ST classification: CFFICIAL PERSONAL The content of this document is draft and relates to material [or data] which is still in the

course of completion in travel to Gate 2 and should not be relied upon at this early stage of
development. We continue to develop our thinking and our approach to the issues raised in
the document in preparation for Gate 2.

Gate 2 Carbon Calculator

Introduction

This tool calculates the carbon emissions in the construction of an asset (embodied carbon emissions) and the emissions associated with annual operation.
The input data required is based on information available at Gate 2 such as capacity, e.g. 10MI/d Activated Sludge plant.

Carbon emissions are calculated from carbon-curves, derived from a best fit line through an existing data set of emissions and capacity.

The Met Present Costs (NPCs) are derived from emissions embodied in the construction of the asset and operational emissions over a 40 year period, with a
3.5% discount rate.

The MPCs are calculated according to the latest Defra guidelines with the Shadow Price of Carbon based on 2009 prices (£27.60 rising by 2% each year).

User Guide

The user should enter quantities in the light blue cells in columns D~J.
Compulsory input requirements are specific to individual Design Manual Categories (DMCs) and may include:

o Capacity (m” or p.e.);
Mumber of items;
Dosed flow (I/hr);
Pumping station power (KW) or flow (MI/id);
Pipe diameter (mm), length (m), depth to invert (m) and location (field or highway); and
Tonnes of treated dry solids (TTDS).
Annual Electricity Consumption is an optional input for some DMCs. When the major input has been entered, if a value for electricity appears in the Annual
Electricity Consumption input cell, a default electricity usage has been calculated by the tool. This electricity usage is used in the calculation of operational
emissions. If the user knows the electricity usage for the item, the default electricity can be overwritten and the tool will use this new electricity usage for
operational emissions. Those items with no default electricity input require compulsory input of electricity usage for calculation of operational emissions.
The ‘Ancillary Works’ category is a generic additional item fo allow the user to make an allowance for construction of items that are not included in the
principal DMC.
Holding the mouse over column C will reveal a comment containing a description of the items included within each DMC. More detailed descriptions of the
items included or excluded in a DMC are provided in the individual tabs for each DMC.
Carbon has been used throughout this tool to represent carbon dioxide equivalent.
The carbon curves are presented for information only and do not allow user input. They will be updated by the administrator when additional data is
available.
If more than one instance of a DMC is required (e.g. for multiple diameters of water mains) the model should be run with the different capacities and the
results recorded in the Record Sheet by clicking the “copy” button in the Design Manual Input Sheet.
A new copy of the Carbon Tool should be used for each project.
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Process Emissions

The operational emissions calculated by this tool are typically in addition to the operational emissions reported annually in the June refurns.
The operational emissions for a number of additional treatment processes are taken from the UKWIR 08/WW/20/3 report and include direct emissions from
operation of the process, indirect emissions from electricity use and chemical dosing and emissions associated with sludge disposal. These additional
processes are:

o activated carbon;

o biofilters;

o phosphorous removal;

o activated sludge;

o sludge digestion; and

o tertiary treatment
In all other treatment processes, direct emissions, emissions embodied in the production of chemicals and emissions as a result of additional sludge are
excluded.
The reduction in MO, emissions downstream of an effluent discharge point that may result from improved levels of treatment are not included.

Related Documents:

Severn Trent Water Design Manual

UKWIR report 08/MWW/20/3 “Water Framework Directive: Sustainable
Treatment Solutions for Achieving Good Ecological Status’

Carbon Accounting PRO9 Phase 1 report
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Gate 2 Carbon Calculator Record Sheet

Proposed Embodied Operational Net Present

Project Ref. Date Author Design Manual Category User Input Year of [Ij::lfgl:"] Carbon Carbon Cost of
Construction yrs) (COqeq) (CO.eqfyr) Carbon
Example 20/07/2009 A4 Pumping Stations Flow (Mird) Annual Electricity Consumption (kWh) 2009 40 135 492 238,345 £204 586
Environmental and Landscape Mo. of sites 2012 15 1,663 - £108
Quitfall Structures Mo. of structures 2012 40 1,223 - £32
Flooring Floor area (m2) 2012 40 9,359 - £247
Remote Asset Monitoring
(Telemetry) Systems Mo. of works Annual Electricity Consumption (KWh) 2012 20 1,751 235215 £178,980
C0-Mag (Manual Input) 122,182 235215
136,179 470,430 £179,368
tCO2e 136 470
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Severn Trent Water

GATE 2 CARBON CALCULATOR

USERTNSTRUCTIONS:
Enter quantities for required Design Manual Categories in the pale blue cells in this sheet in columns D to J. Some contain drop-down lists. Annual Electricity Consumption must be entered if
a default (ITALICS ) is not available The default electricity consumption can be overwritten if there is more information. The Carbon Emissions and MNet Present Cost are displayed in columns

L to M. The Design Manual Category must be copied to the Record Sheet by clicking the button in column O to record the calculations

Design Manual Category

User Input

Proposed Year
of
Construction

Embodied
Co.

(KgCOzq)

Operational
COyq
(kgCO4glyT)

Net Present
Cost of
Carbon

Energy

Boreholes Mo of boreholes |Annual Electricity Consumption (KWh)
Service Reservoirs & Water Retaining . 5
Structures Capacity (m°) 2008 g =
Arsenic Removal Dosed Flow (Vhr) Annual Electricity Consumption (kWh) 2012 0 0 £0)
Fluoridation Dosed Flow (Vhr) Annual Electricity Consumption (kWh) 2012 0 0 £0
pH Correction Dosed Flow {Vhr) Annual Electricity Consumption (kWh) 2012 0 0 £0
Clarification Capacity (M'd) Annual Electricity Consumption (kWh) 2012 0 0 £0)
Filtration Flow (Mlid) Annual Electricity Consumption (kKWh) 2009 0 0 £0
Water . _
Resources | Activated g?""“’; RE’F""I‘;";I' of Endocrine Flow (MUd) Annual Electricity Consumption (KWh) 2012 0 0 o
and Treatment isruptors (Full flow)
Activated Carbon Removal of Pesticides Flow (Md) Annual Electricity Consumption (KWh) 2012 0 0 £0
(Full flow)
Activated Carbon tlf:;"“"a' of Zinc (Full Flow (MIid) Annual Electricity Consumption (kivh) 2012 0 0 £0|
Iron & Manganese Treatment Dosed Flow {Vhr) Annual Electricity Consumption (kWh) 2012 0 0 £0
Nitrate Treatment Flow to Treatment (nﬁ'hr] Annual Electricity Consumption (kWh) 2012 0 0 £0)
Disinfection Dosed Flow {(¥hr) Annual Electricity Consumption (kWh) 2012 0 0 £0
Stabilisation & Conditioning Dosed Flow {Vhr) Annual Electricity Consumption (KWh) 2012 0 0 £0|
Distribution Mains & Service Pipes Length {m) Diameter (mm) 2012 0 £0]
Water contd Pipe Location Depth to invert (m)
Tr_ans_ter glnd Pumping Stations Flow (Mlid) Annual Electricity Consumption (KWh) 2014 0 0 £0]
Distribution Trunk Mains Length (m) Diameter (mm) 2000 0 £0
contd Pipe Location Depth to invert {m)
Sewage Pumping Stations Pump Power (KW) Fipe Length (m) Depth to invert (m) 2012 0 0 £0)
...contd Pipe Diameter {mm) Pipe Location Annual Electricity Consumption (KWh)
Sewerage Sewer Rehabilitation Sewer Length (m) Diameter (mm}) 2012 0 £0]
contd Pipe Location Depth to invert (m)
Manholes No. [ 2012 0 £0
Inlet Works mid Annual Electricity Consumption (kWh) 2012 tl| [i] £0
Primary Sedimentation Capacity (m’) Annual Electricity Consumption (k\Wh) 2012 0 0 £0)
Bio Filters (Trickling Filters) Capacity (p.e.) Annual Electricity Consumption (KWh) 2012 0 0 £0
Chemical Phosphorous Removal Dosed Flow {Vhr) Annual Electricity Consumption (kWh) 2012 122,182 235,215 £184,538
Activated Sludge Process Capacity (p.e.) Annual Electricity Consumption (kWh) 2012 0 0 £0
Enhanced Biological Phosphorous Removal Capacity (p.e.) Annual Electricity Consumption (KWh) 2012 0 0 £0)
Tse'"age Sludge Digestion (new plant) TTDS per annum Annual Electricity Consumption (KiWh) 2012 0 0 £0
reatment
Sludge Thickening - Centrifuge Dewatering TTDS per annum Annual Electricity Consumption (kKWh) 2012 0 0 £0)
Sludge Thickening - Sludge Press Mo. of works Annual Electricity Consumption (KWh) 2012 0 0 £0
Sludge Drying TTDS per annum Annual Matural Gas Consumption (KWh) 2012 0 0 £0
Sludge Mixing Dosed Flow {Vhr) Annual Electricity Consumption (kWh) 2012 0 [i] £0
Tertiary Treatment Capacity (Ml'd) Annual Electricity Consumption (kWh) 2012 122,182 235,215 £182,128
Small Sewage Treatment Works Capacity (p.e.) Annual Electricity Consumption (KWh) 2012 0 0 £0
Flooring R |Fioorarea (m?) 2012 9,359 N £247)
Access to - N
Assets Guarding of Equipment Mo. of works 2012 0 - £0
Lifting Equipment Mo. of plants Annual Electricity Consumption (kKWh) 2012 0 0 £0|
civil Access Road Road Length {m) 2012 0 - £0
ivi
Engineering Qutfall Structures . Mo. of structures 2012 1,223 - £32|
Tunnelling & Low Dig Techniques Tunnel length (m) 2012 0 - £0
Environmental and Landscape Mo of sites 2012 1,663 £108|
Remote Asset Monitoring (Telemetry) .. .
o Systems Mo of works - Annual Electricity Consumption (kWh) 2012 1,751 235,215 £178,980
er
Security and Fencing Mo of installations Annual Electricity Consumption (KWh) 2012 0 0 £0
Site Investigation Mo of sites 2012 0 £0
Ancillary Works Mo of works 2012 0 £0
Renewable CHP TTDS per annum Power generated per annum (KWh) 2012 0 0 £0|

Copy to
Record Sheet
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CHP Embodied Carbon




LCHEMICAL DOSING
Embodied Carbon Emissions
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LIFTING EQUIFMENT

Embodied Carbon Emissions

Fussd in traal for
maintenance
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HITRATE REDUCTION (10M EXCHANGE)

Embodied Carbon Emissions

Flow to
Treatmant
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DUTFALL STRUCTURES

Embedied Carbon Emissions

Dutfal Structures




Phospharous Removal Embodied Carbon
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Embodied .
Carban | Feeed bed: sand hase, bed lining |
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Securitv and Fencing

Embodied Carbon Emissions










Highways Installation Water Mains - Embodied Carbon
For Varying Invert Depths
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SLUDGE DIGESTION
Embodied Carbon Emissions

Sludqe Digestion (naw plant)

Sludge Digestion Embodied Carbon
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SLUDGE DRYING
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SLUDGE THICKEHING - CENTRIFUGE DEWATERING

Embodied Carbon Emissions

000000457 + 0.024835x + 62 174412

Ermbodied Carbon fe€02)
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g
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0 D000 + 0 DIHEGTS = 114 775420
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TUNNELLING & LOW DIG TECHMIGUES

Embodied Carbon Emissions

Manual Work

Tunreling and kow dig tachniques. No operational carton associalod wim this item

Tunnelling Embodied Carbon




Mo operational carbon associated with this item

Distribasion Mains & Service Fipes
Trunk Mains

Embadied Garbon {te002)
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