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FROM WATER SUPPLY TO WATER RE-USE
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22-YEARS OF OPERATION AT ERROL, NOW EXPANDED FOR
20 MORE YEARS. TRUE SUSTAINABILITY!

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

Back in the late 1990s when Tayside Water (later Stantec) to evaluate the new-to-the-UK Aero-Fac® ings, no sludge production or handling costs and
merged into North of Scotland Water and eventually technology — a significant departure from the pre- complexities, plus energy-free disinfection, thereby
Scottish Water) first enquired about the possible use viously favoured options — to determine the bene- making effluent suitable for irrigation water re-use
of Aero-Fac® for the local town of Errol, there was fits as opposed to traditional activated sludge options. or safe-bathing waters whether discharged to river or
little discussion of carbon footprint, CSO/storm over- 22+ years later, the numerous benefits and cost sav- sea — or to the sensitive Tay Estuary reed area.
flows and climate change challenges. Don McClean ings identified back in 1999-2000 have been more .
and his team at Tayside were interested in the tech- than realised for Scottish Water. 2021 mar ked 20 years of sugcessful operation for the
nology essentially for its simplicity, low energy and . . Errol facility. In 2023, Scottish Water engaged N
lesser need for manpower, maintenance and its pro- Meeting the Challenges of Climate Change Gurney Environmental, the supplier of the Aero-Fac
]'ected Sustainabﬂity and total hfe_time Cost. AerO'FaC@) is Uniquely suited to COSt—effeCtiVely meet SyStem! to perfoml a Zo_year refurblShment and €x-
the challenges of projected growth and loading/flow pansion of the treatment works to accommodate a
NoSWA began work with Montgomery-Watson swings (including CS0s), whilst also having an ex- 50% increase in load and anticipated growth for the
. — Projects (now tremely low carbon footprint, dramatic energy sav- next 20 years of operations. M
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John Gillett, MD of Gurney Environmental (right) at
pre-construction site near Errol, Scotland in 1999.

Tru sted to serve Scotland

:: Scottish (§) stantec GURNEYENVIRONMENTAL

ATER SUPPLY TO WATER RE-USE

construction of the Aero-Fac® at Errol was folster, less complex and cost less.
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

Construction of the earthen basins is faster and less expensive using cut-and-
JSill techniquies. The geo-membrane lined cells provide 100% total Ireatment,

sludge digestion and disinfection. The all stainless loading-activated diffused
air system requires no routine cleaning or maintenance.

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

GurneyEnvironmental.com +44-1553 776202 Email:

i 2023 Gurngy Environmental Ld.

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.

Afollow-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. 7
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. M

info@GurneyEnvironmental.com
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Dundee

Tay Estuary
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ERROL

Less concrete, less complex
construction is faster and
saves time and money.
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DESCRIPTION AERO-FAC® ACTIVATED SLUDGE =
£726,000
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CAPEX + OPEX FOR 20 YEARS
, Difference for 20 year life cost

Sludge to Tip
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£441,626

Total Recapture of
20-YR Aero-Fac® Costs

Total Recapture of
20-YR Aero-Fac® Costs
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Wind Powered Aerators
Provide Constant Optimisation

Additional Cost of

£1,521,169

Additional Cost of

£1,959,169
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Total capital cost recapture through dramatically lower OPEX as compared to traditional activated sludge options.

22+ Years With No Sludge. No CS0s. 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!

New TYTAN® Algae Management
System for Summer TSS Control

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 operalor attendance, mainie-
nance and power usage, and in the fact the plant
only needed sludge removal at intervals of seve-
ral decadles.

“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 lesting it

has been_found to bave very low sludge build up

and at this anniversary, there has had to be no

consideration of emplying lo remove sludge

build-up. We have never had any odouwr com-
Dlaints at Errol.

“In landem, it has given consistent perfor-
mance with a 100% record in terms of com-
Dliance 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 supporis
Scottish Water's moves to becoming carbon
neutral.”

Dey went on to say, “The Aero-Fac® system
also uses much less concrete than traditional
Jorms of construction. The aforementioned re-
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duction in OPEX costs and the renewable energy
element means that in both CAPEX and OPEX
lerms, the Aero-Fac® system accords with Scottish
Walter’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-

Continued on next page
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ular location, Northumbrian Water had been tanker-
ing away excess wastewater flows over the 150-pe SAF
design with an associated high operating cost and
carbon footprint.

In the analysis by Northumbrian Water's consult-
ants, Aero-Fac® offered a well-proven and time-tested
system with the flexibility and robustness of opera-
tion to be able to cost-effectively and easily accom-
modate this large flow variation.

In the past few years, especially with the covid pan-
demic, the nearby caravan site was full, so the WwTP
has had high load summers. However, with the new
Aero-Fac® system, Northumbrian Water have finally
had no tankering and associated costs!

Yorkshire Water's Withensea 15,000 PE Aero-Fac®
A Finalist For “Net Zero Carbon Initiative of the
Year” Award

Yorkshire Water's new in 2021 15,000 PE Withernsea
Aero-Fac® WwTP likewise has been designed to auto-
matically accommodate a 2x flow/load variation
plus CSO/storm surges without operator intervention.
The joint Yorkshire Water-Stantec-Gurney Environ-
mental project was selected over other more tradi-
tional options. Yorkshire Water's Communications
Advisor John Bond had this to say: “Our proposal is
a step away fram traditional treatment works
and means we are opling for a much greener,
more environmentally friendly oprxo?r The new
proposal means constriection times will be re-

Less Complex Construction
is Both Faster and Costs Less
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Amoung the several Aero-Fac® WiTPs built in the UK
over the years is the 2021 15,000 PE facility built for
Yorkshire Water at Withernsea.

duced, traffic movements can be minimised and
once finished, the site will be virtually noise free.”

Lower-cost, More Sustainable, Natural /Greener
Disinfection Utilised

As an example of the “Greener”, nature-hased, lower
maintenance and cost approach, the UV system typ-
ically required by the Environment Agency was en-
gineered out of both the Errol and the Withernsea
WwTPs. Monitoring carried out by Stantec at other
Aero-Fac® wastewater treatment plants around the
UK demonstrated that the WwTP had met the dis-
charge requirements via a greener, nature-based
method without the need for expensive, higher car-
bon footprint traditional UV.

No-maintenance Stainless Diffused Air
System is automatically activated by
increased loading via DO probe.

POWERED

Always-0n Wi.nd. Powered
SERIES 3 Aerators

The unique combination of inherent disinfection
provided by the natural biochemical process, en-
hanced by sun exposure provided by the continual
gentle mixing and combined with longer retention/
stabilisation times produces an effluent that is safe
for 1rragat1onwaler reuse. This also has the advant-
age where wastewater treatment systems can operate
with better disinfection capabilities and require
smaller or even no costly tertiary disinfection.

The Search for Sustainability

When initial costs, ongoing 20-vear costs, plus Car-
bon Footprint considerations are all examined in or-
der to make the best decisions for wastewater treat-

HANDLES

10x

. FLOW/LOAD SWINGS
AUTOMATICALLY

The Aero-Fac® WiwTP built in 2018 for Northumbrian
Water at Waren Mill routinely handles 10x flow/load

swings due to local tourism, all automatically,

ment, what are considered “greener”, Nature Based
Systems like Aero-Fac® can truly offer well docu-
mented and well proven significant long-term cost
and performance advantages. MM
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. ﬁ Operates 100% of the time with zero-to-low peration
energy costs. Aero-Fac® WwTP designed so
—— that these units provide needed O2 for base DIFFUSED AIR SYSTEM

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.

Aero-Fac®
wind/electric powered
aeration unit

Aero-Fac® Diffuser
Bridge Module

air header
~N diffuser

front baffle assembly
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water line

down hose kit
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INCREASED TRANSFER EFFICIENCY

Intaking bottom lowest-DO water increases
a0 anaerobic sludge
oxygen uptake rate and efficiency. digestion zone

SERIES 3
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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 p /boundary layer/zone of facultative bac-
i teria providing crucial sludge digestion acceleration and other critical functions.
Aero-Fac® If these layers are overly mixed, the system fails. If solids from the sludge blanket
Direct Eneryy B areputinto suspension, they will exert an oxygen demand that can shut down the
For Processing = aerobic processing, and the sludge will not fully digest. The sludge blanket must
1 4 kw g 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. P»l
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