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Introduction

This document aims to provide the information required to allow a planning application to be
made for a new anaerobic digestion plant at the former brickwork at Hendre.

Information requested

Details/documentation required

Questions highlighted in yellow Marches Biogas to respond to. Other questions client to

cover.

1.

10.

11.

12.

13.
14.

Evidence of need for the AD Plant. Please identify all of the individual
alternative sites that have been considered and explain why each has have
been discounted.

Details and volume of the feed stock/waste to be used (type and annual
tonnages) and where it will be sourced from.

Whether the proposal would involve the use or storage of Hazardous
Substances.

The total capacity and maximum annual operational through-put for each feed
stock/waste type.

Vehicular activity associated with the proposal. (Including type of vehicles —
artics? Roll-on? Walking floors etc and number of two-way visits per day.
Delivery hours. Are delivery hours the same on weekdays and weekends? Staff
parking provision and likely shift arrangements).

The gas and electric energy output of the proposal.

Opening hours for staff and operation times for the AD plant (assume constant
24/7, but would it always operate at full capacity?).

Number of staff (full and part time) to be employed associated with the
proposal.

Manufacturing and operational details of the AD plant (including ventilation,
any associated plant/equipment, treatment technology, emissions, noise,
details of how much water is required, wastewater management arrangements
etc).

Intended arrangements for surface water and disposal of foul sewerage &
whether you propose to connect to the existing drainage system (this will be
refined by the Drainage Strategy and the Utility Study).

A Level Two Utility Study (UCML have already undertaken a Level 1 Study which
you commissioned).

The utilities (amount of water, electric, treatment of wastewater) needed to
power/operate the proposal. Whether a constant and reliable utility services
needed to power/operate the proposal are available, and any contingency
plans in the event of failure.

Site area in hectares.

Gross internal floor space of the AD plant and buildings proposed at the site.
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Plans/drawings

15.

16.

17.

18.

19.

20.

21.

Site location plan to 1:1250 scale on an Ordnance Survey base including means
of access to the public highway (showing north, the planning application
boundary in red, and any other adjoining/nearby land in your ownership with a
blue boundary).

Existing site layout plan (to a recognisable scale, eg 1:100) and based on the
updated topo survey).

An updated topography survey (to include trunk and canopy spread of all trees
to be plotted in accordance with BS5737:2012 Trees in relation to design,
demolition and construction — Recommendations.

Proposed site plan/layout (to a recognisable scale, eg 1:100) and based on
updated topo survey , including proposed site levels, proposed materials for
surfacing, areas for vehicular movement, parking/number of parking spaces,
any storage areas for waste/feedstock, security fencing, weighbridge, vehicle
washdown etc).

Site cross section as proposed (to a recognisable scale, eg 1:100), including
buildings, profile of the bunds and proposed site levels).

Proposed elevations (to a recognisable scale, eg 1:50 or 1:100), and setting out
what the external appearance such as materials and colours would be).
Proposed floor plans and roof plan (to a recognisable scale, eg 1:50 or 1:100) of
the AD Plant and any buildings proposed at the site.
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The total capacity and maximum annual operational

through-put for each feed stock/waste type

The client has specified that these feedstocks will be available for the plant.

FEEDSTOCK

DAF Sludge

Total Volume tonnes/year 49,660
% Dry Matter % DM 13.9
% Organic Dry Matter % ODM 90.0
Specific Methane Yield m3 CH4/tODM 400

% Methane % CH4 55
Feedstock Cost £/tonne 7

Dry Matter tonnes/day 18.9
Organic Dry Matter tonnes/day 17.0
Methane Production m3/day 6,790
Biogas Production m3/day 12,345
Electricity Production kWe 1,178
Specific Gravity of Biogas kg/m3 1.28
Mass of Biogas tonnes/day 15.8
Feedstock Cost £/year 367,900
Food Waste

Mass tonnes/year 7,800
% Dry Matter % DM 33.9

% Organic Dry Matter % ODM 92.0
Specific Methane Yield m3 CH4/tODM 438

% Methane % CH4 55
Feedstock Cost £/tonne 6

Dry Matter tonnes/day 7.2
Organic Dry Matter tonnes/day 6.7
Methane Production m3/day 2,921
Biogas Production m3/day 5,312
Electricity Production kWe 507
Specific Gravity of Biogas kg/m3 1.28
Mass of Biogas tonnes/day 6.8
Feedstock Cost 46,800.0
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Oils

Mass tonnes/year 15,080
% Dry Matter % DM 31.6

% Organic Dry Matter % ODM 90.0
Specific Methane Yield m3 CH4/tODM 411

% Methane % CH4 55
Feedstock Cost £/tonne 13

Dry Matter tonnes/day 13.1
Organic Dry Matter tonnes/day 11.8
Methane Production m3/day 4,833
Biogas Production m3/day 8,788
Electricity Production kWe 839
Specific Gravity of Biogas kg/m3 1.28
Mass of Biogas tonnes/day 11.2
Feedstock Cost 195,000.0
Dairy Waste

Mass tonnes/year 15,080
% Dry Matter % DM 13

% Organic Dry Matter % ODM 94
Specific Methane Yield m3 CH4/tODM 400

% Methane % CH4 55
Feedstock Cost £/tonne 8

Dry Matter tonnes/day 5.5
Organic Dry Matter tonnes/day 5.1
Methane Production m3/day 2,057
Biogas Production m3/day 3,739
Electricity Production kWe 357
Specific Gravity of Biogas kg/m3 1.28
Mass of Biogas tonnes/day 4.8
Feedstock Cost 124,800.0
Glycerine

Mass tonnes/year 9,360
% Dry Matter % DM 25

% Organic Dry Matter % ODM 90
Specific Methane Yield m3 CH4/tODM 500

% Methane % CH4 55
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Feedstock Cost £/tonne 30
Dry Matter tonnes/day 6.4
Organic Dry Matter tonnes/day 5.8
Methane Production m3/day 2,877
Biogas Production m3/day 5,231
Electricity Production kWe 499
Specific Gravity of Biogas kg/m3 1.28
Mass of Biogas tonnes/day 6.7
Feedstock Cost f/year 280,800
Fish Washings

Mass tonnes/year 3,120
% Dry Matter % DM 2

% Organic Dry Matter % ODM 90
Specific Methane Yield m3 CH4/tODM 400
% Methane % CH4 55
Feedstock Cost £/tonne 15
Dry Matter tonnes/day 0.2
Organic Dry Matter tonnes/day 0.2
Methane Production m3/day 61
Biogas Production m3/day 112
Electricity Production kWe 11
Specific Gravity of Biogas kg/m3 1.28
Mass of Biogas tonnes/day 0.1
Feedstock Cost £/year 46,800
Abattoir Washing

Mass tonnes/year 3,120
% Dry Matter % DM 15.0
% Organic Dry Matter % ODM 85.0
Specific Methane Yield m3 CH4/tODM 350
% Methane % CH4 55
Feedstock Cost £/tonne 10
Dry Matter tonnes/day 1.3
Organic Dry Matter tonnes/day 1.1
Methane Production m3/day 381
Biogas Production m3/day 694
Electricity Production kWe 66
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Specific Gravity of Biogas kg/m3 1.28
Mass of Biogas tonnes/day 0.9
Feedstock Cost £/year 31,200
Total Feedstock

Mass tonnes/year 103,220
% Dry Matter % DM 18.6

% Organic Dry Matter % ODM 90.6
Specific Methane Yield m3 CH4/tODM 419

% Methane % CH4 55

Dry Matter tonnes/day 52.5
Organic Dry Matter tonnes/day 47.5
Methane Production m3 CH4/day 19,921
Biogas Production m3/day 36,220
Electricity Production kWe 3,457
Specific Gravity of Biogas kg/m3 1.28
Mass of Biogas tonnes/day 46.2
Feedstock Cost f/year 553,800
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The gas and electric energy output of the proposal

The estimated gas and electric outputs based on the given feedstocks are as follows.
Biogas production is 36,220 m3/day or 1509 m3/hr

If all biogas goes to CHP and electricity generation then total generation capacity will be 3.28
Mwhr. Total parasitic electrical load assumed at 593 Kwhr, so total export capacity after parasitic
is 2.69 Mwhr.

Parasitic load - the installed capacity for the AD related equipment will be 436kwhr however
anticipated actual absorbed power will be 240kwhr.

Assuming a Pentair Bioplus gas upgrader is utilised, the total consumed power will be 355kwhr.
This is based upon a figure of 236 watts per hour, per Nm3 of biogas treated.

If a Jenbacher 320 CHP is installed with max output of 1063 Kwhr, then running at 75% load it will
consume 402 m3/hr of biogas. This will leave a balance of 1107 m3/hr of biogas for upgrading.

Gas Output
Biogas
Biogas Production m3/day 36,220
Biogas Flow m3/hour 1509
Methane Production m3/day 19,921
% Methane % CH4 55
Calorific Value of Biogas MJ/m3 19.6
Fuel Value of Biogas MJ/day 711,183
Fuel Value of Biogas kwf 8231
CHP
Electrical Efficiency % 42
Thermal Efficiency % 43
Electricity Output kWe 1063
Heat Output kWth 1088
Availability of CHP Unit % 95
Gas Boiler - Digesters and
Pasteuriser(s)
Thermal Efficiency % 85
Heat Output kWth 6997
Gas Boiler Operating Time % 5
Upgrader
Biogas to upgrader m3/h 1107
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Electric Output

Electric Production*

CHP output kWe 3457
Gross Electricity Production kWh/day | 24,236
Gross Electricity Production kWh/wk 170650
Gross Electricity Production MWh/yr 8847
Electric Demand

Plant Electricity Consumption | MWh/yr 5194
Net Electricity Output

Net Electricity Output MWh/yr | 3,653
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Manufacturing and operational details of the AD plant
(including ventilation, any associated plant/equipment,
treatment technology, emissions, noise, details of how much
water is required, wastewater management arrangements
etc).

Noise

All the equipment with the exception of the compressor banks runs at 85db or less. The
compressor banks can reach 95db when multiple compressors are running at the same time but
careful location of these within the tank farm will shelter these from external receptors. Please
see separate table and drawing for locations of noise emitters on site and their corresponding db
levels and run times.

Wastewater management
Building and reception hall.

Within the building, dirty water from the floor run-off is collected in a pump sump and this flow
is returned back into the process. Likewise prior to vehicles leaving the reception building, wheels
will be checked and washed off to ensure that no contamination is transported outside the
building and on to the apron. For the clean roof drainage this water will be harvested in a large
60,000 litre capacity storage tank. 45,000 litres will be reserved for use as fire water with the
balance being used for general hose washdown and grey water for toilet flush and general process
water if required.

Main concrete apron

This is a clean area with any rain water being discharged to surface drainage.

Bund area of tank farm.

Rainwater from this area is collected into a central pump sump which has two pumps installed.
One pump discharges to the surface drain with the second discharging back into the process. In
the event of rain and water collection within this bund area, the water will be sampled for traces
of contaminant. Should tests confirm that the water is clean then the clean water discharge pump
is operated by key switch until the pump sump is empty. At this point the pump switches off and
can only be restarted again by manual operation via the key switch. Should the water have traces
of contaminant then the dirty discharge pump is operated, again by key switch, and the water is
returned into the process for treatment.

Condensate

Any condensate arising from the process and biogas systems will be returned to the condensate
pump station and then returned back into the process.

Operational details

Specific manufacturers not selected at this stage of outline design, but the following general
principles of operation will be used. | will also attach a principles of operation powerpoint.

o marches biogas

anaerobic digestion engineering

Project Number:
MB626-2807

Project Title:
Plant Design

Report Date:
11/01/2023

Authors:
Jack Tombs

Pages:
100f13

Marches Biogas Ltd.

Lower Barns Business Park,
Ludlow, SY8 4DS

e: info@marchesbiogas.co.uk
w: marchesbiogas.com




FRONT END (RECEPTION HALL)

Bucket loader to transfer feedstock into feed hopper

Augured feed transfer to hammer mill

Hammer mill-type de-packaging line

Screw press non-organic de-watering

Mechanical macerator for first stage particle size reduction

Ram pump for organics transfer to buffer tank.

Odour control will be situated outside the building using EA approved
technology such as biofiltration or activated carbon filtration. Marginal

negative pressure applied to reception hall to achieve 3 air changes per hour.

RAW WASTE BUFFER TANK

Hydraulic mixing from circulating chopper pumps
Pneumatically actuated valves

Second stage mechanical maceration

Forward feed via progressive cavity pump

LIQUID FEEDSTOCK STORAGE TANKS

Progressive cavity or chopper pump for circulation and forward pumping of
liquid as process dilution for solid feeding in the reception hall.

DIGESTERS

Mesophilic anaerobic digestion

Pre-cast and post tensioned concrete tanks

Double membrane roof gas holder

Biogas mixing via compressor banks recirculating compressed biogas into
digesters. Commonly use utile compressors arranged in banks of 2-4
compressors per tank.

Hydraulic mixing from circulating chopper pumps.

Over pressure protection.

Foam relief.

De-grit pipework

LIQUID DIGESTATE STORAGE TANK

Single membrane gas holder

Tankering point discharge

Re-circulation pump to front end kit for dilution.
Overpressure protection
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PASTEURISATION

e ABP compliant pasteurization
e Heat exchanger
e Pumps

SEPARATION

BORGER BIOSELECT

The Simple Principle of Solid/ Liquid « Eleckiic Mkt

Separation Achieved by Bioslect

Liquid is forced through screen
by the action of the screw

Solids are ejected by the action of the screw

e Screw press closed system separation eg Boerger Bioselect.

e Self contained system comprising of feed and discharge pumps, separator and
control panel.

e liquid discharge to storage tank, solid discharge to be collected

WASTE GAS BURNER

e Burner capacity will match maximum output of the plant to ensure that biogas
will not be discharged to atmosphere if gas consumers are not operational.
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The utilities (amount of water, electric, treatment of
wastewater) needed to power/operate the proposal

Under normal operation the CHP unit on site will provide power to the plant. The details of the
electric requirement can be found earlier in this report under the gas and electric output.

Mains water consumption:

Grey water will be harvested from rainwater on the reception hall roof, which will be used for
machine washing, reception hall floor cleaning etc, but in the event of low rainfall this will be
topped up with mains water. Depending on the technology provider, mains water may be
required for cleaning cycles of the depackaging equipment.

Gross internal floor space of the AD plant and buildings
proposed at the site

Please see table below:

Building Gross Internal Floor Area
Reception Hall 530m?

Offices 177m?

Separator Building 53m? Lower Floor

53m? First Floor

Gas mixing room 1 50m?

Gas mixing room 2 50m?

I hope this information is suitable to help you progress with your planning application. If you
require any additional information please do not hesitate to get in touch.

Kind regards

Jack Tombs
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