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VALERIE L. LORD 

Blanca S. Bayo, Director 
Division of the Commission Clerk 

and Administrative Services 
Florida Public Service Commission 
2540 Shumard Oak Boulevard 
Tallahassee, Florida 323 99-08 5 0 

Re: Aloha Utilities, Inc.; PSC Docket No. 010503-W - Water Rate Case 
Our File No. 26038.35 

Dear Ms. Bayo: 

Attached in accordance with the requirements of the Cornmission's Prehearing Procedure 
Order in regard to the above-referenced docket are 15 copies of the testimonies of Dr. Audrey D. 

CMP - Levine, PhD and David Porter, P.E. filed on behalf of Aloha Utilities, Inc. 

It is my understanding that as a result of the termination of the proceedings under 
CTR - ~ C o r n r n i s s i o n ' s  Docket No. 020896-WS at the agenda conference last Tuesday, that the proceeding 

E C ~  1 in Docket No. 010503-WU which had been consolidated with the 2002 Docket above will go on 
separately, under the same general timetables. The only testimony that was submitted exclusively 

43- the 010503-WU Docket is that of Dr. V. Abraham Kurien that specifically references that docket 
0pC _ a l o n e .  None of the other testimonies submitted in the combined dockets addressed any of the issues 

in this proceeding and as such, those have not been responded to. It is my understanding that all 
parties agree that only Dr. Kurien's 20 page testimony remains as the testimony of the petitioner in 

RGA A i s  case. To the extent that any party takes the position at some future time that any of the other 

SCR I direct testimonies on behalf of petitioners are to be considered in this proceeding, the Utility will 
have to be given an opportunity to respond to those as well. 
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If you have any questions in this regard or if my understanding of the agreement of the parties 
concerning the only testimony of petitioners to be considered in this docket is incorrect, please let 
me know immediately. 

Sincerely, 

FMD/tms 
cc: Ralph Jaeger, Esquire 

Edward Wood 
Harry Hawcroft 
Honorable Mike Fasano 
Charles Beck, Esq. 
Margaret Lytle 
V. Abraham Kurien, M.D. 
Stephen Watford 
David Porter 
Robert Nixon 

ForThe inn /r 

Rose, Sundstrom & Bentley, LLP 
2548 Blairstone Pines Drive, Tallahassee, Florida 32301 
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A. 

Q. 

A. 

Q. 

A. 

Q. 

BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION 

ALOHA UTILITIES, INC. 

DOCKET NO. 010503-WU 

TESTIMONY OF DR. AUDMY D. LEVINE, PHD 

Please provide a brief resume of your training and experience as it relates to this 

proceeding. 

I am an environmental engineer with extensive experience in water quality and 

potable water systems. I hold a Ph.D. in Civil and Environmental Engineering from 

the University of California at Davis, an M.S. degree in public health from Tulane 

University, and an undergraduate degree from Bates College in Biological Sciences. 

I have been teachmg and conducting applied research at the University level for over 

twenty years and have worked on a wide variety of water quality related issues 

throughout the U.S. My resume is attached to this document. 

Do you consider yourself an expert in water chemistry and water treatment 

engineering? 

Yes. 

What do you think about setting a hydrogen sulfide MCL as mentioned by Dr. Kurien 

in his testimony? 

The concept of developing a method to validate the effectiveness of hydrogen sulfide 

treatment is good, however, the currently available technology for monitoring 

hydrogen sulfide lacks accuracy and reproducibility. If hydrogen sulfide exists in 

water, it can volatilize to the atmosphere generating odors. It is difficult to measure 

the concentration accurately due to the potential for volatilization. To develop an 

enforceable standard, a reliable measurement method is needed. 

What do you think about the Hydrogen Suifide Goal that is used by Tampa Bay 
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A. 

Q- 

A. 

Q- 

A. 

Q *  

A. 

Water? 

The Tampa Bay Water goal for hydrogen sulfide has been accepted by all of Tampa 

Bay Water member governments. This goal provides a reasonable target level for 

hydrogen sulfide of 0.1 mg/L for water quality entering the retail distribution system. 

It should be noted that the detection limit for accurate measurement of hydrogen 

sulfide is 0.1 mgL.  

Do you think the hydrogen sulfide monitoring approach that has been proposed by 

Aloha Utilities differs significantly from the Tampa Bay Water monitoring approach? 

No, it is similar to the approach implemented by Tampa Bay Water. Aloha Utilities 

has proposed monitoring hydrogen sulfide at the outlet from their treatment plants. 

This approach can provide direct feedback that can be used for process control. 

Because Aloha Utilities derives its water from several sources including Pasco 

County, monitoring in the distribution system will not provide any direct information 

on the effectiveness of the treatment system. 

Are there any USEPA or FDEP standards that require water systems to meet a H2S 

concentration goal or MCL at a customer’s meter? 

I am not aware of any enforceable standards for hydrogen sulfide that must be met 

at a customer’s meter. 

In your study of the Seven Springs system, did you detect sulfide re-formation within 

the transmission system as suggested by Dr Kurien in his testimony? 

My studies detected no sulfide in the finished water or the transmission or 

distribution system. Even if I had detected sulfide in the distribution or transmission 

system, it would be impossible to tell if it was the result of re-formation, nor was that 

the intent of the study. Detection of sulfide re-formation would require a very 

sophisticated sampling and analysis procedure. The Aloha Water System delivers 
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A. 

several million gallons of water per day. If sulfide is detected in the distribution 

system, it is not possible to determine if it was in the water originally or if it resulted 

from “re-formation” without conducting concurrent tracer studies and possibly stable 

isotope analysis. In my study we were trying to evaluate the entire system and 

identify potential problems with hydrogen sulfide. The only location in which 

detectable hydrogen sulfide was observed was at the inflow to the ground storage 

tank which is not in the transmission or distribution system. This sample site was 

resampled several times in succession and did not have detectable hydrogen sulfide 

upon resampling. Currently, the water at the entry to the ground storage tank is 

chlorinated prior to entering the distribution system, thus would not be considered 

to be finished drinking water until it exits the ground storage tanks. 

Dr. Kurien, states that he believes that turbidity in Aloha’s finished water causes a 

reduction in the effectiveness of the chlorine disinfection system resulting in 

hydrogen sulfide generation taking place in the distribution system? Would you care 

to comment? 

Turbidity is not routinely monitored in groundwater systems because monitoring is 

not required under the Safe Drinking Water Act. During my study I conducted 

suspended solids tests to assess the quantity of suspended material in the Aloha 

Distribution system, and all of the samples from the distribution system were below 

detection limits for suspended solids. Aloha routinely monitors the bacteriological 

quality of the water in the Seven Springs System. To date there have been no 

violations of the bacteriological standard (total coliform) within the Seven Springs 

System, suggesting that the disinfection process as currently practiced is adequate. 

While the data on turbidity is limited, the wealth of data on microbiological quality 

suggests that the disinfection process is hnctioning effectively. 

3 



What is your opinion of Dr. Kurien’s testimony that there is “significant consumption 

of free chlorine residual within the transmission and distribution system” at Aloha? 

Chlorine decays within distribution systems due to a variety of reactions and the 

decay rate is influenced by temperature and other factors. The testing of chlorine 

residuals that is routinely conducted in the Seven Springs system is intended to 

ensure that there is an adequate chlorine residual throughout the distribution system 

and to identify potential problem areas such as dead-ends that might require flushing. 

The use of chlorine monitoring data to evaluate chlorine demand within the 

distribution system is inappropriate. 

On pages 12 through 14 of his testimony, Dr. Kurien discusses his evaluation of the 

potential merits of two hydrogen sulfide treatment technologies - conversion 

utilizing oxidation (with hydrogen peroxide) and removal utilizing aeration or the 

MIEX process. Do you have any comments about this testimony? 

Yes. First, I believe that Dr. Kurien’s testimony here is not since this topic (choice 

of treatment technology to meet the specified goal) is not one of the matters at issue 

according to the Commission’s Consummating Order. There are several approaches 

that are effective for treatment of hydrogen sulfide from groundwater. Selection of 

the most appropriate method requires significant testing and evaluation. It is 

inappropriate to judge the efficacy of a process without supporting information and 

data. 

In his testimony, Dr. Kurien suggested that limitations on the concentration of 

elemental sulfur should be imposed in addition to the 0.1 mg/L sulfide limits already 

approved by the Commission. What is your opinion of the elemental sulfur limits? 

Monitoring of elemental sulfur is not practiced in the drinking water industry due to 

the lack of reliable test methods. Because of the measurement difficulties, it is also 
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A. 

not currently feasible to determine what an “appropriate“ limit would be. During my 

study of the Seven Springs System, I evaluated the characteristics of particles isolated 

from the system. In general the particle concentration was quite low and the 

elemental composition of the particles was highly variable. 

Do you have anything further to offer? 

No. 
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AUDREY D. LEVINE, Ph.D., P.E. 

Department of Civil and Environmental Engineering 
University of South Florida; 

4202 East Fowler Ave. ENB 118; 
Tampa, Florida 33620-5350 

8 13-974-5846 (VOICE) levine@eng.usf.edu (e-mail) 

EDUCATION 

Ph.D. Civil Engineering, September 1985 

M.S. 

B.A. 

University of California at Davis 
Major: Environmental Engineering 
Minors: Water Chemistry and Public Health 
Dissertation Topic: Particle Size Characterization of 

Organic Contaminants in Wastewater 

Public Health and Environmental Health Science, December 1980 
Tulane University School of Public Health 
New Orleans, Louisiana 
Thesis Topic: Environmental Impact Assessment of a Portion 

Biological Sciences, June 1975 
Bates College, Lewiston, Maine 

of the Louisiana Hurricane Protection Project 

AWARDS AND FELLOWSHIPS 
2003 European Science Foundation Syinposium Participant 
1998 U.S. Army Summer Faculty Research Program 
Summer Faculty Research Program: Air Force Office of Scientific Research, 1996 
American Society of Civil Engineers, New Jersey Section 1993 Educator of the Year 
E.N.E.A. Research Fellowship September 1989-August 1990 
Outstanding Women of America, 1987 
Chi Epsilon: Civil Engineering Honor Society 
University of California Graduate Opportunity Fellowship, 198 1 - 1983 
Tulane University, Environmental Health Award for Most Outstanding 

U.S. Public Health Service Traineeship, September 1979-December 1980 
Benjamin Bates Scholarship, September 1972-June 1975 

Student Working at the Master's Level, 1981 

REGISTRATION AND PROFESSIONAL ORGANIZATIONS 

Professional Engineer, State of New Jersey (#GE37307) 
Air and Waste Management Association 
American Chemical Society 
American Water Works Association: USF Student Chapter Advisor 
International Association of Water Quality 
National Groundwater Association 
Water Environment Federation: USF Student Chapter Advisor 
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PROFESSIONAL EXPERIENCE 

Associate Professor, Civil and Environmental Engineering; 
University of South Florida; September 1998-present 

Summer Faculty Research Associate 
U.S. Army Corps of Engineers; Waterways Experiment Station; 
Vicksburg, MS; Sunzmer I998 
U.S. Air Force Research Program; Tyndall Air Force Base; Florida; Suinnzer 1996 

Associate Professor, Civil and Environmental Engineering; 
Utah State University, Logan, Utah; August 1994-September I998 

Associate Professor, Civil and Environmental Engineering, 
New Jersey Institute of Technology, Newark, New Jersey; 
Januaiy I992-August 1994 

Associate Professor, Civil Engineering, Iowa State University, Ames ,  Iowa, 
April - December 1991; Assistant Professor August 1985 - April I991 

Research Engineer; E.N.E.A. , Bologna, Italy; September I989 -August I990 

Post Graduate Research Engineer, University of California at Davis 

Research Assistant, University of California at Davis 

Environmental Scientist, Burk and Associates, New Orleans, Louisiana 

Research Associate; Department of Environmental Health Science, 

June 1984 - August I985 

October 1981- August 1985 

November 1980 to July 1981 

Tulane University, New Orleans; September I979 to December 1980 

Research Associate; Boston University Medical Center, Boston, Massachusetts 
February 1976 to August 1979 
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PEER REVIEWED PUBLICATIONS 

A.D. Levine, P. Cheng, B.A. Bolto “Reactions of polyelectrolytes with other water 
treatment chemicals” submitted to Journal American Wuter Woi-ks Association, 
2005. 

A.D. Levine, V.J. Harwood, T.M. Scott, and J.B. Rose (2004) “Evaluation of variables 
that influence the effectiveness of wastewater filtration for removal of pathogens” 
submitted to Water Research, 2005 

distribution systems: Implications for water quality reliability” submitted to ASCE 
Journal of Environmental Engineering, 2005 

Pharmaceuticals , Ho rrnone s , Household and Industrial Chemicals through Pure - 
Oxygen Activated Sludge Nitrification-D~nitrification”, submitted to Water 
Environment Federation Research Journal, 2004. 

A.D. Levine, S. Shehane, and J.B. Rose (2004) Speciation of coliform bacteria in water 

A.D. Levine, M. T. Meyer, and G. Kish “Evaluation of the Persistence of 

V.J. Harwood, A.D. Levine, T.M. Scott, V. Chivukula, J. Lukasik and J.B. Rose 
“Validity of the Indicator Organism Paradigm:Pathogen Reduction and Public 
Health Protection in Reclaimed Water” in press Applied and Environmental 
Mici-obiology, 2005. 

Environmental Science and Technology, vol. 38, no. 11,201A-208A, June 2004. 

Catalyzed Oxidation coupled with Filtration for Groundwater Treatment” Journal 
of Water Supply: Research and Technology-AQUA, vo1.53,no.5, 325-337,2004 

Oxidation Coupled with Two-Stage Up flow Filtration for Groundwater 
Treatment” Journal of Enviroizmental Science and Health, Part A- 
Toxic/Hazaadous Substances & Environmental Engineering, V O ~ .  A39, No. 5, 

A.D. Levine and T. Asano “Recovering Sustainable Water from Wastewater” 

A. D. Levine, B.J. Raymer, and J. Jahn “Hydrogen Sulfide and Turbidity Control using 

A. D. Levine, B.J. Raymer, and J- Jahn “Evaluation of Biological Hydrogen Sulfide 

1263- 1279,2004. 
A.D. Levine, T. M. Scott, V.J. Harwood, and J. B. Rose “Keeping the Bugs at Bay” 

Water Envir-onment & Technology, Vol. 15, No. 4, 63-66, 2003. 
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PEER REVIEWED PUBLICATIONS (Continued) 

T. M. Scott, M. R. McLaughlin, V. J. Harwood, V. ChivukuIay A. Levine, A. 
Gennaccaro, J. Lukasik, S. R. Farrah, and J. B. Rose "Reduction of Pathogens, 
Indicator Bacteria and Alternative Indicators by Wastewater Treatment and 
Reclamation Processes" Wutev Science and Technology: Water Supply, Vol- 3, No. 
4 247-252,2003. 

A.D. Levine, E.L. Libelo, G. Bugna, TShelley, €3. Mayfield and T. €3. Stauffer 
"Biogeochemical Assessment of Natural Attenuation of JP-4 Contaminated 
Ground Water in the Presence of Fluorinated Surfactants" Science of the Total 
Environment, ~01.208, pp. 179- 195, 1997. 

T.Asano and A.D. Levine "Water Reclamation, Recycling and Reuse: Past, Present, and 
Future" Water Science and Technology, vo1.33, no.10-11, pp. 1-14, 1996. 

T.Asano and A.D. Levine "Wastewater Reuse: a Valuable Link for Water Resources 
Management" Water Quality International, pp. 18-22, December 1995. 

A.A. Pradhan and A.D. Levine "Biosorption of Copper and Lead from Aqueous 
Systems" Science of the Total Environment, vol 170, pp. 209-220, 1995. 

Z. Adeel and A.D. Levine, "Solubilization and Methanogenesis of a Particulate Industrial 
Waste: Impact of Solids Loading and Temperature" Waste Munagenzent, 

S.R. Mukllerj ee and A.D. Levine,"Chemical Solubilization of Particulate Organics as a 
Pretreatment Approach I' Wuter Science and Technology, vol. 25, No. 9-1 1, pp. 

VO~.  14,No. 8, pp.693-702, 1994. 

2289-2292, 1992. 
A.A. Pradhan and A.D.Levine, "Role of Extracellular Components in Microbial 

Biosorption of Copper and Lead" Water Science and Technology, vol. 25, No. 9- 
11, pp. 2153-2156, 1992. 

U.E. Ndon, A.D. Levine, and B.S. Bradley "Evaluation of Biodegradability of Starch- 
based Plastics" Water Science and Technology, vol. 25, No. 9- I 1, pp. 2089-2092, 
1992. 

Analysis of Options", Journal of Resource Munagenzent and Technology, 19 
C. Cummings, and A.D. Levine It Disposal of Household Hazardous Materials : an 

(4), 153-165, 1991. 
A.D.Levine, G. Tchobanoglous, and T. Asano 'I Particulate Contaminants in Wastewater: 

a Comparison of Measurement Techniques and Reported Particle Size 
Distributions" Fluid/Particle Separation Journal, 4 (2), 89- 106, 199 1. 

Contaminants in Wastewater and their Impact on Treatability , Water Research, 
A.D.Levine, G. Tchobanoglous, and T. Asano "Size Distributions of Particulate 

25(8), 9 1 1-922, 199 1. 
G.A. Norton, R. G. Richardson, R. Markuszewslu and A.D. Levine "Precipitation of 

Jarosite Compounds as a Method for Removing Impurities from Acidic Chemical 
Coal Cleaning Wastes" Environmental Science and Technology, 25(3),449-455, 
1991. 
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PEER R E V I E W D  PUBLICATIONS (Continued) 

G.A. Norton, R. G. hchardson, R. Markuszewski, and A.D. Levine'IPrecipitation of Iron, 
Sodium, and Potassium Impurities from Synthetic Solutions Modeling Spent Acid 
Streams fiom a Chemical Coal Cleaning Process"Fue1 Science and Technology, 
8(7), 793-827,1990. 

A.D.Levine, and L.R.Kroerner. ''A Critical Look at the Use of TOC and TOX as 
Indicator Parameters for Organic Contaminants in Landfill Leachates" Waste 
Management and Research, 7,337-349, 1989. 

G.A. Norton, and A.D. Levine To-combustion of Refhe Derived Fuel and Coal: A 
Review of Selected Emissions", Environmental Science and Technology, 23( 7) ,  
774-783, July 1989. 

A.D.Levine, E.R.Baumann, and L.A.Lind "Curbing THMs in Small Water 

A.D.Levine, G. Tchobanoglous, and T. Asano "Characterization of the Size Distribution 
Supplies"Joumal of American Water W O J ~ T  Association, 79(5), 52-56, 1987. 

of Contaminants in Wastewater: Treatment and Reuse 1mplications"JournaZ 
Water Pollution Control Federation, 57(7), 805-816, July 1985. 

A.D.Levine,. Water Characteristics" Annual Literature Review, Journal Water 
Pollution Control Federation, 60(6),796-799, 1988; 6 1(6),779-782, 1989, 
Research Journal Water Pollution Control Federation 62( 4),3 84-386,l 990, 63( 
4),361-363, 1991, and 64(4),333-335, 1992. 

BOOK CHAPTERS 

A.D. Levine "Use of Reclaimed Wastewater for Cooling Tower Applications" Chapter 3 
in Membranes for Industrial wastewater Recovery and Reuse, International Water 
Association, 2003. 

A. D. Levine and T. Asano "Water Reclamation, Recycling, and Reuse in Industry", 
Chapter 2 in Industrial Water Reuse, International Water Association 2002. 

T. Asano and A.D. Levine "Wastewater Reclamation, Recyling, and Reuse: An 
Introduction" Chapter 1 of Wastewater Reclamation and Reuse, edited by 
Takashi Asano, Pergamon Press, 1998. 

PEER REVIEWED REPORTS 
A. D. Levine, B.A. Bolto, and David R. Dixon, Reactions of Polyelectrolytes with Other 

Water Treatment Chemicals, Awwa Research Foundation, 2004. 

J.R. Rose, S.R. Farrah, V.J. Hanvood, A.D. Levine, and J. Lukasik, and T. Scott 
"Reduction of Pathogens, Indicator Bacteria, and Alternative Indicators by 
Wastewater Treatment and Reclamation Processes" WERF Project #OO-PUM-2T 
2004. 
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CONFERENCE PROCEEDINGS 

A.D Levine, V.J. Harwood, and M.T. Meyer, “Impact of pure oxygen nitrification 
treatment on removal of antibiotic residues and patterns of antibiotic resistance in 
reclaimed water”, National Groundwater Association Specialv Cunference, 4th 
International Conference on Pharmaceuticals and Endocrine Disrupting 
Chemicals in Water, October 2004. 

A.D. Levine, G.R. Kish, and M.T. Meyer “Persistence of Pharmaceuticals, Hormones, 
and Household and Industrial Organic Chemicals through Advanced Wastewater 
Treatment” 22@ A CS National Meeting, August, 2004. 

A. D. Levine, V.J. Harwood, T.M. Scott, and J.B. Rose “Factors influencing removal of 
bacteria, viruses, and protozoan pathogens from wastewater for water reuse 
applications” 11 th International Gothenburg Syinpositkm on Chemical Treatment of 
Water and Wustewater, 2004. 

A. D. Levine and A. Hunter “Hydrogen Peroxide Oxidation coupled with Filtration for 
Removal of Hydrogen Sulfide from Groundwater” 1 I t h  International Gothenburg 
Synzposium on Chemical Treatment of Water and Waslewater, 2004. 

A. D. Levine “Corrosion Impacts in a Distribution System with Multiple Sources” 2004 
A WWA Distribution & Plant Operations Conference, Technical Session: Water 
Quality Impacts of Blending, 2004. 

Wastewater Reclamation Processes: Key Findings from The Water Environment 
Research Foundation’s Pathogen Study” Proceedings of 2004 Florida Water 
Reso urces Co n ference, 2 0 04. 

A. D. Levine, V.J. Hamood, T.M. Scott, and J.B. Rose 4‘Effectiveness of Secondary 
Effluent Filtration for Removal of Bacteria, Enteroviruses, and Protozoan 
Pathogens in Wastewater Reclamation Facilities” Session 12, WEFTEC 2004. 

Selection of Nanofiltration Membranes For Removal of Organics from Surface 
Water” 2003 Water Quuliiy Technology Conference, Session W-4-High Pressure 
Membrane Systems, Philadephia, PA. 

A.D. Levine, B.J. Raymer, J.Jahn, and A. Becken “Oxidation coupled with Filtration for 
Removal of Hydrogen Sulfide from Groundwater”; 2003 Water Qualiq 
Technology Conference, Session T-5-Oxidation Treatment System, Philadelphia, 
PA. 

influence the effectiveness of wastewater filtration for removal of pathogens” 
2003 Florida Water Resources Conference, May 2003. 

“Nanofiltration to Augment Conventional Surface Water Treatment for Removal 
of Algal Toxins, Taste and Odor Compounds, and Natural Organic Matter” 2002 
Water Quality Technology Conference, November 2002. 

A. D. Levine, V.J. Harwood, T.M. Scott, and J.B. Rose “Pathogen Reduction through 

D.P. Smith, A.D. Levine, A.Mody, B. MacLeod, M. Simpson, “ Factors Influencing 

A. D. Levine, V. J. Harwood, T. M. Scott, and J. B. Rose; “Evaluation of variables that 

D.P. Smith, V. Falls, A.D. Levine, B. MacLeod, M. Simpson, and T.L. Champlin 
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CONFERENCE PROCEEDINGS (Continued) 

A.D. Levine, V. Chivukula, V. J. Harwood, T. M. Scott and Joan B. Rose, "Operational 
Variables That Influence Pathogen Reduction In Wastewater Treatment And 
Reclamation Processes" 2002 Reuse Symposium ATTI, Sept 2002. 

A.D. Levine, J. B. Rose, M. R. McLaughlin, V.Chvukula, T. M. Scott, and V. J. 
Harwood "The Water Environment Research Foundation Study: A Status Report" 
2002 Flosida Water Resources Conference, April 2002. 

A.D. Levine, M.R. McLaughlin, J.B. Rose, V. Chivukula, and V.J. Harwood "Factors 
Influencing Pathogen Removal in Wastewater Reclamation and Reuse Facilities" 
Disinfection 2002; Water Environment Federation, Specialty Conference Series, 
February 2002. 

A.D. Levine, J. Viciere, T. Xu, M. Sallam, and W.F. EchelbergerToagulant Chemical 
Interactions During DIznking Water Treatment", Proceedings of the 75" Annual 
Florida Water Resources Conference, pp. 393-400,2000. 

A.D. Levine, I' Characterization of Residual Organics in Reclaimed Water", Proceedings 
of the 7 f h  Annual Florida Water Resources Conference pp. 55 1-540,2000. 

A.D. Levine, R. L. Swickley, J.R. Cannan, C.M. Ballif, M.S. Beal, and M.E. Owens 
"Permanganate interactions with Cationic Polymer and NOM in Surface Water 
Treatment" Water Quality Technology Conference Proceedings 1998. 

Surface Chemistry: A Chronology of Mineral Deposition Patterns Resulting from 
Water Filtration" Water Qual$ Technolo,qy Conference Proceedings, 1998. 

A.D. Levine, L.M. Mercurio, and J.R. Caman "Impacts of Polymer on TOC Removal 
using Enhanced Coagulation" Proceedings of the Seventh International 
Gothenburg Symposium on Chenzical Treatnwnt, Edinburgh, 1 89- 199, Springer- 
Verlag, 1996. 

Landfill Leachate in Fixed Film Reactors" Pmceedings of the 26th Mid-Atlantic 
Industrial Waste Conference, pp. 14 1 - 150, August 1994. 

Annual Literature Re view Resea re h Jo ulna 1 Water Enviro n in en t Federa tion, June 
Seagren, E., A.D. Levine, and R.R.Dague "High pH Effects in Anaerobic 
Treatment of Liquid Industrial Byproducts, Pr-oceedings ofthe 45th Purdue 
Industrial Waste Conference, pp.377-386, Lewis Publishers, 199 I ,  

G.A. Norton, and A. D. Levine "Effect of Co-combusting Refuse-Derived Fuel and Coal 
on Emissions of SO,, NO,, and Ash from Coal-fired Boilers" Proceedings of the 
Thirteenth Energy from Biomass and Waste Conference, pp. 5 13-527, edited by 
D.L. Klass, Institute of Gas Technology, Chicago, 1990. 

A.D.Levine, M.E. Bain, and K. D. Bienlien "Characterization and Extraction of Metals 
from Waste Residues" Proceedings of the 44th Purdue Industrial Waste 
Conference, pp. 59 1-602, Lewis Publishers, 1990. 

A.D. Levine, C. Balliff, J. R. Carman, M.E. Owens, and M.S. Beal, '' Filter Media 

D.P. Smith, A.D. Levine, and M. P. Campbell "Biological Treatment of Hazardous Waste 

A.D. Levine and M. Rachkornkij, "Effects of Chemicals on Microorganisms" 1993 



AUDREY D. LEVINE 
Page eight 
CONFERENCE PROCEEDINGS (Continued) 

A.D.Levine, D.P.Smith, and W.A.Weiss "Transformations of Particulate COD in 
Pretreatment and Methanogenesis of Primary Sludge" Poster-Paper Proceedings 
of the Fgth International Sjmposiunz on Anaerobic Digestion, A. Tilche and 
A.Rozzi, eds., Moduzzi Editore, Italy, pp. 703-707, 1988. 

Hazardous, and Sanitary Waste Disposal Facilities" Proceedings of the 4.31-d 
Annual Purdue Industrial Waste Coiferenee, pp. 173-1 83, Lewis Publishers 
1989. 

A.D.Levine,and L.R. Rear "Evaluation of Analytical Parameters used for Quantification 
of Organic Contamination in Ground Water" Proceedings of the Ground Water 
Geochemistry Conference, National Water Well Association,pp. 3 11-3 19, 
February 1988. 

A.D.Levine, G. Tchobanoglous, and T. Asano "Benefits of Particle Size Management for 
Biological Wastewater Treatinent" Proceedings of the 1985 Environinental 
Engineering Specialty Conference sponsored by the American Society of Civil 
Engineers, Boston, Massachusetts, pp. 1080- 1087, July 1985. 

A.D.Levine,G. Tchobanoglous, W.M. Copa, and G. Garzonetti, "Improved Industrial 
Wastewater Treatment through Particle Size Management Using Leachate 
Treatment as a Case Study" Piwceedings of the 40th Annual Purdue Industrial 
Waste Conference, pp. 879-889, May 1985. 

G. Tchobanoglous, A.D.Levine, and J.K. Koltz "The Significance of Filtrable Solids in 
the Performance of Wastewater Treatment Processes" Proceedings of the Sixth 
Symposiunz on Waste Treatnzenf, Montreal, Canada, pp. 68-87, November 1983. 

A.D.Levine, and L.R. Rear "Evaluation of Leachate Monitoring Data from Co-Disposal, 

PRESENTATIONS 

A.D. Levine "Comparison of the fate of pathogens and indicator bacteria in the 
production of reclaimed water: Results of WERF study" FZorida FVater 
Environment Association Seminar on Water Reuse fur Florida: Innovations for 
the Future, January, 2005. 

L.R. Rhea, A.J. Cardoso, and A.D. Levine "Mineral Solubilization from Municipal Solid 
Waste Combustion Residues: Implications for Landfill Leachate Collection 
Systems" 2004 Annual Cor$evence of Florida Air & Waste Management 
Association, October, 2004. 

A. J. Cardoso; L. R. Rhea, B. Nayak, A.D. Levine, and V. J. Harwood, "Relationship of 
Waste Characteristics to the Formation of Mineral Deposits in Landfill Leachate 
Drainage Systems" 2004 Annual Conference of Florida Air & Waste Managerizent 
Association, October, 2004. 
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E.A. Kearns, S. Magna, B.M. Dodge, A.D. Levine, and D. V. Lim “Concentration of 
BaciZZus globigii using a Semi-Dead-End Filtration System” Poster Presentation at 
the Aiizericavt Society of Micro biology Aiznual Meeting, October 2004. 

Drinlung Water Supply,’, Presented at a Meeting of the Croton Watershed Clean 
Water Coalition, October, 2004. 

reclaimed water ?” Florida Water Environnz en t Asso cia tio n Regio izal Meeting, 
September 2004. 

Quality” Presented at a Workshop on Water Quality sponsored by Aloha Utilities, 
Septenzber 2 004. 

Waste Characteristics to the Formation of Mineral Deposits in Landfill Leachate 
Collection Systems and Potential for Groundwater Contamination” Poster 
presentation at the 2004 Florida Water Resources Conference, Orlando, FL, April 
2004. 

Options for a Water Supply Derived from Groundwater” Poster presentation at 
the 2004 Florida Water Resources Conference, Orlando, FL, April 2004. 

Citizens Advisory Committee (CAC) for Seven Springs Water System, February 
2004. 

A.D. Levine “Importance and Characteristics of Colloids and Particles in Wastewater” in 
EuroConference on the Roles and Particles in Water Technology, Sponsored by 
the Europe Science Foundation, Aquafredda di Maratea, Italy, October 2003. 

Challenges Associated with the Use of VariabJe Water Sources in a Portion of a 
Distribution System” 2003 AWWA Distribution & Plant Operations Conference, 
Port1 and. 

Florida American Water Works Association, Region IV, Spring Symposium, 
Tampa, March 200 1 

continuously backwashed dual sand filtration for surface water treatment” 
Presented at American Filtration & Separations Society’s Fourteenth Annual 
Technical Conference entitled: Science and Technology of Filtration and 
Separation for the 21” Century, Tampa, FL. May 2001. 

A D .  Levine “Membrane Filtration and Its Applications to the City of New York 

A.D. Levine “Can bacterial indicators really predict the microbiological safety of 

A.D. Levine “Role of Water Treatment Modifications on Improved Customer Water 

A.J. Cardoso, L.Rhea, G. Dzama, A. Mullah-Saleh, and A.D. Levine “ Relationship of 

C. Claudio, R. Minnis,and A.D. Levine “ Evaluation of Copper Corrosion Control 

A.D. Levine “Evaluation of Hydrogen Sulfide Removal Options” Presented at meeting of 

A.D. Levine, A. Becken, J. kffers, B. Page, and S.Axelrod “Corrosion Control 

A.D. Levine “Treatment Technologies for Control of Organics in Water”, Presented at 

A. D. Levine, J. Cunningham, and K. Suozzo “Factors influencing the effectiveness of 
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A. D. Levine “Can The Characteristics of Residual Organics In Water and Wastewater 
be Related to Treatment Technologies?” Presented at Workshop Entitled: 
Removal of Refractory Organic Matter and Micropollutants Through Membrane 
Applications, Sponsored By Vivendi and Berlin Wasser, Berlin, Germany, April 
2001. 

Complaints: A Comparison of Two Distribution Systems in the Tampa Bay 
Region” poster presentation at the USF Water Forum, St. Petersburg, February 
2001. 

Hydrogen Sulfide in Groundwater Sources” Presented at the Florida Section 
AWWA Annual Conference, Orlando Florida, Nov, 2000. 

residual organics in reclaimed wastewater’’ presented at the International Seminar 
on water quality control and health-care aspects in wastewater reuse systems, 
Paris, 1998. 

A.D. Levine, R.L. Swickley, and J. Carrnan, “Role of Cationic Polymer in Coagulation of 
Disinfection By-product Precursors in Water Treatment”, IAWQ Biennial 
Conference Poster Presentation, Vancouver, 1998. 

microbial contamination of groundwater in rural areas” presented at the Eight 
Northern Pueblos Environmental Conference, Espafiola, New Mexico, March 
1998. 

A.D. Levine and E.D, Teton, “Health ksks  Associated with the Use of Shallow Wells as 
Drinking Water Supplies in Native American Communities” Poster Presentation, 
Indian Health Service Annual Research Conference, Alburquerque, May, 1997. 

A.D, Levine “Current Status of Water Reuse Technology” Presented at the International 
Symposium on Reclaimed Water, Manhattan Beach, CA, August 1996. 

A.D. Levine. and T. Asano “Future Research Directions in Water Reclamation, 
Recycling, and Reuse” Presented at the 1996 Water Reuse Conference, San 
Diego, CA. February 1996. 

What, Why, and How” Presented at the Uintu Basin Annual Water Users 
Conference, February, 1996. 

A.D. Levine “Water Reuse for the 21st Century: Assessment of Engineering and 
Scientific Research Needs” Proceedings of the Utah Wuter Environment 
Association 1995 Annual Conference, pp. 298-3 15, April 1995. 

A.D. Levine and E.C. Nieminsh “TOC Removal Challenges at Surface Water Treatment 
Facilities in Utah” Presented at American Water W o r h  Association Enhanced 
Coagulation Woukshop, December, 1994 

T. Moran and A.D. Levine “ Use of Corrosion Indices in Interpreting Water Quality 

A.D. Levine, M.N.Kaden, and T. M. O’Connor “Alternative Approaches for Control of 

A. D. Levine, T. Asano, and K. Reich, “Integrated approach for the characterization of 

A.D. Levine “Evaluation of alternative designs for septic tanks to control nitrate and 

A.D. Levine “Water Reuse Applications for Irrigation and Ground Water Recharge: 
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“Bench-Scale Testing of Alternative Chemical Treatment Scenarios for Industrial 

Wastewater from the James Hardie Facility, Plant City, Florida” Submitted to 
URS Corporation, November 2004, 32 pages. 

“Evaluation of the influence of advanced treatment technologies on the mutagenicity, 
toxicity, and estrogenic activity of reclaimed water: Phase I Screening of 
Methodology” Submitted to PB Water for Conserve I1 pilot testing, October 2004, 
28 pages. 

“Reduction of Pathogens, Indicator Bacteria, and Alternative Indicators by Wastewater 
Treatment and Reclamation Processes” WERF Project #OO-PUM-2T 2004 with 
T.Scott, J.Rose, V.J. Harwood, S.R. Farrah, and J. Lukasik, 64 pages 

“Reaction of Polyelectrolytes with other water treatment chemicals and subsequent 
effects on water quality and operational efficiencies” AwwaRF with B.Bolto, 
D.Dixon, 141 pages, 2004. 

“Preliminary Study of the Potential for Using Multiple Effect Distillation for Treatment 
of Reclaimed Water. Phase I: Evaluation of the Distribution of Pharmaceuticals, 
Honnones, Household and Industrial Chemicals during Wastewater Treatment at 
the Howard F. Curren Advanced Wastewater Treatment Facility” submitted to the 
City of Tampa Water Department, December 2003 with V.J. Harwood and 
M.Meyer, 52 pages. 

“Review of Factors influencing Copper Corrosion in Water Distribution Systems” 
Submitted to Hillsborough County Water Department, September 2003. 

“Evaluation of Microbial Water Quality in the Hillsborough County Water Distribution 
System” Submitted to Hillsborough County Water Department, July 2003, with S. 
Shehane and J.Rose, 47 pages. 

“Technical Review of Production and Distribution of Drinlung Water in the Seven 
Springs Water System” Submitted to the Florida Office of Public Counsel, Phase 
I August 2003,53 pages; Phase I1 February 2004 58 pages. 

County” submitted to Hillsborough County Water Department, May 2003,35 
pages 

and Algal Exudates at the Manatee County Water Treatment Plant”, Submitted to 
the Manatee County Water Department, December 2002, with D. Smith, 110 
pages 

Hillsborough Interconnect’’ submitted to Hillsborough County Water Department 
(with Florida Institute of Government (FIOG)) July 2002, 66 pages; 

“Evaluation of Hydrogen Sulfide Removal Alternatives for SoutWCentral Hillsborough 

“Evaluation of Advanced Treatment Processes for Removal of Natural Organic Matter 

“ Initial Assessment Of Water Quality Issues Associated With The Use Of The Tampa- 
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"Hillsborough County Water Quality Study, Phase I Report" Submitted to Hillsborough 

"Evaluation of Deposits in Flow Cells of Chlorine Analyzers at Hillsborough County 

"Evaluation of the Effectiveness of MIEX Resin for Removal of Hydrogen Sulfide and 

County (with FIOG), July 2001 61 pages. 

Northwest Water Treatment Facility" October 200 1, 10 pages. 

TOC at the Pasco County Little Road Water Treatment Plant" Submitted to Kzng 
Engineering, January 200 1 

"Water Quality Evaluation of Three Sisters Spring, Submitted to King Engineering, 
November 2000 . 

I' Evaluation of Hydrogen Sulfide and TOC Removal Options at the Pasco County Little 
Road Treatment Plant" Submitted to Kmg Engineering, March 2000. 

"Evaluation of DualSand Filtration coupled with Enhanced Coagulation for Treatment of 
Hillsborough River Water" Submitted to Ogden Water Systems, May 2000. 

"Preliminary Evaluation of the Effectiveness of OxironTM as a Disinfectant Chemical'' 
Submitted to Ecopure, LTD. (with V.J. Harwood), June 2000. 

"13iogeochemical Assessment of Natural Attenuation of JF-4 contaminated Ground 
Water in the Presence of Fluorinated Surfactants" Submitted to the Air Force 
Office of Scientific Research, September, 1996. 

State of Utah Division of Water Resources, with D. Kinnear of CH2M Hill, 
November 1994 

Utah Division of Water Resources, with D. knnear  of CH2M Hill, November 
1994 

Vernon, Texas'' Submitted to Rhone Poulenc, Inc. Cranbury, NJ. 1993. 

H E M E S  Site" submitted to Sandia National Laboratory, Albuquerque, New 
Mexico, 1993. 

Evaluation of Industrial Pretreatment Program for Marietta Georgia" submitted to Rhone 
Poulenc, Cranbury, New Jersey, 1992. 

"Informational Review of Selected Methods Used for The Characterization of Hanford 
Tank 10 1 -SY" with D, Lieberknecht, R. Stalzer, and H. Sutter Submitted to the 
USDOE Laboratory Management Branch EM-532, 1991 

Research Institute, 199 1. 

submitted to Schlotfeldt Engineering, Webster City, Iowa 1989. 

Water Resources Research Institute, 1989. 

"The Feasibility of Recycling Commercial Laundry Facility Effluent" Submitted to the 

"The Feasibility of Recycling Vehicle Wash Facility Effluent" Submitted to the State of 

"Review of wastewater operations and modeling of treatment plant performance at 

"Laboratory Investigation of Bioremediation Potential of Contaminated Soils from 

"Energy recovery from degradable plastics'' submitted to Iowa State Water Resources 

"City of Ellsworth and Land O'Lakes Waste Characterization and Respirometry Study" 

"Size Distribution of Organic Compounds in Groundwater'' submitted to Iowa State 
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"Comparison of Leachates Generated at Sanitary, Co-Disposal, and Hazardous Waste 
Disposal Facilities" submitted to Environmental Testing and Certification Corp, 
Edison, New Jersey, 1988. 

"Study of the Influence of Permanganate Oxidation on Trihalomethane Formation" 
Submitted to the City of Sioux City, Sioux City, Iowa, 1988. 

"Performance Evaluation of Point-of-Use Ozone Generation Units" Submitted to Vector 
Corporation, Marion, Iowa, 1986. 

"Treatability Study of Vegetable Processing Wastes" with G. Tchobanoglous Submitted 
to General Foods Corporation, Modesto, California, 1985. 

"Assessment of the Potential Hazardous Characteristics Resulting from Abrasive Blasting 
of Ships' Hulls" with R.S. Reimers, A.J. Englande, Jr., and L.A. White Submitted 
to Avondale Shpyards, New Orleans, Louisiana, 198 1. 

"Environmental Impact Assessment and Section 404(b) Evaluation of the New Orleans to 
Venice, Louisiana Hurricane Protection Project: Reach A" with A.J.Englande, Jr., 
and A. L. Jaffe Submitted to the U S .  Army Corps of Engineers, New Orleans, 
Louisiana District, 1980. 

Associates, Inc. Submitted to the St. Bernard Parish Police Jury, New Orleans, 
Louisiana, 198 1. 

with Burk and Associates, Inc. and Brown and Caldwell , 198 I .  

"St. Bernard Parish Solid Waste Disposal Landfilling Alternatives" with Burk and 

"Regional Solid Waste Resource Recovery Program, Phase I", New Orleans Louisiana, 

PRINCIPAL ADVISOR FOR THESIS RESEARCH 

"Molecular Size Distribution of Organic Carbon and Trihalornethane Formation in Small 
Surface Water Treatment Plants that use Alternative Disinfectant/Oxidant 
Chemicals" M.S. Thesis by Mark A. Duben, 1987.(ISU) 

"High pH Inhibition in Completely Mixed Anaerobic Reactors" M.S. Thesis by Eric A. 
Seagren, 1988 (Co-Advisor R.R.Dague)(ISU) 

"Size Distribution of Organic Compounds in Groundwater: Implications for Treatment" 
M.S. Thesis by Anne L. Spiesman, 1988.(ISU) 

"Characterization of Landfill Leachates fiom Sanitary, Co-Disposal, and Hazardous 
Waste Facilities" M.S. Thesis by Liane R. Rear, 1988.(ISU) 

"Characterization of Fly Ash and Bottom Ash fiom the Co-combustion of Coal and 
Rehse Derived Fuel and Extraction of Metals for Selective Recovery using Silica 
Immobilized Algae" M.S. Thesis by Michael A. Bain, 1989.(ISU) 
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"Effects of Particle Size Reduction on Anaerobic Digestion: Comparison of Conventional 

"The Use of Silica Immobilized Algae and Acidophlic Soil Actinomycetes for 
and Two Phase Systems" M.S. Thesis by Wade A. Weiss, 1990.(ISU) 

Biosorption of Soluble Metal Ions from Test Solutions and Waste Residue 
Extracts" M.S. Thesis by Kent D. Bienlien, 1990.(ISU) 

"Precipitation of Jarosite-type Double Salts from Spent Acid Solutions From a Chemical 
Coal Cleaning Process" M.S. Thesis by Glenn A. Norton, 1990.(ISU) 

"Development of Engineering Parameters for the Design of Metal Biosorption Waste 
Treatment Systems" M.S. Thesis by William S. Graham, 1991.(ISU) 

"Characterization, Elemental Analysis, and Modeling of Dusts Produced during Industrial 
and Mining Operations" Ph.D. Thesis by Mohamed Abu-El Kassem Mohamed 
(channel student from Assuit University, Egypt) 199 1 .(ISU) 

"Evaluation of Plastic Degradability under Aerobic and Anaerobic Conditions" M. S. 
Thesis by Bryan S. Bradley, 199 I .(ISU) 

"Anaerobic Composting of Particulate Industrial By-products" M.S. Thesis by Zafar 
Adeel, 1992.(ISU) 

"Comparison of the Effects of Chemical Pretreatment on Solubilization of Particulate 
Organic By-products" M.S. Thesis by Sudhi Mukherjee, 1992.(ISU) 

"Evaluation of the Factors Governing Metal Biosorption and Metal Toxicity in Acidic 
Soil Isolates", M.S. Thesis by h i t  Pradhan, 1992.(ISU) 

"Underground Storage Tank Regulations and the Consulting Engineer" M. S. project by 
Mark G. Walker, 1992.(NJIT) 

"Microbiological Growth Requirements in Bioremediation" M.S. project by Minakshi 
Barot, 1992.(NJIT) 

"Modeling Arsenic Transformation in Clay Soils" M. S. thesis by Chao-Yi Chung, 
1993.(NJIT) 

"Technologies for Remediation of Metal Contaminated Soils" M.S. project by Srideva 
Akula, 1993.(NJIT) 

"Evaluation of Strategies for Treatment and Control of Ballast Water M.S. project by 
Joseph Padula, 1993 .(WIT) 

"Influence of Leachate Recycling on Leachate Characteristics and Landfill Stabilization" 
M S .  project by Erick Valfester, 1993.(NJIT) 

"Thermophilic Anaerobic Treatment of Sludge from Biological Treatment of Chemical 
Waste" M.S- project by Vijaya Voleti, 1993.(NJIT) 

"Ultrafiltration membrane rejection characteristics" M. S. thesis by Usama Shahin, 
1994.(NJIT) 

"Reliability of Wastewater Reclamation and Reuse Treatment Systems, M. S. project by 
Patricia Monaghan, 1994. (NJIT). 
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“Comprehensive Analysis of Low Temperature Nutrient Removal Kinetics" M. S. project 
by Kenneth Megmn, 1994. (WIT). 

“Influence of Water Treatment Chemicals on the Molecular Size Distribution of Organic 
Carbon” M.S. project by Linda M. Mercurio, 1996. (USU) 

“Removal of Selenium Using Constructed Wetlands” M.S. project by Andrew Poirot, 
1997. (USU). 

“Characterization of humic-contaminant interactions in aqueous environments” M. S. 
thesis by Brett D. Welty, 1998. (USU) 

“Polymer and Permanganate Interactions in Water Treatment” M.S. project by Robert L. 
Swickley, 1998. (USU) 

“Role of Natural Aquatic Hydrophobic Dissolved Organic Matter in mediating the 
bioavailability of phenanthrene” M.S. thesis by Jarrod D. Case, 1998. (USU) 

“Assessment of Microbial Water Quality Monitoring and Regulatory Approaches in 
Minimizing Microbial Risk associated with Surface Water Recreation ” M.S. 
project by Suzanne Buntrock, 1998. (USU) 

Alberico, 1998. (USU) 
“Evaluation of Health k s k s  Associated with Nitrate Exposure’ M.S. project by Kristina 

“The Truth about Turbidity” B.S. Honors thesis by Rena Upshaw, 2001. (USF) 
“Hydrogen Sulfide Removal From Water” B.S. Honors thesis by Benjamin Jewell, 2002 

“Mitigation Measures to Reduce Nitrate Exposure from Shallow Drinking Water Wells in 
Native American Communities’ M.S. thesis by Elese D. Teton, 2003. (USU) 

“Hydrogen Peroxide Oxidation of Hydrogen Sulfide” B. S. Honors thesis by Allen 
Hunter, 2004 (USF) 

“Polyacrylamide and Oxidant interactions in Water Treatment” M. S. thesis by Pei yao 
Cheng, 2004 (USF) 

“Biogeochemical Reactions in Landfill Leachates Generated from Waste-To-Energy 
Residuals” M.S. thesis by Lisa R.Rhea, 2004 (USF) 

“Lysimeter study of factors that influence clogging of landfill leachate collection 
systems: M.S. thesis by Antonio J. Cardoso, 2005 (USF) 

“Development of a test for prediction of distribution system water quality” M.S. thesis 
by Rochelle Minnis, 2005 (USF) 

“Mutagenicity of reclaimed water” M.S. thesis by Cecilia Claudio 2005 (USF) 
“Biological treatment of acetate contaminated groundwater” M. S . thesis by Timothy 

“Use of hydrogen peroxide coupled with UV for removal of hydrogen sulfide from 

“Integration of reclaimed water use for cooling towers and constructed wetfands: water 

WSF) 

Tenvilliger, 2005 (USF) 

groundwater” M.S. thesis by Salah Edin Bustami 2005 (USF) 

quality implications” M.S. thesis by Luther Lee Potter 111 2005 (USF) 


