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A slurry storage and processing system, which could provide extra income for dairy farms and help to comply with legislation, is being piloted in the South West. Jane Carley reports.

Utilising slurry for 
energy independence
E

nergy production is be-
coming an increasingly 
attractive proposition 
for farms, offering a 
means of becoming 

energy independent and a useful 
source of income.

Cornish farm technology com-
pany Bennamann is looking to 
utilise fugitive methane emissions 
from manure slurry to produce li-
quid fuel and compressed gas for 
energy consumers and to fulfil fuel 
and power needs on the farm. 

At the same time, developments 
made to capture the gas will help 
farmers meet the requirements of 
clean air legislation by upgrading 
slurry stores.

With sites at Chynoweth Farm, 
near Truro, and at the Aerohub, 
Newquay, Bennamann also has a 
trading company (Bennamann 
Energy) for the marketing, sales and 
distribution of fugitive methane 
energy products and a partnership 
with CNH Industrial, which, as well 
as manufacturing a production 
methane-powered tractor, is also 
a pioneer in the development of 
gas-powered commercial vehicles 
and engines.

Chynoweth Farm is an ideal 
research and development  and 
production site, as Bennamann’s 
business development consultant 

Kate Dibble says: “It is a diversified 
farm with a poultry unit, which 
gives us the opportunity to look at 
different feedstocks, and a busi-
ness overwintering cattle, which 
tops up the lagoon.

“We use former dairy buildings 
for fabrication of filtration units 
and their plant rooms for produc-
tion specification, while fuel 
applications can be tested in an 
on-farm situation.”

Storage
Bennamann is developing two dif-
ferent slurry storage systems for 
on-farm energy production. 

Both use a specially designed 
slurry lagoon cover on-farm to col-
lect and process fugitive methane 
from the slurry.

The fully enclosed covered slurry 
lagoon system, known as Option 1, 
comprises a three-layer cover fit-
ted to an earth-bunded, insulated 
lagoon and is designed for cases 
where a farm has a requirement 
for a new or substantially recon-
structed store.

Slurry and parlour washings are 
pumped via a macerator from the 
reception pit into the bottom of the 
store between the bottom two lay-
ers where biogas collects.

From there, gas is pumped to 
carbon filters to remove hydrogen 

sulphate before being transferred 
to the space between the upper two 
layers for storage. It now consists 
of 60 per cent methane and 40 per 
cent carbon dioxide.

Where farms have an existing 
lagoon which meets the specifica-
tion required, a retro-fit cover can 
reduce installation costs signifi-
cantly, although lagoons must 
be a regular shape and Slurry, 
Silage and Agricultural Fuel Oil 
Regulation-compliant. 

This floating cover design, 
known as Option 2, has two mem-
branes rather than three and does 
not require the edge seal.

“It can be removed by deflating 
the modules if access is needed, for 
example to stir the slurry in a 
sand-bedded system. There is also 

flexibility in construction, for ex-
ample if farms wish to carry out 
their own excavations.”

The 50-metre by 20m (164ft 
by 66ft) lagoon at Chynoweth 
holds three million litres, which 
would provide sufficient slurry 
storage for about 220 cows, 
Ms Dibble says, although the cap-
acity of individual lagoons dep-
ends on other factors, such as 
whether rainwater is collected 

We use former 
dairy buildings 
for fabrication 
of filtration units
KATE DIBBLE

THE FUTURE
ON-FARM biogas production 
is being piloted on six farms in 
Cornwall as part of a collaboration 
with Cornwall Council, which 
has 39 tenanted dairy farms 
in the county.

A further strand of the 
relationship with the council 
provides a ready market for the 
gas – Corserv, a Council-owned 
organisation managing its vehicle 
fleet, uses gas-powered Iveco 
trucks and road repair equipment.

The Iveco trucks are currently 
running on compressed gas, but 
will eventually use liquified gas.

The process also produces 
digestate and the company 
is working on a biological 
enhancement technique and is 
said to offer better availability 

of nutrients than the traditional 
by-product of anaerobic 
digestion.

Gas
One-tenth of the gas produced is 
currently used to power the plant 
and equipment. To maximise 
returns from production, research 
is being carried out in conjunction 
with Exeter University to use 
renewable energy sources to 
run the system.

Dr Fox says: “At Chynoweth 
Farm, a European Regional 
Development Fund-aided project 
is looking at how the farm can 
combine other on-site renewable 
resources alongside gas 
production to come off the grid 
and be energy independent.”

Continued over the page.

A New Holland T6 Methane tractor at Chynoweth.
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● Retailers at risk of losing suppliers ● Cost pricing model ‘shot to pieces’

MILK PRICE CLASHBy Hannah Binns
SUPERMARKETS which continue 
to offer low milk prices to farmers 
in the current market are at risk of 
losingtheirsuppliers, industry leaders 
have warned.NFU dairy board chair Michael 

Oakes sounded the alarm after recent 
pricemovesbyTescoandSainsbury’s, 
with the retailers setting liquid stand-
ardlitrepricesof42.35ppland41.7ppl 
for July, respectively, and Sainsbury’s 
forecasting 42.6ppl for August and 
43ppl for September.But with most processors paying 

around the 46ppl mark next month, it 
has left many aligned farmers feeling 
disgruntled.Farmers Guardian understands 

a significant number of Tesco’s and 
Sainsbury’s milk pool have resigned 
or are quitting the industry.In response, Tesco has written to 

its Sustainable Dairy Group farmers 
in a letter seen by FG, emphasising 
it understood on-farm difficulties.

It highlighted the supermarket’s 
cost model had supported farmers at 
unsettled times and it was working 
with producers to ensure stability.

But dairy analyst Chris Walkland 
said the retailers’ cost of production 
model was ‘shot to pieces’ and criti-
cised them for being ‘notoriously 
slow’ at decision-making.He said: “Tesco’s pool is probably 

facing its biggest challenge since its 
inception. Farmers are furious over 

what is happening, they are effectively 
being asked to produce to some of the 
highest standards in the land yet are 
getting the lowest milk prices.”Options

Headdedtheoptionsfortheresigning 
farmers were good, with Arla opening 
its recruitment books and other pro-
cessors, particularly cheesemakers, 
paying a decent price.A Tesco spokesperson said the ret-

ailer was continually reviewing the 
situation in light of fast changing mar-
ket conditions to ensure its model pro-
vides stability to farmers in the future.

John Allen, managing partner at 

Kite Consulting, noted the cost of 
production was approximately 
42-43ppl, but said prices needed 
to be about 48-50ppl for farmers 
to turn around milk flow.He said: “Farmers have not just 

resigned because of the money, it is 
also about their relationship with the 
retailer and they may feel they have 
not been treated as fairly as they 
could have been in the past.”Mr Oakes called on retailers to 

revisit their pricing mechanisms if 
theyvaluedtheirfarmerrelationships.

Yet Mr Walkland warned the ret-
ailers would not adjust their models 
without ‘kickingandscreaming’,since 

their priorities are their customers 
and shareholders, not farmers.

He said: “These aligned pools may 
have been good for a few select farm-
ers, but it is highly debatable whether 
they have been good for the industry 
and I think their time has come.”

A Sainsbury’s spokesperson said 
estimating prices in advance helps 
members plan, but highlighted the 
forecasts could change between now 
and September.
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A significant number of Tesco’s and Sainsbury’s milk pool have resigned or are quitting the industry.
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A slurry storage and processing system, which could provide extra income for dairy farms and help to comply with legislation, is being piloted in the South West. Jane Carley reports.

Chynoweth Farm is the base for the development of 
slurry handling and processing systems which will 

allow farmers to produce biomethane.
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The power of balance

Contact your local dealer or phone us on 01302 755 725
www.amazone.co.uk

The NEW Amazone UX 8601 Super has landed - 
with boom widths of up to 42 m and tank capacity 
of 9,000 litres - it makes it the largest capacity 
possible on one axle. 
The unique chassis concept of integrated drawbar and 
frame, so weight shifts from the axle onto the tractor rear 
wheels, keeps the machine legal on the road when fully laden.

ContourControl & SwingStop keep the NEW 
Super-L3 boom at the target height. The operator 
station and liquid circuit comes straight from the 
UX 01 Super with its industry-leading induction bowl 
and Comfort-Pack plus touchscreen operation.
See the NEW powerful, perfectly balanced 
Amazone UX 8601 sprayer for yourself.

IN THE FIELD W.R.C. AND J.E. CHRISTOPHERS, CORNWALL
AT Trenerry, a Cornwall Council 
farm near Truro, W.R.C. and J.E. 
Christophers run a 150 cow dairy 
herd and tenant Dave Christophers 
welcomes the opportunity to turn 
a waste product into a source 
of energy which can be used on 
the farm and also for improving 
local infrastructure such as 
road surfacing.

“There is lots of interest locally in 
energy from the farm and for many 
it makes sense to be able to produce 
their own power, particularly for 
those with power-hungry equipment 
such as robot milkers,” says 
Mr Christophers.

 “Our milk buyer is also looking at 
gas-powered coolers which would 
complete the chain.”

The farm’s existing lined 
lagoon was upgraded with some 
remodelling to take the slurry 
bag pipework, Ms Dibble adds.

“It is a squarer shape and has 
been made a little deeper for extra 
capacity. Having the pipework 
installed means that the lagoon can 
be stirred before spreading which 
saves a job and uses less fuel.”

Rearrange
The yard has also been rejigged. 
Mr Christophers says: “We have 
installed a slurry channel for easier 
collection, which also makes 
scraping safer as we are no longer 
having to scrape back to a ramp.”

Cattle are housed at Trenerry 
from mid-October to mid-March 
and, with 1,200mm of rain recorded 
at the lowest point of the farm 
each year, improved slurry handling 
has already halved the amount 
of storage needed and cut 
the workload.

The system was installed in spring 
2022 and commissioned in August.

from building roofs. The potential 
for rainwater harvesting from the 
top of the lagoon is another area of 
research for the company. 

Once the store is full, an alert is 
sent to the operator. Further pro-
cessing and upgrading of the bio-
gas removes the carbon dioxide 
leaving the methane ready for use 
as a fuel.

Ms Dibble says: “Larger farms 
will have their own biogas process-
ing unit, but we will also offer a mo-
bile processing service based on a 
container for smaller scale sites 
which can move easily between 
farms, turning a week’s worth of 
methane into compressed, or in the 
future, liquified biomethane.”

Dr Tim Fox, Bennamann Energy 
director, says: “The initial model 
we developed, with the full suite 
of equipment installed on-site, is 
ideal for a medium-size dairy unit 

of about 200 cows. This system 
can then easily be scaled up for 
larger farms. 

“But for smaller herds, the ret-
urns do not justify the investment 
required to install the processing 

equipment, so we have developed a 
mobile, truck-mounted unit which 
can travel between farms and up-
grade the biogas on-site.

“We also engineered the cover to 
hold around a week’s worth of pro-
duction of biogas so processing and 
collection can typically take place 
on a weekly basis.” 

Supply
This gives a ready supply of fuel 
which can be used on-farm or sold 
into the market. In the case of the 
compressed product, fuelling can 
be carried out direct from the com-
pressor or the compressed meth-
ane can be stored in gas bottles, 
using a refueller supplied as a kit.

Bennamann has also pioneered 
the development of non-venting 
tanks for safe storage of liquid 
methane gas, which hold 550kg 
of fuel compared to 130kg in 

the same size compressed gas tank.
Ms Dibble adds: “Liquid meth-

ane is more energy dense so you 
get more in a smaller volume which 
makes it easier to transport.” 

“Refuelling technology for trac-
tors is an area which we are work-
ing on at Chynoweth. We are also 
exploring ways to monetise the 
Bio-CO2 removed in processing.”

CNH Industrial took a minority 
shareholding in Bennamann in 
2021 and ongoing development 
work on the New Holland methane 
tractor is carried out at Chyno-
weth, where a gas-powered T6 is 
part of farm manager Rob Foote’s 
day to day armoury.

A gas-powered electricity gener-
ator is also being trialled – Ms Dib-
ble suggests that it would a useful 
way to power farm equipment such 
as dairy coolers and to top up 
batteries for less demanding tools.

Liquid methane 
is more energy 
dense so you get 
more in a smaller 
volume which 
makes it easier 
to transport
KATE DIBBLE

The new slurry lagoon with Bennamann 
cover at Trenerry, a Cornwall Council farm.

Filtration equipment neatly contained alongside the lagoon.
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UX 8601 Super

UX 8601 Super

POWER BALANCE

The power of balance

BALANCEPOWER

Contact your local dealer or phone us on 01302 755 725
www.amazone.co.uk

The NEW Amazone UX 8601 Super has landed - 
with boom widths of up to 42 m and tank capacity 
of 9,000 litres - it makes it the largest capacity 
possible on one axle. 
The unique chassis concept of integrated drawbar and 
frame, so weight shifts from the axle onto the tractor rear 
wheels, keeps the machine legal on the road when fully laden.

ContourControl & SwingStop keep the NEW 
Super-L3 boom at the target height. The operator 
station and liquid circuit comes straight from the 
UX 01 Super with its industry-leading induction bowl 
and Comfort-Pack plus touchscreen operation.
See the NEW powerful, perfectly balanced 
Amazone UX 8601 sprayer for yourself.

COSTS AND FUNDING
IN terms of payback, Bennamann 
expects it to be in a range of three 
to six years depending upon lagoon 
size, cover type, herd size, time 
in shed. 

The system is designed to 
last 20 years or more. By way 
of a comparison, an Option 2 
installation will typically be one-
third of the cost of Option 1.

Costs
To mitigate the costs, Defra’s Slurry 
Investment Fund (SIF) will provide 
grants for impermeable covers and 
upgrading/provision of slurry stores 
to comply with SSAFO regulations 
and deliver six months storage 
capacity, so could provide funding 
for up to 50 per cent of the eligible 
costs for either the floating and 
fixed cover options.

Biogas storage (the top cover) 
and processing equipment are 
not included in this Year 1 round 
funding offer, but may possibly 
be eligible in the future.

Bennamann emphasises that its 
system protects against ammonia 
and nitrogen oxide emissions while 
also capturing and repurposing the 

fugitive methane emissions 
as an energy source to deliver 
on-site cost savings, multiple 

sustainability benefits and an 
additional income for farmers.

Further announcements on the 

SIF, which could extend the scope 
of the scheme, are expected 
this autumn.

Compressed gas produced at 
Chynoweth is used to fuel a generator 

and battery storage equipment.
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