PROCEEDINGS OF THE SIXTH INTERNATIONAL CONFERENCE

ON

URBAN STORM DRAINAGE

Sheraton Fallsview Hotel

Niagara Falls, Ontario, Canada
September 12-17, 1993

Volume li

Organized by the
IAHR/IAWQ Joint Committee on Urban Storm Drainage

Sponsored and Funded by
Environment Canada’s Great Lakes Cleanup Fund
Ontario Ministry of Environment and Energy

Co-sponsored by
The American Society of Civil Engineers

Edited by

Jiri Marsalek
Harry C. Torno



VOLUME 1I

9-A: Stormwater Detention Facilities

Advances in the hydrologic modelling of on-site stormwater detention storages.
D.I. Phillips
Integrated study on detention basins for mountainous catchments.
M-H. Wang, Y-J. Chuang and H-M. Fu
Design of stormwater detention ponds subject to random pollutant loading.
R. Segarra-Garcia and V.G. Loganathan
Comparison of two types of operation for runoff quality control detention.
P. Wisner, E. Graham and M. Blaisdell
An integrated approach for the design and realization of a major stormwater detention basin
in the city of Boucherville (Quebec), Canada.
F. Perreault and J. Lafreniére
Instrumentation and monitoring of stormwater ponds: a case study.
W.E. Watt and J.D. Paine
Effect of detention storage on downstream flooding.
M. Boyd

xiii

1005

1011

1017

1023

1029

1037

1043



9-B: Best Management Practices (2)

An approach to comprehensive stormwater management programs: balancing structural
and non-structural stormwater controls.
M.F. Schmidt and T.F. Quasebarth

Ontario stormwater quality best management practices (BMP) planning and design manual.

J.C. P’ng, G.J. Bryant and D.J. Andrews
Basic study on the prospective effect of on-site stormwater control.
H. Yokoyama and H. Matsui
Urban stormwater treatment by artificial wetlands: a case study.
L.B. Cutbill
Wetland systems in a multi objective approach to the management of stormwater
in Adelaide, South Australia.
G. Mclintosh
Effectiveness of urban drainage controls of PAHs in Sault Ste. Marie, Ontario.
M. Sharma, J. Marsalek, E. McBean and D. Brush
An alternate design approach for the control of instream erosion potential in urbanizing
watersheds.
C.R. MacRae

9-C: Infiltration Structures (1)

Stormwater infiltration investigation using porous pavement.
W.M. Nawang and S. Md. Saad

Experimental and numerical study of stormwater infiltration through pervious parking lots.

D. Sztruhar and H.S. Wheater

A study on the performance of the drainage infiltration strata.
S. Harada and A. Ichikawa

Infiltration pitch for individual houses to mitigate storm water impact.
K. Yamada

Infiltration characteristics associated with use of trenches in stormwater management.
M. Duchene, E. McBean and N. Thomson

French researches on reservoir structure hydraulics.
G. Raimbault

New designs for reservoir structures.
G. Raimbault

10-A: Stormwater Treatment

Ultraviolet (UV) disinfection of stormwater Longfields/Davidson Heights stormwater
treatment facility.

H. Tracy and G.J. Craig
Treatment of stormwater use of lamellar decantation.

S. Dastugue, M. Vignoles, L. Herremans, C. Zobrist and C. Bernard
Modelization of the decantation in a detention basin with rather important outflow.

J-C. Hulot, J-M. Delattre, A. Bachoc, G. Jacquet and E. Bourneaud
The advanced treatment of stormwater runoff from separate sewer systems by dissolved
air flotation.

R. Pfeifer and H.H. Hahn

Xiv

1049

1055

1062

1068

1074

1080

1086

1092

1098

1104

1110

1115

i121

1127

1133

1139

1145

1151



Study on treatability of a combined surface water and industrial wastewater stream
(Firouzabad Canal).
G. Aidan

10-B: Infiltration Structures (2)

Assessment of reduction in pollution flow using various compensating techniques.
J.D. Balades, P. Bourgogne, H. Madiec and C. Teniére

A simulation model of stormwater infiltration facilities to reduce urban storm runoff.
Y. Wada and H. Miura

A flood-control reservoir with a seepage bottom.
K. Yamasaki, H. Nakayama, A. Tutumi and H. Sun

Evaluation of basin scale effects of infiltration systems.
S. Herath, K. Musiake and S. Hironaka

Pollution from urban stormwater infiltration.
P.S. Mikkelsen, G. Weyer, C. Berry, Y. Walden, V. Colandini, S. Poulsen,
D. Grotehusmann and R. Rohlfing

Rainfall-runoff investigations and quality standards for infiltration of storm runoff into the soil.

A. Nowakowska-Blaszczyk, J. Zakrzewski, M. Sitek and B. Chudzik
Behaviour of metallic pollutants in a pervious road construction.
M. Legret, D. Demare, V. Colandini, J-D. Balades and H. Madiec
Recent developments in on-site stormwater management in Adelaide, South Australia
G. Bekele, M.D. Allen and J.R. Argue

10-C: New Drainage Concepts

Alternative urban drainage concept and design.
D. Grotehusmann, A. Khelil, F. Sieker and M. Uhl
The new Brompton Estate stormwater management trial: first results.
B. Hopkins and J.R. Argue
A first approach of the overall pollution discharges taken into account for upgrading an
urban drainage system.
D-Th. Kollatsch
Futuristic ideas to create a most efficient drainage system.
D-Th. Kollatsch
The single pipe system.
M.D. James
Functions of Lu-shaped road-side drains.
Y. Nakama, Y. Nomura and Y. Yamazaki
United Kingdom storm water management - taking attenuation to the limits and beyond?
R. Cook

11-A: Combined Sewage Characterization

Modelling of stormwater quality in combined sewers.
J.W. Davies

Detailed combined sewer overflow simulation regarding new German guidelines A 128.
T.G. Schmitt

Modelling the variability of domestic dry weather flow in combined sewer networks.
D. Butler and N.J.D. Graham

XV

1157

1163

1169

1175

1181

1187

1195

1201

1207

1213

1219

1225

1231

1236

1242

1248

1254

1260

1266



Stochastic simulation of dry weather processes in urban drainage systems.
K. Scholz .
Influence of combined sewer network properties on characteristics of overflow load.
. Beichert
Settleable solids out of a combined sewer system - settling behaviour, pollution load,
stormwater treatment.
S. Michelbach and C. Wohrle

11-B: Hydroinformatics - Models

A hydroinformatics system for urban drainage.
R.K. Price

Advanced computer techniques for the design and renovation of sewer systems.
L. Fuchs, W. Bauwens, S. Griffin, J. Elgy and C. Maksimovic

An integrated model suite for streamflow, water quality and best management practices.
B.C. Phillips, A.I. Lawrence and T. Bogiatzis

Presentation of a multi-media tool for the acquisition of knowledge on urban storm drainage.
S. Barraud, J-C. Deutsch and Y. Kovacs

UDMIA: Urban Drainage Modelling Intelligent Assistant.
S. Griffin, W. Bauwens and K. Ahmad

Hydrologic model system to support integrated stormwater management.
A. Roedder and W.F. Geiger

BMP Planner: a decision support system and educational tool for stormwater quality management.

H. Bowland, M. Duvinage, A. Goyen and G. Thompson
Resources for knowledge transfer and training: the exploitation of domain documentation
and database technology.
H. Fulford, S. Griffin and K. Ahmad
On-line urban drainage education: active documents.
S. Griffin and K. Ahmad
A new interactive graphics interface for urban drainage applications.
A. Rauf and D. Chaffey
XP: a graphical decision support system for water resources models.
G.R. Thompson, T. Bogiatzis, B.C. Phillips and R.E. Dickinson

11-C: Real Time Control (1 - Concepts)

Development and application of a general simulator for rule based control of combined
sewer systems.
C. Jakobsen, O.B. Hansen and P. Harremées
A European concept for real time control of sewer systems.
S. Lindberg, J.B. Nielsen and M.J. Green
Towards intelligent drains.
W. James, P. Nimmrichter and B.C. Young
New tools for implementing real time control in sewer systems.
W. Gonwa, A.G. Capodaglio and V. Novotny
Feasibility of optimization methods for real time control of urban drainage systems.
R. Rohlfing
On the use of optimization techniques for urban drainage operation.
F. Nelen
Comparison of optimisation algorithms to determine control strategies in UDS.
A. Khelil, B. Knemeyer and J. Dehnhardt

xvi

1272

1278

1284

1290

1296

1302

1308

1314

1320

1326

1332

1339

1345

1351

1357

1363

1369

1375

1381

1387

1395



Learning algorithms in a rule based system for control of UDS.
A. Khelil, A. Heinemann and D. Miiller

12-A: CSO Storage and Treatment

Optimization of storage/treatment scheme for combined sewer overflows.
A. Ashamalla, T. Bowering and M. Parente
Optimal capacity expansion of sewage collection and treatment system considering
combined sewer overflows.
A.E. Armijos L. and D.I. Smith
Improvement of combined sewer system by newly installed storage pipes.
M. Yasumoto, T. Hatano and G. Matsuda
Characteristic storage tank - the experience in Nagoya.
T. Ochi
Sewage network floods management catchment area of Boudonville in Nancy (France).
R. Badot and J-C. Pilloy
Cost analysis of different methods of cleaning CSO and waste water equalization tanks.
N. Grande and G. Novack
Combined sewer overflow abatement with storage facilities.
P.D. Hughes, V.F. Coletti and D.M. Heiser

12-B: Runoff Models and GIS

Rainfall-runoff modelling of partly urbanized watersheds - comparison between a distributed
model using GIS and other models.
Y. Zech, X. Sillen, S. Djeufa and T. Pahaut
Matching standard GIS packages with urban storm drainage simulation software.
J. Elgy, C. Maksimovic and D. Prodanovic
Modelling in Flanders with minimal data.
W.F. Earp
Application of a continuous simulation model on the sewer network of Brussels.
C. Demuynck, M. Mespreuve and W. Bauwens
Hydronaut: a new, standardized tool towards the global hydraulic design of large sewerage
systems in Flanders.
P. Swartenbroekx
A comparison ofi three sewer simulation models.
W. Bauwens, D. Angelov, M. Brauns, M. Mespreuve and M. Smeets

On the implementation of a GIS for the management of the urban drainage system of Barcelona.

P. Malgrat, J. Marti and J.L. Quer
12-C: Real Time Control (2 - Components)

The impact of spatial and temporal uncertainties from point rainfall measurements for
RTC of urban drainage systems.

T. Einfalt, R. Huyskens and W. Schilling
For a real-time control of sewerage systems: validation of rainfall data with artificial
intelligence tools (expert systems and neural networks).

A. Kroa and B. Chocat

1401

1409

1415

1421

1427

1433

1438

1446

1452

1458

1466

1472

1478

1484

1490

11496

1502

Development of a catchment simulator as an on-line tool for operating a wastewater treatment plant.

L-G. Gustafsson, D. J. Lumley, B. Persson and C. Lindeborg

Xvii

1508



FITASIM - a simulator for the real-time control of urban drainage systems.

T. Einfalt 1514
Transfer function modelling of rainfall/runoff in urban drainage systems, and potential uses
in real-time control applications.

A.G. Capodaglio and L. Fortina 1519
Derivation of if-then-else rules from optimised strategies for sewer systems under real time control.

M. do Céu Almeida and W. Schilling 1525
Real time control in a pipe to minimize the CSO.

C. Jakobsen, N.K. Andersen, P. Harremées and P.S. Nielsen 1531

13-A:  CSO Structures

The relationship between field and model studies of an hydrodynamic separator combined sewer
overflow.

P.D. Hedges, P.E. Lockley and J.R. Martin 1537
Comparative laboratory study of swirl, vortex and helical bend separators.

Z. Konicek and J. Marsalek 1543
A simplified method to evaluate control effects of combined sewer overflow.

M. Kume, 8. Saito and K. Yoshimoto 1549

Flood prediction model in combined sewerage system and a rational method for prediction
of runoff.

M. Kurashiki and K. Kariya 1555
Balance determination of combined sewer overflow (CSO) performance.

P. Urcikan, D. Rusnak, M. Sokac, S. Stanko and D. Sztruhar 1561
Improvement of the overall pollution balance by implementation of egg shaped sewer profiles.

J. Sartor 1567

13-B: Urban Groundwater

Impacts of solid waste deposits on ground water quality.

H. Massing 1573
Houses with wet feet: groundwater nuisance and its abatement in the Netherlands.

F.H.M. van de Ven 1579
Ground water control in a swampy town.

E. Jacobs 1585

Investigations about quantitative and qualitative pollution load of subsoil, ground- and
surface water by leaky sewers.

J. Decker and A. Risse 1591
Assessment and treatment of ground-water damage in Germany.
J. Jedlitschka 1597

A water quality impact assessment of an artificial recharge management scheme in Atlantis,
South Africa.

A. Wright 1604
13-C: Real Time Control (3 - Applications)

Risk analysis and real time operation of sewer systems, experience from the user’s perspective.

J-M. Delattre 1609
Different application of real time control components and their effect on the combined sewer runoff.
M. Weyand 1615

Xviii



Implementation of real time control in Barcelona’s urban drainage system.
J.L. Quer, P. Malgrat and J. Marti
Feasibility planning of a real time control system in the city of Zurich, Switzerland.
B. Huber, M. Antener, W. Schilling and M. Grottker
Design of control algorithms for moveable weirs by means of hydrodynamic runoff simulation.
D. Gatke and W. Verworn
Urban drainage operation - control of pumped sewer systems during heavy storm events.
E. van Leeuwen and K-J. Breur
Control strategy of discharge pump and water gate in urbanized lowland area for flood protection
and water quality management.
Y. Kido, T. Morioka and A. Miichi

14-A: CSO Treatment (1)

Operational experience with vortex solids separators for combined sewer overflow (CSO) control.

W.C. Pisano and H. Brombach
Demonstration of advanced high rate treatment for CSO control in metropolitan Toronto.
G. Zukovs and W.C. Pisano
A quality assessment of dynamic separation - the UK experience.
G.W. Fagan
High rate treatment of combined sewer overflows in Columbus, Georgia.
M.C. Boner, D.R. Ghosh, S.P. Hides and B.G. Turner
Reduction of combined sewer overflow pollution by combination of swirl concentrator and
detention basin. .
A. Himmel and W.F. Geiger
The Swirl-Flo TM process for wastewater treatment.
P. Helliwell and 1. Harper

14-B: Urban Pollution Coatrol Programs (1)

Interim stormwater quality control guidelines for new development - results to date.
G. Bowen, D. Henry and Z. Novak
Stormwater discharges from industrial sectors in Ontario under the MISA (Municipal-
Industrial Strategy for Abatement) program.
D. Green
Combined sewer overflow (CSQO) guidelines and costs in Ontario.
J.C. P’ng, W-Y. Liang and D.J. Henry
The stormwater management business - an Australian perspective.
D.K. Robinson and K.N. Waldman
Integrated water pollution management - project in Poland.
J. Niemczynowicz
Advanced requirements for CSO’s: a proposal of a German ATV working group.
F. Sperling
Pollution control planning experience in Ontario.
J. Antoszek, D. Henry and J. P’ng
Mixed systems of combined and separate drainage causing problems on planning and operation.
D-Th. Kollatsch

Xix

1621

1627

1633

1639

1645

1651

1657

1663

1671

1677

1683

1689

1695

1702

1709

1715

1721

1727

1733



14-C: Drainage Case Studies (1)

Improvement of an urban drainage system based on an integrated interdisciplinary approach.
D. Wittenberg and D. Borchardt
Rehabilitation concept for the Emscher-system.
D. Londong and M. Becker
Development of storm water disposal network management of the Greater Bordeaux
metropolitan area.
P. Briat, J.C. Dorignac and P. Bourgogne
Comprehensive plan for flood control in Osaka (outline).
T. Miyazaki
Stormwater runoff analysis for a refinery plant site - case study.
J.S. Wang, D.J. Slocum and K. Ng
City of Calgary northwest region drainage study.
P. Cheung, D. Atkinson and J. McAuley
Combined sewer area study - City of Ottawa.
A.R. Perks, T.J. Cover, G. Zukovs and B. Byce
Construction of cocoon shaped shield tunnel in densely populated lowland to drain storm water.
M. Hamada and Y. Kashima
Multipurpose utilization of storm-water storage facilities with radars - water quality improvement
and flood control.
M. Ohkawa and T. Ohkouchi

15-A: CSO Treatment (2)

The performance of a vortex flow regulator under blockage conditions.
H. Parsian, D. Butler and P.N. Luu
Sedimentation in storage tank structures.
V.R. Stovin and A.J. Saul
A device for determining the settling velocity grading of storm sewage.
J.N. Tyack, P.D. Hedges and R.P.M. Smisson
Laboratory study of the gross particulate retention performance of large scale model CSO
structures.
S.J. Ruff, A.J. Saul, M. Walsh and M.J. Green
Elements for sizing of decanters for depollution of urban wet weather discharges.
A. Saget, G. Chebbo and A. Bachoc
Combined sewage precipitation - a method of reducing the combined sewage surplus load.
F. Schweer

15-B: Urban Pollution Control Programs (2)

Urban pollution management programme - products and implementation to date.
I. Clifforde and J. Tyson
Decision analysis for storm water run-off projects in an urban environment.
J-C. Deutsch, G. Hubert and C. Boyer
A case study of CSO pollution control in the UK.
B. Crabtree, R. Gent, M. Becker and P. Davis
Combined sewer overflow control and stormwater management in Canada’s Great Lakes
Cleanup Fund.
D.G. Weatherbe and I.G. Sherbin

XX

1739

1744

1750

1756

1762

1768

1774

1781

1787

1793

1799

1805

1811

1817

1823

1828

1834

1842

1848



Restoration of receiving waters in Finland.
J. Hooli, M. Jimsen and M. Rajala

Performance-based evaluation of urban drainage in developing countries.
P. Kolsky, D. Butler and T. Sihorwala

New concept for CSO regulation enforcement.
M. Figge and W. Geiger

15-C: Drainage Case Studies (2)

Strategic screening of pollution control alternatives for the city of Sarnia.
H.G. Fraser, K. Stevens and S. Troxler
A step towards a return period of 70 years in Tokyo.
K. Higuchi, M. Maeda and Y. Shintani
Control program for the combined sewer system in Stockholm.
K. Bennerstedt and L. Kjellson
Reze experimental urban catchments.
H. Andrieu, G. Raimbault and J-Y. Thébault
Cost-benefit-analysis of measurement devices in urban drainage systems.
B. Harmuth and M. Grottker
Managing the Lagos metropolitan stormwater run-off problems under structural adjustment
economic policy.
J.0.K. Ajayi
Challenges of urban drainage in developing countries.
F. Sonuga
Storm drainage system of greater Dhaka City.
M.H. Rahman and Md.A. Karim

1854

1860

1866

1872

1878

1884

1890

1896

1902

1908

1914

16-A: Integrated Drainage Systems (Catchments, Wastewater Treatment Facility and Receiving

Waters)

Integrated design and control of sewerage, wastewater treatment and receiving water systems.

P. Harremébes, T. Hvitved-Jacobsen, A. Lynggaard-Jensen and B. Nielsen
Advanced integrated monitoring and control of municipal waste water systems.
A. Lynggaard-Jensen and P. Harremdes
Sewer and treatment plant operations control for receiving water protection.
C.D.D. Howard
Model studies of storm water loading of a treatment plant.
0O.B. Hansen, C. Jacobsen, P. Harremées and P.S. Nielsen
Stabilization of activated sludge processes during wet weather flow through microscreening.
K-D. Kummer and W.F. Geiger
Technological and sanitary aspects of the reciprocal impacts of the combined sewer,
wastewater treatment plant and receiving water.
R. Arsov

16-B: Stormwater Regulations (USA)
Overview of federal law and USEPA regulations for urban runoff.
L.A. Roesner

Three-city stormwater permit application process in Denver, USA.
B. Urbonas

XXi

1920

1927

1933

1938

1944

1950

1958

1964



Developing municipal storm water quality management programs.
A.J. Reese
North central Texas municipalities address the NPDES stormwater regulations through
regional coordination.
G.E. Oswald, A.H. Plummer and R.W. Brashear
NPDES stormwater permit for the city of Miami.
A.E. Maristany and J.H. Kay

16-C: Drainage Problems: Special Topics

Rainfall induced infiltration into sewer systems.
C. Joannis, N. Belhadj and G. Raimbault
Application of a simple hydrologic model for sewer inflow/infiltration.
R. Mein and N. Apostolidis
Design of a snow melting tank using treated wastewater.
T. Maeda, S. Kinoshita, S. Sato and A. Ujiie
Tasks of operating sewer systems.
M. Dohmann and R. Haussmann

1970

1976

1982

1988

1994

2000

2006

Renovative evaluation method on existing drainage/sewer system for the optimum improvement plan.

H. Sakurai and K. Asada

Re-construction planning of drainage systems considering flow detention effect of pipe network.

M. Hirai, S. Zhang and K. Asada

2012

2018

An automated approach to sanitary/combined catchment performance and precipitation impact analysis.

G.C. Brown, P.J. Curtis and I.D. Smith
A case study on the performance assessment of a sanitary sewer system.
E.W. Eerkes and D. 1. Smith
The characteristics of run-off inflow into sanitary sewers in Japan.
Y. Nomura and H. Uchida
Modelling of extraneous flows in sanitary sewers.
P. Wisner, J.F. Sabourin, A. Comeau and L. Alperin
Economic fundamentals of urban runoff design models.
L. Yilmaz

AUTHOR INDEX

SUBJECT INDEX

XXii

2024

2030

2036

2042

2048

A-1

S-1



