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Session 1 
North Seminar Room 

Water Treatment -— Technology Trends 
Session Chair: H. Guttman 

K. Roberts 
Emerging Technologies and Trends in the 
Drinking Water Industry 

(8) X. Liu, R. M. Slawson and P. M. Huck 
Investigation of Factors Affecting Drinking 
_Water Biofiltration Processes 

(S) M. Zheng and S. Andrews 
Effect of Medium Pressure UV and UVIH202 
on Subsequent THM and HAA Formation 
During Drinking Water Treatment 

Coffee & Poster Sessions, Main Mall 

Session 1, Continued ' 

North Seminar Room 

(S) L. Ballantzne, R. C. Andrews and C. 
Chauret 
Factors Affecting the Inactivation of Microbial 
Surrogates for Giardia and Cryptosporidium 
when Disinfecting with Chlorine Dioxide 

’ 

(S) c. Korn, R. c, Andrews and M. D. . 

Escobar 
Development of Chlorine Dioxide Related By— 
Product Models for Drinking Water Treatment 

J. Murrer and R. Price 
Treatment of Algal Laden Waters Using 
UItrafiItration 
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Main Mall 

(S) Student Presentation 
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Session Chair: J. Nicell , 

P. F. Henshaw, J. K. Bewtra and N. Biswas 
Development of a Biological Process for 
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Wastewater 

(S) A. A. El-Agroudz and M. Elektorowicz 
Kinetics of Inorganic Mercury Removal from 
Surface Water by Water Hyacinth (Elchhornia 
crassipes) and Reeds (Phragmites communis) 

(S) Y. Fu and T. Waraghavan 
Removal of a Dye from an Aqueous Solution 
by Fungus Aspergillus Niger 

Coffee & Poster Sessions, Main Mall 

Session 2, Continued 
South Seminar Room 

K. Kaiser, R. L. Breton, S. P. Niculescu and D. 
Moore 
Prediction of Fathead Minnow Toxicity Data 
from Structural Descriptors 

(S) M. K. Jarecki, C. Chang and R. P. 
Voroney 

Compost Run-off Water for Irrigation of 
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Lunch & Poster Sessions 
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I 
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Session Chairs: D. Bagley 8. P. Dold 

(S) A. Trembley, R. D. Tyagl and Y. Comeau 
Biological Treatment of Food Industry 
Wastewater Rich in P: in An SBR 

(S) I. Shizas and D. M. Bagley 
Maximizing the Organic Loading Treatable by 
AnSBRs
~ 

(S) C. S. Tfiflhi and D. Grant Afien 
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Treatment as an Alternative Treatment of 
Bleached Kraft Pulp Mill Effluent 

(S) J. A. Lelman and D. M. Bagley 
Methanogenic Inhibition Caused by Linoleic 
Acid

' 

Coffee & Poster Session. Main Mall 

Session 3, Continued 
North Seminar Room 

J. Cigane, M. Couture, R. Rivet and M. Leuzon 
Achieving Constant Flow for Disinfection in 
SBRs: Utiltion of the Thistle Tube Throttle 
(TTT) 

(S) M. T. EWott Y. Y. Zheng andD. M. Bagley 
Sensitivity Analysis of Kinetic Parameters for 
Anaerobic Sequencing Batch Reactor 
Simulations

~ 

Wastewaters: New Technologies and 
Research to Address Problems of 

Particulates, Fouling, and Energy Efficiency 
Ssion Chair: J. Stephenson 

0- Lu and 
Validation of a Numerical Model of aW 
Disinfection Reactor 

K. G. Bircher and K. M. Simms 
Field Case Studies of the Disinfection of 
Wastewater Using High Powered Medium 
Pressure UV Lamps 

0. Hsu, K. F. Denning and P. Z. Colag 
New UV Technology Applied in Treating 
Municipal Wastewater with High Iron (Fe) 
Content 

J. L fingy. Z. Bukhan', T. M. Haryy, J. R. 
Bolton and B. Dussert 
Inactivation of Cryptosporidium parvum by 
Ultraviolet Light: Dose Response Curves for 
Low- and Medium-Pressure Lamps and Pilot 
Scale Demonstration Studies 

Coffee 8- Poster Session, Main Mall 

Session 4, Continued 
South Seminar Room 

(S) M. Sheriff and R. Gehr 
Laboratory-Scale Tests on Inorganic Fouling of 
Ultraviolet Mercury Lamps used In Wastewater 
Disinfection 

(S) D. Pinto M. Santamen'a and R. Gehr 
Pilot Plant UV Tests at a Full-Scale 
Wastewater Treatment Plant with Ferric 
Chloride Addition 

CAWQ Annual General Meeting
_ 

_ 

and 1998 Philip H. Jones Award for Best Student Presentation to - -— 

Chris Cousin, University of Toronto 
North Seminar Room 
Annual Wine 8. Cheese 

Main Mezzanine 

(S) Student Presentation
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08:00 —09 :00 Registration, Entrance Hallway 

Tuesday. 
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09:00 - 09:30 

09:30 - 10:00 in 

10:00 — 10:30 

10:30 -11:00 

11:00-11:30 

11:30 — 12:00 

12:00 - 12:30 

12:30—13:15 

Session 5 
South Seminar Room 

Water Quality as Affected By Agricultural 
Practice 

Session Chair: Mary Jane Conboy 

(S) W and M. J. Goes 
Reducing Environmental Contamination by 
Improving N-use Efficiency on Farms: 
Measurement and Estimation of Nitrogen 
Fluxes for a Dairy Farm 

(S) Ahuag, M. J. Gass andH. Fl. Whiteley 
Transport of Faecai Bacteria from Manure 
Through the Vadose Zone ' 

(S) M G. W. Perkin and C. Wagner- 
Rldde 
Transport of Nitrate and Chloride Applied to 
Turfgrass: Observations and LEACHM (within 
EXPRES) Predictions 

Coffee 8: Poster Sessions, Main Mall 

Session 5, Continued 
North Seminar Room 

(S) 2mm, M. Elekforowlcz and G. R. 
Mehuys 
Prediction of Soil Erosion in a Semi-arid Zone 
of iran by the integration of Musle and Spens- 
GIS 

(5) WEEK & P- M- Huck 
Development of Conceptual Model for the 
Transport of Cryptosporidium Oocysts In 
Watersheds 

(S) Wag, P. M. Huck and Ft. M. Slawson 
Development of a Conceptual Model for 
Defining Source Terms of Cryptosporldium 
Oocysts in Watersheds 

Lunch & Poster Sessions, Main Mall 

Session 6 
North Seminar Room 

Groundwater/Subsurface Remediation 
Session Chair: S. Ghoshai 

(S) Eli“ and M. Elektarowlcz 
Efficiency of PAH Removal from Ciayey Soil 
Using Supercr'rtlcal Fluid Extraction mm s. Wbourot. 6. Anroleman 
and J. Hawarl 
C'yclodextrlns for Desorption of 2,4,5- 
Trinltrotoluene and Metabolites from Sell 

(S) Am and S. Ghoshel 
Surfactant Solubiilzatlon of Polycyclic Aromatic 
Hydrocarbon Compounds from Nonaqueous 
Phase Liquids 

Coffee & Poster Sessions, Main Mall 

Session 6, Continued 
South Seminar Room 

L. Yemehalml, C. Alvera 
and S. Fl. Gulof - 

Bioremediatlon of Hydrocarbons under 
Oxygen-Limited Conditions 

Session 7 
South Seminar Room 

Lessons Learned Through Great Lakes 
2000 Prolects 

Session Chair: Sandra Kok 

J. Shaw 
Getting to the Bottom of It — Sediment Cleanup 
in the Great Lakes 

Lunch a Poster Sessions, Main Mall



13:15 —13:45 A. G. werker and E. R. Hall V. Cairns 
Using Microbial Fatty Acids to Quantify Bringing Fish and Vlfildlife Back to Hamilton 
Population Dynamics for Biofllm and Harbour 
Suspended Microbial Communities in 
Wastewater Treatment Systems 

13:45 - 14:15 (S) A.-E. Stricker, A. Héduii end P. Lessard B. Jones 
Wastewater Characterization : Evaluation of a Controlling Agricultural Non-Point Source 
Bio-Chemical Method and Preliminary Results Pollution in the Bay of Quinte 

14:15 - 14:45 J. Kochany F. Stride 
Development of Technology for Leachate Actions to reduce Phosphorus from Urban 
Treatment Discharges in the Bay of Quinte 

14:45 — 15:15 (S) V. Caeii, K. Bolton and M. Diamond 
Effect of Chloride and Temperature on Metal 
Partitioning in an Urban Stormwater Detention 
Pond 

15115 -15145 34th CAWQ Central Canadian Symposium Wrap up 
8. 

Award for 
Best Student Presentation at the 34‘h Central Canadian Symposium -- 

South Seminar Room 

(S) Student Presentation 

34‘“ CAWQ Central Canadian Symposium 
Tuesday February 9, 1999 

Session 3 
North Seminar Room 

WastewaterlStorm Water Treatment 
Sslon Chair: R. Gehr 

Student Presentations 
The students must make their presentations on their selected topic of on-going or completed research. A jury will 
evaluate the presentations on the basis of form. content and interest to the audience. The student winner will be 
announced at end of the symposium and will be awarded a one-year free membership to the CAWQ (current 
members will have their membership extended for one year). The presenter and co-authors will receive a certificate 
of the award. The winning presenter becomes eligible for the Philip H. Jones CAWQ National Award which is given 
to the best student presentation of the three CAWQ regional conferences (Central, Western and Eastern Canadian). 
The winner of the National Award will be announced at the next Annual General Meeting and will receive a plaque of - _'_ 

the award. 

Session 7, Continued 

South Seminar Room 
session Chair: s. Kok
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Poster Session Displays 
Main Mall Area 

S. Burr, G. Perkin, D. Rudolph and T. Svensson 
A Comparison of Six Techniques to Measure Nitrogen Flux Below the Root Zone 

J. Ganczarczyk 
Methodology of Investigations on the Structure of Particle Aggregates 

B. Giorczyca and J. Ganczarczyk 
Porosity Structure of Alum and Activated Flocs 

fl. 

- — P. T. Srlnlvasan and T. Vlraraghavan 
Method Development for Drinking Water Aluminum Measurement Using Graphite Furnace 

Atomic Spectrophotometer 

L. R. Rozema, T. Braybrook and E. R. Lemon 
. Sewage Treatment In a Vertical Flow Constructed Wetland - A Success Story 

4.Chal and R. C. Andrews 
Application of Neural Networks to the Modeling of Water Treatment 

S. Vlckers, K. Bolton and M. Diamond 

I. Bojanowska, A. Smoczynska, M. Elektorowlcz and W. Smoragiewicz 
Reclamation and Recycling of Chromium (VI) as a Method for Water Protection and Raw 

Materials Reuse 

E. Kllmluk, M. Kuczalowska-Zadrozna, A. Smoczynska and A. EI-Agroudy 
The Removal of Cadmium from Aqueous Solutions 

I. The Application of Bipolymers for Cadmium Uptake 

E. Kllmiuk, M. Kuczajowska-Zadrozna and M. Elektoroq 
The Removal of Cadmium from Aqueous Solutions 

II. Uptake and Release of Cadmium by Bipolymers in Sorptlon-Desorption Cycles 

M. Kuczajowska-Zadrozna, E. KIiqk and W. Smoragiewicz 
The Removal of Cadmium from Aqueous Solutions 

III. Extraction of Cadmium from Sewage Sludge 

E. M. Sledlecka, D. Downar and M. Elektorowlcz 
Treatment of Pulp and Paper Industry Wastewater In an Aerobic Moving Bed BIofiIm Reactor



SESSION 1 

North Seminar Room 
Water Treatment - Technology Trends 

Session Chair: H. Guttman



KEN J. ROBERTS 
XCG Consultants Ltd. 

Dr. Ken Roberts ofXCG Consultants Ltd. will discuss “Emerging Technologies and Trends in 
the Drinking Water Industry”. The discussion will highlight new technologies and procedures 
presented by delegates from 18 countries at the Bi-annual American Water Works Association 
Research Foundation meeting on Emerging Technology. This information will be supplemented 
by an overview ofcurrent concerns and the drinking water industry future direction The 
presentation will be cover the areas of: Program; Treatment; Environmental 
Assessment/Integrated DW Management; and, Health. 
Biography 

Ken Roberts began his working career teaching science at the High School level in the UK 
followed by lecturing in chemical engineering at the University of New Brunswick. Kerr has 
been active in the field of water resources management and engineering for more than 30 years. 
His professional experience in both the Ontario Ministry of Environment (and Energy) and with 
XCG Consultants Ltd. has encompassed both water and wastewater policy, treatment and 
research with a focus in the drinking water area. His work has covered technical 
advice/troubleshooting of processes at treatment plants; research into treatment technologies; 
operational optimization; drinking water certification training course development; groundwater 
resource management; and policy development for drinking water, groundwater and watershed 
planning. 

Ken maintains many international contacts and supports the drinking water industry in numerous 
capacities through his American Water Works Association (AWWA) and AWWA Research 
Foundation (AWWARF) professional involvement. 

Ken is a Professional Engineer and has degrees in Chemical Engineering fi'om the University of 
Manchester, England and from the University of New Brunswick, Canada.



Investigation of Factors Affecting Drinking Water Biofiltration 
Processes 

Xibo Liu, Robin M. Slawson and Peter M. Huck 
NSERC Chair in Water Treatment 
Department of Civil Engineering 

University of Waterloo 

.' BOM (biodegradable organic matter) in drinking water can be removed by biofilms attached on 
- the media in drinking water biofilters. A 2N9"2 fractional factorial design experiment of biofiltration 

is being carried out to investigate factors affecting BOM removal performance in drinking water 
biofilters. These factors include: presence/absence of non-biological particles in the influent, 
presence/absence of coagulants, presence/absence of chlorine in backwashing water, 
presence/absence of air in backwashing, anthracite/sand media vs. GAG/sand filter, and 
low/high temperature operation. The influences of these factors are being quantitatively 
analyzed and evaluated in terms of the results of the fractional factorial design experiment. 
Further experimental investigation regarding biofilm detachment/inactivation during filtration 

runs and especially during backwashing, which is nested in the fractional factorial design 
experiment, will provide a better understanding of BOM removal performance in drinking water 
biofilters. 

Half of the fractional factorial design experiment results will be included in this presentation. 
Results to-date suggest that backwashing and temperature may have significant influences on 
drinking water biofiltration processes. and significant two-factor interactions may exist between 
media, backwashing and temperature. 

A biofiltration simulation model will be developed to evaluate the non-steady-state or dynamic 
steady-state characteristics of BOM removal performance of biofilters during the initial biofilm 
development period and during dynamic steady-state operation period under a variety of 
operating conditions. Significant insights into the mechanisms of biofiltration processes and 
optimization of design and Operation of biofilters in drinking water treatment can be expected -' 

from both the experimental and modelling work.




