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OVERVIEW ecofill

The Vyrnwy Aqueduct Modernisation Programme is refurbishing the existing three
pipelines which deliver high-quality drinking water to millions across Cheshire,
Merseyside, and the North West.

Demonstrating that quality, sustainability and efficiency can go hand in hand, this
case study examines the groundbreaking collaboration between Ecofill and Avove,

pioneering a new approach in the construction industry.

This includes the successful reduction of carbon emissions, minimised local disruption,
and the protection of the land’s agricultural integrity, all while achieving high-quality
results, offering a pathway for future of sustainable construction.

INTRODUCTION

This case study takes a closer look at the
programme, focusing particularly on the
Siphon 1 Phase that spans from Malpas to
Cotebrook, which required the construction of
37 temporary haul roads across 14km of
agricultural land.

Avove have selected Ecofill as their partner to
drive low carbon solutions for enabling works,
for this and future projects. The results have
been transformative in terms of sustainability,
land restoration, and social impact.

Ecofill and Avove co-developed a Subsoil and
Topsoil Management Plan. This strategic
framework ensures that we have the
capability to fully restore agricultural land to
its pre-construction condition where required.

Pictured: Haul Road 36
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PARTNERSHIP BLUEPRINT

WHY PARTNERSHIP MATTERS:

As climate change becomes an increasingly
critical issue, finding new and sustainable
modern methods of construction has
become essential. This project stood as a
testament to the strength of collaboration,
demonstrating how both objectives could
be accomplished without compromising

Pictured: Team members from Ecofill, Avove and United Utilities on quality or cost-effectiveness.

OPPORTUNITY & INDUSTRY LEADERSHIP:

This project offered the perfect setting for Ecofill and Avove to put their sustainable model to
the test, setting a precedent for future construction projects.

The partnership between Ecofill and Avove allowed both companies to showcase their
expertise and the successful execution of this project provides a blueprint that can be
replicated across the industry, positioning both companies as leaders in sustainable
construction practices.

THE CHALLENGE

Conventional construction processes come with a host of environmental and social
drawbacks. The construction industry has long grappled with issues surrounding
sustainability, particularly in terms of carbon emissions and land degradation. Traditional
construction methods can involve exporting large quantities of soils to landfill and importing
aggregates in their place. This leads to:

« High carbon emissions from transportation « High costs in both transportation and material costs
« Social disruption due to lorry movements * Long-term agricultural and environmental degradation

An unintended consequence of traditional construction practices, particularly when
temporary works span across agricultural lands, is the detrimental effect these activities have
on the soil quality and agricultural productivity. Conventional methods often involve removal
of topsoil, and subsoils, followed by the importation of aggregates, disrupting the land's
nutrient balance and pH levels. Once the construction project is complete, these lands are

often rendered less fertile, less suitable for crop growth, and can even contribute to long-term
environmental issues like soil erosion and water runoff.
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THE SOLUTION

Ecofill provided a groundbreaking alternative through its state-of-the-art soil treatment technology.
Utilising the Ecofill 300e machine and Ecofill's bespoke biofriendly Binders, native subsoils were
converted into certified aggregate replacement products, and as a result:

* Reduced aggregate import
¢ Significantly reduced the project's carbon footprint
¢ Enabled full land restoration post-construction

Notably, Ecofill's specially formulated Binders have a lower embodied carbon compared to other
more traditional Binders, adding another layer of sustainability to the project.

Design Spec: Ecofill 50 was produced and installed as per the Standards for Highways, Specification

for Highways Works 600 Series. )
— g f' I ;
ecgrill

Ecofill 50 was used in place of

Bairana BUNECs Tox Type 1 6f5 for the Capping/Subbase
K
Temporary Works 150mm layer at a depth of 350mm.

To produce the Ecofill 50
product, excavated subsoils
. are loaded into the Ecofill
g:;"p?::;eg 300e and mixed with the
Subbase Ecofill Binders, forming a
Layer stockpile of material ready for
laying and compaction.

Ecofill 50
350mm

CONSTRUCTION OF

I HAUL ROAD 32

Production Laying Compaction
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METHODOLOGY

The Process: This includes a site investigation review, project proposal, pre site-testing, Binder
design, material production, laying and compaction, testing and validation.

With a full understanding of the project requirements, we managed the Ecofill process from start to
finish. This ensured maximum efficiency, quality guarantee and complete confidence that all
requirements were being met in order to successfully deliver the sustainable Ecofill sclution.

A full suite of testing was conducted prior, during and after construction:

Structural Performance: DCP testing was
carried out to ascertain the subgrade
stiffness of the ground prior to the works
commencing.

A minimum of 5% CBR was required.

ecéfill

Materials Sampling: In line with the robust
Ecofill Inspection Test Plan, subsoil samples
were collected prior to commencing work
and sent to a UKAS-accredited lab for full
analysis. This determined the Binder design
required to effectively treat this specific
ground type, and also provided a baseline for
the soil's pre-disturbance characteristics.

Trial Pit 2
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Binder Design: With the lab analysis and
results in hand, the tailored Ecofill Binders
were formulated. These custom designs
met all durability, stiffness, and load-
bearing requirements as requested by the
Avove design team. The lab tests also
helped to determine the addition rate, and
the reagents needed for any future
decommissioning requirements.
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METHODOLOGY

Mobilisation: We deployed the Ecofill
machine and Binders to site and under an
Ecofill Production Supervisor's guidance,
initiated the production of Ecofill 50.

Materials Testing: Complying with Ecofill's
robust - Quality Management Plan, we
periodically sampled the Ecofill 50 product
to maintain quality and consistency
throughout production.

Application: Laying and compaction was
carried out using traditional compaction
equipment as detailed in the National
Earthworks Specification. This allowed for
the rapid curing process to begin.

(You can view the process in photos at the battom of page 4)

In-Situ Density
Testing

Ecofill 50 Mixed
Material Sampling

Initial Structural Testing: Once laid and
compacted, In-Situ Density Testing was
carried out to determine the strength and
stability of the Ecofill 50.

Running Surface Installation: The running
surface was finalised using a 150mm layer of
Type 1 stone, applied through standard
grading and compaction methods.

In addition, it's exciting to note that the case
study has opened potential avenues for
utilising our Ecofill HD product as the
surface layer on future projects. This could
allow for an even greater reduction of
imported aggregates.
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RESULTS

Structural: Traditional Plate Bearing Tests were conducted to assess the soil's bearing
capacity and settlement characteristics, with the industry standard being a 30% California
Bearing Ratio (CBR). Ecofill solutions outperformed this benchmark, averaging over 50% CBR,
occasionally reaching as high as 85%.

Report: A full and final Validation Report detailing all testing procedures and results from
start to finish was completed and handed to the client.

/\VQVE
Plate Bearing Test (Point1.) ec@fi [

Quantifiable Impact: The sustainable Ecofill @m A Reduction of
S=0

solution greatly decreases carbon emissions 4’025
and particulate pollutants by way of Tonnes of Aggregate

significantly reduced lorry movements
compared to traditional construction
methods.

A Reduction of

839

Based on a 1km example stretch of the LOfy(aavernetis

schemes haul roads (at 5m wide), Ecofill's
unique methodology mitigates the import
and subsequent export of 4,025 tonnes of
aggregate.

A Reduction of

35

Tonnes of Co2

On a distance of 47km from the quarry, with
zero backloading and a distance of 69km
from the Ecofill Binder production facility,
these savings are:

A Reduction of
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RESULTS

Social & Community Impact:
* Less disruption for local communities
* Less noise and air pollution

Agricultural Impact: Capability for full land
restoration, confirmed through rigorous
testing, allowing for future agricultural use.

Landowner Protection and Stakeholder
Engagement: Both Ecofill and Avove
prioritised and maintained transparent,
regular communications with landowners
and stakeholders, ensuring a thorough
understanding and acceptance of the
project's benefits which include:

Client Wins: Further opportunities for the
client to improve their C-MeX and D-MeX
ratings.

“ARZAOKLEY

¢ Transparency: Regular communications
and consultations with landowners.

¢ Accountability: Robust commitment
from both Avove and Ecofill to return
land to its original state.

* Quality Assurance : Rigorous inspection
and testing processes to ensure
complete soil restoration.

The landmark Malpas to Cotebrook phase
of the Vyrnwy Aqueduct Modernisation
Programme demonstrates solid proof of
concept for large-scale and sustainable
modern methods of consturction.

It shows how innovative technigues and
products from Ecofill can not only meet
the demands of modern infrastructure,
but do so in a way that is harmoniously
aligned with our planet.

With groundbreaking technologies and
responsible partnerships, a sustainable
future is not only possible, but is also
economically and socially transformative.
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FUTURE OUTLOOK ecofill

This landmark partnership between Ecofill and Avove underscores a pivotal shift in
construction and land management, paving the way for a greener future outlook.

Not only can this collaboration significantly reduce the carbon footprint of
infrastructure projects, but it also introduces a viable and ecofriendly alternative to
conventional methods, presenting a robust framework for forthcoming projects.

By emphasising sustainability at every phase, Ecofill and Avove are sculpting new
standards, demonstrating that a modern, greener future is not just a concept but a
tangible reality, achievable today.

Ecofill and Avove are committed to replicating this successful model in future infrastructure
projects, aiming for wider implementation of these sustainable methods. Collaborative Next steps:

* Roll-out of this sustainable approach to other infrastructure projects.

e Continuous improvement through monitoring and feedback.

* Further research and development to enhance soil treatment techniques

e Further development of Best Practice and Social Impact policies.

e Exploring new partnerships to expand the scope of this sustainable approach.

Testimonial: “We're thrilled to partner with
Ecofill. Their innovative solutions have not
only helped us reduce our carbon footprint
significantly but have also set a new
standard for sustainable construction. We
have worked in true collaboration to drive a
positive change within this sector of the
market and as a business, part of our ESG
strategy shall be looking to apply this
innovative product to all areas of our capital
James Lawlor projects, working closely with our clients
Business Development Manager, Avove through their planned capital investment".
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For more information, please visit:
www.ecofillgroup.com
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