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ABSTRACT

Various RO membrane integrity monitoring methods are currently being evaluated during pilot
testing at the North City Water Reclamation Plant (NCWRP) located in San Diego, CA. The
main purpose of the testing is to assess both direct and indirect monitoring techniques currently
available to measure the integrity and reliability of RO membranes during water reclamation.
Specific methods being evaluated include vacuum hold testing, conductivity probing, online
conductivity/sulfate monitoring and soluble dye testing. In addition, the testing program is
designed to assess the integrity of new generation RO membranes being offered for water reuse
applications. The specific membrane suppliers participating in this study include Koch, Saehan,
Hydranautics and Toray. Field evaluations are being conducted in three distinct phases. Phase I
testing was conducted between August — April 2005. During this time period, the integrity of RO
membranes from each of the participating suppliers was assessed using the various test methods
during operation on tertiary wastewater from the NCWRP. Phase I pilot testing was performed
using single stage RO systems operating at feed water recovery of 50%. Results from Phase |
showed each of the methods tested correlated well to virus rejection but varied in sensitivity and
ease of implementation. In addition, the degree of virus rejection observed from the membranes
varied among suppliers. The purpose of Phase II testing, currently underway, is to assess the
impact of staging on the sensitivity of each of the integrity monitoring techniques tested during
Phase I. Accordingly, the RO membrane, which showed the highest level of rejection during
Phase I testing, is currently being operated in a two-stage system at feed water recovery of 75%.
Lastly during Phase III, the sensitivity of selected monitoring techniques to purposeful breaches
in integrity will be evaluated.
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INTRODUCTION

As technological advancements lower capital and operational costs, high-pressure membranes
such as nanofiltration (NF) and reverse osmosis (RO) are becoming an efficient method of
treating reclaimed water for potential indirect and direct potable reuse applications. An
important aspect of the use of these membranes for such applications is their physical integrity
and reliability for meeting water quality requirements.
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The City of San Diego Water Department and MWH in partnership with the San Diego County
Water Authority and the Metropolitan Water District of Southern California are currently
conducting pilot testing of RO membranes during operation on tertiary treated wastewater from
the North City Water Reclamation Plant (NCWRP). The purpose of this testing is to investigate
methods of monitoring and ensuring integrity of RO membranes during water reclamation. In
doing so, the project team will also assess the integrity of latest generation RO membranes from
multiple suppliers present in the reclamation market. Grant funding for this project is being
provided by the Desalination Research and Innovation Partnership (DRIP). The goal of the
DRIP program is to find new and innovative ways to supplement water supplies in the Southern
CA region through the desalination of a variety of water sources, including surface water,
brackish groundwater and municipal wastewater.

METHODOLOGY

Pilot Testing Set Up

A schematic of the pilot treatment train being used during this study is provided in Figure 1. As
shown, tertiary effluent from NCWRP provides feed water to the pilot train. The water first
undergoes pretreatment using an lonics UF membrane system and is then subsequently treated
with RO. Chorine is dosed upstream of the UF to provide a 1-2 mg/L residual across the system.
Subsequently, ammonium chloride is dosed in the UF effluent to convert free chlorine to
chloramine providing biological fouling control for downstream RO. As shown, five different
RO trains are being employed during the study: 4 single stage systems and 1 dual stage system.
Table 1 provides specifications for the RO membranes being tested during this study. The
membranes listed represent the newest generation membranes recommended by each
manufacturer for the given application.
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Figure 1 Process Flow Diagram of the Pilot Treatment Train
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Table 1. RO Membrane Specifications

KOCH SAEHAN TORAY HYDRANAUTICS
Commercial designation TFC 4820-HR 4 RE 4040-BLR T™M710 ESPA2-4040
Membrane material Polyamide Polyamide Polyamide Polyamide
(thin-film composite) (thin-film composite) (thin-film composite) (thin-film composite)
Operating pH range 4-11 3-10 2-11 3-10
Maximum feedwater turbidity I NTU <1NTU I NTU 1 NTU
Maximum feedwater SDI (15 min) 5.0 <5.0 5.0 5.0
Maximum operating temperature 113F(C) 113 F (45C) 113F (O 113 F (45C)
Maximum Feed Water Chlorine Concentation <0.1 ppm <0.1 ppm none <0.1 ppm
Maximum operating pressure 600 psig 600 psig 600 psig 600 psig
Nominal membrane surface area 78 fi® 85 fi* 87 fi* 85 ft*
Spiral Wound configuration
Element length 40.0 inches 40.0 inches 40.0 inches 40.0 inches
Element diameter 4.0 inches 4.0 inches 4.0 inches 3.95 inches
Permeate channel diameter (outer) 0.75 inches 0.75 inches 0.75 inches 0.75 inches

Integrity Monitoring Program
The specific RO integrity monitoring techniques being evaluated during the current testing

program are provided in Table 2. As shown, the methods are categorized in accordance to their
intended purpose during this study. Specific details of each method are provided below.

Table 2: Identification of Various RO Integrity Monitoring Techniques

Monitoring Techniques Purpose

Test Integrity of Delivered RO
Product Prior to Installation

Vacuum Hold Test

Test Integrity of RO System(s)

Conductivity Probing Post Membrane Installation

Provide Continuous

On-Line Conductivity Monitoring Measurement of RO System

Sulfate Monitoring

Integrity
Virus Challenge Experiments Periodic Measurement of RO
Soluble Dye Testing System(s) Integrity

Vacuum Hold Test

Vacuum testing is a direct integrity monitoring technique applicable to NF and RO membranes.
All vacuum tests conducted throughout the study are in accordance to ASTM D3923-03 and
ASTM D6908. Figure 2 provides a simple diagram depicting the vacuum test apparatus. As
shown, the main components of the apparatus include isolation valves, a vacuum pressure gauge,
a vacuum pump and a water trap. In general, the test is conducted by first opening both valves A
and B and applying a vacuum pressure to the permeate side of the membrane. This removes all
water from the membrane, which is captured in the water trap. When the vacuum pressure
reaches steady state (25-30 in. Hg), valve A is closed and the initial vacuum pressure value is
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recorded. Vacuum readings are taken again after set time periods of 60 seconds for up to a total
time of 300 s. From these measurements it is possible to estimate the airflow occurring through
the membrane due to defects in the membrane and/or seals. The method is limited to defects
greater than 1-2 micron. The method described above can also be applied to several elements
connected in series and therefore may be used to assess RO system integrity following
membrane installation.

System
Permeate Isolation
Header Valve
— RO Element —
Isolation
Valve B
Pressure
Gauge
Isolation
Valve A
Vacuum
Pump
Water Trap Q
kN

Figure 2: Vacuum Test Apparatus

Conductivity Probing

The probing method employed during this study was adapted from specific testing protocols
developed by the project team and individual RO membrane manufacturers (Adham et al.,
1998a,b; Hydranautics 1998; Film Tec 2003). In general conductivity measurements are made
by taking grab samples at various locations along an individual pressure vessel during operation
at set flow conditions. A general schematic of the conductivity probing set up is provided in
Figure 3. The location of each sampling point identified along the vessel is described in Table 3.
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Figure 3 Conductivity Probing Set Up

Table 3 Conductivity Probing Sampling Locations

Location Description Distance from edge
number (inches)
1 Interconnector 6 3.75

2 Element 6 —12 inch off center 10.75

3 Element 6-center 22.75

4 Element 6-12 inch off center  34.75

5 Interconnector 5/6 42.75

6 Element 5-12 inch off center  50.75

7 Element 5 center 62.75

8 Element 5-12 inch off center ~ 74.75

9 Interconnector 4/5 82.75
10 Element 4-12 inch off center  90.75

11 Element 4-center 102.75
12 Element 4-12 inch off center  114.75
13 Interconnector 4 126.75

Conductivity Monitoring

Conductivity meters are connected to the influent and permeate lines of all RO systems to
monitor the performance of these units. All meters are frequently calibrated with certified
standards traceable to the NIST reference solution 3193.

Virus Challenge Experiments
Virus challenge experiments directly measure the amount of virus that can be removed by the

RO membrane and therefore is a powerful means of monitoring integrity. All challenge
experiments are being conducted using MS2 virus. MS2 virus is not a human pathogen;
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however, this organism is similar in size (0.025 microns), shape (icosahedron) and nucleic acid
(RNA) to polio virus and hepatitis virus. Because MS2 is not a human pathogen, live MS2 virus
will be used in the seeding experiments. Organism stocks are being obtained from MWH
laboratories and upon receipt stored refrigerated at 4°C in the dark for less than 2 days prior to
being used in the seeding experiments.

A schematic of the virus seeding set up is provided in Figure 4. The figure is based on a two
stage system operating at 75% recovery. As shown, samples are taken from five locations: 1)
RO feed, 2) RO permeate Stage 1, 3) RO permeate Stage 2, 4) RO interstage and 5) RO
permeate combined. During operation of single stage RO systems (not shown), which consist of
two pressure vessels plumbed in series, samples are taken from RO feed, vessel 1 permeate,
vessel 2 permeate and combined permeate.

Anti- scalant

RO permeate RO permeate
Stage 1 Stage 2

Cartridge filter RO permeate
Combined
> ’l\
RO Feed Virus U RO Stage 1 RO Stage 2
Tank pump  Booster High Pressure _@_>

pump Pump /
Virus Feed RO interstage

Tank

Figure 4 Schematic of two stage Virus Challenge Set Up

Soluble Dye Testing

This indirect method detects membrane or seal defects in the RO system by measuring the
passage of a soluble dye. The percent of dye passage (feed to permeate) can then be used to
estimate log removal value (LRV). The procedure being employed during the current testing is
outlined in ASTM D3923 and ASTM D6908.

Sulfate Monitoring

Sulfate monitoring is also being performed to assess the integrity of the RO membranes. On-line
monitoring is simulated by collecting grab samples every 30 minutes over a 24-hour period.
Samples are then sent off-site and analyzed using: SM 4110 B lon Chromatography with
Chemical Suppression of Eluent Conductivity. This method has a MDL of 0.1 mg/L and hold
time of 28 days. All samples will be stored at 4 Deg C. Based on the concentration of sulfate
present in tertiary water (~250 mg/L) and the low MDL sulfate monitoring is expected to provide
up to 3 LRV sensitivity.
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Overall Integrity Monitoring Plan

The overall integrity monitoring plan for this study is shown in Figure 5. As shown, the integrity
monitoring techniques described above are being implemented systematically during each phase
of pilot testing to meet the project objectives. During Phase I testing the integrity of RO
membranes from 4 suppliers was assessed during operation of single stage RO systems. Based
on Phase I test results, the top performing membrane was selected for further testing in Phase 11

and Phase I11.

Phase 1 Phase II Phase II1
Vacuum Hold Tests Vacuum Hold Tests Breach Membranes and/or
(RO Elements from 4 suppliers) (RO Elements from 1 supplier) Membrane System
¥ L2 v
Install Elements Install Elements Repeat Selected Monitoring
(Single-Stage System) (Dual-Stage System) Technique (Phase I)

v v

Conductivity Probing Conductivity Probing

(Single Stage System) (Dual Stage System)
¥ v

Online Conductivity & Sulfate Online Conductivity & Sulfate
Monitoring Monitoring
v ¥
Spiking Experiments (MS2 and Implement Selected Monitoring

Dye) Technique (Phase I)

v v
Clean Membranes Clean Membranes

( Based on Mfg’s Guidelines) ( Per Manufacturer)

4 ¥
Repeat Spiking Experiments (MS2 Repeat Selected Monitoring
and Dye) Technique (Phase I)

Figure 5 RO Integrity Monitoring Plan

RESULTS AND DISCUSSION

Phase I field evaluations of various RO integrity monitoring techniques including vacuum
testing, conductivity probing, dye testing, on-line conductivity and sulfate monitoring was
completed in April 2005. In general it was found that vacuum testing was a good screening tool
to assess the integrity of the delivered RO products. In addition, on-line sulfate monitoring was
easily implemented and provided a sensitivity of approximately 3-log removal (LRV). Lastly, a
direct correlation was observed between all methods tested and MS2 bacteria phage rejection.
Results of select monitoring techniques implemented during Phase 1 are provided below.
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Vacuum Testing

Each individual RO membrane tested during Phase I was vacuum tested prior to installation.
Vacuum testing was conducted by first evacuating the membranes to 28.5 inch Hg. Next each
individual membrane was isolated from the vacuum source and vacuum decay was measured
over a S-minute period. Vacuum decay results of membranes supplied from the 4-participating
suppliers are provided in Figure 6. The value shown for each RO membrane represents the
average decay measured for 6 individual elements. As shown, the vacuum decay varied among
the membranes tested, ranging from 0.16-6.6 inch Hg/min.

Vacuum Decay Test Results
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Figure 6: Vacuum Decay Results of RO Membranes from Various Suppliers

Conductivity Probing

After installing the RO membranes in the pilot skids, conductivity probings were conducted on
each RO vessel. The purpose performing the probings were to ensure the integrity of various
components of the RO membrane systems including the interconnectors, end cap adapters, and
end caps. Probings were conducted by measuring conductivity at various locations along the
length of each vessel. An example of the conductivity probing profiles measured during Phase I
is provided in Figure 7. These results were obtained from “RO 2 during operation at 12 gfd and
50% recovery. As shown, the probing conducted on the original set of membranes showed a
spike in conductivity between sampling points #2 and #6, indicating a breach in integrity.
Following this discovery, a series of steps were performed to identify whether the breach was
due to a faulty interconnector (i.e. damaged o-rings) or due to defects in the actual membrane
(such as puncture or faulty glue-lines). As shown, following replacement of the RO membrane
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in the zone of the conductivity spike, the probing was repeated with results matching that
expected in an intact RO system.
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Figure 7: Conductivity Probing Results (Phase I)
Sulfate Monitoring

Sulfate samples were collect hourly in the feed and permeate of each RO system over a 24 hour
period to provide an on-line measurement of RO integrity. A plot showing LRV of sulfate for
each RO membrane is provided in Figure 8. As shown, sulfate rejection of each membrane
remained consistent over the 24-hour period and the achievable sulfate LRV (average) varied
from 2.4-3.1 for the 4 membranes tested.
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Figure 8: Sulfate Rejection Results of RO Membranes from Various Suppliers

MS2 Challenge Experiments

Challenge experiments were conducted on all RO membrane systems using MS2 bacteria phage.
Results of the MS2 seeding experiments are presented in Figures 9 and 10. As shown, 6 samples
of RO feed and 6 samples RO permeate (per RO membrane) were taken during each seeding
experiment. Results indicate that RO membranes 1, 2, and 4 achieved LRV > 4, while the RO 3
only achieved LRV of 2-2.5. These results correlate well with both vacuum decay and sulfate
monitoring data presented above.
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Figure 9: MS2 Phage Seeding Experiment Results (RO 1 and RO 2) Phase I
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Figure 10: MS2 Phage Seeding Experiment Results (RO 3 and RO 4) Phase I
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CONCLUSIONS

The following conclusions were made from this study to date:

* A variety of methods are available to monitor the integrity of RO system to ensure consistent

performance.

* Test results showed that virus removal capabilities varied among new generation RO
membranes.

* A combination of methods may be necessary to monitor the integrity of full scale RO
systems

ACKNOWLEDGMENTS

The project team would like to thank the following groups/individuals for making this project
possible:

* Desalination Research and Innovation Partnership for providing funding

* City of San Diego Water quality Laboratory (Dana Chapin and Reginald Williams) for
performing routine water quality analysis

* City of San Diego Marine Microbiology Laboratory (Laila Othman, Roxane Davis, Sonji
Romero, George Alfonso, and Joseph Toctocan) for performing all microbial analysis
conducted during this study.

*  MWWD Research and Development Section (Neil Tran and Steve Lagos) for assisting in
pilot set up/ operation and data analysis

* Participating Vendors for supplying pilot equipment/membranes and technical support:
Ionics, Saechan, Hydranautics, Koch and Toray

REFERENCES

Adham S. et al. (1998a) Rejection of MS2 Virus by RO Membranes, Jour. AWWA, 90(9): 130-
135

Adham S. et al. (1998b) Monitoring the integrity of Reverse Osmosis membranes, Desalination,
119: 130-135

Hydranautics. (1998) Technical Service Bulletin, TSB 114.02
www.filmtec.com (2003)

http://www.dow.com/webapps/lit/litorder.asp?filepath=liquiseps/pdfs/noreg/609-
00235.pdf&pdf=true Technical Fact Sheet from Dow Filmtec

Copyright ©2005 Water Environment Federation. All Rights Reserved.
3529



	Welcome Screen
	License Agreement, Notice to Users, And Copyright
	About the Water Environment Federation
	Table of Contents
	Session 01: Leading Edge Research: AEESP Lecture and Advances in Anaerobic Digestion
	AEESP Lecture: Overview of Anaerobic Treatment:Crucial Factors in Successful Anaerobic Propionate Metabolism
	Effects of Ferric Hydroxide on Methanogenesis from Lipids and Long-Chain Fatty Acids in Anaerobic Digestion
	Steam-Explosion Pre-treatment for Enhancing Anaerobic Digestion of Municipal Wastewater Sludge
	The Contribution of Ammonia and Volatile Acids to Pathogen Destruction during Mesophilic and Thermophilic Anaerobic Digestion
	Microbial Power: Electricity Generation from Domestic and Agricultural Wastewaters Using Microbial Fuel Cells
	The Growth Kinetics and Competition Between Methanosarcina and Methanosaeta in Mesophilic Anaerobic Digestion
	Anaerobic Digestion of Thermo-Oxidized Excess Municipal Sludge

	Session 02: Industrial Issues & Treatment Technology: Pharmaceutical and Personal Care Products in the Environment: Understanding and Managing the Impacts
	Pharmaceuticals and Other Organic Wastewater Contaminants in Water Resources in the United States
	Control of Pharmaceuticals and Animal Health Products in Wastewater Effluents from Manufacturing Sites
	Environment, Health and Safety Milestone Aligned Process (EHS MAP): A GSK View of EHS in View  of EHS New Product Development
	Aquatic Environmental Risk Assessment of Personal Care Product ingredients
	API Removal from Pharmaceutical Manufacturing Wastewater: Results of Process Development, Pilot-Testing, and Scale-Up
	Removal of Pharmaceuticals and Personal Care Products - Results of the POSEIDON Project

	Session 03: Industrial Issues & Treatment Technology: Membrane Biological Reactors and Water Reuse
	Comparison of Conventional and Thermophilic Aerobic MBRS Treating High Strength Oily Pet Food Wastewater
	Testing Two Different Membrane Bioreactor Configurations on Industrial Waste
	Treatment of High Concentration Beverage Waste Stream Using MBR Technology
	Physical-Chemical Factors for the Successful Recycling of Industrial Laundry Wastewater Using Advanced Membrane Systems
	Aerobic Treatment of Landfill Leachate Using a Submerged Membrane Bioreactor:  Prospects for On-Site Use
	Achieving Zero Discharge at Industrial Facilities
	The PURON Membrane System: New Concepts for the MBR Wastewater Treatment

	Session 04: Municipal Wastewater Tratment Processes: Grit Removal
	An Innovative Grit Removal Process for the City of Council Bluffs WWTP Provides Finer Grit Removal at Low Head Losses
	Grit Handling System Improvements: A Case Study at Decatur, Illinois

	Session 05A: Municipal Wastewater Tratment Processes: Wet Weather Management in Wastewater Tratment Facilities
	A Monte Carlo-Based Risk Assessment Model for Developing a Sustainable Flow Blending Strategy at a Wastewater Treatment Plant
	High Rate Clarificatin Treatment for Wet Weather Flows: A Side-by-Side Comparison
	Demonstration of Ballasted Flocculation for Treatment of Wet Weather Sewer Flows
	Actiflo: A Year's Worth of Operating Experience from the Largest SSO System in the US
	Ballasted Flocculation - Surfactants and Effluent Foaming Potential
	In the Absence of the Blending Policy: A Novel High Rate Biological Treatment Process
	Comprehensive Evaluation Solves Wet Weather Treatment Challenges
	Increasing Treatment Plant Wet Weather Flow Capacity with Coarse Monomedia Filtration: A Case Study at Two New York Wastewater Treatment Plants
	Peak Flow Treatment Alternatives Evaluated for the Eugene-Springfield Water Pollution Control Facility, Oregon

	Session 05B: Municipal Wastewater Treatment Processes: Biological Nutrient Removal
	Batch and Continuous Flow-Regime System Comparison Performing BPR
	Nutrient Removal in an Uncertain Regulatory Environment
	Phosphorus Release in the Secondary Clarifier of a Full-Scale Biological Phosphorus Removal System
	Alternatives for Treating High Nitrogen Liquor from Advanced Anaerobic Digestion at the Blue Plains AWTP
	Carbon Management at the New Reading Wastewater Treatment Plant
	Nitrite Reduction Evaluation for Miami-Dade WASD South District Wastewater Treatment Plant
	Less than 0.2 mgP/L and 3 mgN/L - Meeting These New Limits While Still Using Existing Infrastructure at OWASA's Mason Farm WWTP
	A2O Process Introduced to 7 WWTPs in Regional Sewerage Office, Tokyo

	Session 06: Residuals and Biosolids Management: Thermal Treatment
	Systems Approach to Integrating Biosolids and Energy Management
	Tampa's Program to Maximize Production of Bioenergy and Utilize Heat Recovery
	California's First Design-Build Biosolids Recycling Facility: Results After One Year of Operation
	Vitrification: A Sustainable Biosolids Managment Alternative
	Development in Emissions Technology for Incinerators
	Overview of Wastewater Solids Incineration
	Thermal Drying of Wastewater Solids

	Session 07: Collection Systems Regulatory Issues: EPA Wet Weather Permitting and Enforcement Policies and Procedures
	Review of EPA Blending Policy: Legal and Regulatory Considerations
	Concept for the Integration of Wet Weather Programs
	A National Policy for Sanitary Sewer Overflows: Developing a Flexible, Watershed-Based Approach to Overflow Control
	Recent Regulatory Enforcement Developments on CSO/SSO Consent Decrees
	CSO Discharge Reporting and Tracking
	Trials and Tribulations of Atlanta's Consent Decree Compliance

	Session 08: Stormwater Management: Innovative Approaches to NPDES Stormwater Programs
	Municipal Stormwater Programs:  What's Working?
	Optical Brighteners for Illicit Discharge Surveys
	Developing a Stormwater Post-Construction Ordinance that will Protect Mecklenburg County's Watersheds
	Municipal Stormwater: The New Clean Water Act Battleground
	Adding Small-Scale Microwatersheds to your Stormwater IDDE Toolkit
	Hunting for Wastewater In a D.C. Storm Sewer
	Analysis of Detection Limits from the National Stormwater Quality Database
	Collecting Stormwater from Overland Flow at Gas Well Exploration and Production Sites

	Session 09: Surface Water Quality & Ecology: Permitting - There ae Options
	A Combined Use Attainability Analysis and Technology-Based Approach to Setting Zinc Standards for TMDL Compliance
	Going Outside the Treatment Plant for NPDES Compliance: Non-Point Source Phosphorus Reduction by Stream Restoration
	Developing New Use Sub-Categories for the Chicago Area Waterway System through the Use Attainability Analysis (UAA) Process
	Elimination of Whole Effluent Toxicity NPDES Permit Limits through the Use of an Alternative Testing Species and Reasonable Potential Analysis
	Passage of American Shad (Alosa Sapidissima) through the Discharge Waters of a Water Pollution Control Plant
	So, You Think You're In Compliance? Think Again!
	Implementing Antidegradation Policies for NPDES Permit Programs
	Deriving a General Use Water Quality Standard for Sulfate
	Comprehensive Evaluation of Alternatives for Total Dissolved Solids Compliance in Chatham Township, New Jersey

	Session 10: Utility Management: Baby Boomer Bust - Succession Is a Must
	Making Transition and Change Easier through Interim Contract Management
	LEADing the Way in Workforce Planning
	Knowledge Capture - A Case Study of Frederick County Sanitation Authority
	City of Las Vegas Environmental Division Bets Big on Flexible Worker Concept

	Session 11: Utility Management: Asset Management: The Things that Money Makes You Do
	Survey of Maintenance Management Practices at U.S. Utilities: Results of a Comprehensive Survey of Various Public Utilities in the U.S.
	Should I Keep or Replace It? A Risk Based Approach to Making Asset Rehabilitation and Replacement (R&R) Decisions
	Best Value Procurement: When Lowest Price Isn't Good Enough
	Integrating Capital Planning and Asset Management
	Asset Management Practices are Applied as Part of the OMI Thames Water Stockton Contract in Stockton, CA
	Developing a Total Enterprise Asset Management Plan for Riverside Sewerage

	Session 12: Utility Management: Strategic Planning - Why's How's and Lessons Learned
	Strategic Planning In an Ever Changing World
	Strategic Journey of Columbus Water Works
	Integrating Performance Management, Asset Management and SSMP into CSD 1's Strategic Business Planning Process
	Integrated Master Planning - How It Delivers Affordable and Acceptable Results
	Linking Strategy to Results: Phoenix Water Services Measures Meaningful Performance

	Session 13: Facility Operations Including Lab Practices: Total Nutrient Removal Processes
	Phosphorus- How Low Can You Go?
	Operation of a Step Feed BNR Process for Both Biological Phosphorus Removal and Nitrogen Removal
	The Role and Production of VFA's in a Highly Flexible BNR Plant
	Biological Nutrient Removal Process Enhancement Analysis of The Marshall Street Advanced Pollution Control Facility, Clearwater, Florida
	A Comparison of Nutrient Removal at Three County of Maui Facilities
	Optimization of Nitrification/Denitrification Process Performance and Reliability at the Blue Plains Advanced Wastewater Treatment Plant
	Design of a Biological Nutrient Removal Facility: A Case Study, Upper Mill Creek Water Reclamation Facility - Butler County, Ohio

	Session 14: Water Reclamation & Reuse: Water Reuse and Reclamation
	Benefits of An Integrated Approach to Water Reclamation Facility Design and Operation
	Creating New Sources of Water Supply: Integrated Concepts in Water Reuse
	An Innovative Partnership:  The Tampa Bay Regional Reclaimed Water and Downstream Augmentation Project
	Allocation of Recycled Water Costs
	Winning Minds to Water Reuse: The Road to NEWater
	Current Water Reuse Practices - The WateReuse Foundation's New Online Water Reuse Facility Database
	Development of a Reclaimed Water Program for Olympia, Washington

	Session 15: Public Education/Government Affairs/Environmental Management/Systems/Sustainable Water Resources: Federal Water Policy: What Congress and the Courts are Up To
	Session 16: Public Education/Government Affairs/Envirnomental Management/Systems/Sustainable Water Resources: Halloween on the Chesapeake Bay--Is the Bay Restoration Effort a Trat or a Trick?
	Session 17: Management of Odors and VOCs/Disinfection: Odor and VOC Mitigation and Control Technologies
	Side-by-Side Test of Chemical Scrubber vs. Three Biotrickling Towers
	A Two-Stage Biotrickling Filter System for Odors and Volatile Organic Compounds Removal
	The Orange County Sanitation District Goes for High-Rate Biotowers in a Big Way
	Odor Control bioscrubbers: A 20 Year History of Successful Applications
	Reliable Removal of Mercaptans and and Other Organic Sulfides Using Hypochlorite Wet Scrubber Technology
	Odor Emission Capacity of Liquids: Methodology and Application at Wastewater Systems
	Oxley WWTP Brisbane Australia Phase #1 Odor Control 2004 Advanced Packed Bed Wet Scrubbers Designed at 3 mps (600 fpm) Odors Eliminated with Significant Project Cost Savings
	Biofilters vs. Bioscrubbers - Head to Head Competition

	Session 18: Management of Odors and VOCs/Disinfection: UV - The Role of Bioassays and Piloting
	Bioassay Comparison of Similar Pilot- and Full-Sclae UV disinfection Systems: Validation of the Scale-Up Relationship Recommended by the NWRI UV Disinfection System Guidelines
	A Glowing City:  Richmond Virginia Studies Disinfection of a 5,000 MGD CSO Outfall
	UVDis Requires Validation for Sizing UV Reactors
	Understanding the Performance and Cost Impacts of UV Sleeve Fouling
	A Large-Scale UV Pilot-Plant Study: Tertiary Effluent Disinfection and Effect on NDMA and Cyanide
	Bioassay and Dose Monitoring Performance of a Drinking Water UV Disinfection System for the North Tahoe Public Utility District
	Progress of Wastewater UV Systems:  A Survey of Large Systems
	Chlorination - Is It Time for a Change? New York City Reassesses Its Wastewater Disinfection Practices
	A CT Approach for Wastewater Disinfection

	Session 19: Computer Applications and Instrumentation: Automation, On-Line Instrumentation, and Mobile Applications
	Alarm Management at the SRCSD: Boon or Bane to Operations?
	Analyzing Analyzers:  An Evaluation of On-Line Nutrient Analyzers at the City of Plant City Water Reclamation Facility
	City of East Lansing WWTP Automation of the Belt Filter Press and Basin Flushing
	Automatic Generation of Solids Flux Curves Using On-Line Instrument
	Operate a Wastewater Treatment Plant from the Palm of Your Hand
	Remote Continuous Operator Monitoring of Plant Process Equipment
	Aeration Control Using Continuous Dissolved Oxygen Monitoring In an Activated Sludge Wastewater Treatment Process
	Field Testing of Sensing Devices for Integration into Automatic Scrubber Controls

	Session 20: Small Community & National Treatment Systems: Decentralized Wastewater Management - Local Experience
	Comprehensive Onsite Wastewater Treatment:  What Works and What Dosen't
	Establishing Policy on Ownership and Operation of Cluster Wastewater Systems
	A Local Perspective on the Implementation of Decentralized Wastewater Management Concepts
	Decentralized Wastewater Cluster Management: Operation and Maintenance  Experience and Costs
	Enhancing Decentralized Wastewater Management in Nitrogen-Sensitive Watersheds: Cape Cod's Approach
	An Integrated Oxidation-Reduction Platform for Disinfection, Microcontaminant Destruction and Nutrient Removal
	Wastewater Reuse from Onsite Systems

	Session 21: Innovative Technology Forum/International Issues/Young Professionals: Innovative Technologies and Solutions for Water and Wastewater Tratment and Water Resources Management
	Enhanced BNR with MBR: A Unique Combination
	Dissolved ATP:  A New Process Control Parameter for Biological Wastewater Treatment
	Peristaltic Pumps in the Environmental Marketplace
	Membrane Thickeners in Controlled Aerobic Digestion
	Full Scale Results from Slaughterhouse WastewaterTreatment in a Moving Bed Biofilm Reactor
	A Simple Cyanide Detection Method
	Ultrafiltration of Municipal Wastewater Using a Backflushable, Immersed, Spiral Wound Membrane
	Improving Plant Performance and Energy Efficiency in a Sequencing Batch Reactor and Extended Aeration Facility in Central Oklahoma Using Advanced Respirometric Monitoring

	Session 22: Innovative Technology Forum/International Issues/Young Professionals: Rebuilding the Water/Wastewater Infrastructure in Iraq
	Rebuild Iraq Water Program: Challenging Constructon in a Complex Environment
	Rebuilding Iraq's Wastewater Infrastructure
	The Water Challenge in Southern Iraq
	Setting the Standard at Umm Qasr
	Restoring Iraq's National Water Resources Management Capability:  Flow Data, Data Collection  Systems, and Decision Support Modeling

	Session 23: Innovative Technology Forum/International Issues/Young Professioals: Solutions from the Next Generation of Water Quality Professionals
	Cavitation and Backwash: The Way It Is or Fixable Problem?
	Wireless, On-line Approach to Wastewater Treatment Plant Operations and Maintenance Manuals
	3 Cents on the $1.00: Maximizing Wastewater Grants While Eliminating Effluent Violations
	Enhanced Metals Removal Using an MBR: Modeling and Bench-Scale Testing
	Measuring Activated Sludge Settling Characteristics to Optimize Final Clarifier Design
	Pilot Testing of a Two-Sludge ENR Systems, Success Despite Murphy
	Building a Sustainable Water Supply with a Hospital in Nigeria
	Achieving Advanced Wastewataer Treatment Standards with IFAS
	Selecting a Thermal Dryer:  Achieving Class A Biosolids

	Session 24: Leading Edge Research: BNR: Phosphorus Removal
	Using Alternative Parameters to Predict Success for Phosphorus Removal in WWTPs
	Investigation of PAOs and GAOs and their Effects on EBPR Performance at Full-Scale Wastewater Treatment Plants In U.S.
	The Role of Rhodocyclus-Like Organisms in Biological Phosphorus Removal: Factors Influencing Population Structure and Activity
	Model-Aided Methodology for Systematic Exploration of the Optimal Operational Domain of Nutrient Removing SBR Systems
	Comprehensive Assessment of Performance Capabilities of Biological Nutrient Removal Plants Operating in the Chesapeake Bay Region

	Session 25: Leading Edge Research: BNR: Nitrogen Removal
	Optimization of Strategies for Separate Centrate Treatment via Partial Nitrification and Denitrification in New York City  Water Pollution Control Plants
	Autotrophic Sulfur Oxidizing Denitrification for Total Nitrogen Removal in On Site Wastewater Treatment Systems
	A New Approach for the Measurement of Decay, Active Fraction of Biomass and Extracellular Polymeric Substances in Hydrogen-Driven Denitrification
	Evaluation of Moving Bed Biofilm Reactor Technology For Enhancing Nitrogen Removal in a Stabilization Pond Treatment Plant
	Alkalinity and ORP Changes at Nitrification and Denitrification in a Sequencing Batch Reactor (SBR)

	Session 26: Leading Edge Research: MBR: Fouling
	Effects of Short Solids Retention Time on Performance and Membrane Fouling of Submerged Anoxic/Oxic Membrane Bioreactors
	The Effect of High Mixed Liquor Suspended Solids Concentration, Mixed Liquor Properties, and Coarse Bubble Aeration Flow Rate on  Membrane Permeability
	Examining the Initiation of Biofouling in Membrane Bioreactors Treating Paper Wastewater

	Session 27: Leading Edge Research: MBR: Next Generation Technologies
	Application of Anaerobic Membrane Bioreactor to Treat Low Strength Wastewater Using Non-Woven Filter and Polytetrafluoroethylene (PTFE) Composite Membrane
	Anaerobic Membrane Bioreactor (AnMBR) Treating Swine Manure: Microbial Community Structure and Overall Process Performance
	Hydrogenotrophic Wastewater Denitrification Using Hollow Fiber Membrane Bioreactors
	Application of Membrane Aerated Membrane Coupled Bioreactor (M2BR) for the Simultaneous COD and Ammonia Removal in the Spaceship Wastewater Treatment
	Properties Affecting the Thickening and Dewatering of Submerged Membrane Bioreactor Sludge

	Session 28: Industrial Issues & Treatmen Technology: Innovations in Industrial Biotreatment
	Biological Treatment of Industrial Wastewaters and Other Contaminated Aqueous Streams: Selection of Bioreactor Alternatives
	Industrial Wastewater Treatment with the Static Granular Bed Reactor versus the UASB
	The Value of Fine Bubble Diffuser Testing Under Actual Operating Conditions in a Highly Industrial Wastewater
	Sequencing Batch Reactor for Treatment of High Saline Wastewater
	Performance of UASB Reactor Treating High Oil & Grease Pet Food Wastewater Under Critical Loading Conditions
	Thermophilic Aerobic Treatment of Pharmaceutical and Petrochemical Wastewaters
	A Method for Testing Nitrification Inhibition Characteristic (NIC) in Wastewater
	Enrichment of Anaerobic Ammonium Oxidizing (ANAMMOX) Bacteria from  Activated Sludge Using Continuous Cultivation System

	Session 29: Industrial Issues & Treatment Technology: Novel Physical Chemical Processes
	Micellar-Enhanced Ultrafiltration (MEUF) for Removing Metals and Organic Contaminants Using Mixed Surfactants
	Ozonation for the Treatment of Refractory COD and Color in Textile Industry Wastewater
	Electrolytic Treatment of Textile Wastewater: Effluent Toxicity Assessment and Implications
	Enhanced Reduction of Perchlorate by Elemental Iron at Elevated Temperatures
	Evaluation of Innovative Treatment Technologies for Free and Complexed Cyanide Removal from a Characteristically Hazardous Wastewater
	Physical/Chemical Treatment for Refinery Wastewater
	New Developments in Mixing, Flocculation and Flotation for Industrial Wastewater Pretreatment and Municipal Wastewater Treatment

	Session 30: Municipal Wastewater Tratment Processes: Aeration Systems - Advances and Optimization
	Alpha Factor Testing at a Step Feed BNR Plant
	Rotor Retrofit Optimizes Aeration System
	Evaluation of Power Savings through Aeration Control at Auckland's Mangere Wastewater Treatment Plant
	Taking Aeration to a New OTE Level
	Economic Implications of Fine Pore Diffuser Aging
	The Importance of Quantifying Gas Phase Composition in Determining Aeration System Requirements
	Aeration Diffuser Membrane Testing at the Sonoma Valley Treatment Plant

	Session 31: Municipal Wastewater Treatment Processes: Primary and Secondary Clarifiers
	Final Clarifier Failure Mechanism Not Predicted by Standard Stress Testing Protocols
	A Public Domain Settling Tank Model
	Solids Limiting Flux Analysis: A Study Case Comparing 1D and 2D Models
	Best Performance from your Secondary Clarifiers: Fairfield Suisun Sewer District Experience
	High Rate Chemically Enhanced Primary Treatment as a Tool for Wet Weather Plant Optimization and Re-Rating
	Oxidative Regeneration of Iron for Treatment Plant Purposes
	Lamellas to Increase the Mixed Liquer Suspended Solid (MLSS) for Biological Wastewater Purifications

	Session 32: Municipal Wastewater Tratment Processes: New Wastewater Treatment Process Optimization Stories
	Achieving Effluent Phosphorus Limits While Treating an Intermittently Phosphorus Deficient Wastewater
	Aeration Basin/Secondary Clarifier Solids Distribution: A Key to Successful Activated Sludge Design and Operation
	Effect of Anaerobic Selector Hydraulic Retention Time on Biological Foam Control
	Optimizing Mixed Liquor Settleability at the Jones Island WWTP

	Session 33: Municipal Wastewater Treatment Processes: Design Optimization
	Anaerobic Municipal Wastewater Treatment with the Static Granular Bed Reactor
	Hydraulic Characteristics of Activated Sludge Aeration Tanks
	Innovative Use of Physical Modelling to Optimise the Design and Operation of a Large Activated Sludge Plant
	Pollution Control Facility Improvements City of Jefferson, Missouri

	Session 34: Residuals & Biosolids Management: Anaerobic Digestion
	Improving Anaerobic Digester Efficiency by Homogenization of Waste Activated Sludge
	Enhancement of Waste Activated Sludge Digestion by Microwave Pretreatment
	Large Scale Reality of Sewage Sludge Pasteurisation and Thermal Hydrolysis
	Testing of Two Ultrasonic Sludge Treatment Systems for Conditioning of Thickened  Waste Activated Sludge
	A new Technology for Dewatering and Upgrading of Biosolids
	Evaluation of Ultrasound Pre-Conditioning of WAS to Reduce Foaming Potential in Mesophilic Digesters
	City of Carmel, Indiana  BioPasteur Process
	Development of Modified Neutralizer Process for Disinfection and Stabilization of Municipal Sludge

	Session 35: Collection Systems: Collection Systems 101
	Selecting the Right Model to Analyze Collection System Flows and Hydraulics
	Protecting Philadelphia's 3000-Mile Sewer Investment
	Can Dry Weather Infiltration and Inflow be Cost Effectively Removed from a Combined Sewer System?
	Riders on the Storm
	An Owner's Troubleshooting Guide to CIP Lining
	Easements for Utilities on Private Properties
	Data Management Strategies to Save Money on CMOM
	Hydraulic Condition Assessment: Using Classic SSES Techniques to Prioritize I/I Reductiion Efforts

	Session 36: Collection Systems: CMOM - The Right Way to do It
	Innovative Use of Technology for Implementing a CMOM Program in the City of Novi, Michigan
	Catching Every Drop: Reaching Beyond Traditional SSO Response
	Bending the Rules:  A New Approach to Conventional Sewer Design
	Asset Management and PACP: A Cost-Effective Solution
	Infrastructure Management Equals Reduced Blockages
	Tabula:  A Fast and Easy Tool for Developing Conveyance System Cost Estimates!

	Session 37: Stormwater Management: Innovative Solutions to Managing Urban Stormwater
	Development of a Capital Improvement Project Prioritization Tool for Creating Defensible Watershed Improvement Plans in Gwinnett County, GA
	Rain to Recreation: Stormwater as a Community Asset and Citizens Are Willing to Pay
	Small-Scale Pilot Testing of Stormwater Treatment Systems to Meet Numerical Effluent Limits in the Lake Tahoe Basin
	Creative Solutions for Urban Watersheds:  Watershed Management Planning in Densely Populated Fairfax County, VA
	Biological Treatment of De-icing Agents and Stormwater for Runway 1L-19R and Associated Taxiways,  Washington Dulles International Airport
	Impervious Surfaces in Urban Watersheds

	Session 38: Surface Water Quality & Ecology: EDCs in Wastewater: Implications for the Water Quality Industry
	Fate of EDCs in Wastewater Treatment and EU Perspective on EDC Regulation
	Endocine Disruptors and Pharmaceuticals: Implications for the Water Industry
	Regulatory Perspective on Endocrine Disruptors in the United States
	Endocrine Disrupting Activity Changes in Water Reclamation Systems

	Session 39: Surface Water Quality & Ecology: Watersheds and TMDLs: Restoring the Nations Impaired Waters
	Geomorphic Restoration of Unstable Reach of Adobe Creek for Bankfull to Flood Frequencies Based on Matching Velocities and Total Work on Stream Bed and Bank to Stable Reference Reaches
	Watershed Management Using Water Quality Modeling Tools
	Building Local Ownership into Watershed Planning in the Tarheel State
	The Trials and Tribulations of Developing TMDLs for Dioxin and PCBs Dominated by Undefined, Non-point Sources in the Ohio River
	Clean Beaches: Solving Los Angeles' Urban Runoff TMDL Requirements through Small-Scale, Decentralized Solutions
	TMDL: Too Many Darn Lawsuits?  The Next Wave of TMDL Litigation: Development and Applicaton of TMDLs
	Legal/Regulatory Concerns with TMDL Development: What Every Discharger Should Know
	Options for Sediment TIEs - The State of the Science

	Session 40: Utility Management: Public/Private Partnerships: Strategies for Success from Initiation throught Implementation
	Contract Operations: When It's right, It's Right
	Alternative Procurement for a Long-Term Operating Contract Using a Design -Operate Approach In Sioux City, Iowa
	Factors to Ensure the Success of Public-Private Partnerships

	Session 41: Utility Management: Making Sure Your Income Exceeds Your Outgo: Money is What Keeps Your System Going
	Revenue Protection: The Sewer Flow Stabilization Factor
	Creating New Sewer Service Charges to Rehabilitate an Aging Sewer System
	Impact Fee Development Considerations for Reclaimed Water Projects
	ProjectSelect Alternative Analysis Model
	Where's the Money? Alternatives for Funding Water Quality Challenges

	Session 42: Facility Operations Including Lab Practices: Process Optimization and Control
	Polymer Control in a Co-Thickening DAFT Using an On-line Suspended Solids Probe
	An Early Warning System for Plant Protection, Process Control and Revenues
	Monitoring the Role of Acetoclasts in Anaerobic digestion: Activity and Capacity
	Side by Side Comparison Demonstrated a 36% Increase of Nitrogen Removal and 19% Reduction of Aeration Requirements Using a Feed Forward Online Optimization System
	Imcreasing Capacity without Expanding the Plant: Operations Testing to Re-Rate Two Treatment Plants
	FOG - "Figuring Out Good" Solutions to O&M Problems - A Case Study at Miami-Dade's South District Wastewater Treatment Plant
	Process Optimization and Automation Improves Relability and Cost Efficiency of Oxnard WWTP
	Rectangular Clarifiers: The Forgotten Stepchild

	Session 43: Water Reclamation and Reuse: Desalination and Brine Disposal
	Membrane Residuals Will Impact  Wastewater Treatment Faciliteis and Effluent Quality
	Integrity and Performance Evaluation of New Generation Desalting Membranes during Municipal Wastewater Reclamation
	Is Ultrafiltration Better than Microfiltration as Pretreatment for Reverse Osmosis? - Pilot Scale Results
	A Review of Current and Future Brine Disposal Options and Membrane Recovery Optimization Technologies for Inland Reverse Osmosis Plants
	Working Group Efforts to Establish Concentrate Management Guidelines for Desalination and Water Reuse
	Brine/Concentrate Management Strategies for Southern California

	Session 44: Public Education/Government Affairs/Environmental Management/Systems/Sustainable Water Resources: Environmental Management Systems for the Modern Utility
	State Agency Encourages EMS Adoption through Partnerships
	Environmental Compliance Awareness Program
	Environmental Management Systems As a Cost-Effective Alternative to Privatization
	Selling Your Environmental Management System (EMS)
	Biosolids Environmental Management System: Friend or Foe?
	Recalibrating Your Pretreatment Program:  Lessons Learned in a Process of Continuous Improvement
	Having Your Biosolids Management Program Audited: Is it Worth it?

	Session 45: Small Community & Natural Treatment Systems: Small Community System Upgrades and Management
	City of Petersburg, WV Wastewater Plant:  A Unique Low O&M Cost Facility for Nutrient Reduction
	Barley Straw to Improve Performance of Small Wastewater Treatment Lagoon System
	Tennessee Valley Marina and Campground Wastewater Characterization Screening Study
	An Effective, Simple Starting Point for Asset Management Programs
	Oxygen Air Enrichment through Dense Membrane: Application to a Biofilm Reactor
	Doing More With Less - Unlocking Capacity
	Empowering the Overlooked: Providing Decision-Making Skills and Tools for Small Potable Water Systems in Puerto Rico
	Enhanced Treatment in Lagoons Using Advanced Technology Lagoon Aeration System - Internal Separator (ATLAS-IS)

	Session 46: Innovative Technology Forum/International Issues/Young Professionals: Climate Change and Renewable Energy in Wastewater
	"The Day After Tomorrow": What Does Climate Change Really Mean for Global Sewerage Infrastructure?
	Including External Costs in On-Site Energy Recovery Decisions
	Assessing Cost-Effective Energy Recovery from Anaerobically Digested Wastewater Solids Using a Life-Cycle Costing Tool

	Session 47: Leading Edge Research: BNR: Molecular Methods
	An Immunoassay for Quantifying Nitrification Activity in A Submerged Attached Growth Biofilter
	Kinetic and Molecular Characterization of a Laboratory-Scale, Two-Sludge Nitrifying Side-Stream Reactor System
	Evidence of Dechloromonas sp. Participating in Enhanced Biological Phosphorus Removal (EBPR) in a Bench-Scale Aerated-Anoxic Reactor
	Autohydrogenotrophic Denitrifying Microbial Community in a Glass Bead Biofilm Reactor
	A Step Closer to Reality: New Developments in Prediciting Distributed PAO Studies for Enhanced Biological Phosphorus Removal

	Session 48: Leading Edge Research: BNR: Attached Growth
	Unified Computational Model for Activated Sludge, IFAS and MBBR Systems
	Biological Nutrients Removal in Circulating Fludized Bed Bioreactor (CFBBR)
	Biofilm Kinetics and the Performance of a Single Submerged Attached Growth Bioreactor for Simultaneous Removal of Organics and Nitrogen
	Reviving an Old Workhorse:  Integration of Rock Media Trickling Filters for External Nitrification in BNR Activated Sludge

	Session 49: Industrial Issues & Treatment Technology: Treatment Challenges: Perchlorate, Explosives and Leachates
	Microbial Reduction of Perchlorate with Zero-Valent Iron
	Treating the Source of Perchlorate-Containing Groundwater Impacting Lake Mead Using a High Performance Bioreactor System
	Anaerobic Treatment of Army Ammunition Production Wastewater Containing Perchlorate and RDX
	Reconfiguration of an Industrial Wastewater Treatment System for PCB, Phenol, Zinc, and Suspended Solids Removal and Installation of a Biological Leachate Treatment System at a Former Viscose Rayon Pr
	Leachate Treatment Using the Static Granular Bed Reactor
	Monitoring Points:  Evaluating the Effectiveness of a Landfill Gas Migration Control System within a Confined Sand Unit
	Permanganate Remediation of RDX Contaminated Groundwater: Laboratory Investigations

	Session 50: Industrial Issues & Treatment Technology: Agricultural and Food Industry Waste Treatment and Nutrient Recovery
	Innovations for Economic Pretreatment of Food Processing Wastes
	Attached Growth Fungal System for Food Processing Wastewater Treatment and High Value Protein Recovery
	Pork Packing Plant Meets New Total Nitrogen ELG Limit
	Development of an Environmentally Superior Treatment System for Replacing Anaerobic Swine Waste Lagoons
	Cost Effective Alternatives for Disposal of Distillery Spentwash with a View to Achieve Zero Discharge
	Agricultural Nutrient Removal Using Chemical Flocculation and Ion Exchange Technologies
	Performance of a Pilot-Scale Anoxic/Oxic System Treating High Strength Tomato-Processing Wastewaters
	Using Enhanced Biological Phosphorus Removal (EBPR) to Minimize Nutrient Delivery from Dairy Farms to Receiving Waters

	Session 51: Municipal Wastewater Tratment Processes: Membrane Bioreactors for Wastewater Treatment
	Organic and Inorganic Membrane Fouling in the "Non-Conventional Low MLSS MBR Technology"
	Evaluation of Membrane Bioreactor Technology and Desalting Membranes for Wastewater Reuse
	Parallel Operation of Large Membrane Bioreactors at Traverse City
	MBR Plants: Larger and More Complicated
	Cost Comparison for Application of MBR and CAS/MF Facilities
	Enhanced Metals Removal Using an MBR
	Comparison of MBR Facility Design Processes
	Chemoautotrophic Nitrification and Denitrification by Air- and Hydrogen-Based Hollow-Fiber Membrane Biofilm Reactor

	Session 52: Municipal Wastewater Treatment Processes: Modeling to Optimize Wastewater Tratment Processes and Design
	Use of Biowin as a Tool for Wastewater Treatment Plant Capacity Evaluation
	Solving the Mystery of High Purity Oxygen Plants: Effect of Pressure on Flow Distribution
	Simulation Applications Made Possible by pH Modeling
	Examining the Bioavailability of Chemically Removed Phosphorus at the Blue Plains Advanced Wastewater Treatment Plant
	Development and Implementation of a Whole Plant Simulator of the F. Wayne Hill Water Resources Center for Process Optimization
	The Importance of Modeling Metal Uptake and Release In the EBPR Processes

	Session 53: Municipal Wastewater Treatment Processes: Current and Practical Fine Screen Design: North American and European Approaches
	Size Matters: An Overview of Screening Processes
	Screen Design: Practice in Europe
	Critical Factors in Designing Fine Screens
	Fine Screen Retrofit Challenges
	Mechanical Pretreatment Stages of Municipal MBR Applications in Germany: Current Status and Treatment Efficiency
	Wet Weather Impacts on Influent Fine Screening System Design and Operation

	Session 54: Municipal Wastewater Treatment Processes: New Clarifier Design MOP Part I
	Introduction and Overview: Water Environment Federation Clarifier Design, 2nd Ed. Manual of Practice No. FD-8
	Primary Clarifier Design Concepts and Considerations
	Clarification Concepts for Treating Peak Wet Weather Wastewater Flows
	Secondary Clarifier Design Concepts and Considerations
	Tertiary Clarifier Design Concepts and Considerations
	Mathematical Modeling of Secondary Settling Tanks

	Session 55: Residuals & Biosolids Management: Anaerobic Digestion
	Steady State Model to Predict Volatile Solids Reduction in Anaerobic Digestion
	Performance and Stability of Two-Stage Anaerobic Digestion
	A Comparative Study of Temperature-Phased Digestion to Single Stage Thermophilic and Mesophilic Digestion
	The State of the Practice of Class-A Anaerobic Digestion: Update for 2005
	Extended Acid-Digestion and Fecal Coliforms Inactivation
	Influence of Staged Operation of Mesophilic Anaerobic Digestion on Microbial Reduction
	Process Design for Class A Egg-Shaped Digesters Facility at DCWASA's Blue Plains AWTP
	Don't Waste the Heat - Using Advanced Digestion (TPAD) with Heat Recovery to Produce Class A Biosolids at the Nine Springs WWTP

	Session 56: Collection Systems: Rehabilitation
	Pipe Rating: A New Approach to Collection System Rehabilitation
	I Thought Pipe Bursting was a Trenchless Technology?
	Laterals and Manholes:  The Importance of Getting a Good Seal
	Emergency in the Onion Creek Tunnel
	Revitalizing a 90 Year Old Sewer Line with Segmented Sliplining
	Installation of Sekisui System into a Rectangular Channel
	The Use of Trenchless and Semi-Trenchless Technologies on the Nemasket Interceptor Sewer Improvement Project in Middleborough, Massachusetts
	Trenchless Rehabilitation in the Tidal Zone-Rehabilitation of Sewer Systems in Coastal Communities

	Session 57: Collection Systems: Design and Construction: Lessons Learned
	Application of Geophysical Surveys for Sewer Design
	The Formation of Fluid Migration Pathways through Utility Construction
	How to Keep Murphy Out of Your Interceptor Sewer  Project
	The Stubborn (and Unfinished) Restoration of a Rock Tunnel Interceptor
	Design Considerations of Gravity Sewer Creek Crossing: Case Study of Sewer Crossings in McKinney, Texas
	Siphon Design Using HDPE and Directional Drilling
	MMSD Welcomes Northwest Side Relief Tunnel Addition to the Milwaukee's Collection System

	Session 58: Stormwater Management: CSO Long Term Planning
	Using Water Quality Modeling to Site Outfall in Gloucester, Massachusetts
	Working Towards Permitting CSOs in Cincinnati
	The Thames Tideway Strategic Study
	Got Data?  A Massive Effort to Collect and Manage Data will Give Modelers and Municipalities the Upper Hand when Dealing with Regulators

	Session 59: Stormwater Management: WERF Research: Post Project Monitoring of BMPs/SUDS to Determine Performance and Whole Life Costs
	Post-Project Monitoring of BMPs/SUDS to Determine Performance and Whole Life Costs
	BMP Performance Comparisons: Examples from the International Stormwater BMP Database
	Structural BMP/SUDS Maintenance: Activities and Associated Costs

	Session 60: Stormwater Management: Cutting Edge Stormwater Research
	Use of Yard Waste Compost: Erosion Reduction for Stormwater Quality Protection
	Stormwater Sediment Transport in Grass Swales During Small Rains
	Pollutant Associations with Particulates in Stormwater
	WERF: Strategies for Managing Stormwater: Infiltration vs. Surface Water Discharge
	Removal of Polycyclic Aromatic Hydrocarbons from Runoff Using Natural Sorbents
	Distribution of Pathogenic Indicator Bacteria in Structural BMP

	Session 61: Surface Water Quality & Ecology: Endocrine Disruptors: Passing the Asprin
	Are we Ready to begin Permitting EDCs?
	Potential Regulation of Endocrine Disruptors and Emerging Contaminants in Wastewater–.A Possibility?
	Characterizing Passage of Personal Care Products through Wastewater Treatment Processes
	A Multi-Disciplinary Approach to the Removal of Emerging Contaminants in  Municipal Wastewater Treatment Plants in New York State, 2003-2004
	Fate of Estrogens in a Nitrifying Sequencing Batch Reactor Receiving a High Organic Strength, Nitrogen-Rich Industrial Wastewater
	Mechanisms for Removal of 17a-Ethinylestradiol in Bioreactors
	Quantifying Antibiotic Resistance in the Sediments of a Mixed-Landscape River
	Sonolytic Destruction of Estrogen Hormones in Water Using Ultrasound Irradiation
	Analysis of Low Levels of Free and Conjugated Synthetic and Natural Estrogen Hormones in Water and Wastewater

	Session 62: Surface Water Quality & Ecology: IWA Session: Public/Private Partnerships to Achieve Watershed Pollution Abatement Needs
	Global Needs and Trends in Public/Private Partnerships
	National and International Collaborative Partnerships for Water Resources
	Addressing Pollution Abatement Needs in the Ohio Valley through Public/Private Cooperative Programs
	Promoting Water Quality Trading through Point Source Permitting: U.S. EPA's Effort to Develop Water Quality Trading Guidance for the National Pollutantant Discharge Elimination System Permit Program
	Watershed Approach to Facility Planning: Integrating a 201 Plan with a 208 Plan

	Session 63: Utility Management: Strategic Planning - Creating Positive Impacts on the Community
	Seattle Public Utilities - Meeting Broader Community Goals Through Strategic Business Plans and Asset Management
	Hunter Water's Strategic Plan - Making it Real for Customers
	Integrated Water Supply Planning in East Central Florida: A Model for Community Strategic Planning
	Hanover County Water and Wastewater Facilities Master Plan
	Creating a Business Planning and Performance Management System: The Basics
	Communications Checkup: Assessing a Utility's Communications Program Through Benchmarking and Analysis

	Session 64: Utility Management: Real World Benefits from Asset Management Implementations
	Asset Management on a Shoe String Budget
	Implementation of an Enterprise Wide Comprehensive Asset Management Program
	Implementation of Advanced Asset Management Principles and Benefits Achieved at Sacramento Regional County Sanitation District
	Application of Asset Management Practices in the United Arab Emirates
	Integrating Software Solutions to Accomplish Asset Management Goals: Goleta Water District Case Study

	Session 65: Facility Operations Including Lab Practices: Laboratory and Analytical Issues
	Sampling, Data Analysis and Quantum Mechanics: or How to Deal with Variability without Having a Ph.D in Statistics
	Cyanide Generation during Preservation of chlorinated Wastewater Effluent Samples for Total Cyanide Analysis
	Resolving Copper, THM, & Toxicity Non-Compliance Issues at City of Clearwater APCFs
	Fundamental Flaws in EPA's WET Validation Approach Revealed: WET Test Variability is Far Worse than Chemical Methods
	Analyses of Fat, Oil and Grease in Wastewater or Receiving Water Using Fourier Transform Infra-Red Spectroscopy (FTIR)
	Rapid On-Site Analysis of Fats, Oil and Grease
	Why You Don't Need Detection Limit Studies
	Field Screening Techniques for Water and Wastewater Security Issues

	Session 66: Water Reclamation & Reuse: Technology Evaluation and Irrigation/Groundwater Protection
	Selecting the Right Technology for Reuse Treatment Facilities
	Technical Comparison of Nine Treatment Alternatives to Achieve 0.1 mg/L Effluent Phosphorus
	Conversion of Nitrate to Nitrite as a Rate Limiting Step for Anaerobic Ammonia Oxidation in Soil Systems
	Water Reuse and Groundwater Protection in Central Oahu
	Determining the Compatibility of Recycled Water for Golf Course Irrigation
	Texas Potable Water Supply:  Wetland Water Reuse Project
	What's That Recycled Water Going to Do to My Grass?
	Reduction of Trace Pollutants in Reclaimed Wastewater through Soil Aquifer Treatment

	Session 67: Public Education/Government Affafirs/Environmental Management Systems/Sustainable Water Resources: Regulatory Update 2005
	Session 68: Public Education/Government Affairs/Environmental Management/Systems/Sustainable Water Resources: Sustainable Water Resources Management I
	Formulating Key Indicators for Sustainable Water Resources Development Part II: Scale Issue and Geographic Patterns
	The Manatee Agricultural Reuse System (MARS): Evaluating a Sustainable Community Water System in Manatee County, Florida
	Practices to Promote Sustainable Water Sources
	Sustainability Indicators for the City of Los Angeles Department of Public Works Integrated Resources Plan
	Groundwater Management Program for Yuba County Water Agency: A Conjunctive Use Pilot Project

	Session 69: Computer Applications and Instrumentation: Asset Management and Geographical Information Systems
	An Asset Management Planning Tool for Scheduling Repair and Replacement Projects
	Comparing U.S. and International Models for Implementation of Asset Management Programs
	Turning Dirt and Moving Data: A 21st Century Approach to Wastewater Infrastructure Construction Collaboration
	From Paper Maps to PC: The City of Greensboro's Experience in Conversion to Digital for Water and Sewer Infrastructure Systems
	GIS Data Conversion Process for Water and Sewer Infrastructure with Applications for Linking Legacy Data
	Advanced Information Tracking:  A Merge Between GIS, The Internet, and EPASWMM
	Effective Use of GIS in Decentralized Wastewater Treatment Evaluation and Management
	The Next Generation is Here - O&M Manuals for the 21st Century

	Session 70: Small Community & Natural Treatment Systems: Decentralized Wastewater Management - Models and Strategies
	US EPA Program Strategy for Decentralized Wastewater Systems
	Identifying Successful Management Models in Decentralized Wastewater
	Management of Decentralized Systems: The Many Faces of Public-Private Partnerships for Growing Communities
	Local Onsite Wastewater Management: What Happens When You Get Ahead of the Power Curve
	Lessons Learned from Nation's First Model 5 EPA Management Program for Onsite Wastewater Systems
	Decentralized Wastewater Management: The Pennsylvania Model
	Holistic Approach for Coastal Watershed Nitrogen Management

	Session 71: Leading Edge Research: Activated Sludge: Molecular Methods
	Impact of Biopolymer Formation on Oxygen Uptake Reactions in Activated Sludge Processes
	What do Filaments Like to Eat?  Using DGGE and FISH to Test the Effect of Carbon Source and Seed Sludge on Filamentous Growth in Activated Sludge
	Metabolic Fingerprinting: A New Approach to Identify Changes in Activated Sludge Physiology upon Exposure to Toxic Compounds

	Session 72: Leading Edge Research: Activated Sludge: Emerging Processes
	Batch Test Method for Measuring Methanol Utilizer Maximum Specific Growth Rate
	Enhanced Biological Phosphorus Removal in a CannibalŽ- Type Activated Sludge Process
	Optimization of a Full-Scale Industrial Wastewater Treatment System at a Former Viscose Rayon Plant - Results from Biological Treatability Testing
	Phosphorus Accumulating Organisms Utilization of Volatile Fatty Acids Produced by Fermentation of Anaerobic Mixed Liquor
	A 3-Dimensional Aeration Tank Model for Activated Sludge Simulation, Using Off-Line Computational Fluid Dynamics (CFD) Data

	Session 73: Leading Edge Research: Frontiers of Drinking Water Technology: A Look at the Research Conducted by DC WASA's Vigilant Water Quality Program
	National Impacts from DC's Lead Experience
	Developing a  Water Monitoring Program for Security Purposes in Washington, DC
	Classification of Distribution Flushing Zones Using Hydrant Water Qualtiy Analysis

	Session 74: Industrial Issues & Treatment Technology: Industrial Residuals Management, Minimization and Reuse
	Innovative Strategies Using Proven Thermophillic Aerobic technology for Economically Minimizing Sludge Production for Industrial Waste Treatment Systems
	Management of By-Product Solids Generated in the Pulp and Paper Industry
	Use of Spent Steel Casting Foundry Sand in Manufactured Topsoil
	Electro-Kinetic Dewatering of Oily and Proteinaceous Sludges
	The Use of Liquid-Liquid Extraction for Heavy Metals Recovery and Reuse from Plating Wastewaters
	Co-Digestion of Food Industrial Residuals and Waste Activated Sludge: A Pilot Study

	Session 75: Municipal Wastewater Treatment Processes: Advanced (Tertiary) Treatment for Low Effluent Concentrations
	Achieving Low Effluent Phosphorus Concentrations - How Low Can We Go?
	The Reality of Attaining Plant Effluent Phosphorus Limits of Less Than 0.07 mg P/L
	Direct Filtration: Low Cost Alternative to Tertiary Clarification Expansion
	Performance and Phosphorus Removal in Muskegon's Wastewater Land Treatment System
	Evaluation and Design of a Cloth Disk Filter to Meet Title 22 Reuse Criteria
	Wastewater Processing and Compliance Relative to Ultra-Low Level Mercury Permitting
	Investigation of the Effects of the Filtration Parameters on the Removal Performance of the Compressible Medium Filter
	Carbon Filtration Cost Effectively Removes PCB from Municipal Wastewater

	Session 76: Municipal Wastewater Treatment Processes: Integrated Fixed Film Activiated Sludge (IFAS) and Moving Bed Bioreactor (MBBR) Processes
	Operating Thresholds for Single Stage Nitrification in Municipal IFAS and MBBR Systems as Measured in Terms of Minimum Hydraulic Retention Times and Mixed Liquor MCRT
	Is Your Moving Bed Biofilm Reactor (MBBR) Running on All Cylinders?
	Modeling as a Tool for Investigating IFAS Processes
	IFAS Options - Which One Is Right for Your Project?

	Session 77: Municipal Wastewater Treatment Processes: Denitrification Filters
	Advanced Nitrogen Removal: Experiences and Operation Results 80 MGD Post-Denitrification Filters, Viikinmaki WWTP, City of Helsinki
	Demonstration Testing of Denitrification Effluent Filters to Achieve Limit of Technology for Total Nitrogen and Phosphorus
	Evaluation and Design of Deep-Bed Denitrification Filters: Empirical Design Parameters vs. Process Modeling
	How Low Can You Go? Prove It!  Ensuring High Nitrogen Removal Performance of Upflow Denitrification Filters

	Session 78: Municipal Wastewater Treatment Processes: New Clarifier Design MOP Part II
	Clarifier Field Testing
	Circular Clarifiers
	Rectangular Clarifiers
	Clarifier Performance Monitoring and Control
	Non-US Approaches
	Interaction of Clarifiers with Other Facilities
	State-of-the-Art Clarifier Modeling Technology Part II

	Session 79: Residuals & Biosolids Management: Biogas Utilization/Co-Digestion
	Recovery Energy from Biogas: Novel Technology and Renewable Energy Programs in the UK Water Industry
	Lessons Learned from The World's Largest Digester Gas Fuel Cell
	WERF: Comparison of Full-Scale Biogas Energy Recovery Alternatives
	"Don't Waste Your Food" - Innovative Food Waste Receiving Facility
	Biosolids and Sustainable Agriculture:  The Cover Area Regional Digester Manure and Biosolids Processing Facility
	Co-Digestion: Potential Increase of Renewable Energy Production from Waste for California
	Cost Effective Energy Recovery from Anaerobically Digested Wastewater Solids
	A Technology Review for Co-Digestion of Food Waste with Biosolids and/or Manure and a Bench-Schale Digestability Study for Co-Digestion

	Session 80: Residuals & Biosolids Management: Thickening and Dewatering
	Odor Reduction Using Alternative Polymers and Dewatering Equipment
	Investigating the Role of Process Conditions in Wastewater Sludge Odor Generation
	DAF Thickeners Enhancing Plant Performance and Flexibility
	Evaluation of Belt Filter Presses, Centrifuges, and Screw Presses for Dewatering Digested Waste Activated Sludge at St. Petersburg's Water Reclamation Facilities
	Comprehensive Assessments of Screw Presses For Municipal Biosolids Dewatering
	Innovative Biosolids Dewatering System Proved a Successful Part of the Upgrade to the Old Town, Maine Water Pollution Control Facility
	It Pays to Dewater Sludge

	Session 81: Collection Systems: FOG and Mysteries of Large Pipe Maintenance at Foggy Bottom
	"Grit Happens" - How Cleaning A Tunnel Redesigned A Pump Station
	Large Diameter Sewer and Siphon Cleaning by a Hydraulic Method
	Robotic Inspection and Rehabilitation
	QFlow: Collection System Analysis Using a Depth of Flow
	Innovative Approach to Fats, Oils, and Grease (FOG) Management
	Connecticut's Approach to Minimizing Sanitary Sewer Overflows through the Use of Centralized FOG Receiving Facilities
	Fats, Oils, Grease (FOG) Control Study Report: FOG Control Building Blocks

	Session 82: Collection Systems: Something for Everyone
	Two Stage Pumping System Solves Wastewater Dilemma
	Sludge and Scum-Sucking Submersible Sewage Pump Station (A Unique Approach to the Self-Cleaning Wet Well Design)
	SCADA Planning Provides Indianapolis with Comprehensive Management Tool
	Integrated Collection Systems Model Saves Millions
	Columbus Private Sources Infiltration and Inflow Identification Pilot Program
	Miami-Dade Lateral Pilot Program
	Dallas' Innovative Design Storm Approach Incorporates Radar-Rainfall Analysis of Storm Size and Shape
	The Scattergraph Principles and Practice Poster

	Session 83: Stormwater Management: Best Management Practices for Controlling Stormwater
	Field Evaluation of Vegetated Highway Embankments for the Retention of PAH, Metals, and Particulates in Stormwater Runoff
	Identification of Sites for BMP Implementation and Retrofitting: Challenges and Strategies
	Evaluation of Constructed Wetland and Retention Pond BMPs for Attenuating Microbial Contaminants in Urban Stormwater Runoff
	Low Impact Development in the Truckee Meadows, Nevada
	Environmental Monitoring at a Constructed Green Roof in Prince George's County, Maryland

	Session 84: Surface Water Quality & Ecology: Water Quality Modeling and TMDL Development
	An Innovative Water Quality Modeling Project for the Beaufort River
	Modeling Transport of Sulfathiazole in Three Loamy Soils
	Development and Evaluation of Scenarios for Non-Tidal Passaic River Nutrient TMDL
	On the Potential of Satellite Derived Vegetation Phenology for Watershed Nutrient Modelling: A Neural Network Approach
	Impact of Zebra Mussels on Dissolved Oxygen Resources: Implications for Onondaga Lake and Seneca River, NY Water Quality Management
	Development of a New Water Quality Model and Its Use in Defining Total Loading Management Targets for the City of Calgary

	Session 85: Surface Water Quality & Ecology: The Life and Times of Methyl Mercury
	Methylmercury Fate and Transport Study
	Evaluation of Water Quality Translators for Mercury: Charting the Complex Course from a Fish Dinner to a Permit Limit
	A Regional Assessment of Methylmercury Discharges from Municipal Treatment Plants in California's Central Valley

	Session 86: Surface Water Quality & Ecology: Bacterial Source Tracking
	Fatty Acid Methyl Ester (FAME) Profiles of Total Coliforms as a New Tool for Predicting Sources of Fecal Contamination
	Locating Potential Bacterial Sources Using a Computer Modeling Approach
	Tools to Assist Identification and Quantification of Indicator Bacterial Sources

	Session 87: Utility Management: Controlling Capital Costs I
	Controlling Capital Costs: Setting the Stage
	Non-Structural Alternatives to Capital Needs
	WERF Programs and Research Projects Designed to Lower Capital Costs
	Proven Capital Funding Techniques
	Implementing a $3 Billion Capital Improvement Program Using a State-of-the-Art Project Controls System

	Session 88: Utility Management: Controlling Capital Costs II
	Using Asset Management Programs to Lower Capital costs
	Reducing Capital Costs Through Improved Project Delivery Techniques
	Controlling Capital Costs through Improved Contracting Procedure
	Incorporating Risk in Capital Prioritization

	Session 89: Facility Operations Including Lab Practices: Nitrification Processes
	Investigation of Nitrification Upsets at the American Bottoms Regional Wastewater Treatment Facility
	Non-invasive Monitoring for Early Warning Nitrification Failure
	Attenuation of Nitrification Inhibition in a High Purity Oxygen Secondary Treatment Reactor
	Performance Evaluation of a Pilot-Scale PN/CD System Treating High Ammonia Concentration Industrial Wastewater
	Exploring Alternatives:  A Process for Evaluating Nutrient Removal for a POTW with High Industrial Loading
	Nitrogen Sources and Consumption in Brewery Wastewater Treatment
	Springettsbury Township BNR Pilot Program
	Myths of Nitrification: Tales Often Told That Are Not True

	Session 90: Water Reclamation & Reuse: Membranes for Emerging Contaminants and Disinfection
	Evaluation of Removals of NDMA, Hormones, Pharmaceuticals, and Personal Care Products in a Membrane Bioreactor
	Can Nanofiltration and Ultra-low Pressure Reverse Osmosis Membranes Replace RO for the Removal of Organic Micropollutants, Nutrients and Bulk Organic Carbon? A Pilot Scale Investigation
	A Submerged Attached Growth Bioreactor and Membrane Filtration for Water Reuse
	Henderson's New Water Reclamation Facility: Choosing Between Membrane and Non-Membrane Solutions
	Ozone and Ozone/Peroxide for Reclaimed Water Disinfection
	Performance Testing of a UV Disinfection and Oxidation System to Achieve Regulatory Approval for Wastewater Reinjection

	Session 91: Public Education/Government Affairs/Enviornmental Management/Systems/ Sustainable Water Resources: From Patents to People: Promoting Ourselves to the Public
	Keep Your Friends Close, Your Stakeholders and Regulators Closer
	Debunking the Myths of Public Participation
	Your CCR - The Ultimate Public Relations Tool
	Convincing Communities to Care for Their Environment
	Effective Public Outreach for Projects in Residential Areas: The Madison Avenue Pump Station Project
	Stakeholder Engagement in the Hickey Run Stormwater Pollution Abatement Project

	Session 92: Public Education/Government Affairs/Environmental Management/System/Systainable Water Resources: Washington, D.C. and Wet Weather Issues
	The District of Columbia CSO Long Term Control Plan: Some Non-Technical Challenges
	City of Richmond Virginia CSO Long-Term Control Plan
	Surviving SSO Enforcement Actions "Pain and Suffering is Inevitable-Misery is Optional"
	Maintenance vs. Capital Solutions: The WSSC CSO Consent Decree
	The City of Baltimore Consent Decree

	Session 93: Public Education/Government Affairs/Environmental Management/Systems/Sustainable Water Resources: Power and Energy Conservation in Wastewater Treatment Plants
	Bringing Energy Efficiency to the Water and Wastewater Industry: How Do We Get There?
	Applied Energy Management Tools and Practices
	A Comprehensive Energy Management program at the Washington Surburban Sanitary Commission (WSSC)
	Overview of  Viable Auxilliary Power Options for Water and Wastewater Utilities
	"Selling" Energy Products: Conveying the Potential Additional Benefits Associated with Implementation of Energy Efficiency Measures at Municipal Wastewater Treatment Facilities

	Session 94: Management of Odors and VOCs/Disinfection: Think Outside the Box: What Is the Right Disinfectant?
	Photo-Activated Peracetic Acid Enhances UV Disinfection of Wastewater Effluents
	PAA Disinfection: A Feasible Alternative to Wastewater Chlorination
	Evaluation of Alternative Treatment Methods For Achieving Compliance with Trihalomethane Water Quality Criteria
	HiPOxŽ Ozone-Peroxide Advanced Oxidation Water Treatment System for the Disinfection of Wastewater at a Los Angeles County Sanitation District Joint Water Pollution Control Plant
	Disinfection Contact Basin: Cover It, Or Not?
	Onsite Generation of Sodium Hypochlorite: A Key to Reducing Trihalomethane Concentrations?
	Alternatives for Disinfecting Effluent Generated at Orange County Sanitation District Wastewater Treatment Plants
	Distribution System Water Quality Profiles During Nitrification
	Where Does CT Begin? Assessment of Chemical Mixing in Large Diameter Pipes
	Virtual Tracer Study for a Water Reclamation Contactor

	Session 95: Management of Odors and VOCs/Disinfection: Characterizing and Understanding Odor Sources
	Air Toxics Emissions Reduction Strategic Plan for Two Large Wastewater Treatment Plant
	Odor Control Master Plan Establishes a Prioritized Program for Cost-Effective Odor Control Upgrades
	Ambient Air Monitoring of Low Level Hydrogen Sulfide
	Dimethylsulfoxide (DMSO) Waste Residues and Municipal Wastewater Odor
	Short-Term Prevention of Ammonia Loss and Odor from Lime-Stabilized Biosolids
	Washington Highway Inteceptor Odor Assessment
	Odor Control 911:  Several Teams Come Together Quickly to Solve Sanitary Sewer Odor Problem in Henderson, Nevada
	Survey and Database Establishment of Volatile Organic Compounds from Industrial Park Wastewater Treatment Plants in Taiwan

	Session 96: Innovative Technology Forum/International Issues/Young Professionals: Advanced Wastewater Treatment in Latin America (Co-Sponsored by AIDIS)
	Chemical Enhanced Primary Treatment - Pilot Investigation and Case Studies in Brazil
	Investigation and Experience with Wastewater Treatment and Reuse at the Wastewater Treatment Research Center of the Federal University of Rio de Janeiro Wastewater Treatment Research Center
	Selected Experiences in Chile for the Application of UASB Technology, and Relationship with Similar Investigations in Latin America
	Biodegradation of Toxic Wastewaters in an Optimally Controlled Discontinuous Reactor
	Anaerobic Thermophilic Digestion of Sludge from Enhanced Primary Treatment of Municipal Wastewater
	Software Applications in Large Wastewater Plants in Latin America

	Session 97: Leading Edge Research: Anthropogenic Pollutants
	Hexavalent Chromium Detoxification in a Fully Integrated Coculture Biofilm Reactor: A Model Incorporating Biomass and Metabolite Kinetics
	Iron Addition Decreases Net Mercury Methylation in Laboratory Wetland Microcosms
	Biodegradation Patterns and Toxicity of the Constituents of Canola Oil
	Evaluating Alternative Aluminum Sources for Chloride Removal from Recycled Cooling Water
	The Fate of Infectious Prion Proteins in Wastewater Treatment Systems

	Session 98: Industrial Issues & Treatment Technology: Wastewater Management and Transport Facilities
	Comprehensive Deicing Runoff Management at Baltimore-Washington International Airport
	Glycol Treatability at a POTW
	Passive System Treats Industrial Stormwater for Class V Injection Criteria
	What's in the Blue Water?  Aircraft Wastewater Management at Seattle-Tacoma International Airport

	Session 99: Municipal Wastewater Treatment Processes: Fixed Film Processes
	Confirming BAF Performance for Treatment of CEPT Effluent on a Space Constrained Site
	Optimizing the TF/SC Process for Nitrification
	Troubleshooting SAF and BAF  Biofilm Reactors on Full Scale
	Conventional Trickling Filter Effluent Quality:  Predictability and Variability

	Session 100: Residuals & Biosolids Management: Management and Regulations
	Pathogen Reduction at a Class B Land Application Site: An Evaluation of Federal Land Application Requirements
	An Isotopic Investigation of the Effect of Land Application of Stabilized Sewer Sludge on the Quality of Groundwater in the Great Miami River Basin: A Case Study at the Tri-Cities North Regional Waste
	Most Highly Mechanized In-Vessel Composting Facilities Are History: Lessons Learned
	Regional Facilities: Partnerships that Better the Industry
	Charting the Future for Biosolids Management Using Lifecycle Cost

	Session 101: Collection Systems: CSO/SSO
	Washington D.C.'s CSO Control Plan - Early Actions Yield Big Benefits
	Optimizing the Operation of Large Interceptor Systems
	Evergreen-Farmington SSO Control Program Minimizing SSO Control Costs Within the Regulatory Constraints
	Selecting the Most Cost-Effective High-Rate CSO Treatment Technology

	Session 102: Surface Water Quality & Ecology: Managing Nutrients to Improve Surface Water Quality
	Deriving Appropriate Nutrient Target for Urban Streams in Support of TMDL Development
	Contribution of On-Site Treatment and Disposal Systems on Coastal Pollutant Loading
	Environmental Programs to Restore and Preserve the Chesapeake Bay and It's Tributaries: Where are we now, what is in the works and whre do we need to go?
	A Proactive Approach to Managing Nutrient Loads in Las Vegas Bay and Lake Mead
	Impacts of WWTP Performance Enhancements and Major Facility Upgrades on the Water Quality of Hypereutrophic Onondaga Lake, NY
	Between a Rock and a Hard Place - When State-of-the-Art Treatment is Not Enough

	Session 103: Surface Water Quality & Ecology: A Conservation with DC-Based Environmental Interest Organizations on Surface Water
	Session 104: Utility Management: Build it Right
	Are You Ready for CM-at-Risk Project Delivery?
	Program Management at Risk (PM at Risk) Model Improves Delivery of Major Water and Wastewater Infrastructure Expansion in Cape Coral
	Development of More Accurate Weights for Alternative Selection
	Owner Furnished Equipment: Savings or Potential for Claims?
	Innovative Contract Approach Chosen for Construction of Water Reclamation Facility

	Session 105: Utility Management: Becoming a Learning Organization
	Becoming a Learning Organization

	Session 106: Facility Operations Including Lab Practices: Operating Under Variable Flow Conditions
	Alternataive Operational Strategies to Control Pollutants in Peak Wet Weather Flows
	MBR Solution for a Small Municipality with CSOs and High Organic Loads
	Development of a Sewage Equalization System to Regulate Building Sewage Flow and Control Odor
	Treatment Process Optimization Through Diurnal Flow Management
	Field Tests and Physical Modeling of the Sacramento WWTP

	Session 107: Public Education/Government Affairs/Environmental Management/Systems/Sustainable Water Rresources: Sustainable Water Resources II
	The Future of Water: Identifying and Development Effective Methods for Managing Water in Arid and Semi-Arid Regions
	The U.S. Environmental Protection Agency's Water Quality Trading Policy: New Opportunities for Environmental Advocacy Groups?
	The Role of Water Reclamation in Water Resources Management  in the 21st Century
	Aquifer Storage and Recovery for the City of Roseville: A conjunctive Use Pilot Project

	Session 108: Management of Odors & VOCs/Disinfection: Lessons Learned from the Asian Tsunami Disaster
	Session 109: Computer Applications and Instrumentation: Design of Automation Systems
	Successful Implementation of a Large PCCS/SCADA Program Provides Valuable Lessons for Utility Managers
	Developing Control System Standards and Implementing those Standards at an Existing Plant
	Multi-path Fading: What Is It? Could It Be Affecting the Performance of your Wireless Spread-Spectrum Network?
	SCADA and Plant Automation:  Balancing Return-on-Investment with Strategic Objectives
	Design Build Approach Results in Successful SCADA Implementation
	Collaborative Design/Build Approach Produces Better, Faster Results for MCES

	Session 110: Computer Applications and Instrumentation: Wastewater Design - Hydraulic Modeling
	Wastewater Treatment Plant Upgrading: The Incorporation of Process Modeling from Conceptual Design to Implementation and Operation
	Optimizing Energy Dissipating Inlet (EDI) Design in Clarifiers Using an Innovative CFD Tool
	Calibration Techniques for Modeling Complex Systems - A Madison, Wisconsin Case Study
	Low Cost Hydraulic Modeling–.Is it Possible?
	Application of Non-Linear Automatic Optimization Techniques for Calibration HSPF


	Help
	Print
	Search
	Exit

	header0: 
	footer0: 
	header1: 
	footer1: 
	header2: 
	footer2: 
	header3: 
	footer3: 
	header4: 
	footer4: 
	header5: 
	footer5: 
	header6: 
	footer6: 
	header7: 
	footer7: 
	header8: 
	footer8: 
	header9: 
	footer9: 
	header10: 
	footer10: 
	header11: 
	footer11: 


