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Since the Industrial Revolution, most urban drainage
systemsin UK towns and cities have evolved into a
complex network of drains, pipes, culverts and
interceptor sewers. These networks convey domestic
and industrial waste to the sewage treatment works
(STW) during dry weather with the addition of storm
water runoff during periods of wet weather.
Economic and practical constraints have, and still do,
place alimit on the capacity of sewers. To prevent
upstream flooding and flows reaching the treatment
works in excess of treatable capacity during periods
of high flow (typically during and in the immediate
aftermath of storm events), relief structures were
built into the network. These are known as
Combined Sewer Overflow (CSO) chambers. The
flow in a CSO chamber typically consists of three
components: an inflow (Q;,,), a continuation flow
(9c) and aspill flow (Qgpii).- A CSO chamber diverts
any excess flow out of the sewer system to either the
nearest water course or to storage for subsequent
discharge to the treatment works. Even so, spill flow
discharges from CSO chambers can and do have a
detrimental impact on the quality of the receiving
water course. Typical pollutantsinclude organic
matter, toxins, bacteria, grits, sludges, color,
surfactants, and visual/aesthetic matter.

At arecent CIWEM conference on CSO's - The
Challenges and L atest Innovations, held at The
University of Sheffield on September 13, 2000,
details were presented by the Secretary of State for

the Environment regarding planned upgrades for
existing CSO’s. The announcement described the
extent of the environmental investment program to
be completed by the water companies by March,
2005. In England and Wales, approximately 3500
unsatisfactory CSOs will be improved as a part of
thiseffort. It isestimated that of these,
approximately 2500 will require an improvement in
aesthetic particle retention efficiency.

For aesthetic pollutants, the regulatory requirements
for CSO's are expressed in terms of good engineering

design, a10mm bar screen equivalent performance,
or the retention of a significant quantity of solids
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Figure 1: Typical flow components of a
combined sewer overflow (CSO) chamber
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with asize of 6mm in two dimensions. The criteria
are related to the amenity value of the receiving water
course and of the frequency of CSO spill operation.
Design guidanceis given in the Urban Pollution
Management Manual Update and FR0488, the latest
design guide for combined sewer overflow structures.

Two options are available to retain a significant
guantity of these solids: to increase the size of the
CSO chamber or to include a screen within the
overflow chamber.

In respect of the latter option, a significant amount of
research has been carried out at the National CSO
Test Facility, Hoscar Sewage Treatment Works,
Wigan. This program of work was funded and
coordinated by the UK Water Industry Research
(UKWIR) CSO Research Group and the principal
contractor was the University of Sheffield, led by
Professor Adrian J Saul, who has an International
reputation in the design and operation of CSO
chambers.

At the National CSO Test Facility, shown at right,
four large diameter screw pumps are used to elevate
crude combined sewage to the inlet channel to the
works. A 500mm diameter pipe, cast into the floor of
theinlet channel, is used to transport the raw sewage
to a50m long, 800mm diameter inlet pipe that leads
to the test pad of the facility. The 500mm diameter
pipe incorporates a Magflow meter and a computer
controlled gate valve, which are used to measure and
control the flow rate into the pipe of the test facility.
At the downstream end of the inlet pipethereisa
reinforced concrete ground level test bed on which
CSO chambers may beinstalled. Two channels
return the spilled and continuation flow components
from the CSO chamber being tested back to the sewer
system upstream of the screw pumps. Each flow
component is discharged through separate 300mm
diameter pipes, which incorporate Magflow metersto
allow each flow rate component to be measured.

As reported by UKWIR Report 99/WW/08/5 and
summarized by Professor Saul, the performance of 17
proprietary screens was examined when installed in
either an FR0488 side weir, tilling pond chamber, or
as stand alone devices. Performance was measured
in terms of atotal solids retention efficiency, the head

discharge characteristic of the screen, and through
visual observation of the effectiveness of the screen
to retain solids of size greater than 6mm in two of
three dimensions. The screens tested are listed
below:

> CopaBrush Screen

> Copa Raked Bar Screen (Vertical and Horizontal)

> Copa Cross Wave Screen

> Hydro Jet Screen

> Hydro Swirl Cleanse

> Hydrok Airmex

> Hydrok 6mm Wedge Wire Peak Screen

> Jones and Attwood RSW Raked 4mm Bar Screen

> Jones and Attwood RSO3 Raked 4mm Bar Screen

> Longwood 6mm Perforated Screen with Brush
Cleansing Mechanism

> Longwood Escalator Screen

> Mono Pumps 5mm Discreen

> Noggareth CSO-H Screen

> Robbins and Myers Belt Screen

> Rotamat RoK 1 Screen (side weir and stilling pond)
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