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Back in the late 1990s when Tayside Water (later 
merged into North of Scotland Water and eventually 
Scottish Water) first enquired about the possible use 
of Aero-Fac® for the local town of Errol, there was 
little discussion of carbon footprint, CSO/storm over-
flows and climate change challenges. Don McClean 
and his team at Tayside were interested in the tech-
nology essentially for its simplicity, low energy and 
lesser need for manpower, maintenance and its pro-
jected sustainability and total life-time cost.

NoSWA began work with Montgomery-Watson 
Projects (now 

Stantec) to evaluate the new-to-the-UK Aero-Fac®

technology — a significant departure from the pre-
viously favoured options — to determine the bene-
fits as opposed to traditional activated sludge options. 
22+ years later, the numerous benefits and cost sav-
ings identified back in 1999-2000 have been more 
than realised for Scottish Water. 

Meeting the Challenges of Climate Change
Aero-Fac® is uniquely suited to cost-effectively meet 
the challenges of projected growth and loading/flow 
swings (including CSOs), whilst also having an ex-
tremely low carbon footprint, dramatic energy sav-

ings, no sludge production or handling costs and 
complexities, plus energy-free disinfection, thereby 
making effluent suitable for irrigation water re-use 
or safe-bathing waters whether discharged to river or 
sea — or to the sensitive Tay Estuary reed area.

2021 marked 20 years of successful operation for the 
Errol facility. In 2023, Scottish Water engaged 
Gurney Environmental, the supplier of the Aero-Fac®

system, to perform a 20-year refurbishment and ex-
pansion of the treatment works to accommodate a 
50% increase in load and anticipated growth for the 
next 20 years of operations. �

No-Maintenance Diffused Air Runs Only  
When Activated by Increased Load

Always-On Wind Powered
SERIES 3 Aerators

 2001 Errol Aero-Fac® WwTP
Shortly after startup.

 2023 Errol Aero-Fac® WwTP
After expansion/refurbishment.

Gurney Environmental’s low-carbon footprint Nature Based Solutions offer superior performance & long-term problem resolution.

22-YEARS OF OPERATION AT ERROL, NOW EXPANDED FOR 
20 MORE YEARS. TRUE SUSTAINABILITY!

CLEAN
News From                                           Water & Wastewater Treatment Solutions



Tay Estuary

John Gillett, MD of Gurney Environmental (right) at 
pre-construction site near Errol, Scotland in 1999.

Constructing The UK’s First Aero-Fac® Nature 
Based Solution WwTP in 2000-2001.
North of Scotland Water (NoSWA), the Scottish water 
agency at the time of construction, had the vision to 
implement a fast-construction, innovative and eco-
nomic solution for treating the wastewater from the 
community of Errol on the scenic Tay Estuary near 

Dundee, Scotland. The innovative Aero-Fac® approa-
ch provided both significant initial and ongoing cost, 
carbon footprint and other environmental benefits 
that came to have implications for wide application 
across both the rest of Scotland and the entire UK.

An analysis by NoSWA and Montgomery-Watson Pro-
jects (now Stantec) of various options demonstrated 
a remarkable cost advantage for the Aero-Fac®

option in both immediate CAPEX as well as ongoing 
OPEX (see project cost data on next page).

Following construction 
and commissioning of 

the new WwTP, the 
effluent from Errol 
routinely met rigid 

discharge require-
ments. Most importan-

tly, it did so without the 

production of sludge that normally requires costly 
handling and highly-regulated disposal. The elimi-
nation of sludge handling also eliminated the need 
for access roads which allowed a more remote loca-
tion of the WwTP off the main roads.

NoSWA’s adoption of a highly 
sustainable system with a 
completely biological process 
resulted in very little in the 
way of wear-prone mecha-
nical equipment, operatio-
nal manpower or energy 
needed for operation, there-
by meeting the then needs 
of NoSWA in providing 
affordable public services. 
The technology provided 
reliable process control to 
achieve quality of effluent 
with both low capital 
and exceptional 
growth flexibility.

A follow-on independent study of the 
Aero-Fac® plant at Errol commis-
sioned by Scottish Water early 
into the project confirmed the 
performance of the system. In 
the report, particular mention 
was given to the plant's class-
leading disinfection perfor-
mance together with its ability 
to destroy 99.99% of the solids 
entering the system.

No odours. No sludge lorries. 
No noisy mechanical equip-
ment. Little operator attention. 
The Errol Aero-Fac® WwTP is an 
attractive, Nature Based Solution 
that fits within its sensitive envi-
ronment and meets today’s Low 
Carbon Footprint concerns. �

Construction of the Aero-Fac® at Errol was faster, less complex and cost less.

GurneyEnvironmental.com +44-1553 776202 Email: info@GurneyEnvironmental.com

Construction of the earthen basins is faster and less expensive using cut-and-
fill techniques. The geo-membrane lined cells provide 100% total treatment, 
sludge digestion and disinfection. The all stainless loading-activated diffused 
air system requires no routine cleaning or maintenance. 

Less concrete, less complex 
construction is faster and 

saves time and money.

Dundee

ERROL

GURNEYENVIRONMENTAL
FROM WATER SUPPLY TO WATER RE-USE
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TRUE LONG-TERM FINANCIAL 
SUSTAINABILITY & A NET ZERO COST*

The numbers do the talking!

* As compared to an Activated Sludge Option (see below)

GurneyEnvironmental.com +44-1553 776202 Email: info@GurneyEnvironmental.com

£
ORIGINAL 20-YR-LIFE CONSTRUCTION

£0.95 m

£
2023 UPGRADE COSTS

FOR 40-YRS-TOTAL
USEFUL WwTP USE

£0.20 m
+ =

£29k/YR
40yr Per Annum CAPEX

or £12/PE/yr

£
2,400 PE CAPACITY WwTP

14 kW

Aero-Fac®

Direct Energy
For Processing

3 - SERIES 3 Aerators .55kW ea. @ AVG 50% Operations
2 - Fan Blowers 26.25kW Total @ AVG 50% Operations

2023 UPGRADE2001 DESIGN

INCLUDES 50% LOAD INCREASE
0.65 ML/DY 0.74 ML/DY

2,000 PE 2,400 PE

2001 CONSTRUCTION 2023 UPGRADE

MONTGOMERY WATSON PROJECTS (NOW STANTEC)
ERROL STW, TAYSIDE COST COMPARISON (assembled for NoSWA for Errol project)
Date Revised: 22/10/99 (Pre-construction final data.)

DESCRIPTION AERO-FAC® ACTIVATED SLUDGE

CAPEX £441,626 £726,000

OPEX Per Annum

Operation/Maintenance 3,512 29,120

Energy 4,763 26,981

Sludge to Farm 0 10,950

Business Rates (Est) 3,836 6,900

CAPEX + OPEX FOR 20 YEARS £683,847 £2,205,016

Difference for 20 year life cost Total Recapture of 
20-YR Aero-Fac® Costs

Additional Cost of 
£1,521,169

Sludge to Tip 0 32,850

CAPEX + OPEX FOR 20 YEARS £683,847 £2,643,016

Difference for 20 year life cost Total Recapture of 
20-YR Aero-Fac® Costs

Additional Cost of 
£1,959,169

Wind Powered Aerators
Provide Constant Optimisation



SHORE MOUNTED LOW- 
WEAR FAN BLOWERS

Scottish Water’s Errol WwTP 2023
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22+ Years With No Sludge. No CSOs. Low Energy. Low Carbon Footprint. 
Low Manpower & Maintenance. No Odour. Full Discharge Compliance. 
In 2001, Montgomery-Watson Projects (now Stantec) 
and then North of Scotland Water (NoSWA) christe-
ned the very first Aero-Fac® WwTP in the UK, a uni-
que “greener” approach to wastewater treatment. 
The idea was to provide consistent effluent quality for 
the sensitive Tayside Estuary area, eliminate bother-
some sludge lorry movements in and out of the 
WwTP including the major access road costs and is-
sues, accommodate both long-term growth and peak 
load/flow swings spanning 20+ years – whilst at the 
same time requiring minimal manpower on site, on-
going maintenance and expensive capital equipment 
replacements, and all whilst incorporating amazin-
gly little energy usage. Plus it was important to also 
install a treatment works that would not create any 
odour issues for the area. In fact, over the years visi-
tors to the Errol plant are quite amazed by the lack 
of odour, many remarking that it is hard to believe 
that they are actually at a sewage treatment plant!

Long Term Proven Performance
2021 marked 20 years of successful operation for the 
Errol facility. In 2023, Scottish Water engaged 
Gurney Environmental, the supplier of the Aero-Fac®

system, to perform a 20-year refurbishment and ex-
pansion of the treatment works to accommodate a 
50% increase in load and anticipated growth for the 
next 20 years. 

In reporting on the 20-year track record of service 
and performance of the Errol Aero-Fac® WwTP, 
Scottish Water’s Robert Dey had this to say, ”[Aero-
Fac®] offered high process performance, but with 
low OPEX costs compared to a traditional plant, 
both in terms of operator attendance, mainte-
nance and power usage, and in the fact the plant 
only needed sludge removal at intervals of seve-
ral decades.

“In the 20 years since the plant was brought into 
service, it has indeed had both low maintenance 
costs, and low operator input. At the last testing it 
has been found to have very low sludge build up 
and at this anniversary, there has had to be no 
consideration of emptying to remove sludge 
build-up. We have never had any odour com-
plaints at Errol.

“In tandem, it has given consistent perfor-
mance with a 100% record in terms of com-
pliance with consent conditions. 

“Another important element of the Aero-
Fac® system was low energy costs and 
with the wind-driven SERIES 3 aerators 
augmenting the mains-powered blowers, 
it has reduced the potential energy costs. 
Although it was not such a high considera-
tion 20 years ago, Errol also supports 
Scottish Water’s moves to becoming carbon 

neutral.”

Dey went on to say, “The Aero-Fac® system 
also uses much less concrete than traditional 

forms of construction. The aforementioned re-

duction in OPEX costs and the renewable energy 
element means that in both CAPEX and OPEX 
terms, the Aero-Fac® system accords with Scottish 
Water’s carbon-neutral vision.”

Selecting a Truly  Sustainable Solution 
North of Scotland Water (NoSWA), the Scottish water 
authority at the time of construction, implemented a  
solution that provided substantial cost and environ-
mental benefits that soon came to have implications 
for wide application across the rest of Scotland and 
the UK for both immediate CAPEX as well as 20-year-
life CAPEX and OPEX — and a lower carbon foot-
print.

Errol is a good example of just how good a neigh-
bour the Nature Based Solution Aero-Fac® WwTP 
can be! No odour. No sludge lorries. No noisy me-
chanical equipment. The Errol WwTP routinely pro-
cesses the community's wastewater with little 
operator attention and is an attractive, Nature Based 
Solution that fits within its sensitive natural environ-
ment.

Meeting the Many Challenges of Climate Change 
Including Serious Stormwater Overflows
Aero-Fac® has also been shown to be uniquely suited 
to meet the many challenges of climate change, in-
cluding meeting new legal requirements for storm-
water overflow containment (CSOs).  

As an example, Northumbrian Water’s 2018 Waren 
Mill Aero-Fac® WwTP has been operating odour-free 
and sludge-free with over 10x flow/load variation, 
and automatically handles storm surges/CSOs 
without operator intervention or problematic dis-
charges. 

The designers at Gurney Environmental developed 
this specific Aero-Fac® wastewater system for 
Northumbrian Water to meet a normal winter popu-
lation of 200, but rising to a summer population of 
almost 3,000! This dramatic variation in flow from 
winter to summer can create serious issues for many 
WwTP designs. At this partic-

Total capital cost recapture through dramatically lower OPEX as compared to traditional activated sludge options.

GurneyEnvironmental.com +44-1553 776202 Email: info@GurneyEnvironmental.com

A GREENER
NATURE BASED SOLUTION

New TYTAN® Algae Management 
System for Summer TSS Control

Continued on next page



Always-On Wind Powered
SERIES 3 Aerators
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Aero-Fac®, PTS® & SDS® Wastewater 
Treatment Systems

Accel-o-Fac® Wastewater 
Treatment System

Nitro-Fac® Ammonia Removal System
SERIES 3 Wind/Electric Aerator/Mixer

SERIES 5 ‘Tarantula’ Electric Surface 
Aerator/Mixer

WEARS ResMix Mixing System ‘Source 
Management’ for Reservoirs

WEARS Resmix Vital for Covered 
Reservoirs

Environetics Covers, Baffles and Walls

TYTAN® Algae Management System

Water and Wastewater Treatment Systems 
available from Gurney Environmental

48 Bergen Way, North Lynn Industrial Estate
King’s Lynn, Norfolk PE30 2JG UK

T: +44-1553-776202 
E: info@GurneyEnvironmental.com • W: GurneyEnvironmental.com

WINDPOWERED AERATION/MIX
Operates 100% of the time with zero-to-low
energy costs. Aero-Fac® WwTP designed so
that these units provide needed O2 for base
flow/loading. Instantly activated by auto-DO probe system

whenever load increases. Diffuser requires no
routine cleaning/maintenance, powered by a
low-wear, low-pressure fan blower.

DIFFUSED AIR SYSTEM

Intaking bottom lowest-DO water increases
oxygen uptake rate and efficiency.

INCREASED TRANSFER EFFICIENCY

Auto Load-Sensing
Operation

Maintaining an Aerobic “Powerhouse” Through 
Correct Aeration & Optimisation
Overall, aerobic biological processing is fast and offers other advantages — odour 
control, disinfection, assistance in anaerobic sludge digestion, ammonia-nitrogen 
removal. Correctly aerating and “optimising” a cell requires understanding the 
underlying process and biological inter-dependencies in order to enjoy the many 
benefits offered. That knowledge often only comes from decades of experience.

Facultative Processing
For the primary stage of treatment, it is critical that the cell maintain 3 distinct 
layers or zones — the top aerobic zone; a capped, undisturbed bottom anaerobic 
sludge zone/layer; and a small protective/boundary layer/zone of facultative bac-
teria providing crucial sludge digestion acceleration and other critical functions. 
If these layers are overly mixed, the system fails. If solids from the sludge blanket 
are put into suspension, they will exert an oxygen demand that can shut down the 
aerobic processing, and the sludge will not fully digest. The sludge blanket must 
remain capped/undisturbed to achieve steady state ongoing anaerobic digestion.

Correct Aeration & Optimisation
Using 45+ years of extensive global field work correcting numerous failing 
WwTPs, and through ongoing research, specialised aeration and overall process 
optimisation equipment was developed that allows for a fully aerobic water 
column edge-to-edge throughout the cells — but without the aggressiveness that 
destroys the layering. Surplus DO is maintained throughout the water column, 
but the sludge blanket remains capped and undisturbed. The facultative bacteria 
remain at the critical sludge/water interface and the oxygen-rich water column 
provides the time needed to biochemically strip the noxious gases. Years of R&D 
also found ways to dramatically reduce energy costs for this specialised equipment 
in order to accomplish all this as compared to total or even partial mix cells. �


