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Introduction

This Phosphate Neutrality Assessment has been prepared in support of foul drainage proposals for
the conversion of a farm to form 10no. residential dwellings at Broad Oak Farm, Llyndir Lane, Rossett,
LL12 OAU. This report will detail the foul drainage arrangement and proposed measures to ensure no
detriment on the River Dee and Bala Lake Special Area of Conservation (SAC) with regards to
phosphate loading.

This report should be read in conjunction with the Waterco Drainage Strategy (report reference:
15923-Drainage Strategy-01).

The proposal is for the conversion of a derelict pig farm to form 10no. residential dwellings with
associated services including a foul drainage treatment plant. A location plan, aerial image and
proposed development plans are included in Appendix A. The existing farmhouse which is outside of
the application boundary will be retained, however will share the same foul drainage system as the
proposed development site.

This Phosphate Neutrality Assessment provides supplementary information on foul drainage
including the location of the proposed treatment plant and estimated daily flows. In accordance with
Natural Resources Wales (NRW) Guidance, ‘If, by considering the cost and/or practicability, it can be
shown to the satisfaction of the Planning Authority that connection to a public sewer is not feasible, a
private sewage treatment system consisting of package treatment plant can be considered’.

Foul Drainage Proposals

Mains Drainage

Public sewer records have been obtained from Dwr Cymru Welsh Water (DCWW) and are included in
Appendix B. The DCWW sewer records show that there are no public sewers within the vicinity of the
site. The nearest public sewer is located in Lavister, approximately 490m east of the site. A connection
to the public sewer in Lavister (assuming a new sewer would need to be laid within the public highway)
would entail a connection distance of 780m and a pumped solution. Due to the distance from the
public sewer and cost of connection, discharge to the public sewer is not considered viable.

Private Treatment Plant

The site (existing farm and the adjacent farmhouse) is served by an existing septic tank which
discharges to the unnamed watercourse immediately north-west of the site. The septic tank and its
discharge have been in place since the 1960’s. In accordance with NRW’s online guidance ‘Register
your septic tank or small sewage (package) treatment plant’:
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‘If your private sewage system was in place before 6 April 2010 it is classed as an existing discharge.
If you have upgraded or replaced your treatment system (or are planning to do so) but still make the
discharge to the same place, then this is still an existing discharge.’

An existing discharge is therefore considered to be in place for the site. A plan showing the existing
foul drainage arrangement on site is included in Appendix C. The existing foul drainage system serves
the existing farmhouse and an additional WC located within one of the farm buildings.

It is proposed to install a new private package treatment plant to serve the proposed development
and the existing farmhouse. The existing septic tank will be removed; however, the existing discharge
location (watercourse) will be retained. A Marsh Industries (MI) Nutra-Lite treatment plant with a Ml
Phos-Lite unit to further reduce phosphate level is proposed.

The new package treatment plant will be located in the north-western extent of the site to facilitate
gravity drainage. The location of the proposed package treatment plant and its discharge location is
identified on the Concept Drainage Sketch in Appendix D.

The package sewage treatment plant will be located a minimum of 7m from dwellings and a minimum
of 10m from the watercourse.

Details of the package sewage treatment plant, including data on treatment, are included in Appendix
E. An environmental permit will be required from NRW for the new treatment plant and its associated
discharge.

Foul Flow Quantity and Phosphates Assessment

An assessment of the existing and proposed foul flows has been undertaken using the guidance
contained within British Water ‘Flows and Loads 4 — Sizing Criteria, Treatment Capacity for Sewage
Treatment Systems’.

An assessment of existing phosphate loadings has been made using a value of 10mg per litre for
domestic sewage (source: ENTEC, 2010. Cumulative nitrogen and phosphorus loadings to
groundwater. Report prepared for the Environment Agency, the Scottish Environmental Protection
Agency, the Northern Ireland Environment Agency and the Environmental Protection Agency,
Ireland).

An assessment of the proposed phosphate loadings has been made using a value of 0.2mg per litre
(value taken from the performance data for the proposed package treatment plant — see Appendix
E).

Existing Foul Flow & Phosphate Quantities

Based on a 5-bedroom farmhouse, an occupancy of 7 applies (taken from British Water Flows and
Loads 4). In accordance with British Water Flows and Loads 4, daily foul flow volumes for a residential
dwelling are 150 litres per person per day. The total estimated foul flows for a population of 7 is
therefore 1050 litres (1.05m3) per day.

The estimated foul flow volume from the pig farm is based on 1no. toilet and 25 staff (at peak times).
In accordance with British Water Flows and Loads 4, 10 litres per toilet flush applies. Taking a
conservative approach, one toilet use per worker has been estimated resulting in a total daily flow of
250 litres (0.25m3). No allowance is made for manure from the farm as it does not drain to the existing
septic tank.

The total daily foul flow volume from the farm and farmhouse is therefore estimated at 1300 litres
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(1.3m3).

Based on a total daily flow quantity of 1,300 litres and a phosphate quantity of 10mg/I, total daily
phosphates are estimated as 13,000mg.

Proposed Foul Flow & Phosphate Quantities

In accordance with British Water ‘Flows and Loads 4’, a population of 4 applies to a 2-bedroom
dwelling, a population of 5 applies to a 3-bedroom dwelling, and a population of 6 applies to a 4-
bedroom dwelling.

Based on development proposals (Appendix A), 3no. 4-bed dwellings (18 people), 1no. 3-bed dwelling
(5 people), and 6no. 2-bed dwellings (24 people) are proposed. The total occupation is therefore
estimated as 47. The existing 5-bedroom farmhouse will be retained and will also connect into the
proposed package treatment plant. The total population with the existing farmhouse included is 54.

In accordance with British Water ‘Flows and Loads 4’, where the population is 26-50 people, a
reduction factor of 0.8 can be applied. The population is therefore 43.2 for the basis of estimating a
discharge volume

Based on a daily foul flow volume of 150 litres per person per day, the total estimated foul flow for
the site is 6,480 litres (6.48m3) per day.

Based on a total daily flow quantity of 6,480 litres and a phosphate quantity of 0.2mg/|, total daily
phosphates are estimated as 1,296mg.

Whilst there is an increase in the foul flows generated by the development, the replacement of the
septic tank with a package treatment plant and phosphate reduction unit will significantly reduce the
phosphate quantities entering the River Dee SAC. The development will therefore not cause
detriment to the River Dee SAC in terms of phosphate loading.

Maintenance

Details of how the sewage treatment plant (and phosphate reduction unit) will be operated and
maintained is included in Appendix E. The site owner will be responsible for maintenance of the
package treatment plant. Maintenance could be arranged by appointment of a resident funded site
management company.

Prepared by: Megan Williams BSc (Hons) MSc MCIWEM
Checked by: Aled Williams BSc (Hons) MCIWEM C.WEM
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Appendix A — Location Plan, Aerial Image & Development Plans
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Appendix B— DCWW Sewer Plan
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Appendix C — Existing Foul Drainage Arrangement
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Appendix D — Concept Drainage Sketch
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Appendix E — Treatment Plant Details
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Certificate

Nr. 420.01C03

MI Nutra-Lite

Plant with active sludge in Sequencing Batch Reactor (SBR) and
primary settlement

Marsh Industries Limited
Units 3-13 Addington Park Industial Est., NN14 4AS Northants, UK

EN 12566-3:2005+A2:2013, Annex B: Treatment efficiency test
Small wastewater treatment systems for up to 50 PT — Part 3:
Packaged and/or site assembled domestic wastewater treatment
plants

Detailed results and information on the test are provided in
test report PIA2024-420B06.

Extract of performance details (EN 12566-3, Annex B: Treatment efficiency test)

Organic daily load (influent, nominal) 0.20 kg BODs/d

Hydraulic daily load (nominal) 0.6 m3/d
Treatment efficiency (nominal) Efficiency Effluent
COD 95.8 % 33 mg/I
BODs 98.7 % 4 mg/I
TNp* 83.9% 11.1 mg/I
NHa-N* 99.1% 0.5 mg/!
Ptot 343 % 6.0.mg/I
SS 97.1% 11 mg/I
Electrical consumption (nominal) 0.7 kwh/d
Number of desludging (30 weeks testing EN 12566-3 without desludging) 2 after 30 week test cycle

Number of maintenance operations during the test (without start-up phase) 0

* determined for temperatures = 12° Cin the bioreactor

Tested by:
PIA — Prisfinstitut fiir Abwassertechnik GmbH s\)r,x'd\“able Cergyy
Hergenrather Weg 30 / S,

52074 Aachen, Germany —
This certificate is for information purposes only and
replaces neither the related test report nor the

declaration of performance or the CE marking.
The results relate only to the tested object.

Dpys K&
Ut tested ~

Notified Body
No.: 1739 1SO 9001:2015

/fij?«/'/. i
=
9@ (_'}.

S

September 2024, Dipl.-Ing. Gabriel Schatzki
Head of department “Wastewater Treatment”




Certificate

Nr. 469.01C1

MI Phos-Lite

Module for chemical-physical after-treatment of sewage, tested
in combination by use of a gravity operated plant

Marsh Industries Limited
Units 3-13 Addington Park Industial Est., NN14 4AS Northants, UK

EN 12566-7:2013, Annex A: Tertiary treatment efficiency test
Small wastewater treatment systems for up to 50 PT — Part 7:
Prefabricated tertiary treatment units, chemical / electrical

Detailed results and information on the test are provided in test
report PIA2024-T7-469S14.

Extract of performance details (EN 12566-7, Annex A: Tertiary treatment efficiency test)

Organic daily load (influent, nominal) 0.01 kg BODs/d

Hydraulic daily load (nominal) 0.9 m3/d
Treatment efficiency (nominal) Efficiency Effluent
coD 56.1% 23 mg/|
BODs 59.5 % 4 mg/I
TNp* 5.5% 29.6 mg/!
NHs-N* 24.0% 0.4 mg/I
Ptot 95.9 % 0.2 mg/l
ss 61.1% 4 mg/|
Electrical consumption (nominal) 0.03 kwh/d
Number of desludging (complete test — 7 weeks) 0

* determined for temperatures =12 ° C in the bioreactor

Tested by: s@'\nable Cery,
PIA — Priifinstitut fir Abwassertechnik GmbH = /’70@(‘.
Hergenrather Weg 30 5 /: L

52074 Aachen, Germany

This certificate is for information purposes only and % A

replaces neither the related test report nor the
declaration of performance or the CE marking. / r; c’}?’
The results relate only to the tested object. / - tested’

September 2024, Dipl.-Ing. Gabriel Schatzki
Head of department “Wastewater Testing”

Notified Body Certified accordlng to
No.: 1739 1SO 9001:2015




Package sewage treatment plants
Installation and operation manual
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COVID-19 NOTICE
Start up information for sewage treatment plants after prolonged periods of inactivity

When returning to or reopening your place of business, please follow the instructions below to enable a smooth start-up and to
minimise the risk of pollution when restarting your sewage treatment plant.

Firstly, make sure the area is secure and cordoned off to prevent people or animals on site from falling into the sewage treatment plant.
Where possible a qualified British Water accredited engineer should be employed to carry out these procedures. This process should be
undertaken by two people while observing HM Government Social Distancing (Covid-19). PPE must be worn and
handwashing/sanitizing must be carried out.

When first opening the tank chambers please ensure the area is well ventilated and engineers are wearing protective face masks. Sewer
gases can accumulate in sewage treatment plants, particularly Hydrogen Sulphide, which can be very dangerous even at low levels.
(Sewer gas is a complex mixture of toxic and nontoxic gases produced by the decomposition of organic household or industrial
components of sewage.)

When your treatment plant is turned on, make sure the compressor/air blower is operational.

Inspect the air filters on the top of the compressor and remove any debris impeding the flow of air.

Check whether air is reaching the treatment zone of your sewage treatment plant. This can be done by checking for a mild jacuzzi
effect in the middle chamber of the plant.

Make sure the media (golf ball sized pieces of plastic) are freely circulating in the aeration chamber within the treatment plant. These
must not be accumulating at one side of the chamber or the other.

Ensure that the treatment plant is vented locally and that air is allowed unhindered access to the plant with no air admittance valves
located on the vent.

Be aware that when restarting your plant after prolonged periods of inactivity, smell and odour may be generated in the initial weeks
while the biomass - ‘good bacteria’ - starts to grow again on the media (Activated carbon vents are available for purchase from
Marsh Industries if this is an issue).

Existing recirculation pipes from the final chamber to the primary chamber assist and speed up the sewage treatment process,
however a temporary submersible pump with a flow of less than 10 litres a minute can be fitted into the final humus chamber to
further enhance the process. The pump must be 1m below the waterline and should discharge to the primary chamber with the
hose being under the waterline to minimise the agitation of solids. The pump can be operated for 20mins in every hour for 6 hours
per day for the first 4 days of start up. After this period, the pump should be removed, cleaned and stored.

If you have concerns about restarting your sewage treatment plant, please contact the Marsh HQ on 01933 654582.




PACKAGE SEWAGE TREATMENT PLANTS INSTALLATION AND OPERATION MANUAL MARSH INDUSTRIES

1 Pre-installation checklist

Prior to installation please check or take note of the following:

v
4

Ensure that the information contained in this manual is adhered to at all times.

When the sewage treatment plant arrives on site it is recommended to fully inspect for damage (ie, fractures to the shell

or ribs, delamination, scratches or abrasions deeper than 1.5mm, stress cracks or star crazing). If any damage is seen or
suspected please notify Marsh Industries immediately as problems cannot be rectified easily after installation.

It is the responsibility of the installer/contractor to undertake installation of the sewage treatment plant as per Marsh Industries’
instructions.

All electrical work must be undertaken by fully qualified personnel under the guidance of The Health & Safety at Work Act.
Ensure the plant is properly ventilated.

The end-user of the plant is responsible for the operation and maintenance of the system and its discharge either direct to a
watercourse or through a percolation area.

It is important that the product is operated under the conditions for which it is designed. Any variation in these conditions could
prevent the unit from performing to its full potential and the effluent discharge may not meet required standards.

Maintain the system in accordance with this handbook.

Any service contract offered by Marsh is mechanical only and does not include desludging (emptying of the system). The end-user
must desludge the system in accordance with the guidelines provided in this handbook.

Drainage fields, drains and desludging of the plant remains the responsibility of the end-user. Any damage to the installation
due to the influx of surface water or the backing up of drainage fields or drains is not covered by service agreements.

Contact Marsh Industries if you have any technical queries regarding the installation, maintenance or servicing of the system.

To maintain optimum system performance the end-user must be aware of certain precautions, including the following:

>X X X X X X

Do not open the plant cover without firstly isolating the mains power.

Do not alter in any way, any part of the system or internal parts supplied with the system.

The design loading of the plant should not be exceeded.

High volume discharges such as those from swimming pools and Jacuzzi's must never enter the system.

Surface water must not enter the system.

Heavy duty toilet paper, sanitary towels or incontinence pads must not enter the sewage treatment plant. This could cause severe
blockages and can adversely affect organic biomass growth.

If the plant is installed in a care home or medical facility, spent medication must not enter the sewage treatment plant
as this can adversely affect organic biomass growth.

Do not allow large quantities of chemicals to enter the system including:

«  Water softener regenerate

o Disinfectants or high concentrate bleaches

e Strong acids and alkalis

e Qilorgrease

e Pesticides

e Photographic chemicals



MARSH INDUSTRIES PACKAGE SEWAGE TREATMENT PLANTS INSTALLATION AND OPERATION MANUAL

2 Site location (For guidance only)

Minimum distances for locating sewage treatment plant is set out below. These are minimum distances only — the unit should be
located as far away as is practically possible. However, when locating the plant, consideration should be given to allow adequate access

for a desludging tanker.

Any dwelling Watercourse or stream Spring or well | Lake/moat | Site boundary Road Slope, break or cuts
Plant 7m 10m 50m 50m 3m 4m 4m
Percolation area 15m 10m 50m 50m 3m 4m 4m

5 Tank installation

Site inspection
O Ensure site location ground is flat, even and free from rocks.
O If the plant is to be installed in a high traffic area, a qualified civil engineer should design a separate load bearing slab and reinforced

base of hard core with metal grid support and concrete.

Movement of the sewage treatment plant
O The weight of the tank is not evenly distributed along its length, so time needs to be taken to ensure the straps are distributed to
prevent movement or slippage.
O Use only web straps to lift the tank - do not allow chains, cables or wire ropes to make contact with the tank.
Note: Lifting eyes (rated to 350kgs) used during the manufacture of Ensign units can be used for on-site handling
A lifting beam is to be used for tanks over 8m long.
The tank must be fully lifted off the ground for clear movement — do not drag the tank along the ground.

The unit needs to be chocked to prevent movement or rolling when sitting on the ground.

Concrete base and surround (Recommended)

Excavation = tank diameter + 450mm ‘ Excavation = tank length + 450mm

Ground level ‘ ‘

Local ground conditions

Concrete base/surround

to suit:

1 28 day compressive
strength of 20-30n/mm?

2 Slump of 25-50mm

Ensign sewage treatment
plant: 150mm concrete
base and 150mm surround

1
Il 300mm

250mm hardcore if required
I

Base = tank diameter + 450mm Base = tank length + 450mm
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Essential for wet sites where the water table can rise above the base of the system (Installation in a wet site
may be precluded by site considerations in relation to effluent disposal).

Groundwater must be controlled and prevented during the installation, even when the tank has been strapped
or anchored. Failure to do so will damage the shell and invalidate all warranties.

The excavation must be kept as dry as possible. Excess water should be evacuated using a site pump/sump,
hole/suction hose arrangement. Dewatering should be continued for as long as necessary or at least until the
concrete base has set.

Ensure the excavation is safe with sloped surrounds and shuttering to safeguard the installation.

The grade and thickness of the concrete base should be designed to suit site conditions - a minimum
thickness of 300mm (Ensign sewage treatment plant: 150mm concrete base) and for high water table/wet
sites a 250mm hardcore sub-base should be laid, compacted and levelled.

The choice of concrete is the responsibility of the installer and should be chosen to suit local ground
conditions. In normal conditions with non-aggressive soils, a concrete with a 28 day compressive strength of
20 to 30N/mm? with a 25 to 50mm slump - this must adhere to the relevant BS EN standards. If in doubt seek
specialist advice prior to installation.

When pouring concrete around the sewage treatment plant, please ensure the maximum pressure of 15kN/m?
around the plant is not exceeded. The concrete should never be poured directly on to the tank.

Do not use vibrating pokers.

Lower the sewage treatment plant onto the concrete base ensuring the tank is level at all laterals.

Connect up the pipework - the system is plumbed for 160mm UPVC pipe (Ensign sewage treatment plant up
to 16pe: 110mm UPVC pipe). A short length of pipe with flexible joints should be used immediately before and
after the sewage treatment plant to allow for movement between the tank and the pipe work.

The excavation should be backfilled with concrete of minimum 225mm pour width to approximately 300mm
below the ground level (full surround to top of tank, around turrets and inlet/outlet points).

In a multiple tank arrangement, there must be a minimum of 500m distance between the tanks. This 500mm
void must be filled with concrete during the pouring.

Evenly fill each chamber of the tank with clean water to a depth of 700mm. Continually check the pipework
levels and connections visually.

Backfill evenly around the tank with concrete ensuring no voids are present, especially around the bottom of
the tank shell and ribs.

Continue filling the tank chambers with water whilst evenly backfilling and pouring concrete around the tank
ensuring that the water level is no more than 300mm above the concrete level.

Ensure all turrets and access covers are sealed to prevent concrete entering the plant. Use framework around
the turrets to prevent distortion and damage to the tank.

We recommend that normally the depth from ground level to inlet invert of the sewage treatment plant
should be no more than 1.5m. This could change due to groundwater conditions. Deeper inverts with heavier

duty shells and ribs are available from Marsh Industries.
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Granular surround (For free draining sites)

Excavation = tank diameter + 900mm ‘ Excavation = tank length + 900mm

Ground level

Local ground conditions

Secondary backfill:
Pea shingle: 3-12mm

Primary backfill:
Pea shingle: 3-18mm

Concrete base to suit:

1 28 day compressive
strength of 20-30n/mm?

2 Slump of 25-50mm

1
300mm
1

Ensign sewage treatment
plant: 150mm concrete
base and 150mm surround

Base = tank diameter + 900mm Base = tank length + 900mm

Primary backfill

O Primary granular backfill is pea shingle between 3-18mm in size. It should be washed, have no sharp edges and contain no boulders.
In winter, check to ensure there are no clumps of ice in the materials as this can create voids causing long term damage.

O Tanks must be installed with primary backfill only within the region immediately surrounding the tanks - the pour width should be
450mm. During the pour, check to make sure that no voids are created and that the pour is evenly distributed.

O The pour should be evenly to the top of the turrets and access points. Care needs to be taken to avoid distortion.

Secondary backfill

O Secondary backfill is pea shingle between 3-12mm or coarse sand. This once again is judged to be clean, free flowing with no voids
whilst pouring.
If crushed stone is used as the secondary backfill, ensure that it is at least 450mm from the tank walls and dome ends.
Be careful as dug material needs to be carefully selected and sifted to ensure no roots, clay or boulders are present.

Take care when compacting the backfill material not to distort the turrets or access chambers.

Ventilation
O ltisimportant that a specific air venting point is provided by L
the installer to allow the system to freely vent and disperse gas, Solstack
and also ensure air supply to the compressor if this is integral —
to the tank. Remote vent
O For all sewage treatment plants it is recommended that a "/ _,:_\ ==
[

remote vent stack should be installed. This should be

connected into the (marked) vent position on the tank using
the 110mm grommet supplied, and terminate at a suitable distance and height from any surrounding dwellings to allow dispersal of air
from the system. Consideration should be given to the prevailing wind and any local site geography that may inhibit air dispersion or
allow any odours to return towards the dwellings.

O Marsh recommend external compressors (in housing supplied) to ensure a constant supply of clean, dry air. If the compressor is supplied
integral to the unit (in ‘basin’ under manway lid) it is recommended to fit a vent local to the tank to improve air supply and quality.

O Ifin any doubt as to the installation of an appropriate vent, please contact Marsh Industries.
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NOTE: If the plant is not due

4 EleCtrlcal gUIdellneS to be commissioned for at

o
o

least two weeks it is advisable

Connection must be performed by a suitably qualified and experienced electrical contractor. i
to remove the compressor.

The electrical requirement of the unit will be either Single Phase or Three Phase. Please check the

specification that has been supplied to you about your system.

The compressor is either linear or side channel and will come with wiring instructions.

A GRP kiosk or above ground housing may be supplied/required dependent on the size of the plant. Please check your system

specification in advance so that you are able to prepare the site for your kiosk.

Standard gravity system with air blower (Conforms to European Standards)

o

A 230V, 16amp waterproof plug and socket connector will be supplied with the unit, one for each compressor required. Please
check your system specification about the quantity and type of compressor(s). On larger units, connection details can be bespoke,

please check prior to installation.

It is the end-user’s responsibility for the provision of:

o

A single run of 1.5mm (or greater dependent on distance/voltage drop considerations) 3 core SWA cable from the end-user's
distribution cabinet to the tank unit socket, or to the pre-wired distribution box fitted inside the GRP kiosk. The cable armour must
be properly bonded to the main earth at the premises

Cable protection via 10amp MCB/RCD or RCBO, rated 230V AC and tripping current 30mA.

The unit will come with power failure alarm as standard. Other alarms are available, depending on your application, please check the
specification supplied to you about your alarm options.

The air pump/compressors and electric power must never be switched off. It is imperative they run 24 hours a day, every day, to

ensure a constant supply of oxygen to the bacteria in the biozone.

Alarm options

Various alarm systems are available to suit different standards and system specifications. Please contact Marsh Industries for full details.

5 Service checklist and maintenance

The plant must be switched off and isolated before checking the electrical components and supply.

General

o
o

Check to ensure the levels in the tank are even across all chambers.

Regularly check to see if the primary chamber requires desludging (See section 7).

Compressor

o

O O O O

(O

Check to ensure all compressors are working and air hose connections are secure.
Annually clean the filter on the top of the compressor.

Annually check the diaphragms and replace if required.

Check the loss of pressure alarm on compressors.

If the compressors are housed, either in a kiosk or housing, check to ensure ventilation is adequate.
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Media (Within aeration chamber)
O Ensure media is moving around the aeration chamber freely by the diffuser/diffusers.

O Visually check to ensure adequate bio-mass growth on the media surface area.

Polylok Filter (Tertiary filtration)
O If a Polylok Filter is fitted to the plant at the outlet end (normally only on plants over 50PE) carefully lift the filter out of the casket
and wash down before returning it back into the casket securely. This should be done normally once a month.

O A high level alarm should be fitted to alert the site owner of when the filter needs cleaning.

High level alarm
O If a high level alarm is fitted, check to ensure the high level alarm float switch is secure and working by lifting of the float switch by

approximately 200mm.

Structural
O Check to ensure the baffles are not damaged.

O Check that all manhole cover and frames are secure and all locking nuts are in place.

Electrical
O Check supply current and amps.

O Check wiring condition and IP plugs.

6 Drainage fields

For development proposals in sewered areas it is usually a legal requirement to connect to the public sewer, either by gravity or
pumping, as the sewage is conveyed to a municipal sewage treatment works. However, if it can be demonstrated that the proposed
sewage disposal system offers a more sustainable solution to the overall water management of the site, then the regulators will consider
the installation of a ‘private’ system.

For any such proposal you should:

O Check with your regulating body to confirm current status with regard to Registration/Consent, quality and volume limits, etc.

O Take account of the requirements of Building Regulations and discuss with the local planning authority at an early stage - well

before any planning application is made.

Drainage fields

O If you have access to a suitable area of land, discharge from your septic tank or treatment plant to a properly designed and sized
drainage field is the best environmental option as the treated effluent recharges groundwater, nutrients are retained in the soil, and
nutrient loads on surface waters are reduced.

O The most common form of drainage field is a subsurface percolation area comprising perforated infiltration pipes laid in shingle
filled trenches — normally within 1m of ground level to allow the micro-organisms in the soil to break down the organic matter, and
at least 1.2m above the winter water table.

O The drainage field has two principal purposes:

e To allow percolation of partially treated/treated effluent to ground at a controlled rate.

e To allow further treatment of partially treated effluent before it reaches the groundwater level.
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o

Before you can dispose of effluent via a drainage field you first need to assess whether such a route is appropriate, ie, you have a
good depth of well-drained, well-aerated soil away from watercourses, wells/boreholes, dwellings, and avoiding sloping sites and

areas prone to waterlogging.

Trial hole and percolation test method (See figure 1)

o

(O

To calculate the exact area of land required for effective disposal an ‘assessment’ is required, usually by performing a
percolation/water table test as outlined in BS6297 (Code of Practice for the Design and Installation of Drainage Fields for use in
Wastewater Treatment) and the latest version of Building Regulations: H2.

A trial hole should be dug to determine the position of the standing groundwater table a minimum of 1m? in area and 2m deep, or a
minimum of 1.5m below the invert of the proposed drainage field pipework.

The groundwater table should not rise to within 1m of the invert level of the proposed effluent distribution pipes. If the test is carried
out in summer, the likely winter groundwater levels should be considered.

A percolation test should then be carried out to assess the further suitability of the proposed area. A hole 300mm square should be
excavated to a depth 300mm below the proposed invert level of the effluent distribution pipe. Where deep drains are necessary the hole
should conform to this shape at the bottom, but may be enlarged above the 300mm level to enable safe excavation to be carried out.

Fill the 300mm square section of the hole to a depth of at least 300mm with water and allow it to seep away overnight.

Next day, refill the test section with water to a depth of at least 300mm and observe the time, in seconds, for the water to seep away
from 75% full to 25% full level (ie, a depth of 150mm). Divide this time by 150. The answer gives the average time in seconds (Vp)
required for the water to drop Imm.

The test should be carried out at least three times with at least two trial holes and the average figure from the tests should be taken.

The test should not be carried out during abnormal weather conditions such as heavy rain, severe frost or drought.

Wil

Selected soil backfill

500mm min

— Geotextile membrane

50mmI——
Proposed invert *

of percolation pipe Perforated distribution pipe

percolation trench Graded 20-50mm granular material

1200mm min 300-900mm

Figure 1 - Percolation/water table test

Drainage field disposal should only be used when percolation tests indicate average values of Vp of between 12 and 100. This
minimum value ensures that untreated effluent cannot percolate too rapidly into groundwater. Where Vp is outside these limits

effective treatment is unlikely to take place in a drainage field.

Perforated distribution
Septic tank Distribution/sampling chamber pipes (fall 1:200)

Solid pipe (fall 1:40)

Figure 2 - Typical drainage field construction
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Drainage field construction (See figures 1 and 2)

o

Drainage fields should be designed and constructed to ensure aerobic contact between the liquid effluent and the subsoil using
perforated pipe laid in trenches.
Pipes should be laid on a 300mm layer of clean shingle or broken stone (graded between 20mm and 50mm) at a minimum depth of
500mm and a uniform gradient not steeper than 1:200.
Trenches should be filled to a level 50mm above the pipe and covered with a layer of geotextile to prevent the entry of silt. The
remainder of the trench can be filled with soil.
Trenches should be from 300mm to 900mm wide with areas of undisturbed ground 2m wide being maintained between parallel
trenches.
An inspection chamber should be installed between the septic tank and the drainage field.
Drainage fields should be set out as a continuous loop fed from the inspection chamber.
To calculate the floor area of the drainage field (A in m2), the following formulas should be used:

» Forseptic tanks: At = prpx 0.25

« Fortreatment plant: Ay = p x Vp x 0.20

Where p is the number of persons served by the tank and \/p is the percolation value (secs/mm) obtained

7 DeSIUdglng NOTE: If effluent samples are to be

taken they should be taken from

The sewage treatment plant will require desludging and maintenance as follows: the sample chamber or,

) alternatively, from the discharge
e 6PE-35PE — Annually or as required pipe. Sampling should only be

o 40PE-100PE - Six monthly or as required taken by approved test centres.

e 100PE-300PE - As advised

The desludging of the plant is the responsibility of the site owner. Desludging should be carried out according to the size of the plant

and dependent on usage.

It is the site owner’s responsibility to provide access for the vacuum tanker, to desludge the plant. Vehicles should never drive over the

system. Keep at least 4 metres away from the covers on the plant.

Desludging procedure

o

O O O O

Desludging should normally be carried out by a vacuum sludge tanker.
Licensed tankers are available commercially and the service is also provided by some local authorities.
The sludge should be disposed of in accordance with local authority instructions or in a manner which will not cause pollution.
The tank should be desludged before the onset of winter if conditions do not allow a tanker on site.
The sludge in the primary chamber (s) should not be removed completely, but approximately 75mm should be kept in the bottom of
the tank to re-seed the new sludge, which will be formed when the tank is put into use again.
The depth of sludge can be checked using the following technique:

e Use a pole that can touch the bottom of the tank and wrap the bottom 1.4m with a white rag.

e Lower the pole to the bottom of the tank and hold for several minutes to allow the sludge layer to penetrate the rag.

*  Remove the pole and note the sludge line, which will be darker than the colouration caused by the liquid waste.

(Typically a dark sludge line approximately 2/3rd from the bottom of the pole means you should desludge).

On every alternative desludge, dead humus/scum should be skimmed from the final settlement tank(s). Ensure the tee pieces in all

chambers are clear.

(O
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O Care must be taken not to damage the treatment plant with the hose of the vacuum tanker.

Please note:

O The sewage treatment plant should be clearly marked and vacuum tanker should never come closer than the depth of the
excavation for the system unless the appropriate precautions have been taken. Never drive over the sewage treatment
plant.

Desludging should never be carried out alone due to potential dangers.
The access cover should never be left off while the unit is unattended.
The continued performance of the plant will depend on regular maintenance and cleaning. It is the end-user’s

responsibility to desludge the unit and keep the vents clear.

Further safety precautions

O Naked flames should not be used in vicinity of the tank due to the danger of explosion.

O Never enter a tank unless a safety line is attached to the person entering the tank and a second person is above ground to
help if the entrant is overcome by gasses or foul air. Personnel entering the tank must have suitable breathing equipment
and be fully trained in man entry techniques.

O As safety and security is of vital importance in sewage treatment systems, the following aspects are critical:

«  Protective clothing/gloves/breathing apparatus, should be worn at all times.

* Always remove contaminated clothing and protective equipment after working with sewage treatment Systems.

e Wash hands and face prior to eating, drinking or smoking.

e Adequate first aid boxes should be present.

e When working with machinery/electrical equipment, proximity of water should be noted. All tools and electrical
equipment should be kept dry.

e A second person should be present when carrying out non-routine maintenance.

O Disused or abandoned tanks should be demolished, filled in or sealed so that accidental entry is impossible.

8 Warranty information

Marsh Industries offers an initial 12-month warranty on every plant installed provided that it is installed, commissioned (if
required) and maintained in accordance with the manufacturer’s instructions and also provided that the unit has not been
subject to damage or abuse. This warranty covers all of the GRP components and any other additional installed components

against malfunction.



Marsh Industries

Marsh Industries delivers world-class water/wastewater treatment
products and solutions to the domestic, commercial and
agricultural sectors from its UK manufacturing plants in Kettering
and Bridgwater.

The company is recognised as a collaborative and trusted partner
to its customers, with a reputation for providing quality products
that really do add value:

Sewage treatment plants 4-500+ PE

Pump stations 234-20,000+ litres

Septic tanks and cesspools 2800-20,000+ litres
Septic conversion units 4-60+ PE

Grease traps 234-20,000+ litres

Trash/debris barriers

Agri-silage tanks up to 100,000 litres

Stormwater attenuation up to 130,000 litres
Rainwater harvesting systems 1500-20,000+ litres
Oil separators, wash-down separators and silt traps
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All products are fully type-tested and certified to ensure
compliance with relevant environmental permitting programmes
and building regulations.

In addition, the company’s state-of-the art computer software,
GAIA, can generate precise, bespoke commercial sewage treatment
plants and pump chamber systems to the finest specification.

sales@marshindustries.co.uk
+44 (0)1933 654582
www.marshindustries.co.uk
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