC  Atlanta, GA

EP003549



Electronic Filing: Received, Clerk's Office 12/30/2019

] & .

GREENEBAUM DotL & McDONALD PLLE

Matt Hale
May 18, 2006
Page 2

the tank, this wastewater is treated by sedimentation and aeration. In addition, a granulated
activated carbon treatment system is brought on-site to polish the accumulated wastewater prior
to periodic discharge to the KPDES-permitted outfall. There is also a separate treatment system
for water (precipitation) collected by an underdrainage system. Both wastewater streams are
treated and discharged to Chadwick Creek, pursuant to KPDES Permit No. KY0063096.

When the KPDES permit was renewed in 2005, different limitations were imposed. Ashland has
discussed with the Divisions of Water and Waste Management possible amendment of the
KPDES permit to allow use of the treated wastewater in a spray irrigation system for landfill cap
maintenance during appropriate weather conditions while also continuing to allow discharge of
the wastewater to Chadwick Creek. Ashland has undertaken extensive analysis of the
wastewater as part of its evaluation of spray irrigation as an option. Testing has shown that the
treated effluent is typically non-detect for FO39 constituents that would be associated with the
facility. In fact, ammonia appears to be the constituent that presents the greatest challenge for
continued compliance with the KPDES permit -- of course, the ammonia in the effluent also
makes it a good choice for cap maintenance. Although this approach would have environmental
benefits in terms of reducing discharges to the creek and promoting healthy vegetation on the cap
in lieu of fertilizer applications, a question has arisen as to whether the treated wastewater that is
pumped from the WWTU and applied to the cap by the spray irrigation equipment may
permissibly be considered excluded from the definition of solid (and thus, hazardous) waste
pursuant to 40 CFR 261.4(a)(2). At a meeting in April with representatives of the Divisions and
Ashland, it was decided that Ashland would submit this request in order to obtain clarification
from EPA on the applicability of the exclusion for industrial wastewater discharges in this
situation.

B. Regulatory Provisions

The wastewater collected in the WWTU has been classified as multi-source leachate, which is a
listed hazardous waste with waste code F039.! However, 40 CFR 261.4(a) identifies certain
materials which are not classified as a solid wastes and thus would not be hazardous wastes.
Pursuant to 40 CFR 261.4(a)(2), the following are not classified as solid waste:

[ndustrial wastewater discharges that are point source discharges subject to
regulation under section 402 of the Clean Water Act, as amended.

[Comment: This exclusion applies only to the actual point source discharge. It
does not exclude industnal wastewgters while they are being collected , stored or

* Ashland has considered sceking to delist the wastewater based on analyses obtained to date which typically are
non-detect for the constituents of concern,
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treated before discharge, nor does it excluded sludges that are generated by
industrial wastewater treatment. ]

The Environmental & Public Protection Cabinet, Division of Water has been delegated authority
to implement the National Pollutant Discharge Elimination System (NPDES) permitting program
under Section 402 of the Clean Water Act (known as the KPDES permit program in Kentucky).
As stated above, Ashland presently holds KPDES Permit No. KY0063096 for discharges of
treated wastewater to Chadwick Creek. Ashland intends to seek modification of the KPDES
permit to add spray irrigation as a means of managing a portion of the wastewater from the
landfill as an altenative to discharge to the creek. The spray irrigation would be strictly
controlled to assure that appropriate amounts were applied. The wastewater will not be able to
percolate into the closed landfill due to the liner that was part of the final cap design. Ashland
requests confirmation from EPA that the wastewater at the point of application from the spray
irrigation system would no longer be classified as hazardous waste provided that the spray
irrigation is included in the KPDES permit. Having completed closure of the landfill, Ashland
obviously wants to avoid inadvertently triggering any additional hazardous waste management
requirements as a result of implementation of this proposed wastewater management option.

If you have any questions regarding this letter, please do not hesitate to call. We appreciate your
attention to this inquiry.

Sincerely yours,

Py v

Carolyn M. Brown

CMB/cab

cc: John G. Homne, Esq., KDEP General Counsel
April Webb, Kentucky Division of Waste Management
Dale Burton, Kentucky Division of Waste Management
Jory Becker, Kentucky Division of Water
Nigel Goulding
Joseph A. French, Esq.

707055 2
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by the Greater Peoria Sanitation District ($0.81 per pound). The basis for these reported
costs includes, in all cases, annual operating and maintenance costs. In some cases,
these costs may include capitalized present worth cost (amount of money needed today
to fund capital and operating costs for a defined project life). The exclusion of
capitalized costs by most NACWA members in these reported unit costs is due to the
nature of the municipal wastewater treatment plants. Exclusion of capital costs in unit
costs by NACWA members is due to several factors. These include the difficulty in
separating capital costs into those required for treatment of flow, biochemical oxygen
demand (BOD), total suspended solids (TSS), and ammonia-nitrogen (NHs-N). In
municipal plants, the same pieces of equipment contribute to treatment of all four
components (flow, BOD, TSS and NHz-N). In the Emerald plant, the costs described
herein are focused entirely on NHs-N removal, and therefore, delineation of capitalized
present worth costs are straightforward. Contrary to NACWA, IEPA has focused strictly on
capital costs of projects that included ammonia-nitrogen removal. Such focus is
misguided and results in an incomplete understanding of ammonia-nitrogen removal
costs.

IEPA references project capital costs reportedly incurred by others in the State of lllinois
when including ammonia-nitrogen removal in their treatment plant upgrades. It should
be noted that all of these plants relied upon the lowest cost means of ammonia-nitrogen
removal which is single-stage biological nitrification. The Emerald plant provides the
same degree of aerobic treatment conditions that allow single-stage nitrification in these
IEPA referenced plants (solids retention time in excess of 30 days, surplus alkalinity, and
available phosphorus). However, the Emerald plant cannot nitrify within a single stage
like these other plants due to the unavoidable presence of a compound in the process
wastewater. This compound (mercaptobenzothiazole, MBT) is foundational to the
production processes at the Emerald Plant and is consistently present in the primary
clarifier effluentat 160 mg/L or higher for days at a time (versus a nitrification inhibition
threshold of 3 mg/L3). To establish reliable single-stage nitrification, MBT removal from
the process wastewater would have to exceed 98 percent which has been demonstrated
in prior documents as being complex and cost prohibitive4. Each cost example provided
by IEPA is discussed below.

1. Geneva, IL (BATES 341 and 353) completed a two-phased project in 2004 for a
reported cost of $10.9 million dollars. These costs included multiple upgrades that
had nothing to do with ammonia-nitrogen removal including the additions of fine
screens, raw sewage pumps, grit tank, primary clarifier, UV disinfection, sludge
digestion, sludge dewatering, flood proofing, and remodeling of
administration/laboratory facilities. The only upgrades that would be partly linked to
ammonia-nitrogen removal would have been addition of aeration tanks, blowers, and
a final clarifier. These upgrades also provide increased capacity to treat higher flow,
BOD, and TSS (BATES 360 through 369). It is uncertain what portion of these
upgrades would be attributed to ammonia-nitrogen removal.

2. Batavia, IL (BATES 437) completed a project in 2001 for a reported cost of
$10.8 million. These costs included multiple upgrades that had nothing to do with

3 M.R. Hockenbury and C.P.L. Grady in Journal of Water Pollution Control Federation, Volume 49,
page 768, 1977.

4 Evaluation of Nitrification Alternatives for Emerald-Henry, lllinois Facility prepared by Brown and
Caldwell and submitted to Emerald Performance Materials on April 13, 2018.
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ammonia-nitrogen removal including the additions of influent flow measurement,
mechanical bar screen, primary clarifier equipment in existing tanks, intermediate
pump station pump, UV disinfection, effluent flow meter, and rehabilitation of sludge
digestion. The only upgrades that would be partly linked to ammonia-nitrogen
removal would have been addition of aeration tanks, blowers, diffusers, and
secondary clarifier. These upgrades also provide increased capacity to treat higher
flow, BOD, and TSS (BATES 454 through 456 and 460). It is uncertain what portion
of these upgrades would be attributed to ammonia-nitrogen removal.

3. Saint Charles, IL (BATES 1365) completed a project in 2002 for a reported cost of
$8.4 million. These costs included multiple upgrades that had nothing to do with
ammonia-nitrogen removal including the additions of headworks modifications, new
scum troughs, existing aeration basin rehabilitation, baffles in existing secondary
clarifiers, excess flow pump station and clarifier rehabilitation, new return activated
sludge and waste activated sludge pumps, UV disinfection, and piping and electrical
system upgrades. The only upgrades that would be partly linked to ammonia-nitrogen
removal would have been the addition of aeration tanks and blower building. These
upgrades also provide increased capacity to treat higher flow, BOD, and TSS (BATES
1387 through 1389 and 1397). It is uncertain what portion of these upgrades would
be attributed to ammonia-nitrogen removal.

4. Fox River, IL (BATES 437) completed a projectin 2007 for a reported cost of
$2.0 million. This project did not increase the rated capacity of the plant since it did
not increase treatment capacity. It only provided for the installation of two flow
equalization basins and associated appurtenances. This plant upgrade provided for
more stable process control but did not enhance ammonia-nitrogen removal.

5. Kishwaukee, IL (BATES 00015) completed a projectin 2017 for a reported cost of
$53 million. These costs included multiple upgrades that had nothing to do with
ammonia-nitrogen removal including the additions of two primary clarifiers, anaerobic
biological phosphorus removal tanks, fermenter, and UV disinfection. The only
upgrades that would be partly linked to ammonia-nitrogen removal would have been
additions of aeration tanks and secondary clarifiers. These upgrades also provide
increased capacity to treat higher flow, BOD, and TSS (BATES 34 through 45). It is
uncertain what portion of these upgrades would be attributed to ammonia-nitrogen
removal.

6. Newark, IL (BATES 1571-1573) completed a project in 2001 for a reported cost of
$3.0 million. These costs included multiple upgrades to a lagoon-based treatment
system to achieve improved performance (BOD and TSS removal). These included
additions of a bar screen, reconfiguration of cells, installation of insulated covers and
baffles. The only upgrade intended to provide ammonia-nitrogen and additional BOD
removal was the addition of two polishing reactors. It is uncertain what portion of the
polishing reactor cost would be attributed to ammonia-nitrogen removal.

7. Mount Carmel, IL (BATES 1601 and 1603) completed a project in 2018 for a
reported cost of $1.6 million. These costs included replacement and relocation of an
effluent line and river outfall structure which had nothing to do with ammonia-
nitrogen removal. Additionally, the plant replaced an existing mechanical aeration
system with a diffused aeration system. It is uncertain if this replacement improved
ammonia-nitrogen removal and what portion of this replacement was attributed to
ammonia-nitrogen removal.

LR101119



Ele#rdArO &SRB Received, Clerk's Office 12/30/2019
ICE Miller LLP

October 11, 2019
Page 4

In summary, only five of the seven wastewater treatment facilities upgrades referenced
above had anything to do with ammonia-nitrogen removal. None of these five treatment
plant upgrades were implemented solely to accomplish ammonia-nitrogen removal. They
were implemented in large part to better accommodate higher flows, greater BOD
removal, greater TSS removal, and/or improved disinfection. Consequently, the costs of
these upgrades cannot be legitimately used to compare or evaluate costs of ammonia-
nitrogen removal at the Emerald plant.

In-Plant Monitoring of Ammonia-Nitrogen

IEPA has recommended that Emerald implement an in-plant ammonia-nitrogen (NHs-N)
monitoring program in hopes of reducing effluent ammonia-nitrogen through at-source
detection and control. This strategy would work if effluent ammonia-nitrogen was
strongly related to influent ammonia-nitrogen. However, this is not the case since
influent organic nitrogen is the primary contributor to effluent ammonia-nitrogen.

The two primary raw wastewater contributors to the wastewater treatment plant (PVC
Tank and PC Tank) were monitored approximately 3 days per week for Total Kjeldahl
Nitrogen (TKN) and ammonia-nitrogen (NHs-N) during the period of March 28, 2019
through August 8, 2019. The difference between TKN and NH3-N concentrations
represent organic nitrogen. Under normal biological treatment conditions, organic
nitrogen is converted to NHs-N. These data are summarized in Figure 1 and discussed
below.

407 lbs/day TKN

751 lbsiday TKN | BIOREACTOR oy FILTERS P 341 bosiday NHO

232 Ibs/day NH3-N CLARIFIER

v

v

REMOVAL: 344 Ibs/day TKN
Figure 1. Average TKN Removal Across Emerald WWTP

« The PVC tank discharged on average 524 lbs/day TKN and 230 lbs/day NHs-N
indicating that only 40 percent of the TKN loading was comprised of ammonia-
nitrogen. It should be noted that this discharge stream includes the nitrogen loading
of tertiary filter backwash water and sludge dewatering filtrate which is generated
when treating both PVC tank and PC tank wastewaters. Nitrification of this stream
alone has been considered in prior evaluations® and does not offer a means of
complying with regulatory effluent limits because it would achieve less than
70 percent reduction in effluent ammonia-nitrogen reduction based on prior
sampling results. Recent sampling results continue to demonstrate this finding.

« The PC Tank discharged, on average, 227 Ibs/day TKN and 2 Ibs/day NHs-N
indicating that only 1 percent of the TKN loading was comprised of ammonia-
nitrogen.

« Ammonia-nitrogen contributed only 30 percent of the combined TKN loading
discharged by the PVC and PC tank (751 lbs/day TKN). Consequently, in-plant
monitoring of ammonia-nitrogen only has the ability to influence 30 percent of the

5 Evaluation of Treatment Alternatives for Reducing Final Effluent Ammonia Load submitted by
Brown and Caldwell (formerly Eckenfelder Inc) to Emerald (Formerly BF Goodrich) in February
1997.
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potential final effluent NHz-N load. This finding that the bulk of the final effluent
NHz.N loading is due to organic nitrogen present in the raw wastewaters and
converted to ammonia-hitrogen through biological treatment has been documented
throughout the years.t Additional sampling of raw wastewater sources to determine
the origin of effluent ammonia-nitrogen is not needed.

« The Emerald Wastewater Treatment Plant did provide 46 percent removal of influent
TKN reducing the effluent ammonia-nitrogen by 344 Ibs/day. This removal was
associated with nutrient requirements for the BOD removal accomplished by
biological treatment within the plant.

« Any in-plant monitoring would need to focus on TKN monitoring. Unlike NHs-N, there
are no direct monitoring probes for TKN in wastewater. Consequently, real-time
monitoring and quick response would be impractical.

Updated Conceptual Level Designs and Cost Estimates

IEPA also faulted Emerald for not updating the costs of all compliance alternatives
{(Recommendation at 15). Updating costs for every alternative is not necessary because
many alternatives are known not to achieve significant effluent ammonia-nitrogen
reductions or would have costs in excess of other more effective alternatives. Costs
have been calculated for five alternatives considered most likely to be effective and for
land application.

Conceptual level cost estimates presented herein were developed using an approach
recommended by the Association of the Advancement of Cost Estimating (AACE). The
estimates are Class 5 estimates with an accuracy of -50 percent to +100 percent. These
estimates were developed by generating equipment costs for each alternative and then
applying multiplication factors for direct and indirect costs. The direct costs include
freight, tax, purchased equipment installation, installed piping, installed electrical
systems, buildings, other structural components, yard improvements, and installed
service utilities. Indirect costs include engineering and supervision, construction
expenses, legal expenses, and contractors fee.

A contingency multiplication factor is applied to the sum of the direct and indirect costs.
The sum of the direct, indirect and contingency results in the fixed capital cost (FCC).

The prior 2013 cost estimates were calculated by using the 2002 cost estimates and
applying an escalation factor. Due to inflation and other factors, the 2013 estimates
underestimated costs and were not as precise as the Class 5 cost estimate contained
herein.

The most economical and reliable processes for ammonia-nitrogen removal at the
Emerald Plant would consist of further treating the plant final effluent (not plant raw
wastewater influent). BC has updated the design final effluent wasteload based on
2018 information when the plant was reportedly operating at typical production levels. A
summary of the design final effluent wasteload is illustrated below in Table 1. This
wasteload was used to update the conceptual level designs and cost estimates for the
most economically feasible alternatives determined in prior work (see footnote 3). The
details around these cost estimates is included as Attachment A.
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Figure 2. Ozone Treatment Block Flow Drawing

Alkaline Stripping

Alkaline stripping can practically provide up to 95 percent removal of effluent ammonia-
nitrogen. However, this degree of removal is inadequate to comply with the regulatory
effluent limits.

In this treatment, caustic would be used to raise the filtered effluent to pH 11.5 and
passed through an air stripping column packed with media. The column effluent would
be lowered to pH 8.5 using sulfuric acid and discharge through the existing outfall as
illustrated in Figure 3. The off-gas from the column would pass through an acid
scrubber. The acid scrubber would produce a liquid waste (ammonium sulfate) that
essentially concentrates the ammonia-nitrogen from one stream (final effluent) into a
smaller liquid stream requiring off-site disposal. It is uncertain where this acid scrubber
waste (approximately 4,500 gallons per day of 0.9 percent by weight nitrogen) could be
disposed making this treatment alternative questionably viable. For purposes of costing
this alternative, it was assumed that the waste could be hauled to Greater Peoria
Sanitation District for disposal.

POTABLE
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WATER o AMMONA ATMOSPHERE
1 SCRUBBER
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TANK
. "Existing
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CLARIFIER ?  FILTRATION ry STRIPPER >
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I .
RECIRCULATEDGAS ¢
PRIMARY
FILTER BACKWASH TREATMENT
>

SOCIUM
HYDROXIDE
TANK

Figure 3. Alkaline Stripping Block Flow Diagram
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Tertiary Nitrification

Under normal operating conditions, the secondary clarifier reportedly discharges less
than 3 mg/L mercaptobenzothiazole (the reported concentration at which nitrification is
significantly inhibited). Under these conditions, tertiary nitrification should be capable of
achieving compliance with proposed effluent ammonia-nitrogen limits. It is uncertain
how often upstream biological treatment and secondary clarifier upsets would disrupt
the performance of tertiary nitrification. The Emerald plant is subject to these upsets
periodically due to the poorly degradable nature of the compounds present in the
process wastewater and the heavy reliance upon chemical conditioning for secondary
clarifier effluent quality control. Pilot-scale demonstration work would be required to
demonstrate the reliability of this treatment process.

The process would consist of adding rotating biological contactors (RBCs) downstream
of the secondary clarifier as illustrated in Figure 4. Sodium hydroxide would be added to
satisfy the alkalinity demand. Heterotrophic bacteria (BOD removing bacteria) and
nitrifying bacteria would grow on the fixed film media offered in the RBCs. Excess
bacteria would slough off the fixed film and be caught by downstream rotary disk filters.
The smaller particles exiting the rotary disk filters would be captured by the existing
downstream tertiary filters. The captured solids from both filters would be discharged to
the primary treatment system during filter backwashes.

* Existing

ILLINOIS

SECONDARY ROTATING ROTARY DISG SAND RIVER
CLARIFIER —® BIDLOGICAL ¥ R [ ®  FLTER >

EFFLUENT CONTACTOR

L

PRIMARY
w_FILTER BACKWASH TREATMENT
»

SODIUM
HYDROXIDE
TANK

Figure 4. Tertiary Nitrification Block Flow Diagram

Breakpoint Chlorination

Breakpoint chlorination can discharge an effluent in compliance with the effluent
ammonia-nitrogen regulatory limits. However, the quantity of treatment chemical
addition required increases the effluent salt load by more than 70 percent. Additionally,
it is uncertain if this treatment process would form chlorination byproducts which could
adversely impact the effluent aquatic toxicity and jeopardize compliance with the
effluent acute toxicity criterion (<2.1 percent effluent lethal concentration that results in
50 percent mortality). Further testing would be required to address this uncertainty. In
this process, ammonia is oxidized to nitrogen gas using chlorine while producing acid.
The process is non-selective in its oxidation and would consume some residual
biochemical oxygen demand (BOD) and chemical oxygen demand (COD) as well as some
organic nitrogen. Consequently, the dose of chlorine would be approximately 12 pounds
chlorine applied per pound of ammonia-nitrogen oxidized and the alkalinity requirement
would be approximately 14 pounds of alkalinity applied per pound of ammonia-nitrogen
oxidized.

The process would be installed downstream of the existing tertiary filter as illustrated
Figure 5. This location would minimize the required chlorine demand.
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Figure 5. Breakpoint Chlorination Block Flow Diagram

lon Exchange

lon exchange can discharge an effluent in compliance with the effluent ammonia-
nitrogen regulatory limits. Purolite recommended a hydrogen-based cation exchange
resin for this treatment which will remove ammonia (NH4*) and other cations as well
from the wastewater. Caustic will be used to maintain a minimum effluent pH 6.5.
Hydrochloric acid will be used to regenerate the resin. In essence, this treatment
concentrates the ammonia-nitrogen in one stream (the final effluent) into a smaller
stream requiring off-site disposal. It is uncertain where this spent regenerant
(ammonium chloride at approximately 4,500 gpd of 0.90 percent by weight nitrogen)
could be disposed making this alternative questionably viable. For purposes of costing
this alternative, it was assumed that the waste could be hauled to Greater Peoria
Sanitation District for disposal.

The process would be installed downstream of the existing sand filter to prevent solids
fouling of the ion exchange column as illustrated in Figure 6.
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Figure 6. lon Exchange Block Flow Diagram

Land Application

The Emerald Plant owns 80 acres on land adjacent to the plant that could be used to
grow a salt tolerant, high nitrogen uptake hay (e.g., Bermuda grass) which would exert a
nitrogen uptake of approximately 350 pounds per acre per year. This nitrogen uptake
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negative collateral impacts to the environment that removing Emerald’'s ammonia-
nitrogen would create.

As reflected In Emerald’s petition for an adjusted standard, the lllinois River over many
years has shown no violations of the acute and chronic water quality standards for
ammonia-nitrogen downstream of Emerald’s discharge. The petition also presents the
results of Whole Effluent Toxicity (WET) testing that have repeatedly shown no toxic
effects from Emerald’s effluent outside the approved zone of initial dilution. These
results demonstrate that Emerald’s construction and continued use of the current
wastewater treatment plant, the multi-port diffuser, replacement of the BBTS Wet
Scrubber and other actions have produced an effluent that has no material negative
effect on the environment. Additionally, the wastewater treatment plant operated by
Emerald is considered by USEPA to provide the best degree of treatment economically
achievable (BAT) for these type wastewaters?.

As described herein, only one of the six treatment alternatives does not require chemical
addition to the final effluent. However, this alternative of land application only reduces
the annual nitrogen load on the river by 22 percent and requires complexity related to
operating and maintaining a river water treatment system, three pumping systems, and
an elaborate irrigation system. It also generates hay which has no defined dependable
outlet for use. The other five alternatives require extensive chemical addition which will
appreciably increase the effluent salt load to the lllinois River. The only two alternatives
that can reliably comply with the regulatory limits (breakpoint chlorination and ion
exchange) either a) generate an effluent that may cause failure of the existing effluent
aquatic toxicity criterion or b) generate a liquid waste whose disposal method,
destination, and costs are uncertain. In addition, every alternative will indirectly
increase greenhouse gas emissions due to increased power consumption and
additional diesel truck traffic. The collateral negative environmental impact of the
treatment alternatives (e.g., greenhouse gas emissions and decreased effluent water
quality with respect to higher salt levels) is appreciably more adverse than the current
effluent ammonia-nitrogen load.

Given that Emerald’s effluent has no negative environmental impact and the treatment
alternatives have possible negative collateral environmental effects, implementing any
of those alternatives and incurring the estimated costs solely for ammonia-nitrogen
removal would be a unique and unreasonable requirement.

Operation of Additional Biotreaters

Ammonia-nitrogen removal at the wastewater treatment facility is a function of solids
retention time (SRT) and the extent of BOD removal. The maximum amount of ammonia-
nitrogen removal will occur at the lowest achievable SRT that ensures sufficient BOD
removal. The wastewater treatment plant is already capable of operating at this
condition (SRT of 30 to 60 days depending upon production) with only the North
Biotreater in service. Operating additional biotreaters will have no impact on effluent
ammonia-nitrogen but will make operations more complicated.

7 Code of Federal Register, Title 40, Subpart 414 Organic Chemical, Plastics and Synthetic Fibers.
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