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Executive Summary
The ready mix concrete industry has expected to be able to wash-out delivery vehicles on 
contractor's  sites for many years, and the majority of UK contractors accept this as the norm.  
Although widely  accepted,  this  approach wastes not only  valuable materials  and wash-out 
water, but also leaves contractors with the problem (and cost) of its treatment and disposal. 
Using industry-derived data, the report demonstrates that for the four thousand ready mix 
delivery vehicles on the UK roads, the annual wastage arising from the current arrangement is 
potentially:

•   in excess of one third of a million cubic metres of unproductive concrete left onsite in  
washout pits with a supply value in excess of £25 million

•   109 million litres of washout water left onsite in washout pits, representing a water 
bill to the industry of approximately £1 million

With  the  development  of  Concretesocks,  the  ready  mix  concrete  industry  now  has  the 
opportunity to completely eliminate this loss by enabling recovery of these resources at the 
batching plant, whilst at the same time removing the cost of disposal and risk of environmental  
pollution from this source on its contractors' sites.

Concretesocks also offer the potential to completely eliminate the need to wash-out during the  
day  on  suitable  sites  as  using  Concretesocks  on  both  outward  and  return  journeys  offers  
security against loss of materials on the public highway, and subsequent claims. Providing there 
is  no technical  objection from the contractor,  using  Concretesocks  in this  way permits  the 
delivery vehicle to return to the batching plant for repeat loads without washing out on site or 
at the plant (other than after the final delivery), completely eliminating waste, and improving  
delivery efficiency.
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1.0 Introduction 
The purpose of this report is to review the environmental, economic and legislative impacts of the current  
practice  of  washing out  ready mix  delivery  vehicles  on site  immediately  after  delivery,  and assess  the  
potential reduction in each of these impacts from adoption of Concretesocks as "Best Practice" by the ready 
mix concrete industry.

2.0 Current practice: management of wash-out waste on construction sites.
Delivery from a ready mix lorry is via a chute attached to the rear of the drum, and whilst the chute iself  
may be sufficiently clean of debris on the outward journey to avoid presenting a hazard through loss of 
materials to other road users (although overloading and unsafe loads may still  cause problems) once a 
delivery  has  been made,  both the chute and drum are  coated with  residual  concrete.  This  poses  two  
concerns:

• If the concrete is allowed to remain on the chute for the return journey, vibration will undoubtably  
cause it to fall onto the highway, causing a hazard to other road users

• Should the concrete residue remain in the drum for an extended period of time, it may begin to set,  
causing problems with subsequent cleaning of the drum and future operation of the mixer.

For these two reasons, the majority of ready mix lorries wash out both the chute and drum immediately  
after delivery to construction site, normally on the site itself, irrespective of the proximity of the batching  
plant. On well-managed sites, washing out will take place at a designated wash-out point, which may be a 
lined pit in the ground, a lined waste skip, or a purpose-designed concrete washout facility, normally hired 
in from commercial suppliers.

Once the wash-out has taken place, it is then the main contractor's responsibility to manage the residue  
from the operation, ensuring that the alkaline washout water does not pollute controlled waters both in use  
and during disposal, and managing the disposal or use of the solid arisings. 

Drawbacks:

• Concrete  washout  points  require  careful  siting  and  management  if  they  are  not  to  pollute 
groundwater, surface water drains, or other open water during use.

• The liquid wastes have to be disposed of, either through re-use on site, return to the batching plant,  
direct discharge to a foul sewer (having removed all suspended solids), discharge to a surface water  
drain (with the addition of pH balancing), or, if a suitable discharge consent cannot be obtained,  
tankering away for off-site treatment.

• The solid wastes have to be removed from the washout point and either used on site, or disposed 
of offsite.

• On congested and city-centre sites, there is unlikely to be sufficient space for an open "settlement"  
discharge point, resulting in the hiring in of purpose build mechanical washout plant capable of  
separating the liquid and solid wastes and treating the the liquid wastes to a standard suitable for 
discharge to a foul sewer.

3.0 Concretesocks, and how they are used.
Concretesocks are a proprietary patented product that fit over the folded chute of a delivery vehicle, quickly  
and securely attached by straps and buckles, completely encapsulating the end of the discharge chute. Once 
fitted, the Concretesock prevents the loss of concrete whilst in transit between the batching plant and the  
site. A range of patterns of Concretesock are available to fit the majority of the UK's 4042 (1) ready mix lorries 
(4015  HGV, 27 LGV) registered with the DVLC on 30th September 2013. 

By offering a solution to the risk  of  loss of  material  on the highway,  Concretesocks remove the major  
obstacle to ready mix lorries returning to the batching plant to wash out, eliminating the waste on site, and  
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allowing the wash-out materials to be recovered and reused at the batching plant.

Concretesocks also offer a further benefit to high-volume sites where multiple loads of the same mix are 
required. On such sites, providing that the batching plant is not too distant,  Concretesocks can be used to  
completely eliminate washout during the day by simply fitting them after discharge on site, returning the  
the batching plant for a further load (without washing out) and only removing the Concretesock once back  
on site and ready for the next discharge. At the end of the day, the ready mix lorry is cleaned out at the  
batching plant as usual. (Note: Whilst proven to be practical in site trials, this procedure should be carefully 
assessed before adoption to ensure this does not cause problems with other plant and processes on site,  
for example where concrete pumping operations are taking place.)

It is worth noting that with the introduction of the original Landfill Directive (Council Directive 1999/31/EC)  
most landfill sites are increasingly unable (and unwilling) to accept waste concrete washout waters, with 
ERMCO recognising in 2006(7)  that "In response to this reduction, most ready mixed batch plants have  
developed a variety of techniques to manage their wash waters" most frequently through recovering and 
reusing  its  constituent  materials.  In  recent  years,  many  plants  have  been  fitted  with  reclaimers,  and  
batching plant manufacturers such as Steelfields now offer reclaimer units as standard equipment.  Many 
batching plant operators are actively promoting this approach as an environmental credential, such as the 
Hanson press release(8) about two new batching plants in Glasgow stating:

"In addition, a water reclaimer allows returned materials and wash-out from trucks to be separated. The  
solids - mainly sand and aggregate - go back into stock for reuse and the water is filtered and pumped  
into the supply tanks."

Clearly,  with  this  changing  perception,  and  with  reclaimer  technology  increasingly  available  at  many  
batching plants, using Concretesocks to facilitate washing out at the batching plant is a practical alternative  
to site wash-out.

4.0 The Regulatory Position in England
The following notes apply to English law only. Different legislation applies in other regions of the UK.

4.1  Pollution Risk

The Environment Agency clearly established their regulatory position with regard to the management of the  
pollution risk from concrete wash-out waste on construction sites in 2011 with the publication of RPS 107 (2) 

which states:

"The Environmental Permitting Regulations (EPR) 2010 make it an offence 'to cause or knowingly permit  
a groundwater activity or a water discharge activity' except in accordance with an environmental permit.  
A groundwater activity includes the making of any discharge that results in, or might lead to the input of  
pollutants to groundwater; a water discharge activity includes discharging polluting matter to surface  
waters.

Concrete delivery and production is carried out daily on thousands of construction sites nationwide. Sites  
range from very small scale domestic activity to large scale construction and civil engineering projects.  
Concrete mixers, delivery lorries and related equipment (chutes, pump lines, drums, barrows etc), need  
to  be  washed  off  regularly,  and managing the  disposal  of  concrete  wash waters  legally  and in  an  
environmentally responsible way has always been difficult for the construction industry. 

Concrete wash waters are polluting. Typically they have a high pH (11-12) due to calcium hydroxide  
(derived from the cement);  high suspended solids;  and other trace materials,  some originating from  
cement, others from additives or from the mixing equipment.

You  should  consider  how  you  will  deal  with  wash  water  disposal  at  the  planning  stage  of  any  
construction project. We recommend that you minimise the amount of wash water produced and, where  
possible and practicable, reuse it on site or return it to the batching plant."

Appendix 1 "Good practice guidance for dealing with concrete wash waters" of the same document further 
states (selected extracts):
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"As far as possible concrete mixing or delivery lorries should return for washout to the batching plant  
with only chutes being washed out on site."

"On site concrete batching plants should include wash water recirculation in the mixing process."

The Environment Agencies' joint publication PPG6 (3) (by EA, SEPA and NIEA) "Working at construction and 
demolition sites" repeats this guidance in Section 7: Cement, concrete and grout" as follows:

" Cement, concrete and grouts are highly alkaline and corrosive and can cause serious pollution to the  
ground and watercourses. Water wildlife, such as invertibrates and fish, are very sensitive to changes in  
pH (acid / alkaline) levels. Whereas oil in water is easy to see, changes in pH are not, so pollution can  
occur for some time before the extent of damage to wildlife is noticed.

Whether  storing,  making,  maxing or using,  take care with all  works  involving cement,  concrete and  
grout. You also need to make suitable arrangements to deal with the wash-out of concrete mixing plant,  
ready  mix  lorries  and  tool  and  equipment  washings  to  prevent  pollution.  Never  allow  treated  or  
untreated washings  or  wastes  to enter  any  drain,  surface  water  or  the  ground without  a  permit  /  
authorisation from us and / or from the water company to do so." 

and further states, under "Essential pollution prevention":

"Concrete mixing and delivery lorries should return to the batching plant for washout"

4.2  Waste Management

The discards from the cleaning of the chutes and drums of ready mix lorries on construction sites are clearly  
waste under English legislation, and as such must be dealt with in accordance with the relevent legislation,  
including The Waste (England and Wales) Regulations 2011  (4). Regulation 12 "Duties in relation to waste 
management and improved use of waste as a resource" imposes a duty on those responsible for ready mix  
wash-out waste in relation to the waste hierarchy as follows:

12  (1)  An  establishment  or  undertaking  which  imports,  produces,  collects,  transports,  recovers  or  
disposes of waste, or which as a dealer or broker has control of waste must, on the transfer of waste,  
take all such measures available to it as are reasonable in the circumstances to apply the following waste  
hierarchy as a priority order —

(a) prevention;
(b) preparing for re-use;
(c) recycling;
(d) other recovery (for example energy recovery)
(e) disposal

(2) But an establishment or undertaking may depart from the priority order in paragraph (1) so as to  
achieve the best overall environmental outcome where this is justified by life-cycle thinking on the overall  
impacts of the generation and management of the waste.

(3) When considering the overall impacts mentioned in paragraph (2), the following considerations must  
be taken into account —

(a) the general environmental protection principles of precaution and sustainability;
(b) technical feasibility and economic viability;
(c) protection of resources;
(d) the overall environmental, human health, economic and social impacts

Under this legislation, it  is clear that assessment of  alternative techniques to manage wastes from the  
washout of ready mix lorries should give preference to those that eliminate waste (i.e. Concretesocks), and 
that alternative techniques (such as washing out on site) that result in waste must be justifiable under 
paragraphs 12(2) and 12(3) to achieve legislative compliance.

5.0 Environmental benefits of using Concretesocks.
5.1  On site

Concretesocks offer the potential for construction sites to completely eliminate the need to wash-out ready 
mix lorries, eliminating both pollution risks and management of the liquid and solid wastes from this source. 
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5.2  Transportation and delivery

Use of Concretesocks eliminates the risk of pollution of the wider environment through loss of materials 
onto the highways during the journeys between the batching plant and site.

Eliminating the need to wash-out between deliveries reduces the quantity of water carried, which should in  
turn fractionally improve the fuel economy of the vehicle due to reduced weight. 

5.3  Batching Plant

Washing out at the batching plant permits the washout water and aggregates to be recovered for re-use,  
maximising resource efficiency and minimising process waste.

The Environment Agency estimates(2) that each time a ready mix lorry washes out on site, the concrete 
supplier leaves 20 litres of cement-contaminated water behind to be dealt with by contractors. Assuming 
that a ready mix lorry works for 45 weeks per year, five days per week and makes 6 deliveries per day, a 
single lorry will wash out 1350 times in a year, wasting 27000 litres (27 cubic metres) of water that could  
have been recovered and reused if washing out had taken place at the batching plant.

If this approach was adopted by all 4042 ready mix lorries currently registered in the UK, over 109,000 cubic  
metres (109 million litres) of water could be recovered and reused within the industry annually rather than 
having to be dealt with as a contaminated and potentially polluting waste on construction sites. 

6.0 Economic benefits of using Concretesocks.
6.1  On site

Use of Concretesocks removes the cost to sites of managing waste from this source:

• No designated washout points are required for vehicle wash-out,  avoiding the need to allocate  
space, and enforce and manage the washout process itself.

• Vehicle  turnarounds  are  improved,  with  no  vehicles  wasting  time  queuing  on  site  to  use  the  
washout point on busy sites. Site productivity is therefore improved.

• No solid or liquid wastes have to be disposed of, with the consequent costs.

• On congested sites, purpose-built wash-out separation / dosing units do not have to be hired in.

6.2  Transportation and delivery

Use of Concretesocks minimises lost time at wash-out points on sites, and on multi-drop sites if no washing  
out is carried out between deliveries, more deliveries can be achieved in a working day, minimising the  
resources necessary to service a contract.

Removal  of  the  risk  of  loss  of  product  onto  the  road  removes  the  cost  of  complaints  and  litigation 
associated with cracked windscreens and damaged paintwork where Concretesocks are not used, and in 
doing so is likely to reduce the overall insurance premiums for the UK ready mix fleet.

With less idling time at wash-out points, and less water carried, the fuel and man-hour cost per delivery will  
be reduced.

6.3  Batching Plant

Where all washing out is carried out at batching plants rather than on site, all solid and liquid products 
arising from the washout process can be recovered and reused, maximising use of purchased materials,  
rather than discarding them on site. The European Ready Mixed Concrete Organisation estimates (7) that 
between 1% and 4% of the volume of concrete carried remain on the drum and blades after discharge - 
materials which are generally lost from productive reuse when washing out takes place away from the 
batching plant.

For a 6m3 ready mix lorry making 1350 deliveries a year, even at 1%, this equates to 81 cubic metres of non-
productive concrete per lorry left onsite in wash-out pits each year, or nearly a third of a million cubic 
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metres of non-productive concrete for all of the ready mix vehicles currently registered on UK roads. Given  
that the average price of concrete is typically £75-£80 (9) per cubic metre delivered, this level of wastage 
indicates that over £25 million of concrete is discarded in wash-out pits each year in the UK.  Adoption of 
Concretesocks and washing out at batching plants will permit recovery and reuse of these materials.

On the reuse of recovered materials, the 2006 ERMCO report(7) states:

"The use of reclaimers can have implication for quality control. The European Concrete Standard EN 206-
1  allows  aggregates  recovered  from  wash  waters  to  be  used  again  as  an  aggregate  for  concrete.  
Ungraded recovered aggregate  can be  added in  quantities  not  greater  than 5  percent  of  the  total  
aggregate, but if  the recovered aggregate is graded the same as primary aggregate then up to 100  
percent of the recovered aggregate can be used."

From this, it can be seen that there should be no technical objection to the reuse of the 1-4% of recovered  
materials from concrete wash-out operations in subsequent mixes.

In addition to recovering the asset value of concrete waste itself, using Concretesocks to facilitate washing  
out at the batching plant also recovers the washout water for reuse. At a supply price for clean water of  
£9.60(9) per 1000 litres (cubic metre), recovery of the 109,000 cubic metres of washout water (see 5.3) at 
batching plants would save the UK ready mix industry a further £1 million in mains water charges.

7.0 Legislative compliance benefits of using Concretesocks.
7.1  On site

When Concretesocks are used as an alternative to washing out ready mix drums and chutes on construction 
sites:

• no wash water is used and deposited on site, and the pollution risk from this source is eliminated.

• no wastes from the washing out of ready mix lorries (both liquid and solid) are deposited on site,  
removing the need to manage and dispose of this waste in accordance with legislation.

• Best Practice performance ("prevention") within the Waste Hierarchy (Appendix A) is achieved

7.2  Transportation and delivery

When Concretesocks are used on outward journeys, the risk of loss of material from heavy cornering or 
unexpected manoeuvres prior to delivery (ie with a full drum) is greatly reduced, minimising pollution of  
the highway (and surface water sewers in wet weather) and harm to other road users and pedestrians from  
both set material and flying debris whilst the concrete is "green".

When Concretesocks are used on return journeys (ie with an empty drum), whether the chute has been 
cleaned on site or not,  the risk of loss of any residual material  is eliminated, avoiding pollution of the  
highway and harm to other road users and pedestrians.

As the Environmental Agency already recommend return of ready mix vehicles with only the chutes washed  
(see Appendix A.1) without requiring either Carriers Licenses or Waste Transfer Notes for returning vehicles,  
the addition of a small quantity of material remaining on a scraped but unwashed chute protected by a  
Concretesock is highly unlikely to cause a change the current regulatory approach to returning vehicles. 

7.3  Batching plant

When Concretesocks are used to return unwashed ready mix lorries to the batching plant:

• any washing out will be carried out in a structured and organised manner, and in accordance with 
the site's Environmental Permit, minimising the risk of pollution of the wider environment.

• any materials arising as a result of the washing out process (both liquid and solid) will be recovered  
and re-used in subsequent mixes. No material will leave the site and no waste will be generated, 
resulting in full compliance with the plant operators duties under the waste hierarchy. 

This approach is no different to the end-of-day cleaning of concrete lorries at the batching plant, and should  
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carry no additional regulatory burden to operators than at present. 

8.0 Concretesocks: supporting construction's sustainability aspirations
8.1  Carbon Footprint

According to the UK's  "The Concrete Centre" website:(10)

"The embodied CO2e values for construction materials should be used to compare construction projects  
over their whole life cycle using the principles of BS EN 15978. In the UK, the average embodied CO2e  
impact of concrete is around 100kg CO2e per tonne."

which, as the average density of concrete is 2400kg / cubic metre equates to 240 kgCO2e / m3. 

Of this, the majority is contributed by cement (913 kgCo2e / tonne (11)),  buffered in blends by additives such 
as GGBS (67 kgCO2e / tonne(11)),  and Fly Ash (4 kgCO2e / tonne(11)). In contrast, the aggregates which make 
up the larger proportion of the mix have a relatively low embodied carbon (6 kgCO2e / tonne (12)).

On  this  basis,  the  loss  of  approximately  one third  of  a  million  tonnes (see  6.3)  of  structural  concrete  
indicates that over 80,000 tonnes of embodied carbon (mainly due to cement) are wasted annually through 
washing out on construction sites. Whilst the reuse of the aggregates from a washout pit will recover their  
embodied energy, once the cement slurry is discharged to a washout pit, the emissions associated with its 
manufacture have been produced for no purpose.

The use of Concretesocks can reduce this loss in two ways. Firstly, and least effectively, when wash-out is  
carried out at the batching plant, the fresh cementitious water may be used in subsequent mixes, with the 
chemical reaction from the residual cement slurry at least contributing to the next batch of concrete rather  
than going to waste on site.

However, when Concretesocks are used to avoid washing out between mixes, rather than discarding the 
residual concrete on site (see 3.0) any of the previous batch left in the drum is directly incorporated in the 
next batch. In addition to ensuring the immediate and complete reuse of all materials including the cement  
slurry, as the same quantity of residue is likely to remain in the drum at each discharge, after the first  
discharge of the day each subsequent discharge will be the full load from the batching plant rather than the  
96-99% that typically occurs when washing out occurs on site after each delivery. On this basis, for five  
deliveries in a day before washing out at the batching plant, there will be an 80% reduction in concrete (and 
in particular, cement) wastage, and an associated 80% reduction in wasted carbon emissions.

8.2  Water Footprint

Among many issues raised by the Cement Sustainability Initiative report "10 years of progress - moving on  
to the next decade"  (6), on page 22 the increasingly important issue of water shortage and water stress is  
discussed with the following "Future Action" identified:

"A dedicated task force has been formed within CSI to identify current good practice in the sector and  
define practical  KPIs  to measure water management performance.  Based on that  work,  the CSI  will  
develop a protocol for water reporting and guidance on water measurement. In addition, companies are  
assessing  tools  to  evaluate  water  risk  at  operation  sites  so  they  can  devise  appropriate  plans  in  
addressing the issue"

Adopting the widespread use of Concretesocks rather than washing out on site will remove the loss of 109 
million litres  (see 5.3)  of  process  water from the control  of  the batching plant operator,  making more 
efficient use of this resource, reducing the overall water footprint of ready mixed concrete in the UK.

8.3  Pollution

The  recently  published  BRMCA  /  WRAP  "Ready-Mixed  Concrete:  a  Resource  Efficiency  Action  Plan"  (5) 

recognises  the inter-relationship  between the use of  water  to  wash out  on construction sites  and the 
resultant risk of pollution of groundwater and open water.  Table 6 of this report identifies a series of  
actions to both reduce the quantity of washout water used on site, and through dissemination of Best  
Practice Guidance, improve washout practice by drivers to minimise pollution risk:
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"Reduce water use and risk of  groundwater contamination by promoting best practice in the use of  
waste for washout on site."

"Reduce  water  use  and  risk  of  groundwater  contamination  on  site  by  evaluating  opportunities  for  
improving practice in the use of water for washout on site to minimise water use"

Adoption of Concretesocks as the prefered methodology in Best Practice Guidance for the industry has the 
potential to reduce on-site wash-out water use to zero, and in doing so, eliminate the pollution risk on site.

8.4  Materials Efficiency

As has been previously demonstrated within this report, the adoption of Concretesocks as standard practice  
as an alternative to site washout maximises the resource efficiency of the materials  used by the ready 
mixed concrete industry including:

• Recovery and reuse of the 1-4% residue remaining in the drum after discharge on site. (See 6.3)

• Recovery and reuse of washout water at the batching plant. (See 5.3)

• Reduction of vehicle fuel use per delivery. (See 5.2)

9.00 Conclusions
Widespread  adoption  of  Concretesocks  as  "Best  Practice"  for  ready  mix  concrete  deliveries  to  the  UK  
construction industry offers a range of environmental, economic and legilative benefits including:

• Recovery and reuse of valuable residual material and washout water currently left in washout pits  
on contractors' sites .

• Elimination of pollution risks (and costs) from the collection and management of washout waste on 
contractors' sites.

• Elimination of loss of materials on the public highway under normal delivery conditions, and the  
insurance claims resulting from this.

• More efficient use of vehicles, fuel, and other resources on where washout is eliminated during the  
day.

• Improved compliance with the concrete industry's sustainabiliy objectives.
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