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The Downstream Defender® Select is the naw generation of advanced hydrodynamic separator for treatment of urban
surface water runoff. Hs customisabile performance and exiended range of chamber sizes allows engineers io tailor their
drainage designs to meet specific pollutant removal standards. The Downstream Defender® Select also offers sasier
installation with much more flexibility of pipe sizes and connections and can accept up o three inlets.

Koy Features

» Selectable performance levels for pollutant
targets and retention.

» Extended range of chamber sizes.

» Can accept up to three inlel pipes.

S

» Can accept a range of pipe sizes.
» No moving paris and no power requirement.
% Available in concrete or plastic chambers.

The Downstream Defender® Select performance can be failored to remove some or all of the following pollutants:

Sediment {Total Suspended Solids} Liguid Hydrocarbons {oils}

Effective spiil containment device that meets the
| BS ENB858-1:2002 Class | and Class il effiuent
el targets at low flow rates. Note these systems

" §  are not considered oif separators according
" to the BS EN 858-1 and must not be used in
applications where {full certification is required.

g 1 1e Downstream Defender® Select is a highly
\ effective sediment/TSS removal device. 1t
+] can be sized in a number of ways 1o suit the
&  application and leve! of protection required (see
Table 2).

Gross Pollutanis

100% removal of flcatable debris, such as food Sediment Bound Heavy Metals and Nutrients

wrappers, Styrofoam cups and drinks cartons. As an efficient device for removal
;\:‘3‘?";’ Nutrientsi  Of fine sediment, the Downstream

eiars & . ' .
Defender® Select is also effective

for the removal of sediment bound

Sediment Bound Hydrocarbons {including Polycy- sollutants

clic Aromatic Hydrocarbons - PAHs)

f* PAMs have low solubility in water and are readily
4 adsorbed onto sediment particles. Effective

p: removal of sediment particles will also ensure the

removal of many PAHS.

| e

.

_

EEEEEELE

W



DOWASHeam batendern  Saelect Made
Our recommended mode| Provides sediments, litter Acsimpler model providing
. which provides sediments, : and hydrocarbon (oil) . removal of sediments, with
. litter and hydrocarbon (0il) | removal, with sediments | retention up to two times | X
removal with enhanced retained at up 1o two times the treatment flow rate.
sediment retention up o the treatment flow rate.

four times the treatment
. flow rate.

§\K\\\\\\\\\\\\\\\\\\§ Retained up to 4 x treatment flow Retained up to 2 x treatment flow | Retained up to 2 X treatment flow

Coarse and fine Coarse and fine Coarse and fine
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NVl tion for increased retention on Option for increased retention on
request request

S18ist

Table 1 - Downstream Defender® Select pollutant removal performance
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it is important to ensure that poliutants in a rainfall event are
retained throughout subsequent events. The Downstream
Defender® Seisct offers engineers the option of specifying the
retention performance of sediments. The Vortex and Vonax Plus
models provide sediment retention up to twice the treatment flow
rate, and the Sdvanced Vortex, with its benching skint creating a
calm sediment storage zone, provides sediment retention up to four
times the treatment flow rate,

The Downstream Defender® can be sized for different treatment goals and objectives. For design purposes, the selected
model’s Treatment Flow Rate should be greater than or equal {0 the site’s Water Qualily Flow Rate.

The hydraulic capacity of the selected model should be considered with respect {o the peak discharge flow rate from the

Siie.

if there is no treatment objective, just belterment, do not use a reatment flow rate and only compare the hydraulic
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An option for enhancing the retention of hvdrocarbons (oils) by
storing them as a solid is available, ensuring no wash out during
exiremely high flows. This option is only is only available for the

o3 Afeeetawy Yievaeverwe S Yage o~ od ]
Ldvanced Vertex and Vortex Plus models
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- 21 70 160
- .
S 1.2 30 84 107 4000 170
1.5 48 144 170 86400 220
Th Shnple oan Qoeroaat g 8 69 217 278 9200 230
2.1 94 271 355 125CG0 240
The Simple Index Approach outlined in CIRIA C753 The SuDS Manual is a waler guality design method for sites
e ST APPTRAT OUtIS: | e UL Ran YRIST Quatly Gesig o , 2.4 123 422 529 16400 250
with a low o medium risk polltion hazard level. Siles with a high risk pollution hazard level should consider a more
precautionary approach. 3.0 192 852 787 25600 260
The approach assigns pollution hazard indices o the given land use for three poliutant groups, total suspended solids Not
otes:

(TS8), metals and hydrocarbons. SuDS components are then selected until their combined pollution mitigation index
scove is greater than the pollution hazard index for each poliutant group. {a) The Treatment Flow Rale is based on an annualised removal efficiency of »50% of all particles up to 1000 microns
with a mass-median particle size (D50) of 83 microns and a specific gravity of 2.85. The testing was conducted in
line with the British Water Code of Practice.

(dy Maximum flow rate that can pass through the chamber with a maximum headloss of 500mm. Figures shown are

Vortex 03 0.2 0.2 when using the maximum pipe size in Table 5.
Vortex Plus 0.5 0.4 0.5
Advanced VYortex 0.5 0.4 4.5 Table 3 - Downsiream Defender® Select design informafion.

Notes:

(ay All mitigation indices supplied by Hydro Infernational Lid are independently verified and calculated using the methods laid out
in the British Water How To Guide: Appiving the CIRIA SuDS Manual Simple Index Approach to Progrietary / Manufactured
Stormwater Treatment Devices. Performance declarations are available on request or on the British Water website.

(b} Mitigation Indices quoted for the Downstream Defender® Select are valid when the unit is designed according to the Treatment
Flow Rate (see Tabie 3).

Table 2 ~ SulS Mitigation indices for Downstream Defender® Select
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1.0 258 43-70 0.31
1.2 442 43-70 0.45
1.5 84S 85-140 0.71
1.8 1458 85-140 1.02
2.1 2550 128-210 1.29
2.4 3586 170-280 1.81
3.0 6811 231-350 2.83
Notes:
{a) Liguid oil storage capacity is valid up 1o the Treatment Flow Rate. Oil capture and retention is only available for the Qdvanesy
Vortex and Vortex Blus models only.
{ty Permanent ol storage capacity when using the enhanced oil retention option {available for the Advancsd Vortex and Vaortex
Blus models only).
{c} Additional sediment storage capacity for all Downstream Defender® Select modeals (Advanead Vortax, Worfex Plas and Vortay
can be provided 1o extend maintenance intervals [f required.

Tabie 4 -~ Downstream Defender® Select capacities.
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Downsiream Defender® Select can accept a range of indst / outlet pipe sizes, removing the nesd for complicated pips
connections or couplers. The inlet pipe size must ghways be equal to or smaller than the cutlet pipe size.

Additional pipe sizes may be accommodated, please coniact us for assistancs.
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{ Notes:
i a) The recommended pipe size for optimum performance.

b} 675 mm is only available for concrete chambers,

Tabie § - Downstream Defender® Sefect pipe sizes.

RO st
SIRERANY Ny WA

The Downsiream Defender® Select can accommodale
a change in pipe direction to suilt sile spegiiic
requirements and accept up to three inlet pipes.

Pipe angles can be adjusted to suit. Minimum angle
between inlets and outlet is 90°.

For ease of instgliation the Downstream Defender®
Select can now accept a range of pipe sizes,

Head loss aoross the chamber is kept 1o 8 minimum
(see Table 3}, The infet and outlet pipes should be
sized in accordance with Table &,

inlet and outlet pipe connections are at the same invert
fevel

Additional manhole sections can be provided to exdend
the chamber to meet site cover and invert levels or
provide additional pollutant storage where required.
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Concerete 1050 1420 225 1850 2390 2770
Congcrete 1200 1480 300 1757 2831 2320
Concrete 1500 1760 375 2050 3278 3538
Concrete 1800 2180 450 2550 4080 5250
Congrete 2100 2850 500 2682 4384 8670
Concrete 2400 2850 600 3148 5375 8600
Concrete 3000 3480 750 3384 5174 14080

Notes:

{1} Recommended iniet and outlet internal diameter. For alternative pipe sizes 1o allow for easier connections, please see Tabie 5.

{2y Minimum depth to invert shown, Degpth 1o invert can be increased if required.

{3y Minimum chamber depth shown. Additional sediment storage capacity or increased depth to invert can be provided if required.
Total chamber height for concrete units includes the cover.

4y Maximum component welght is based on a single inlel and includes intemnal componentis,

Table 8 - Downstream Defender® Salect dimensions and welights for concrele chambers
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Wall - - .
HDF {:’mngia 1200 1452 300 1612 2512 170
Wall
HDPE Single 1500 1752 375 1976 3012 240
Wall
HDPE Single 1800 2318 450 2220 3520 410
Wall
HDPE Single 2100 2826 500 2570 3920 750
Wall
HDPE Single 2400 2026 600 2820 4420 950
Wall
INEE Q)
hm;ijsngie 3000 3520 750 3145 4770 1260
¥

Notes:
{1} Recommended infet and outlet internal diameter, For alternative pipe sizes to aliow for easier connections, please see Table 5.
{2} Minimum depth to invert shown. Depth to inverd can be increased if required.

{3} Minimum chamber depth shown, Additional sediment storage capacity or increased depth 1o invert can be provided if required.
Total chamber height for plastic unils excludes the cover,

{4y Maximum component weight is based on a singie inlet and includes internal components,

{5} Maximum exiernal diameter includes [ifting lugs and base siab.

Tabie 7 - Downstream Defender® Select dimensions and welghts for plastic chambers
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Periodic removal of captured poliutants is essential to the continuous, long-term functioning of your Downstream Defender®
Select. The device will capture and retain sediment and oil untit the sediment and oil siorage volumes are full to capacity.
When sediment and oll storage capacities are reached, the Downstream Defender® Select will no longer be able to store
removed sediment and ofl. Maximum poliutant storage capacities are provided in Table 4,

if a Hydro-Logic® Smart Maintenance system is
installed in the Downstream Defender® Select,
when captured sediment volumes reach a
predetermined level, the sysiermn will send an
automated alert to request maintenance.

Maintenance events may include hydrocarbons
{vils), flogtables and sediment removal. These
can be removed safely from the surface, no
aniry into the Downstream Defender® Salect is
required. The Hydro-Logic® Smart Maintenancs
system will need {o be removed to allow access
for the Jdet Vac truck / Vacuum Tanker. This is
sasily done by carefully lifting the bracket holding
the Hydro-Logic? Flexi Logger 300Ex and sensors
out of the unit and putting them o one side prior
10 inserting the Yacuum Tanker hose into the unit.
The intermnal components of the Downstream
Defender® Select do not nesd to be removed as
the jet / vacuum hose can access the full depth of
the unit through the centre of the chamber.
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The frequency of clean-out is determined in the field afler installation. During the first year of operation, the unit should be
inspected every six months or sooner to determine the rate of sediment and floatables accumulation. A simple probe such
as a Sludge Judge® can be used to determine the level of accurnulated solids stored in the sump.

To enable the provision of maintenance plans for planning applications, a typical maintenance schadule for a Downstream
Defender® Select would be:

. Regularly during first yvear of installation.

nspection ° Every & months after the first year of instaliation

Hydrocarbons (oiis) and floatables .
removal .

Once per year, or as needed with sediment removal.
Following a spill in the drainage area.

° As and when alertad by the Hydro-Logic® Smart Maintenance sysiem, or
. Al intervals as determined by the first year’s inspections

Sediment removal . oy s "
. Following a spill in the drainage area.

Note:

For most clean-ouls if is not necessary to remove the entire volume of liquid in the vessel. Only removing the first few inches of oils/
floatables and the sediment storage volume is required.

Tabile & - Typical maintenance schedule for a Downstrean Defender® Select



§ i Retained upto |
Vartex separator i Ceoarse & fine | 2 xtreatment |
: i flow rate

3 | Retained up to |
Vortex plus separator | Cearse & fing | 2 x treatment |
: fiow rate

| Retained up 1o |
Coarse & fine | 4 xtreatment :

Advanced hydrodynamic

T ‘\\ vortex separator - ow rate

Fluidised bad up fiow |
filtration system with

Fluidised bed up flow |
filtration system with | Very fine sediment
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Very fine and
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i retention on
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