Land East of Hook Lane, Westergate

West Sussex

OWNERS MANUAL

Relating to Surface Water Drainage Maintenance

BSO/E4462/16108



The site has been designed in accordance with Sustainable Drainage Systems
(SUDS) techniques.

The SUDS Manual (CIRIA C697) states that “Sedimentation is one of the primary
removal mechanisms in SUDS. Most pollution in runoff is attached to sediment
particles and therefore removal of sediment results in a significant reduction in
pollutant loads”.

In order to remove sedimentation the surface water drainage design utilises deep
seal trapped gullies throughout, catchpit manholes upstream of the surface water
storage/infiltration devices and distribution tanks within the permeable paved
areas.

Detailed drawings are attached for the permeable paving, cellular infiltration
blankets and distribution tanks
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1)

Explanation of the Surface Water Drainage System

The Principle of SUDs has been adopted for the whole of the site,
calculations have been carried out using MicroDrainage with a storm
return period of 100 years and an allowance of 30% for climate change.

Generally roof water drains direct to the domestic drainage system within
each curtilage and from there will be directed to the below ground surface
water network

Hardstanding areas and access roads or drives, drain to trapped gullies.
All of these systems outfall to the surface water drainage system within the
site.

The parking bays within the site are proposed to be lined permeable
paving systems to provide a level of pre-treatment of surface water prior to
discharging to the below ground surface water network.

Plots 1-33 and 39-79

Attenuation of the surface water flows is proposed using below ground
cellular storage tanks as well as a SuDS attenuation basin at the south
eastern corner of the site.

The final discharge from the site will be passed via a petrol interceptor to
provide the required level of treatment in accordance with the SuDS
manual Ciria C753.

The run-off from the site will eventually discharge to the existing ordinary
watercourse along the eastern boundary of the site via a surface water
pumping station.

A 1m easement will be kept between the fences of plots 58-60, 66 and the
edge of the existing ditch to allow a route for future maintenance. The
fences along the edge of these plots will have removable panels to allow
for major maintenance operations if required in the future.

Maintenance of the surface water pumping system and petrol interceptor
will be in accordance with the manufacturer’s recommendations.

Plots 34-38

Run —off from the roofs are conveyed directly into the new swales
proposed at the north eastern boundary of the site with a final discharge
proposed to the existing ditch north of the site.
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2) Maintenance Schedule for permeable paving

Regular
maintenance

Brushing & vacuuming

Three times/year at end of

winter, mid-summer, after
autumn leaf fall, or as
required based on site-

specific  observations  of
clogging or manufacturers’
recommendations.

Occasional
maintenance

Stabilise and mow contributing
and adjacent areas.

As required.

Removal of weed.

As required.

Remedial
Actions

Remediate any landscaping
which, through vegetation
maintenance or soil slip, has
been raised to within 50mm of
the level of the paving.

As required.

Remedial work  to
depression’s, rutting and
cracked or broken blocks
considered detrimental to the
structural performance or a
hazard to users.

any

As required.

Rehabilitation of surface and
upper sub-structure.

As required (if infiltration
performance is reduced as a
result of significant

clogging).

Monitoring

Initial Inspection

Monthly for 3 months after
installation.

Inspect for evidence of poor
operation and/or weed growth.
remedial

If required take

action.

3-monthly, 48h after large
storms.

Inspect silt accumulation rates
and establish  appropriate
brushing frequencies.

Annually.

Monitor inspection chambers.

Annually.
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3) Maintenance Schedule for catchpits and gullies

Regular
maintenance

Inspect and identify any areas
that are not operating correctly.
If required, take remedial action.

Monthly for 3
months, then six
monthly

Debris removal from catchment
surface (where may cause risks
to performance)

Monthly

Remove sediment and oil
deposits from all trapped gullies.

Annually, or as
required.

Remove sediment structures

Annually, or as

upstream of the cellular storage | required.
tanks.
Remedial actions | Repair/rehabilitation of inlets, | As required

outlets, overflows and vents.

Monitoring

Inspect/check all inlets, outlets,
vents and overflows to ensure
that they are in good condition
and operating as designed.

Annually and after
large storms

4) Maintenance Schedule Cellular storage

Regular

Inspect and identify any areas
that are not operating
correctly.  If required, take
remedial action.

Monthly for 3 months,
then six monthly.

Debris removal from
catchment surface (where may
cause risks to performance)

Monthly
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maintenance

Inspect catchpits and clear silt
/ debris as necessary

Monthly for 3 months,
then six monthly.

Remedial actions

Repair/rehabilitation of inlets,
outlets, overflows and vents.

As required

Monitoring

Inspect/check all inlets,
outlets, vents and overflows to
ensure that they are in good
condition and operating as
designed.

Annually and after
large storms

5) Maintenance Schedule for Detention basins

Regular
maintenance

Litter and debris removal. Monthly

Grass cutting — for spillways and | Monthly (during

access routes. growing season), or
as required.

Grass cutting — meadow grass in | Half yearly (spring

and around basin. before nesting
season, and
autumn).

Manage other vegetation and

remove nuisance plants.

Monthly (at start,
then as required).

Tidy all dead growth before start of
growing season.

Annually.

Remove sediment from inlets,

Annually (or as

outlet and forebay. required).
Re-seed areas of poor vegetation | Annually (or as
growth. required).
Occasional
maintenance | Prune and trim trees and remove |2 years (or as
cuttings. required).
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Remedial
actions

Repair of erosion or other damage
by re-turfing or reseeding.

As required

Re-level uneven surfaces and
reinstate design levels.

As required.

Repair/rehabilitation  of inlets,

outlets and overflows.

As required.

Monitoring

Inspect inlets, outlets and
overflows for blockages, and clear
if required.

Monthly/ after large
storms.

structures,
evidence of

Inspect  banksides,
pipework etc. for
physical damage.

Monthly/ after large
storms.

Inspect inlets and facility surface
for silt accumulation.  Establish
appropriate silt removal
frequencies.

Half yearly.

Check flow control device and
other mechanical devices.

Half yearly.

6) Maintenance Schedule for Filter trenches and porous pipework

Regular maintenance

Litter and debris removal from trench
surface, access chambers and pre-
treatment devices.

Monthly (or as required).

Removal and washing of exposed
stones on the trench surface.

Annual (bi-annual the
first year) or when silt is
evident on the surface.

Trimming of any roots that may be
causing blockages.

Annual (semi-annual the
first year).

Remove weeds on the trench surface.

Monthly (at start, then as
required).

BSO/E4462/16108

ARUN DISTRICT COUNCIL AL/67/17/DOC

Removal of sediment
treatment devices.

from pre-

Six monthly




Occasional maintenance

Remove tree roots or trees that grow
close to the trench.

As required.

At locations with high pollution loads,
remove surface geotextile and
replace, ad wash or replace filter
media.

Five yearly.

Remedial actions

Clear  perforated
blockages.

pipework  of

As required.

Rehabilitate infiltration or filtration

surfaces.

As required.

Replace geotextiles and clean and
replace filter media, if clogging occurs.

As required.

Inspect inlets, outlets and inspection
points for blockages, clogging,
standing water and structural damage.

As required.

Monitoring

Inspect pre-treatment systems, inlets,
trench surfaces and perforated
pipework for silt accumulation.
Establish appropriate silt removal
frequencies.

Half yearly.

7) Maintenance Schedule Ditches and Swales

Regular maintenance

er and debris removal.

Monthly (or as required).

Grass cutting — to retain grass height
within specified design range. Close
cut around outlet & structure. 100 —
150mm generally.

Monthly (during growing
season), or as required.

Manage other vegetation and remove
nuisance plants.

Monthly (at start, then as
required).

Occasional maintenance

Check for poor vegetation growth due
to lack of sunlight or dropping of leaf
litter, and cut back adjacent
vegetation where possible.

Annually

Re-seed areas of poor vegetation
growth. Alter plant types to better suit
conditions, if required.

Annually, or if bare soil is
exposed over 10% or
more of the swale

treatment area.
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Remedial actions

Repair erosion or other damage by re-
turfing or reseeding.

As required

Re-level uneven surfaces and
reinstate design levels.

As required.

Remove build-up of sediment on
upstream gravel trench, flow spreader
or at top of filter strip.

As required.

Remove and dispose of oils or petrol
residues using safe  standard
practices.

As required.

Monitoring

Inspect inlets, outlets and overflows
for blockages, and clear if required.

Monthly

Inspect infiltration  surfaces  for
ponding, compaction, silt
accumulation. Record areas where
water is ponding for >48 hours.

Monthly, or when
required.

Inspect inlets and facility surface for
silt accumulation. Establish
appropriate silt removal frequencies.

Half yearly.

8) Maintenance Schedule for solid wall pipes

Regular maintenance

Inspect and identify any areas that
are not operating correctly. |If
required, take remedial action.

Monthly for 3 months,
then six monthly.

Debris removal from catchment
surface (where may cause risks to
performance)

Monthly

Inspect chambers and manholes
for evidence of pipes operating
correctly and take remedial action
if necessary, to include jetting of
pipework.

Monthly for 3 months,
then annually
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9) Reasons for Maintenance

Surface water contains variable amounts of sediment which settles out at
certain locations and could cause blockages if left.

Road gullies also trap oil and prevent it entering the surface water sewer
system.
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APPENDIX (1)

DRAINAGE LAYOUTS

DwG N0s.BSO/E4462/450,451.,452&453
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PROPOSED CONNECTION TO -
1. FW & SW house drainage is to be constructed in accordance with the Building Regulations & BS8301 & the WRC Guide Sewers
EXISTING FOUL WA TER for Adoption 6th Edition & Interim Addendum.
2. Drains are to be constructed using flexibly jointed vitrified clay pipes to BS EN 295-1991 "Super Strength” specification (e.g.
NETWORK (SOUTHERN WA TER Hepworth Supersleve or similar) or uPVC drainage pipework to BS4660 & BS2494, bedded & backfilled in accordance with
N FW MH REF:470 1) SUBJECT TO manufacturers instructions.
3. Location of sewers & lateral drains to be in accordance with the WRC Guide Sewers for Adoption 6th Edition & Interim Addendum
398 AGREEMENT- and specific requirements of Southern Water.
. Backlilling of drain trenches adjacent to dwelling or other structure to be in accordance with BS8301-Fig. 9.
Access fittings & inspection chambers as table below:-
TYPE | DEPTHRANGE DESCRIPTION
3 0.6m to 3.0m 450mm diameter Flexible or Rigid

access chamber (Non Entry) in areas
subject o vehick loading

4 0.6m 10 3.0m 450mm diameter Flexible / Rigid
access chamber (Non Entry) in areas
subject 1o light vehicle loading

5 0.6mto 1.0m 450mm diameter Flexible / Rigid
access chamber (Non Entry)

T T X <3 IR AT et e 6 0.6m 1o 1.0m 190mm diameter Flexible / Rigid
access chamber (Non Entry)
3 N ; "
- AN SN AF4 A S e o . ||
o - 3 T > 8 0.0m 1o 0.6m 190 or 225x100mm diameter Flexible

access chamber (Non Entry)

RE Rodding point at head of drain

As an alternative to the construction of domestic drainage chambers deeper than 1.0m, the "Osma Non - entry Inspection
Chamber", 500mm dia. polypropylene chamber to a maximum depth of 3.0m may be used subject to the approval of the local
building inspector or the NHBC inspector.

Cover levels indicated on the Drainage Schedules are nominal & may be adjusted fo suit finished ground levels as necessary.
Generally inspection chamber covers should be Grade D400 in trafficked areas Grade B125 in parking areas and occasional traffic
and A15 in pedestrian only areas.

Rainwater downpipes to be connected direct to drain using an appropriate adaptor & removable section of downpipe to permit
rodding access.

. The positions of SVP's, stub stacks, WC outlets, Back inlet gullies etc. & rainwater downpipes are to be accurately located from the
house type working drawings.

. Generally FW drains are to be laid to falls of 1 in 40, SW drains are to be laid to falls of 1 in 60, both in 100mm diameter pipes. SW
pipes are to be 150mm diameter when serving 2 dwellings or more. FW pipes are to be 150mm diameter when serving 10 dwellings
or more unless stated otherwise, or where a schedule is provided.

. Gullies situated in areas accessible to wheeled vehicles to be of suitable construction for trafficked areas.

. Where land drain is identified on the Architect's details, connect into nearest SW stystem.

. This drawing should be read in conjunction with the Architect's and Structural Engineer's design drawings and specification.

. Site layout based on Carlton Design Partnership Site Layout, drawing number 160/04/SL Revision T, dated November 2016.

. Topographic Survey as per Siteline Site Survey, drawing number 36WZ001A, dated February 2016.

. Architectural Blocks based on Carlton Design Partnership Sub-Floor Plans, drawing numbers 1608/SUB/01 to 11, dated November
2016

. This drawing should be read in conjunction with Foul Water Sewer Longitudinal Sections (BSO/E4462/211 & 212), Surface Water
Sewer Longitudinal Sections (BSO/E4462/221 & 222), S104 Adoption Layout (BSO/E4462/401), FW & SW Manhole Schedules &
S$104 Construction Details (BSO/E4462/411 to 414), other Domestic Drainage Layouts, Domestic Drainage Construction Details
(BSO/E4462/461 & 462), Surface Water Attenuation Details (BSO/E4462/463 & 464) and Control Chamber Construction Details
(BSO/E4462/465).

19. Where backdrop is less than 1.0m for domestic drainage, backdrop to be accommodated with internal benching.

20. ANY VARIANCE OR DISCREPANCY MUST BE REPORTED BACK TO RCP ENGINEERING BEFORE WORK BEGINS.
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& \ . 1. FW & SW house drainage is to be constructed in accordance with the Building Regulations & BS8301 & the WRC Guide Sewers
§ S NS \\\\ \\ 1 . 2 O O KEY P LA N for Adoption 6th Edition & Interim Addendum.
§ § § %‘\ \\\\\ \ \ 2. Drains are to be constructed using flexibly jointed vitrified clay pipes to BS EN 295-1991 "Super Strength” specification (e.g.
§ § § § \ § § g Hepworth Supersleve or similar) or uPVC drainage pipework to BS4660 & BS2494, bedded & backfilled in accordance with
\ N § § § § 3 N mMMht:E: manufacturers instructions.
\ \\\\\\\\ N § AN §\ \‘ hy }3\“ Y 3. Location of sewers & lateral drains to be in accordance with the WRC Guide Sewers for Adoption 6th Edition & Interim Addendum
\ \§ — N and specific requirements of Southern Water.
\ & N N e T T P S 4. Backfilling of drain trenches adjacent to dwelling or other structure to be in accordance with BS8301-Fig. 9.
RN R R I TR 5. Access fittings & inspection chambers as table below:-
See BSO E4462/462 . . + e s e e e s e - O fseed Bts? E4f462/4|-62 . b St TYPE | DEPTH RANGE DESCRIPTION
. ; or details of swale NEER N B T N s
: for details of swale rainage R
H access chamber (Non Entry) in areas
% d ra | n ag e , - subject Ic.light vehicle.luadin.g .
. § ) x N i : ) . S 9.9 \\ . \‘«« . . . \\\\\\\\\\\\‘* AAAAAAAAA \\\\\\\\\\\\\Y \\\\\\\\\\\\\\\\ 3 6 0.6m to 1.0m ;gg:sr: Cdr:::i:‘ni:itg;:xigid
‘-m AR \\\\\ \\\N N \\\\\\\\\\\\lm \\\\\\\\\\\Q ‘“‘?\\\\\ \\\\\ N \\\\\\\\ \\\\\\\\\\\\\ ““““ & \\\\\\\\ e \\\\ \\\\\ N§\ \\\\\\\\ ) ‘\\\\\\\ - - _\\ \ j} . ? ’ —t‘\‘if_:' 7 0.6m 0 2.0m 190 or 225x100mm diameter Flexible
SN N N B anai Sat SN Ny N N Y b - o & A L & N N N S ST SN . . « \\\::; access chamber 1Ncrr Entry) )
N D i SN A SN S } 3 Y = B AR §; YN 8 0.0m 1o 0.6m ;ige usvs izr‘iﬁggm udr:agﬁ:i)' Flexible
TR e, . l l NG ; RE Rodding point at head of drain
e - e 6. As an alternative to the construction of domestic drainage chambers deeper than 1.0m, the "Osma Non - entry Inspection
T Chamber", 500mm dia. polypropylene chamber to a maximum depth of 3.0m may be used subject to the approval of the local
[ — building inspector or the NHBC inspector.
7. Cover levels indicated on the Drainage Schedules are nominal & may be adjusted to suit finished ground levels as necessary.
I 8. Generally inspection chamber covers should be Grade D400 in trafficked areas Grade B125 in parking areas and occasional traffic
- ——t and A15 in pedestrian only areas.
..»-’:- g ~\\\t(&&‘:§ SN 9. Rainwater downpipes to be connected direct to drain using an appropriate adaptor & removable section of downpipe to permit
........ T \““% rodding access.
e 10. The positions of SVP's, stub stacks, WC outlets, Back inlet gullies etc. & rainwater downpipes are to be accurately located from the
“;\1 i house type working drawings.
B i_‘_ﬂ__..{‘ 11. Generally FW drains are to be laid to falls of 1 in 40, SW drains are to be laid to falls of 1 in 60, both in 100mm diameter pipes. SW
- 3 pipes are to be 150mm diameter when serving 2 dwellings or more. FW pipes are to be 150mm diameter when serving 10 dwellings
or more unless stated otherwise, or where a schedule is provided.
. o 12. Gullies situated in areas accessible to wheeled vehicles to be of suitable construction for trafficked areas.
S O = 13. Where land drain is identified on the Architect's details, connect into nearest SW stystem.
14. This drawing should be read in conjunction with the Architect's and Structural Engineer's design drawings and specification.
15. Site layout based on Carlton Design Partnership Site Layout, drawing number 160/04/SL Revision T, dated November 2016.
16. Topographic Survey as per Siteline Site Survey, drawing number 36WZ001A, dated February 2016.
17. Architectural Blocks based on Carlton Design Partnership Sub-Floor Plans, drawing numbers 1608/SUB/01 to 11, dated November
2016
18. This drawing should be read in conjunction with Foul Water Sewer Longitudinal Sections (BSO/E4462/211 & 212), Surface Water
Sewer Longitudinal Sections (BSO/E4462/221 & 222), S104 Adoption Layout (BSO/E4462/401), FW & SW Manhole Schedules &
S$104 Construction Details (BSO/E4462/411 to 414), other Domestic Drainage Layouts, Domestic Drainage Construction Details
(BSO/E4462/461 & 462), Surface Water Attenuation Details (BSO/E4462/463 & 464) and Control Chamber Construction Details
(BSO/E4462/465).
19. Where backdrop is less than 1.0m for domestic drainage, backdrop to be accommodated with internal benching.
. 20. ANY VARIANCE OR DISCREPANCY MUST BE REPORTED BACK TO RCP ENGINEERING BEFORE WORK BEGINS.
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F9.1 10.68 9.28 4
F9.2 10.71 9.36 3 Private Foul Water Domestic Drainage QS it
F9.3 10.53 9.82 5 o
House connection via 300mm dia. shallow access chamber not more A
F10.1 10.23 8.39 4 than 600mm deep B
F10.2 10.32 9.09 4 . [
F10.3 10.64 9.54 4 Rodding Eye s
F10.4 10.10 9.20 5 -
Road Gully and Connection E:}li,c' mmmmm
F11.1 10.53 8.94 4 va
F11.2 10.72 9.28 3 Yard Gully and Connection 10 ‘GG
F11.3 10.69 9.59 4 e e e
F11.4 10.65 9.77 5 ‘Aco’ Channel or similar AN
F11.5 10.45 9.04 4 Threshold drain
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SN RV e F19.1 1053 8.83 4 Fin Drain oo o e e
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-V A i A ETThES N
/7 S \‘\‘\‘g‘k\\\i\\\\ NN F21.1 10.54 9.24 4 Cellr Storage e
’ F21.2 10.45 8.78 4 ! 277N
Root Protection Areas / \
(Refer to ACD Tree Reference Plan Drawing Number BDWS20440-03 ] I‘
F22.1 10.52 8.49 4 . received in .dwg format 22/11/2016 for details) \ s
< § Tree Protection Fencing
3 . N . F24.1 10.25 8.86 4 (Refer to ACD Tree Reference Plan Drawing Number BDWS20440-03
< - Y Pl = %\ F24.2 10.44 9.12 4 received in .dwg format 22/11/2016 for details)
/i > y \§\§§§‘;‘k'?3“““ L 1 \\ F24.3 10.04 9.29 3 Extents of "No Dig" Concrete Slab Road & Footway Construction.
L )6 X % F24.4 10.09 9.32 3 ol io Ap Do A .
-~ o \\\\“i‘\?‘\ \\§ F24.5 10.15 9.47 5 Extents of 20-40mm No Fines Stone to BS EN 13242 Fill Material over
- Py § - - "No Dig" Areas. )
oyt ;: RO { “““““““*-\.\\_ ™ o )
N E (8) ~ § o T < \‘“5“‘\"{%;‘3‘\:&?{\“?}%‘ P - § E Knee Rail - -0 O 0 0
rves - v b4 AN \ Sl ‘:“\“\\.\\\?‘ .‘3\:’}3 \.-"‘_?\5:\:‘:} ‘\:ﬁsﬁ’gﬁ\ :.-"i"“ § ] - i : { Indicative low level landscaping - & AR T
SEaK SO B O \\\\\ A AN RN (X A DOMESTIC SURFACE WATER
3 s * ) N Z :\ \\\\\\\\\\: gi Wi \‘i\: 3 g aigas ”\\“\’:5 o : ~\§ & v:\'“rf“ MAN HOLE SCH EDULE CDM NOTES
T x X \\\\\ & \\ o y.““““\
W e ~ o '.\\ i MG —
$ “:T““S“\‘\“ . 5 \\\ M/H NO- COVER INVERT M/H 1. EXISTING SERVICES. Depth of existing services must be determined prior to works commencing. The
% LEVEL LEVEL TYPE contractor is responsible for establishing underground services in accordance with HSE Guidance note HS (G)
% I— 47. Any services which would be within the proposed construction layers must be lowered to below the sub-base.
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\ § $10.3 10.21 8.02 3 © Crown copyright. All rights reserved. Licence number 100042156
D $10.8 10.10 9.15 3
§ S$10.9 10.00 9.27 7
\ $10.10 10.12 9.11 3
§ . S$10.11 10.25 9.24 3
§ S10.12 10.37 9.37 3
N $10.13 10.55 9.62 5
o N e ! S$10.14 10.60 9.70 5 E |02.06.17 | Trash screen added to outfall stw| ks | TS
TN X \\ S10.16 10.28 9.43 3
. N § S810.17 10.43 9.51 7 ] D ]08.03.17 | Personnel Doors removed from garages as per CDP's dwgs. Kd|sStw | TS
N K ! . N
y N R / ] 1 § g:g:g 18;3 gig ? C ]07.03.17 | Sheds & Bin locations updated to accord with External Works
Y i W N . . .
N S O A'\ N \\ 10.29 9.18 4 Layouts. Parking areas & swales revised. Issued for Tender SLW] IDC TS
N \ PL $10.20
N X A i
A i oo N = - \ \\\J (\’\AD‘ ) N . i S$10.21 10.46 9.38 3 B ]17.02.17 | Surface water drainage revised to accomodate swales SLW] IDC TS
\ S > Type Had‘{e & D N ; $10.22 10.58 9.51 3
b 4) Y N 4 1 = §\ i : $10.23 10.72 9.58 3 Notes added to outfall
. S o - _ T « » ¥ % S10.24 10.72 9.61 3 $27 removed from scheme
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ot G L e 9 A TR 3 S AN { $23.4 10.68 9.70 3
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SR - ~ 3 ] T . § s24.1 10.60 9.30 4 Site:- Drawing Title:-
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SN N ; $25.1 10.36 9.15 4
\ ooy 0o oo ; Hook Lane DOMESTIC
N $25.3 10.44 9.33 3
\ 525.4 10.45 9.41 4 Westergate DRAINAGE
% 8255 10.40 9.41 3
Y . 10.55 9.48 3
N\ 5256 10.55 248 3 West Sussex LAYOUT
Outlet pipe to be fitted | 261 1040 040 ; SHEET 2 OF 4
with Trash screen ' ' ' Date: January 2017 Scales: 1:200 at Af
s27.1 10.32 9.05 3 Drawn: AC | Checked: TRS | Approved: TRS
S27.2 10.29 9.24 3 .
$27.3 10.47 9.39 3 Drawing No.
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S27.5 10.45 9.61 7
S27.6 9.99 9.02 3
S27.7 10.15 9.10 3
s27.8 10.18 920 3 TENDER ISSUE
e 4 S27.9 10.28 9.30 7
Ao B \ $27.10 10.15 9.40 6
T o1t 1015 D : SUBJECT TO ADOPTING AUTHORITY APPROVAL
e LEVELT A . . ' ' '
TR 7 Outgoing 225mm dia outfall S27.12 10.00 9.2 5 T
7 oW pi -_ pipe (il:9.19maod) located $28.1 10.58 9.30 4
K7 within northern part of ditch. o0z o g >
Ao Pipe clearance works required S28.4 10.34 9.59 5
¥ « R - 528.5 10.57 9.28 4
A . o ERD circa 18m downstream of out_let. o286 1075 9.92 .
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N e .
I Y/ under Land Drainage Act 1991
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| NOTES

1. FW & SW house drainage is to be constructed in accordance with the Building Regulations & BS8301 & the WRC Guide Sewers

Outgoing 225mm dia outfall
for Adoption 6th Edition & Interim Addendum.
2. Drains are to be constructed using flexibly jointed vitrified clay pipes to BS EN 295-1991 "Super Strength” specification (e.g.
Hepworth Supersleve or similar) or uPVC drainage pipework to BS4660 & BS2494, bedded & backfilled in accordance with

pipe (il:9.19maod) located
Z V manufacturers instructions.

Pk

RN/ i

G0 '18-"‘. .
i‘«tteuu.a\\ L7 ABND N
[ (il \
forotac] - 3
within northern part of ditch.
3. Location of sewers & lateral drains to be in accordance with the WRC Guide Sewers for Adoption 6th Edition & Interim Addendum
and specific requirements of Southern Water.

Backfilling of drain trenches adjacent to dwelling or other structure to be in accordance with BS8301-Fig. 9.

\ e
L] l L]
Pipe clearance works required
. 4.
circa 1 8m dOWﬂ Stream Of Outlet_ 5. Access fittings & inspection chambers as table below:-
. . . TYPE | DEPTH RANGE DESCRIPTION
requires Council to serve notice s [ oemwaon o oo Fol o P
. access chamtfer 1Nun_Emry) in areas
under Land Drainage Act 1991 ko ik g
. 4 0.6m to 3.0m 450mm diameter Flexible / Rigid
N ——————— access chamber (Non Entry) in areas
- subject to light vehicle loading
W :\ 5 0.6mte 1.0m 450mm diameter Flexible / Rigid
2 access chamber (Non Entry)
.v‘\ B 0.6mte 1.0m 196mm diameter Flexible / Rigid
it access chamber (Non Entry)
" ok QE 7 0.6m to 2.0m 190 or 226x106mm diameter Flexible
By 3 o S . ‘:\“ , s B access chamber {Non Entry)
' : N . ‘ N NN PROPOSED 3m EASEMENT FROM TOP Eof e fecoesahamoor T Evy
. B Y OF BANK OF EX/ST/NG D/TCH RE Rodding point at head of drain
e ; ! 6. As an alternative to the construction of domestic drainage chambers deeper than 1.0m, the "Osma Non - entry Inspection
§ NEW PLOT FENCES TO TEHM/NA TE Chamber", 500mm dia. polypropylene chamber to a maximum depth of 3.0m may be used subject to the approval of the local
faly building inspector or the NHBC inspector.
; : §\' PR/OR TO EASEMENT STR/P 7. Cover Igevels indicated on the Drain[;ge Schedules are nominal & may be adjusted fo suit finished ground levels as necessary.
H % NOTE. 8. Generally inspection chamber covers should be Grade D400 in trafficked areas Grade B125 in parking areas and occasional traffic
§ and A15 in pedestrian only areas.
A § ALL REAR GARDEN FENCES WHICH 9. Rainwater d%wnpipes to b)é connected direct to drain using an appropriate adaptor & removable section of downpipe to permit
\¥ BACK ON EASEMENT TO BE 10. EI'or?edI[r)]ogs?:?ocnessz.l SVP's, stub stacks, WC outlets, Back inlet gullies etc. & rainwater downpipes are to be accurately located from the
‘ CONSTRUCTED WITH REMOVAL house type working drawings.
11. Generally FW drains are to be laid to falls of 1 in 40, SW drains are to be laid to falls of 1 in 60, both in 100mm diameter pipes. SW
PANELS! FOR FUTURE PRO VISION OF pipes are to be 150mm diameter when serving 2 dwellings or more. FW pipes are to be 150mm diameter when serving 10 dwellings
" " or more unless stated otherwise, or where a schedule is provided.
MAJOR MAINTENANCE WORKS 12. Gullies situated in areas accessible to wheeled vehicles to be of suitable construction for trafficked areas.
AS/IF REOUIRED 13. Where land drain is identified on the Architect's details, connect into nearest SW stystem.
14. This drawing should be read in conjunction with the Architect's and Structural Engineer's design drawings and specification.
. 15. Site layout based on Carlton Design Partnership Site Layout, drawing number 160/04/SL Revision T, dated November 2016.
16. Topographic Survey as per Siteline Site Survey, drawing number 36WZ001A, dated February 2016.

I

17. Architectural Blocks based on Carlton Design Partnership Sub-Floor Plans, drawing numbers 1608/SUB/01 to 11, dated November
2016

18. This drawing should be read in conjunction with Foul Water Sewer Longitudinal Sections (BSO/E4462/211 & 212), Surface Water
Sewer Longitudinal Sections (BSO/E4462/221 & 222), S104 Adoption Layout (BSO/E4462/401), FW & SW Manhole Schedules &
S$104 Construction Details (BSO/E4462/411 to 414), other Domestic Drainage Layouts, Domestic Drainage Construction Details
(BSO/E4462/461 & 462), Surface Water Attenuation Details (BSO/E4462/463 & 464) and Control Chamber Construction Details
(BSO/E4462/465).

19. Where backdrop is less than 1.0m for domestic drainage, backdrop to be accommodated with internal benching.

20. ANY VARIANCE OR DISCREPANCY MUST BE REPORTED BACK TO RCP ENGINEERING BEFORE WORK BEGINS.
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\ o _ iati Site Bound
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T ,;\‘“3“-5\\\\\ . _‘::i'/w — Surveyed |eve|’ fa'“ng from number 160/04/SL Revision V dated March 2017)
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Ca %*‘” ~' § Ditch gradient to be 1 in 845
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Otam 180 8 \ LW %i\}\ 6 Nean n i §\= DOMESTIC FOUL WATER Adoptable Foul Water Sewers Q\\\\\\\\( S NN
Sy . ® W - 820.3 MANHOLE SCHEDULE o N
i 184 L4 N 9)‘ 3 §'A & Adoptable Foul Water Rising Main OO & ANONN T RO
WY ] 8726 J8qas I r § A o N M/H No. COVER INVERT M/H Private Surface Water Domestic Drainage
W sww | \\\\\\\\\\\\\\'\\\;fﬁ IS Q@ i LEVEL LEVEL TYPE
: \\\ ¥ :3.}}{% o ;‘::\3/\\“{,\“ 1 I Private Foul Water Domestic Drainage Q0D
- i W SR et
- 2 FIRG PR \
¢ i W i e \
‘5 - F2.1 9.70 8.90 5 House connection via 300mm dia. shallow access chamber not more 3
F2.2 9.93 9.13 3 than 600mm decp .
T F2.3 9.75 9.05 5 | .
] :’-\L-‘g i LW [ F2.4 10.05 9.00 4 Rodding Eye Gk
D :sgg:l\;;‘j“g ss“fjg e o r el F3.1 10.05 8.85 4 Road Gully and Connection E:}S,,C' mmmmm
T i N 53.\5 & "4:\“5 | j S F4.1 10.00 8.62 4 Yard Gully and Connection
H R “‘ =
I h7t5 PLOT§7§4§ gg‘g\‘\ }“3‘:‘\5-{&\ 5‘“" T 5 (80 ] z(- F5.1 9.85 7.41 3 ‘Aco’ Channel or similar
bignton Type Leigfﬁon‘* H;—:w & N \\ NS F5.2 9.99 8.44 4 Threshold drain
i§ § 73 ,5 S < N F6.1 10.15 9.25 5 Permeable Paving S ———
\i §“§“§.\§\‘ 3 { — 3 N H ,-j . F6.2 10.24 9.34 5 Fin Drain L EINDRAR
:‘::“ﬁ TR o. Py o s o A F7.1 10.20 9.05 4 PT P Ty
L NS R A 72 0B o : et St CEEETCEET
A “:i“\‘:“z‘ i \? ::,‘ F7.3 10.05 9.20 5 Root Protection Areas ,’/ \\\
‘*‘4‘\"‘—155 \ : F7.4 10.15 9.30 5 (Refer to ACD Tree Reference Plan Drawing Number BDWS20440-03 [ )
HEEN 3;. G = PROPOSED 3m EASEMENT FROM TOP F7.5 10.22 8.70 4 received in .dwg format 22/11/2016 for details) \\\ Y
- arage :si\ OF BANK OF EXISTING DITCH. F13.1 10.18 8.08 4 Tree Protection Fencing
A & N . . . . (Refer to ACD Tree Reference Plan Drawing Number BDWS20440-03
v i . i S NOTE: PERMEABLE PARKING PROPOSED F13.2 10.30 9.40 7 received in .dwg format 22/11/2016 for details)
:5‘ \ Ry . TO BE RETAINED IN CURRENT LOCATION Extents of " o Dig" Concrete Slab Road & Footway Construction.
R WITH A DEED OF EASEMENT TO BE F25.1 10.14 8.84 4 s &
74 R INCLUDED TO ALLOW MANAGEMENT F25.2 10.10 8.89 4 F;l(;egls ollAfeOa-‘:Omm No Fines Stone to BS EN 13242 Fill Material over
& COMPANY TO CROSS AREA TO ALLOW F27.1 10.35 9.00 4 Sl SRR 3
FOR FUTURE MAINTENANCE WORKS F27.2 10.32 9.42 5 Knee Rail - St : -+—o——o—o
5\§ \: F27.3 10.30 9.50 5 Indicative low level landscaping - Sidizor fo Lanaoaping fnformaiion st s s s s s s s e

CDM NOTES

72 o
¢ N T
D O ;‘g :‘& A B T N ,\‘\“‘“\\ SN
-l T \" TN AT A W \\“““\\\\*““‘\\ 1. EXISTING SERVICES. Depth of existing services must be determined prior to works commencing. The
Q— 8 ] s ’ s \ DOM EST'C SU RFACE WATER contractor is .respon.sible for eslabli.sh?ng underground services.in accordance with HSE Guidance note HS (G)
|_>: 8 ’ . 2 REINFORCED GRASS ACCESS FOR THE §\ MANHOLE SCHEDULE 47. Any services which would be within the proposed construction layers must be lowered to below the sub-base.
70 | § —— MAINTENANCE OF THE SURFACE N
| ' NN WATER PUMPING STATION & M/H No. COVER  INVERT MM [ =
r : : A DOWNSTREAM DEFENDER LEVEL LEVEL ~ TYPE AL BAR 1200 ot A1
NN & ; s :200 at
i\ “s\\\““‘,e‘\\\““‘e\\\“\&“\\\“\“\o\\\“‘\“s\\\“‘\\e‘\\\“o\“\\\\“\\\s‘\\“‘\,~“\\\\\\“"° S5.1 950 8.44 4 © Crown copyright. All rights reserved. Licence number 100042156
YN § 5.2 9.88 8.54 3
i j\ ; ggi ?0639 gg; i E |02.06.17 | Additional clarification notes to surface water ourtfall drainage. |SLW] KJ TS
i \‘f§ g HS 1\ % mm/ S5.5 10.15 9.05 3 Reinforced grass access to surface water pumping station
L \/ 3 - L ’é \:\ gg? :3092)5 811 g Knee rail & indicative landscaping shown to Pond 2
y ’§ § I \V\\ / FINALISED DETAILS OF $5.8 10.10 9.20 5 D ]08.03.17 | Personnel Doors removed from garages as per CDP'sdwgs. | KJ | SLW | TS
\g : ’ ’I‘ \\\\ X / ADOPTABLE FOUL WATER $69 10.05 9.25 6 C ]07.03.17 |Plot 60 garage moved. Sheds & Bin locations updated to accord
i ‘ R \’# e ’§"“ ~ § 5 \\ y l PUMPING STATION SUBJECT TO S6.1 10.30 9.12 4 with External Works. Parking areas revised. Plots 71-73 resited
§i‘ s\ L 7 1 E 5 ) 5 N’ %; / / SPECIALIST SUPPLIER $6.2 10.16 9.24 3 lssued for Tender stwloc s
S aytm i N ~ = ‘ i f . PROPOSALS TO BE CONFIRMED.
rPLOT 70 ﬁn“s\\ \ Iy S ,.’: - d / / ”§ § } / i s\ S7.1 9.97 8.87 4 B ] 17.02.17 | Surface water drainage revised to accomodate swales, cellular |SLW] IDC TS
ype AShWOQF\t:\ g * {§ Ne) :% q : ’ / /Qm T Ty 2 ; § S72 9.96 9.00 3 storage, Notes added to outfall, kerb outlet drainage to swales
HITHN | f e | 1~y ,§ & /IQ g Y % { N $8.1 9.95 8.74 3 Outfall to existing ditch revised
T - / : WIF Lo ? 3 e ' o S8.2 10.04 8.82 3 Rev| Date | Details By [Chkd|Appd
0 > N S$8.3 10.27 9.12 4 '
i = o , to base df % \ / g S \ S8.5 10.13 9,00 4 Client
it i attenuation A\ 1‘% : N ] . 586 10.05 9.06 5 -
g\ by W AR . § C%U T $8.7 9.93 9.23 5
::s:g N 8 . \ d H ““---u«...““..““...\“...““_‘\‘“‘_‘“““\“‘“\“‘
8 & \\\\\\ © A\ e {l ] 81811 10.21 9.12 3 o _
| ‘ $18.5 10.15 9.28 5 MAVINY WIHLKOIN WA K
A ) : j ALLOWANCE TO BE MADE FOR BAGWORK \‘\ DAV l D Wl LSON HQM E S
T — { || HEADWALL OUTFALL TO WATERCOURSE. & o i : WHERE QUALITY LIVES
N \\\\\\‘ SUBJECT TO SUBJECT SPECIALIST $20.3 1011 907 4 ' ' - '
;;;Rb 1 in 297 \ Py SUPPLIER PROPOSALS TO BE CONFIRMED $20.4 9.98 9.18 3
: ...\..".E.\\\.v'mm\'m \‘m Rt R 5 A’:‘:einua i i . & ORDINARY WATERCOURSE CONSENT. gggg 1818 8;2 g
d N AREER A58 Lavel = + - - . . . . . )
! : Drawing Title:-
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‘_ St 10.38 225 : Hook Lane DOMESTIC
; s22.4 10.22 8.92 4
: Westergate DRAINAGE
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APPENDIX (2)

SURFACE WATER CALCULATIONS

BSO/E4462/16108
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Rogers Cory Partnership

Page 1

The Old School Hook Lane
Old School Road Westergate
Hook Hampshire RG27 9NJ West Sussex

Date 02/06/2017 16:05

Designed by SLW

File 4462-SW2 - slw review.mdx Checked by TS

Y
N
3

Micro Drainage

Network 2014.1.1

PN

-

.000
. 001

-

2.000
2.001

3.000
3.001

2.002

4.000

1.002

5.000
5.001

6.000

[$)]

.002

.000
. 001
.002
.003

NN NN

Existing Network Details for 4462-SW2A.SWS

Length Fall Slope I.Area T.E. Base k HYD
(m) (m) (1:X) (ha) (mins) Flow (1l/s) (mm) SECT
62.242 0.417 149.3 0.129 5.00 0.0 0.600 o
9.519 0.259 36.8 0.119 0.00 0.0 0.600 o
5.152 0.118 43.7 0.012 5.00 0.0 0.600 o
19.712 0.384 51.3 0.000 0.00 0.0 0.600 o
10.972 0.115 95.4 0.040 5.00 0.0 0.600 o
24.027 0.202 118.9 0.064 0.00 0.0 0.600 o
46.170 0.156 296.0 0.070 0.00 0.0 0.600 o
23.063 0.675 34.2 0.061 5.00 0.0 0.600 o
54.451 0.176 309.4 0.089 0.00 0.0 0.600 o
28.633 0.412 69.5 0.086 5.00 0.0 0.600 o
18.791 0.303 62.0 0.059 0.00 0.0 0.600 o
15.345 0.077 200.0 0.000 5.00 0.0 0.600 o
7.018 0.098 71.6 0.000 0.00 0.0 0.600 o
17.122 0.098 174.7 0.000 5.00 0.0 0.600 o
18.355 0.062 296.0 0.000 0.00 0.0 0.600 o
14.494 0.049 296.5 0.034 0.00 0.0 0.600 o
14.976 0.051 296.5 0.022 0.00 0.0 0.600 o
Network Results Table
PN US/IL Z I.Area I Base Vel Cap
(m) (ha) Flow (1l/s) (m/s) (1l/s)
1.000 &.402 0.129 0.0 1.07 42.5
1.001 8.685 0.248 0.0 2.16 86.1
2.000 9.18% 0.012 0.0 1.53 27.0
2.001 9.041 0.012 0.0 1.41 24.9
3.000 &.874 0.040 0.0 1.03 18.2
3.001 8.859 0.104 0.0 1.20 47.6
2.002 8.582 0.186 0.0 0.75 30.0
4,000 9.232348 0.061 0.0 1.73 30.5
1.002 8.276 0.584 0.0 1.02 113.2
5.000 &.133 0.086 0.0 1.57 62.5
5.001 8.726 0.145 0.0 1.66 66.1
6.000 7.%18¢ 0.000 0.0 ¢.7% 12.5
5.002 7.073 0.145 0.0 1.19 21.0
7.000 §.8%0 0.000 0.0 0.99 39.2
7.001 8.712 0.000 0.0 0.75 30.0
7.002 8.650 0.034 0.0 0.75 30.0
7.003 8.601 0.056 0.0 0.75 30.0

DIA
(mm)

225
225

%8

150

©1982-2014 XP Solutions
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Rogers Cory Partnership Page 2

The Old School Hook Lane
Old School Road Westergate

Hook Hampshire RG27 9NJ West Sussex

Date 02/06/2017 16:05 Designed by SLW

File 4462-SW2 - slw review.mdx Checked by TS

Micro Drainage Network 2014.1.1

Existing Network Details for 4462-SW2A.SWS

PN Length Fall Slope I.Area T.E. Base k HYD DIA
(m) (m) (1:X) (ha) (mins) Flow (1l/s) (mm) SECT (mm)
7.004 48.501 0.114 427.1 0.059 0.00 0.0 0.600 o 225
7.005 5.949 0.014 427.1 0.036 0.00 0.0 0.600 o 225
7.006 4.402 0.010 427.1 0.016 0.00 0.0 0.600 o 225
7.007 37.370 0.087 427.1 0.058 0.00 0.0 0.600 o 300
1.003 14.331 0.029 500.0 0.035 0.00 0.0 0.600 o 450
1.004 31.931 0.064 498.9 0.065 0.00 0.0 0.600 o 450
8.000 9.581 0.093 103.0 0.024 5.00 0.0 0.600 o 130
8.001 10.256 0.059 174.8 0.048 0.00 0.0 0.600 o 150
8.002 42.619 0.144 296.9 0.045 0.00 0.0 0.600 o 225
8.003 7.645 0.026 296.9 0.000 0.00 0.0 0.600 o 225
8.004 6.882 0.239 28.8 0.000 0.00 0.0 0.600 o 225
1.005 32.855 0.066 500.0 0.023 0.00 0.0 0.600 o 525
1.006 7.738 0.015 515.9 0.073 0.00 0.0 0.600 o 525
1.007 8.726 0.009 1016.0 0.000 0.00 0.0 0.600 o 600
1.008 4.000 0.012 324.4 0.000 0.00 0.0 0.600 o 600
Network Results Table
PN US/IL Z I.Area I Base Vel Cap

(m) (ha) Flow (1l/s) (m/s) (1l/s)

7.004 8.551 0.115 0.0 ©.83 24.9

7.005 8.437 0.151 0.0 3 24.9

7.006 8.423 0.167 0.0 ©.83 24.9

7.007 8.338 0.225 0.0 0.75 53.3

1.003 6.675 0.989 0.0 0.90 143.5

1.004 &.847 1.054 0.0 0.90 143.7

8.000 &.783 0.024 0.0 0.99 17.5

8.001 8.700 0.072 0.0 0.76 13.4

8.002 8.566 0.117 0.0 0.75 30.0

8.003 8.423 0.117 0.0 0.75 30.0

8.004 8.397 0.117 0.0 2.45 97.4

1.005 6.508 1.194 0.0 0.99 215.4

1.006 6.442 1.267 0.0 0.98 212.0

1.007 6.352 1.267 0.0 0.76 213.6

1.008 6.344 1.267 0.0 1.35 380.7

Free Flowing Qutfall Details for 4462-SW2A.SWS

Outfall Outfall C. Level I. Level Min D,L L)

Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.008 1 9.282 6.331 0.000 0 0

©1982-2014 XP Solutions
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File 4462-SW2 - slw review.mdx Checked by TS

Micro Drainage

Network 2014.1.1

Simulation Criteria for 4462-SW2A.SWS

Volumetric Runoff Coeff

Areal Reduction Factor

Hot Start (mins)

Hot Start Level (mm)

Manhole Headloss Coeff (Global)
Foul Sewage per hectare (1/s)

0.840 Additional Flow - % of Total Flow
1.000 MADD Factor * 10m3/ha Storage
0 Inlet Coeffiecient

0 Flow per Person per Day (1/per/day)
Run Time (mins)
0.000 Output Interval (mins)

0.500

Synthetic Rainfall Details

Rainfall Model
Return Period (years)

M5-60 (mm)
Ratio R

FSR
100

Region England and Wales

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Number of Online Controls 3 Number of Storage Structures 3 Number of Real Time Controls O

Profile Type Winter

Cv (Summer)
Cv (Winter)

19.000 Storm Duration (mins)

0.350

0.750
0.840
30

0.000
2.000
0.800
0.000
60

1
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The Old School Hook Lane
Old School Road Westergate

Hook Hampshire RG27 9NJ West Sussex

Date 02/06/2017 16:05 Designed by SLW

File 4462-SW2 - slw review.mdx Checked by TS

Micro Drainage Network 2014.1.1

Online Controls for 4462-SW2A.SWS

Hydro-Brake Optimum® Manhole: 8. DS/PN: 1.003, Volume (m3): 12.9

Unit Reference MD-SHE-0131-1000-2000-1000

Design Head (m) 2.000

Design Flow (1/s) 10.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Diameter (mm) 131

Invert Level (m) 6.675

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1500
Control Points Head (m) Flow (1l/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 2.000 10.0 Kick-Flo® 1.167 7.8
Flush-Flo™ 0.569 9.8 |Mean Flow over Head Range - 8.7

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake
Optimum® as specified. Should another type of control device other than a Hydro-Brake Optimum® be
utilised then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1l/s) |Depth (m) Flow (1/s)
0.100 4. 0.800 9. 2.000 10.0 4.000 13.9 7.000 18.1
0.200 8.3 1.000 9.0 2.200 10.5 4.500 14.7 7.500 18.7
0.300 9.2 1.200 7.9 2.400 10.9 5.000 15.4 8.000 19.3
0.400 9.6 1.400 8.5 2.600 11.3 5.500 16.2 8.500 19.9
0.500 9.8 1.600 9.0 3.000 12.1 6.000 16.8 9.000 20.5
0.600 9.8 1.800 9.5 3.500 13.0 6.500 17.5 9.500 21.0

Hydro-Brake Optimum® Manhole: 5. DS/PN: 1.006. Volume (m3): 13.0

Unit Reference MD-SHE-0147-1080-1280-1080

Design Head (m) 1.280

Design Flow (1/s) 10.8

Flush-Flo™ Calculated

Objective Minimise upstream storage

Diameter (mm) 147

Invert Level (m) 6.442

Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1l/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.280 10.8 Kick-Flo® 0.822 8.7
Flush-Flo™ 0.378 10.8 | Mean Flow over Head Range - 9.3

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake
Optimum® as specified. Should another type of control device other than a Hydro-Brake Optimum® be
utilised then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1l/s) |Depth (m) Flow (1/s)

0.100 5.3 0.600 10.4 1.600 12.0 2.600 15.1 5.000 20.6
0.200 10.1 0.800 9.1 1.800 12.7 3.000 16.1 5.500 21.6
0.300 10.7 1.000 9.6 2.000 13.3 3.500 17.4 6.000 22.5
0.400 10.8 1.200 10.4 2.200 13.9 4.000 18.5 6.500 23.4
0.500 10.6 1.400 11.2 2.400 14.5 4.500 19.6 7.000 24.2
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Micro Drainage

Network 2014.1.1

Hydro-Brake Optimum® Manhole: 5, DS/PN: 1.006, Volume (m3): 13.0

7.500 25.0 8.

000

Depth (m) Flow (1/s) |[Depth (m) Flow (1l/s) |Depth (m) Flow (1/s)

25.8 8.500 26.6 9.

000

Depth (m) Flow (1/s)

27.3

Depth

9.

Depth/Flow Relationship Manhole: 4, DS/PN: 1.007, Volume (m3): 7.1

Depth (m) Flow (1/s) |Depth
0.100 6.1700 0
0.200 6.1700 0
0.300 6.1700 0
0.400 6.1700 1
0.500 6.1700 1
0.600 6.1700 1

.700
.800
.900
.000
.100

Invert Level (m) 6.427

(m) Flow (1/s) |Depth (m) Flow (1/s) |Depth
.1700 1.300 6.1700 1
.1700 1.400 6.1700 2
.1700 1.500 6.1700 2
.1700 1.600 6.1700 2
.1700 1.700 6.1700 2
.1700 1.800 6.1700 2

.200

[e )« )Mo )Mo Ne)]

(m) Flow (1l/s)

.900
.000
.100
.200
.300
.400

[e )« )Mo )Mo Ne)]

.1700
.1700
.1700
.1700
.1700
.1700

Depth

WD ND

(m) Flow (1l/s)

500

(m)

.500
.600
.700
.800
.900
.000

28.0

Flow (1/s)

[e )« )Mo )Mo Ne)]

.1700
.1700
.1700
.1700
.1700
.1700
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The Old School Hook Lane

Old School Road Westergate

Hook Hampshire RG27 9NJ West Sussex
Date 02/06/2017 16:05 Designed by SLW
File 4462-SW2 - slw review.mdx Checked by TS
Micro Drainage Network 2014.1.1

Storage Structures for 4462-SW2A.SWS

Cellular Storage Manhole: 34, DS/PN: 6.000

Invert Level (m) 7.163 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m2) Inf. Area (m2) Depth (m) Area (m2) Inf. Area (m2) Depth (m) Area (m2) Inf. Area (m2)
0.000 480.0 952.0 3.600 0.0 1050.8 7.200 0.0 1050.8
0.400 480.0 1001.4 4.000 0.0 1050.8 7.600 0.0 1050.8
0.800 480.0 1050.7 4.400 0.0 1050.8 8.000 0.0 1050.8
1.200 480.0 1050.8 4.800 0.0 1050.8 8.400 0.0 1050.8
1.201 0.0 1050.8 5.200 0.0 1050.8 8.800 0.0 1050.8
2.000 0.0 1050.8 5.600 0.0 1050.8 9.200 0.0 1050.8
2.001 0.0 1050.8 6.000 0.0 1050.8 9.600 0.0 1050.8
2.800 0.0 1050.8 6.400 0.0 1050.8 10.000 0.0 1050.8
3.200 0.0 1050.8 6.800 0.0 1050.8

Tank or Pond Manhole: 8, DS/PN: 1.003

Invert Level (m) 8.462
Depth (m) Area (m2) |Depth (m) Area (m2) |Depth (m) Area (m2)

0.000 173.0 1.000 398.0 1.300 1465.0

Complex Manhole: 5. DS/PN: 1.006

Cellular Storage

Invert Level (m) 7.500 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m2) Inf. Area (m2) Depth (m) Area (m2) Inf. Area (m2) Depth (m) Area (m2) Inf. Area (m2)
0.000 250.0 100.0 3.600 0.0 148.0 7.200 0.0 148.0
0.400 250.0 116.0 4.000 0.0 148.0 7.600 0.0 148.0
0.800 250.0 132.0 4.400 0.0 148.0 8.000 0.0 148.0
0.801 0.0 148.0 4.800 0.0 148.0 8.400 0.0 148.0
1.201 0.0 148.0 5.200 0.0 148.0 8.800 0.0 148.0
1.600 0.0 148.0 5.600 0.0 148.0 9.200 0.0 148.0
1.601 0.0 148.0 6.000 0.0 148.0 9.600 0.0 148.0
2.800 0.0 148.0 6.400 0.0 148.0 10.000 0.0 148.0
3.200 0.0 148.0 6.800 0.0 148.0

Tank or Pond

Invert Level (m) 8.200
Depth (m) Area (m2) |Depth (m) Area (m2) |Depth (m) Area (m2)

0.000 216.0 0.750 355.0 0.751 0.0
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The Old School Hook Lane
Old School Road Westergate

Hook Hampshire RG27 9NJ West Sussex

Date 02/06/2017 16:05 Designed by SLW

File 4462-SW2 - slw review.mdx Checked by TS

Micro Drainage Network 2014.1.1

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 4462-SW2A.SWS

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Number of Online Controls 3 Number of Storage Structures 3 Number of Real Time Controls O

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.350 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF
Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30

Return Climate First X First Y First Z O0/F Lvl
PN Storm Period Change Surcharge Flood Overflow Act. Exc.

.000 15 Winter
.001 15 Winter
.000 15 Winter
.001 15 Winter
.000 15 Winter
.001 15 Winter
.002 15 Winter
.000 15 Winter
.002 15 Winter
.000 15 Winter
.001 15 Winter
.000 240 Winter
.002 15 Winter
.000 360 Winter
.001 15 Winter
.002 15 Winter
.003 15 Winter
.004 15 Winter
.005 15 Winter
.006 15 Winter
.007 15 Winter
.003 15 Winter
.004 120 Winter
.000 15 Winter
.001 15 Winter
.002 15 Winter
.003 15 Winter
.004 15 Winter
.005 120 Winter
.006 120 Winter
.007 120 Winter
.008 15 Summer

30/15 Summer
30/15 Summer
100/15 Summer
30/15 Summer
30/15 Summer
30/15 Summer
30/15 Summer
100/15 Summer
30/15 Summer
100/15 Winter
100/15 Summer

1/60 Summer

1/15 Summer
100/15 Summer
100/15 Summer
30/15 Summer
30/15 Summer
30/15 Summer
30/15 Summer
30/15 Summer
30/15 Summer

1/15 Summer

1/15 Winter
30/15 Summer
30/15 Summer
30/15 Summer
30/15 Summer

1/15 Summer
1/15 Summer
1/15 Winter

4 A A L PO O® A ANNSNSNNNNNTOUO L BANWWNON
b Ll b 4 4
0000000000000 0000000000000O00OO0OO

A d° d° ° d° d° ° I P d° I I I I P I I ° I X I I X P P P P P P
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The Old School Hook Lane
Old School Road Westergate

Hook Hampshire RG27 9NJ West Sussex

Date 02/06/2017 16:05 Designed by SLW

File 4462-SW2 - slw review.mdx Checked by TS

Micro Drainage Network 2014.1.1

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 4462-SW2A.SWS

Water Flooded Pipe
US/MH Level Surch'ed Volume Flow / 0'flow Flow
PN Name (m) Depth (m) (m3) Cap. (1/s) (1/s) Status

1.000 11 9.201 -0.126 0.000 0.38 0.0 15.5 OK
1.001 10 8.783 -0.127 0.000 0.39 0.0 28.0 OK
2.000 14 9.185 -0.124 0.000 0.07 0.0 1.5 OK
2.001 13 9.066 -0.125 0.000 0.06 0.0 1.5 OK
3.000 16 9.031 -0.093 0.000 0.31 0.0 5.0 OK
3.001 15 8.939 -0.145 0.000 0.27 0.0 11.8 OK
2.002 12 8.724 -0.083 0.000 0.70 0.0 20.0 OK
4.000 28 9.279 -0.097 0.000 0.26 0.0 7.7 OK
1.002 9 8.540 -0.111 0.000 0.56 0.0 59.0 OK
5.000 19 9.204 -0.159 0.000 0.18 0.0 10.7 OK
5.001 18 8.809 -0.142 0.000 0.29 0.0 17.0 OK
6.000 34 7.390 0.090 0.000 0.53 0.0 6.2 SURCHARGED
5.002 17 8.262 1.039 0.000 0.33 0.0 5.8 SURCHARGED
7.000 27 8.810 -0.225 0.000 0.00 0.0 0.0 OK
7.001 26 8.712 -0.225 0.000 0.00 0.0 0.0 OK
7.002 25 8.713 -0.162 0.000 0.13 0.0 3.5 OK
7.003 24 8.686 -0.140 0.000 0.22 0.0 5.7 OK
7.004 23 8.663 -0.113 0.000 0.47 0.0 11.3 OK
7.005 22 8.571 -0.091 0.000 0.63 0.0 14.3 OK
7.006 21 8.553 -0.095 0.000 0.63 0.0 15.6 OK
7.007 20 8.532 -0.106 0.000 0.40 0.0 19.8 OK
1.003 8 8.513 1.388 0.000 0.11 0.0 9.6 SURCHARGED
1.004 7 7.582 0.485 0.000 0.10 0.0 12.5 SURCHARGED
8.000 33 8.838 -0.105 0.000 0.19 0.0 3.0 OK
8.001 32 8.792 -0.058 0.000 0.68 0.0 8.1 OK
8.002 31 8.673 -0.119 0.000 0.44 0.0 12.5 OK
8.003 30 8.538 -0.110 0.000 0.52 0.0 12.3 OK
8.004 29 8.461 -0.161 0.000 0.18 0.0 12.3 OK
1.005 6 7.580 0.547 0.000 0.10 0.0 18.6 SURCHARGED
1.006 5 7.579 0.611 0.000 0.08 0.0 10.0 SURCHARGED
1.007 4 7.448 0.496 0.000 0.04 0.0 6.2 SURCHARGED
1.008 3 6.410 -0.534 0.000 0.03 0.0 6.2 OK
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The Old School Hook Lane
Old School Road Westergate

Hook Hampshire RG27 9NJ West Sussex

Date 02/06/2017 16:05 Designed by SLW

File 4462-SW2 - slw review.mdx Checked by TS

Micro Drainage Network 2014.1.1

30 vear Return Period Summary of Critical Results by Maximum Level (Rank 1) for 4462-
SW2A.SWS

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Number of Online Controls 3 Number of Storage Structures 3 Number of Real Time Controls O

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.350 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF
Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,
1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30
Return Climate First X First Y First Z O0O/F Lvl
PN Storm Period Change Surcharge Flood Overflow Act. Exc.
1.000 15 Winter 30 0% 30/15 Summer
1.001 15 Winter 30 0% 30/15 Summer
2.000 15 Winter 30 0% 100/15 Summer
2.001 15 Winter 30 0% 30/15 Summer
3.000 15 Winter 30 0% 30/15 Summer
3. 15 Winter 30 0% 30/15 Summer
4.000 15 Winter 30 0% 100/15 Summer
5.000 15 Winter 30 0% 100/15 Winter
5.001 15 Winter 30 0% 100/15 Summer
6.000 600 Winter 30 0% 1/60 Summer
5.002 30 Winter 30 0% 1/15 Summer
7.000 15 Winter 30 0% 100/15 Summer
7.001 15 Winter 30 0% 100/15 Summer
7.002 15 Winter 30 0% 30/15 Summer
7. 15 Winter 30 0% 30/15 Summer
3 ar 30 8y I

ar 30

7.007 30 Winter 30 30/15 Summer
1.003 30 Winter 30 1/15 Summer
1.004 180 Winter 30 1/15 Winter
8. 15 Winter 30 30/15 Summer
8.004 15 Winter 30

1.005 180 Winter 30 1/15 Summer
1.006 180 Winter 30 1/15 Summer
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The Old School Hook Lane
Old School Road Westergate
Hook Hampshire RG27 9NJ West Sussex
Date 02/06/2017 16:05 Designed by SLW
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Micro Drainage Network 2014.1.1
30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 4462-
SW2A.SWS
Return Climate First X First Y First Z O0O/F Lvl
PN Storm Period Change Surcharge Flood Overflow Act. Exc.
1.007 180 Winter 30 0% 1/15 Winter
1.008 15 Summer 30 0%
Water Flooded Pipe

US/MH Level Surch'ed Volume Flow / 0'flow Flow
PN Name (m) Depth (m) (m3) Cap. (1/s) (1/s) Status

1.000 11 9.392 0.065 0.000 0.85 0.0 34.7 SURCHARGED
1.001 10 9.100 0.190 0.000 0.83 0.0 59.3 SURCHARGED
2.000 14 9.243 -0.066 0.000 0.17 0.0 3.7 OK
2.001 13 9.238 0.047 0.000 0.22 0.0 5.3 SURCHARGED
3.000 16 9.323 0.199 0.000 0.60 0.0 9.9 SURCHARGED
3.001 15 9.290 0.206 0.000 0.58 0.0 25.4 SURCHARGED
2,008 HEER NN GL4ES L 000 1L38 G.0 0 58,5 SURCHARGED
4. 28 9.315 -0.061 0.000 0.65 0.0 18.8 OK
1.8 &o8.a 0388 G.000G TOEY .0 133,98 SURCHARGED
5. 19 9.245 -0.118 0.000 0.45 0.0 26.2 OK
5. 18 8.876 -0.075 0.000 0.76 0.0 45.2 OK
6. 34 7.813 0.513 0.000 0.54 0.0 6.3 SURCHARGED
5. 17 8.588 1.365 0.000 0.21 0.0 3.7 SURCHARGED
7. 27 8.927 -0.108 0.000 0.01 0.0 0.5 OK
7. 26 8.929 -0.008 0.000 0.08 0.0 2.1 OK
7. 25 8.955 0.080 0.000 0.26 0.0 6.8 SURCHARGED
7. 24 8.954 0.128 0.000 0.38 0.0 10.1 SURCHARGED
B s (I ¥ i

7. 0. 0.0 41.2 SURCHARGED
1. 1.720 0.0 9.8 SURCHARGED
1. 0.809 0.0 14.7 SURCHARGED
8. 0.108 0.0 7.6 SURCHARGED

S 3 & : .

8.004 29 8.505 -0.117 0.0 32.4 OK
1.005 6 7.902 0.869 0.0 25.7 SURCHARGED
1.006 5 7.901 0.933 0.0 8.6 SURCHARGED
1.007 4 7.770 0.818 0.0 6.2 SURCHARGED
1.008 3 6.410 -0.534 0.0 6.2 OK
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The Old School Hook Lane
Old School Road Westergate

Hook Hampshire RG27 9NJ West Sussex

Date 02/06/2017 16:05 Designed by SLW

File 4462-SW2 - slw review.mdx Checked by TS

Micro Drainage Network 2014.1.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 4462-
SW2A.SWS

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Number of Online Controls 3 Number of Storage Structures 3 Number of Real Time Controls O

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.350 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF
Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30

Return Climate First X First Y First Z O0/F Lvl
PN Storm Period Change Surcharge Flood Overflow Act. Exc.

a9 D
[t

ar
NI

P
&y

15 Winter +30% 100/15 Summer
15 Winter +30% 30/15 Summer
15 Winter +30% 30/15 Summer
15 Winter +30% 30/15 Summer

15

RRCIRA SUATD U

+30% 100/15 Summer

34 Wavter PR J071S Summs
+30% 100/15 Winter
CRAD A0S

o

PO Qummar
RN SRS

.000 720 Winter
30 Winter
.000 15 Winter
.001 15 Winter
.002 15 Winter
Winter

&

1/60 Summer
+30% 1/15 Summer
+30% 100/15 Summer
+30% 100/15 Summer
+30% 30/15 Summer
+30% 30/15 Summer

4.

5.

6
5.002
7

7

7

7.

.008 60 Winter 100
.004 360 Winter 100 +30% 1/15 Winter

.000 15 Winter 100
01 15 Winter 100

100
NN AR VALY

Summer
Summer

o

s O

03 18 Winter 106 5 Summer
.004 15 Winter 100
.005 360 Winter 100

.006 360 Winter 100

Summer
Summer

4L g
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The Old School Hook Lane
Old School Road Westergate

Hook Hampshire RG27 9NJ West Sussex

Date 02/06/2017 16:05 Designed by SLW

File 4462-SW2 - slw review.mdx Checked by TS

Micro Drainage Network 2014.1.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 4462-
SW2A.SWS

Return Climate First X First Y First Z O0/F Lvl
PN Storm Period Change Surcharge Flood Overflow Act. Exc.

1.007 360 Winter 100 +30% 1/15 Winter
1.008 15 Summer 100 +30%

Water Flooded Pipe
US/MH Level Surch'ed Volume Flow / O0'flow Flow
PN Name (m) Depth (m) (m3) Cap. (1/s) (1/s) Status

X LRI NI 8.1 8.0
2. 14 9. 0. 0.000 0.25 0.0
2. 13 9. 0. 0.000 0.41 0.0 SURCHARGED
3.000 16 10. 1. 0.000 0.89 0.0 FLOOD RISK
3.001 15 10. 1. 0.000 0.78 0.0 FLOOD RISK

Qo S L GO0 1.88 0.8 33,3 FLOGE RISK
4.000 28 9. 0.507 000 0.83 0.0 23.9 SURCHARGED
TGS 8§ 8.3 G777 GO 1oad .0 197,82 SURDHARGED
5.000 9. 0.000 000 0.73 0.0 42.5 SURCHARGED
§,.0M Q.18 (EISEA R Q4% T2 .00 88,8 SURCHARGED
6.000 8.343 1.043 000 0.37 0.0 4.2 SURCHARGED
5.002 8.918 1. 000 0.26 0.0 4.6 SURCHARGED
7.000 9.569 0. 000 0.05 0.0 1.8 SURCHARGED
7.001 9.570 0. 000 0.13 0.0 3.5 SURCHARGED
7.002 9.585 0. 000 0.44 0.0 11.5 SURCHARGED
7.003 9.572 0. 000 0.68 0.0 18.0 SURCHARGED

N
-
o
o ™
D000V LTOOO DL LOOOO00DOWwO

1.003 8 9. 0.12 0.0 .8 SURCHARGED
1.004 7 8. 1.197 0.12 0.0 .8 SURCHARGED
8.000 33 9. 0.712 0.79 0.0 .2 SURCHARGED
&, 32 8. 4,763 288 G.0 4 SURCHARGED
HO002 Y8, G413 1078 .0 & ARGED
&.003 30 8. 3.088 2.08 4.0 43.9 SURCHARGED
8.004 29 8. -0.082 0.72 0.0 49.5 OK
1.005 6 8. 1.259 0.14 0.0 25.9 SURCHARGED
1.006 5 8. 1.323 0.06 0.0 7.7 SURCHARGED
1.007 4 8. 1.207 0.04 0.0 6.2 SURCHARGED
1.008 3 6. -0.534 0.03 0.0 6.2 OK

©1982-2014 XP Solutions
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Turning Water Around ...

Vortex Separator for Stormwater Treatment
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Downstream Defender® Operation and Maintenance Manual

3 Downstream Defender® by Hydro international
- Benefits of the Downstream Defender®
- Appiications
- Bownstream Defender® Componants

4 Operation
- Introduction
- Potlutant Capture and Retention
-Wet Sump
- Blockage Protection

4 Maintenance

- Dverview

- Determining You Maintenance Schedule
5 Maintenance Procedures

-inspection

- Floatables and Sediment Cleanout

8 Downsiream Defender® installation Log

9 Downstream Defender® inspection and Maintenance Log

COPYRIGHT STATEMENT: The contents of this manual, including the drawings and specifications contained herein or annexed hereto, are intended for
the use of the recipient to whom the document and alf associated infermation are divected. Hydro international plc owns the copyright of this document
{including any drawings or graphics), which is supplied in confidence. it must not be used for any purpose other than that for which it is supplied and
must not be reproduced, in whole or in part stored in a retrieval system or transmitied in any form o by any means without prior permission in writing fiom
Hydro Intemnational plc. Downstream Defender® is a trademarked hydrodynamic vortex separation device of Hydro International pic. A patent covering the

Downstream Defender® has been granted

DISCLAIMER: information and data contained in this manual is exclusively for the purpose of assisting in the operation and maintenance of Hydro
international plc’s Downstream Defender®. No warranty is given nor can fiability be accepied for use of this information for any other purpose. Hydro

internationat plc have a policy of continuous product development and reserve the right to amend specifications without notice.

Hyvdro International (Stormwater), 84 Hutchins Drive, Portland ME 04102
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The Downstream Defender® is an advanced Hydrodynamic
Vortex Separator designed to provide high removal
efficiencies of settieable solids and their associated
poliutants, oil, and floatables over a wide range of flow rates.

The Downstream Defender® has unigue, flow-modifying
internal components developed from extensive full-scale
testing, CFD modeling and over thirty years of hydrodynamic
separation experience in wastewater, combined sewer

and stormwater applications. These internal components
distinguish the Downstream Defender® from simple swirl-type
devices and conventional oilfgrit separators by minimizing
turbulence and headiosses, enhancing separation, and
preventing washout of previously stored poliutants,

The high removal efficiencies and inherent low headlosses of
the Downstream Defender® allow for a small footprint making
it a compact and economical solution for the treatment of
non-point source pollution.

%,

grease
No pollutant washouts

Small footprint

No loss of treatment capacity between clean-ouis
Low headloss

Efficient over a wide ranges of flows
Easy to install

Low maintenance

@

°

*

©

Utility vards

Sireets and roadways

Parking lots

Pre-treatment for filters, infiltration and storage

industrial and commaearcial facililies
Wetlands protection
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Hydro International has been engineering stormwater treatment systems for over 30 years. We understand the mechanics of remov-
ing pollutants from stormwater and how {0 keep systemns running at an optimal level,

Sanitation services providers not intimately familiar with stormwater
5 treatment systems are at risk of the following:

Inadveriently breaking parts or failing to clean/replace system compo-
nenis appropriately.

Charging you for more frequent maintenance because they lacked the
tools to service your system properly in the first place.

Billing you for replacement parts that might have been covered under
your Hydro wairranty plan

Charging for maintenance that may not yet have been required.

Trash, sediment and poliuted waler is stored inside freatment
systerns until they are removed by our team with a vactor truck.
Sometimes teams must physically enter the system chambers
in order to prepare the system for maintenance and instail any

> Solids removal
« Removal of liguid polhutants
« Replacement media installation (when applicable}

Downstream Defender® Operation and Maintenance Manual
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« Stormwwater filters
 Stormwater separators

« Baffle boxes

= Biofiters/plorention systems
s Storage structures

* Catch basing

= Stormwater ponds

* Permeable pavement

.




Page | 4 Downstream Defender® Operation and Maintenance Manual
Onarmsmton 3
AR NN LIS X9
The Downstream Defender® has large clear openings and no
internal restrictions or weirs, minimizing the risk of blockage and

The Downstream Dafender® operatas on simple fluid hydraulics.
it s seifactivating, has noe moving parts, no external power
requirement and is fabricated with durable non-comosive
components.  No manual procedures are required o operate
the unit and maintenance is limited 1o monitoring accumulations
of stored poliutants and periodic clean-cuts. The Downsiream
Defender® has been designed to aliow for easy and safs access
for inspection/monitoring and clean~out procedures.  Entry into
the unit or removal of the internal componenis is not necessary
for maintenance, thus safely concerns related {o confined-space-
entry are avoided,

§my
ans
ANG RY

HES

The internal mmponents of the Downstream Defender® have
heen designed 1o protect the oif, floatables and sediment storags
volumes so that separator performance is not reduced as poliutants
accumulate between clean-cuts.  Additionally, the Downstream
Defender® is designed and installed into the storm drain sysiem
50 that the vessel remains wet between storm events, Qi and
floatables are stored on the water surface in the outer annulus
separate from the sediment siorage volume in the sump of the
unit providing the option for separate oll disposal, and accessories
such as adsorbant pads. Since the oilffloatables and sediment
storage volumes are isolated from the aclive separation region,
the potential for re-suspension and washout of stored poliutants
between clean-ouis is minimized.

The sump of the Downsiream Defender® retains a standing water
level between storm evenis., The water in the sump prevents
stored sediment from solidifying in the base ofthe unil. The clean-
out procedure becomes more difficult and ilabor intensive if the
systern allows fine sediment 1o dry-out and consolidate.  Dried
sediment must be manually removed by mainienance crews. This
s a labor intensive operation in a hazardous environment,

hydraufic losses. in addition to increasing the system headioss,
orifices and internal weirs can increase the risk of blockage within
the unit.

R $ o - s
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The Downstream Defender® protects the environment by
removing a wide range of pollutants from stormwater runoff.
Periodic removal of these captured pollutanis is essential to the
continucus, ieng-term functioning of the Downstream Defender®.
The Downstream Defender® will capture and retain sediment and
oif until the sediment and oll storage volumes are full ¢ capacily.
When sediment and oil storage capacities are reached, the
Downstream Defender® will no longer be able to store removed
sediment and ol Maximum pollutant storage capacities are
provided in Table 1.

N

i

Max Oil
Sfm‘age‘ Depth

i

N S

isoi"ated
Sediment

Sediment
Siorage

Fig. 1 Pollutant storage volumes of the Downswiream Defender®.
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The Downstream Defender® allows for easy and safe inspection, nspection Frocsduras
monitoring and  clean-out procedures. A commercially  of Inspection is a ggmpfp process that does not involve entry into the

runicipally owned sump-vac is used fo remove captured sediment  Downstreamn Defender®. Maintenance crews should be familiar
and floatables. Access poris are located in the top of the manhiole. with the Downstream Defender? and ifs components prior io
Onthe 8-, 8-t and 10-1t unils, the floatabies access port is above inspaction.

the outlel pipe hetween the concrete manhole wall and the dip
plate. The sediment removal access ports for all Downsiream Johaduiin
Defender® models are focated directly over the hofiow center shaft. s i is important o inspect your Downstream Defender® avery

six months during the first vear of operation to determine your

Maintenance events may include Inspection, Ol & Floatables ) o i
site-specific rate of poliutant accumulation

Removal, and Sedimeni Removal, Maintenance eventis do not
require entry into the Downstream Defender®, nor do they require
the inlemal components of the Downstream Defender® 1o be
removed. In the case of inspection and floatables removal, a
vactor truck is not required. However, a vactor truck is required If
the maintenance event is to include oif removal and/or sediment
removal.

s Typically, inspeciion may be conducted during any season
of the year

= Sediment removal is not required uniess sediment depﬁw
exceed 75% of maximum clean-out depths stated in Table 1

s $afe'y Equspmen' and Pefso nal Proteclive Equipment
(traffic cones, work gloves, slc))

The ffequeficv of cﬁeanou' is detprm ned in the field afler
installation. During the first year of operation, the unit should be
ingpected every six months 1o determine the rate of sediment and N
fiogtables accumulation. A simple probe such as a Sludge Judge®

can be used 16 determine the level of accumulated solids siored in .
the sump. This information can be recorded in the maintenance

lng (see page B) to establish a rouline mainienance schedule, Sediment probe (such as a Sludge Judge®)

Crow bar or other tool to remove grate or fid

Pole with skimmer or net

The vactor procedurs, including bolh sediment and oilfficiables « Trash bag for removed floatables
removal, for a 8-t Downstream Defender? typically takes less than
30 minutes and removes a combined water/oll volume of about
500 galions.

« Downstream Defender® Maintenance Log

Table 1. Downstream Defender® Pollutant Storage Capacities and Max. Cleanout Depths.

i i \\\

RO NERE

\ \\m k\

\ \\\\ \\

<1 {'} 1 4 E f’] 8
& 218 <23 424 <24 1,289
8 545 <33 93¢ <30 2,884
10 1,050 <42 1.757 <36 5,548
12 1,770 <48 2870 <42 9,460

NOTES

1. Refer to Dowmstream Defender® Clean-out Detall (Fig. 1) for measurement of depths.

2. Qi accumulation is typically less than sediment, however, removal of oil and sediment during the same service is recommended.
3. Remove fioatables first, then remove sediment storage volume,

4. Sadiment removal is not required unless sediment depths exceed 75% of maximum clean-out depths stated in Tabie 1.
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y safety equipment around the access
port or grate of the Downstream Defender® as stipulated by
local ordinances. Safety equipment should notify passing
pedestrian and road traffic that work is being done.

2. Remove the lids to the manhole (Fig. 4). NOTE: The 4-ft
Downstream Defender® will only have one lid.

3. Without entering the vessei, iook down into the chamber {0
inspect the inside. Make note of any iregularities. See
Fig.7 and 8 for typical inspection views.

4. Without entering the vessel, use the pole with the skimmer net
o remove floatables and loose debris from the outer annulus
of the chamber.

§, Using a sedimant probe such as a Sludge Judge® measure

the depth of sediment that has collected in the sump of the

vessel (Fig.5).

(13

. On the Maintenance Log (see page 8}, record the date, unit
iocation, estimated volume of floatables and gross debris
removed, and the depth of sediment measured. Also note
any apparent iregularities such as damaged componenis or
blockages.

Fig. 7 View over center shalt into sediment sforage zone.

Fig.6

7. Securely replace the grate or lid.
8. Take down safety equipment.

8. Notify Hydro international of any irreguiarities
noted during inspection.

Floatabies cleanout is typically done in conjunction with sediment
removal, A commercially or municipally owned sump-vac is used
to remove captured sediment and floatabies (Fig.8).

Floatakles and loose debris can also be netted with a skimmer
and pole. The access port located at the top of the manhole
provides unobstructed access for a vactor hose and skimmer
poie to be lowered 1o the base of the sump.

a year during any season.

» |f sediment depths are greater than 75% of maximum clean-
out depths stated in Table 1, sediment removal is required.

e Floatables and sump cleanout shouid occur as soon as
possible following a spill in the contributing drainage area.

Fig.8 View of cuter annulus of floatables and oif collection zone.

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
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= Crow bar or other togol to remove grate or lid

s Pole with skimmer or net (if only floatables are being removed)
= Sediment probe (such as a Sludge Judge®

s Vactor truck {(B-inch flexibie hose recommendad)

+ Downstream Defender® Maintenance Log

1. Set up any necessary safety equipment around the access
port or grate of the Downstream Defender® as stipulated by
local ordinances. Safety equipment should notify passing
pedestrian and road traffic that work is being done,

P

Remove the lids 1o the manhoie (NOTE: The 4-ft Downsiream
Defender® will only have one lid).

J. Without entering the vessel, look down into the chamber to
inspect the inside. Make note of any irregularities.

4. Using the Floatables Port for access, remove ¢il and fioatables
stored on the surface of the water with the vactor hose or the
skimmer net (Fig.9).

8. Using a sediment probe such as a Sludge Judge®, measure the
depth of sediment that has collected in the sump of the vessel
and record it in the Maintenance Log (Pg.9).

£

. Once all flcatables have been removed, drop the vactor hose to
the base of the sump via the Central Access Port. Vacter out
the sediment and gross debris off the sump floor (Fig.6).

. . e
3R N IR AT BTN SNy el ey
IMSEAASNDES &Y 8 U
PR N

R ™
AL R S

o

é\v\. NGNS

\

inspection

-y

Retract the vactor hose from the vessel,

4]

. On the Maintenance Log provided by Hydro International,
record the dale, unil iocation, estimated volume of floalables
and gross debris removead, and the depth of sediment
measured. Also note any apparent irreguiarities such as

damaged components or blockages.

P

Q. Securely replace the grate or lid.

Fig. @ Floatables and sediment are removed with a vactor hose

- Reguiarly during first year of instaliation
- BEvery 6 months after the first year of installation

i and Floalables
Removal

- Onece per year, with sediment removal
- Following a spill in the drainage area

Sediment Removal

- Once per year or as needed
- Following a spifl in the drainage area

NOTE: For most cleanouis it is not necessary 10 remove the entire volume of liquid in the vessel.
Only removing the first few inches of cils/floatables and the sediment storage volums is required.
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