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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. 10Ml/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 Net 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 NPCs are calculated according to the latest Defra guidelines with the Shadow Price of Carbon based on 2009 prices (E27 .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.);
Number of items;
Dosed flow (I/hr);
Pumping station power (kW) or flow (Ml/d);
Pipe diameter (mm), length (m), depth to invert (m) and location (field or highwayy); and

o 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 to 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 returns.
The operational emissions for a number of additional tfreatment processes are taken from the UKWIR 08/\W\W/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;
biofilters;
phosphorous removal;
activated sludge;
sludge digestion; and
o ftertiary 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 NOz emissions downstream of an effluent discharge point that may result from improved levels of treatment are not included.
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Related Documents:

Severn Trent Water Design Manual

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

Carbon Accounting PR09 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 Eis'gn‘ Carbon Carbon Cost of
Construction 1€ 07) (CO.eq) (COzeqlyr) Carbon
Example 20/07/2009 AA Pumping Stations Flow (Ml‘d) nnual Electricity Consumgption (kWh) 2009 40 139,492 238,349 £204, 586
Chemical Phosphorous Removal Dosed Flow (I/hr) fnnual Electricity Consumption (kKWh) 2012 20 122,182 376,344 £291.878
Flooring Floor area (m2) 2012 40 183,775 - £4 855
Lifting Equipment MNo. of plants finnual Electricity Consumption (kWh) 2012 20 7,812 0 £361
Access Road Road Length (m) 2012 15 30,558 - £1,977
Qutfall Structures Mo. of structures 2012 40 1,223 - £32
Remote Asset Monitoring
(Telemetry) Systems Mo. of works fnnual Electricity Consumption (kWh) 2012 20 1,751 235,215 £178 980

Depth to invert (m) 2012 40 5 544 891 1,648,728 £1,400 481
Annual Electricity Consumption (kWh)
2012 40 586,630 - £15,498

Sewage Pumping Stations Pump Power (kW) Fipe Length (m)
...contd Pipe Diameter (mm Pipe Location
Tunnelling & Low Dig Technigues Tunnel length (m

Sum Total JEEYER: 2,260,287 £1,894 063

tCO2e 6,479 2,260
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Enter quantities for reguined Design Manual Categories in the pale blue celis in this sheet in columns D o J. Some oo
default (ITALICS ) is not available. The default slectricity consumption can be overwritten if there is more information. The Carbon Emissions and Net Present Cost are displayed in columns L to

M. The Design Manual Category must be copied to the Record Sheet by dicking the button in column O io recand the calculations.

in drap-down lists. Annual Electricity Consumption must be entered if a

Proposed Year

Embodied Operational
o

Het Present

Design Manual Category User Input of - e Cost of
nstruction Carbon
Boreholes he. af borshakes Aneual Electricity Consumpsan (W) 2012 o [
Service Reservoirs & Water Retainin )
Stractures 9 Capacity (m”) 2009 o) | ]
Arsenic Remaval Desed Flow (ihr} ‘Anasal Elecircity Consumgtion (kW) 2012 o o [
Fhusridation Desed Flow (ihr) ‘Anesal Elecircity Consumgtion (RAH) 2012 o o [
pH Correction Desied Flow (ihr} Annual Electricity G onsumgtian (W) 2012 o o @
Clarification Capacity (Mid) ‘Anual Electricity Gonsumpsan (KW 2012 o [ £
. Filtration Flaw (MU} Annual Electricity Consumpsan (kW) 2008 o o [T
Rt ) i )
ascufces | Activated Cartion - Removal of Endocrine Flaw (MU} Annual Electricity Consumesion (KWh) 2012 o o £
and Disruptars (Full flow)
Treatment - —
Rothvated Carbas - Remaval of Paslickis: Flaw (MU} Ansusal Eleckricity Consumption (KWh) 2012 o o 0
(Full flow)
Activated Carbon r'l'::;"“" of Zinc (Full Flawi (MU} Annusal Electricity Consumpson (KiWh) 2012 o o &0
[ Y TRy — Diosed Flow (i} Annal Electricity Consumgton (kW) 2012 o o [
Hitrate Treatment Flaw 1o Treatment (e} Annusal Electricity Consumpson (KiWh) 2012 o o [
Disinfection Dosed Flow (i) Annal Electricity Consumgtion (kW) 2012 o o [
Stabilization & Conditianing Dosed Flow (i) Annal Electricity Consumgtion (kWh) 2012 o o [
Distribution Mains & Service Pipes Length {m} Diamter {mm) 012 o ] [
Water -..contd Pipe Location Depth o invert {m)
Transfer and Pumping Stations Anasal Electricity Consumgton (KWH) [ ana o o [
Distribution Trunk Mains Diasmester {mm) 2000 i &0
...contd Depth to invert (m)
Sewage Pumping Stations Wl [P Power i) [ I | e et () Dt meert ) 2012 S544051] 1648728 1400481
..contd Il |Fic- Diameter (mm) Pipe Location 3070143 |Annual Electricity Cansumplion (KWh)
Sewerage Sewer Rehabilitation Sewer Length m) Dismeter {mm) ElE o . 0
«..contd Pipe Location Depth to invert (m)
Manholes N, 2012 of p |
Inlet Wiarks il Annsal Electricity Consumgton (KW 2012 o o 0
Primary Sedimentation Capacity (m®) Annal Electricity Consumgson (KWh) 2012 o o [
Bia Filters (Trickling Filsers) Capacty p.e) Anenial Electricity Gonsumpsan (RAH) EqE o o )
Chamical Phasphoraus Remeval B [Doses Flows (i) Anesal Elecircity Consumgton (WH) 2012 12212 wresas|  ezeiame
Activated Sludge Process Capacity (p.e.) Annal Eleckricity Consumpon (KWh) 2012 o o [
Enhanced Biological Phosphorous Removal Capacity (pe.) Annsal Electricity Consumgson (KWh) 2012 o o I
Sewage igmat TTDS per & Arewal Electicity C (kih) 2012 o [ £
Trontment Shudge Digestion {new plant] 3 per annum nesal Electricity Consumgton (KWh)
Sludge Thickening - Centrifuge Dewatering TTDE per annum Arusal Electricity Consumpsion (KiWh) 2012 o o @
Studge Thickening - Sludge Press e, af works Annsal Electricity Gonsumgtan (KWH) 2012 o o [
Sludge Drying TTOS per annum Aneal Natural Gas Gansumglion (K] 2012 o o [
Sludge Mixing Dised Flow (i) Anual Eleciricity Consumpton (kW) 2012 o o [T
Tertiary Treatment Capacity (Mid) Anasal Eleciricity Consumgton (KWH) 2012 o o [
| Small Sewage Treatment Works Capacity (p.e. Anial Electricity Gonsumpsan (KWH) 2012 o o [
Floaring Floor area [m”) 2012 183,775 B E4,855
Access to .
. Guarding of Equipment Ne. of werks 12 o f @0
Lifting Equipment No. of lants Ansal Elecircity Consumgton (KWH) 012 7.812 o £361
. MAccess Road Bl |Foed Length m) 2012 30,558 o E1,877
" Outfall Structures Bl [P of snciures 2012 1.223) | 32
ngineering
Tunnelling & Low Dig Techniques I |70 ength m) 2012 586,630 B £15,498
Environmental and Landscape Mo, al stes 2012 o ] 0
Ramncdy “‘“';"”;‘;’;“9 (Telomatry) . Mo, of works - Annual Electricity Consumpsan (KA 2012 1| 2:s21s)  eirasee
Other fmmS_ s
Security and Fencing N, af installatizns Arwal Eleckricity Consumpson (KWh) 2012 o o [
Site Investigation N ol sites 12 o | [
Ancillary Works Mo, af works 2012 o f |
Renewabile CHP TTDS per annum Power generated per annum (KWh) 2012 o [ £0
Energy
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