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 MNet 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 (£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 (Ml/d);
Pipe diameter (mm), length (m), depth to invert (m) and location (field or highway); 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 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;
biofilters;
phosphorous removal;
activated sludge;
sludge digestion; and
o tertiary treatment
In all other treatment processes, direct emissions, emissions embaodied in the production of chemicals and emissions as a result of additional sludge are
excluded.
The reduction in NO2; 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/WW/20/3 ‘Water Framework Directive: Sustainable
Treatment Solutions for Achieving Good Ecological Status’

Carbon Accounting PR0O9 Phase 1 report
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Gate 2 Carbon Calculator Record Sheet

Project Ref.

Date

Author

Design Manual Category

User Input

Proposed
Year of
Construction

Design
Life (yrs)

Embodied
Carbon
(CO.eq)

Operational

~arbon
(CO.eqlyr)

Net Present
Cost of
Carbon

Example 20/07/2009 AA Pumping Stations Flow { ) 2009 139,492 238,349 £204.586
Sewage Pumping Staticns Pump Power (kW) invert (m) 2012 40 1,133,971 920,220 £729.860
__contd Pipe Diameter (mm Annual Electricity Consumption (kWh)

Chemical Phosphorous Remaoval Dosed Flow (hr) Annual Electricity Consumption (kWh) 2012 20 122,182 376,344 £291,878
Flaoring Floor area (m2) 2012 40 183,775 - £4.855
Access Road Road Length (m 202 3 30,558 - £1,977
Qutfall Structures Mo. of structures 2012 40 1,223 - 2
Tunnelling & Low Dig Tunnel length (m) 2012 40 106,860 - £2.818
Remote Asset Monitoring

(Telemetry) Systems Mo. of works Annual Electricity Consumption (k\Wh) 2012 20 1,751 235215 £178,980

1,580,120 1,531,779 £1,210,400
tCO2e 1,580 1,532




GATE 2 CARBON CALCULATOR

TSER s TROC TIONS:
Enter guaniities for requined Design Manual Categories in the pale blue cells in this sheet in columns D to J. Some contain drop-down lsts. Annual Bleciristy Consumplion must be enlered
if a defauit (ITALICS) i nol avaiabie. The defauit eiectricty consumption can be ovenritien if there is more information. The Carbon Emissions and Met Present Cost are displayed in
selumns L to N The Dezion Marual Categary st b ihe Regerd Sheet by dlicking the butten in gobumn O 1o recerd the calculations.
Proposed Year Operational  Net Present
ign Manual Category User Input of co Cast of
Construction d | wa/yr)  Carbon
Borehales Mo of boreholes Arnual Electricity Consumption (kiWh) 2012 0 o £l
Sorvice Reservoirs & Water Riotaining
apacity () 2008 .
Structures Capacity (r} o =
Arzenic Removal Arrual Electricity Consumgtion (kKWh) 2012 0 [ £
Fluoriation Arrual Electricity Consumgtion (kKWh) 2012 0 [ £0
pH Correction Arrual Electricity Consumgtion (KWh) 2012 0 [ £0
Clarificaticn Arrual Electricity Cormumption (kKiWh) 2012 0 [ £0
Water Filtraticn Flow {Mid) Arnual Electricity Cormumption (kKiWh) 2009 0 [ £0
Resources | Activated Carton - Renwoval of Endocrine Flow {Mid) Arrual Electriity Consumption (KiWh) 2012 0| I £
and Disruptars (Fudl flaw)
Treatment N o
Activated Carbon - Remaval of Pesticides Flows (M) Arvual Electricity Corsumption (KiWh) 2042 o B £
[Full fiow)
Activated C”b""r'lx'l"“‘" of Zinc (Full Flow (M) Arvual Electricity Corsumption (KWh) 2012 o o €0
Iron & Manganese Treatment Diosed Flow {Uhr) Arrusal Electricity Consumption (kiWh) 202 0 [ £0
Mitrate Treatment Flow o Trestrnent (ri'fhr)) Arnual Electricity Corsumption (k'Wh) 2012 0 [ 5]
Disinfoction Diosed Flenw {Uhr) Arriual Electricity Consumption (KWh) 2012 [ [ £0
& Conditioning Arrusal Electricity Consumption (KiWh) 212 0 0 £0
Distribution Mains & Servce Pipes Length m) IED 0 1 £0
Water ...contd Pipe Location Diepth ko invesrt {m)
Transfer and Pumping Stations Flow (M) Arrual Electricity Cormumption [KiWh) | 0 [ £0
Distribution Trunk Mains Length m) 2008 0 1
...contd Fipe Lagation {m)
‘Sewage Pumging Stations Pump Pawer (<Y | I |Fire Lengih (m) Depth ioinvert (m) | 2012 Ti071]  s20220]  Evosee0)
..contd I | Fire Diameter (mm) B |Fipe Locstion 1713568 | Annual Electricity Cansurmgtion (KWh|
Sewerage Sewer ilitati Sewer Length (m) Dirneter (mm) 2012 0 1 €0
...contd Pipe Location Diepth ko invest {m)
Manhales Mo 2012 0 ] 0
Inlet Works ] Arnual Electricity Consumption (KiNh) 2012 0 o ]
Primary Sedi Capaity {m’} Arnual Electricity Consumption (kiWh) 2012 0 [] £0
Bia Filters (Trickling Filters) Caparity (pe ) Arnual Electricity Cormumption (kWWh) 2012 0 [] £0
Chemical Phosphorous Remaval Il | Dosed Flow (Uhr) I | /roual Electricity Cormumption (KWh) 2012 122182  s7es4d|  £201878|
ctivated Sludge Process Capacity (pe.} Arnual Electricity Consumption (KWh) 2012 0 [ =)
Enhanced Biological Phosphorous: Capacity (p.e.) Arnual Electricity Corsumption (kih) 2012 o ol B0
Fomeval Vipe)
"?"“9" Shudge Digestion (new plant) TTDS per annum Arewal Electricity Cormaumgtion (KWh) 2012 0 [ £0
Shudge Thickening - Centrifusge Dewatering TTDS per anum Arnual Electricity Consumption (kWh) 12 0 0 £0
Sludge Thickening - Sludge Press Arrual Electricity Cormmption (V) 2012 0 [ £0
Siucige Drying Arrual Natural Gas Consamgton [R0h) 2012 [ [ £0
Sludge Mixing Arrusal Electricity Corsumption (KiWh) 2012 0 [ £0
Tertiary Treatment Arnual Electricity Consumgtion (kKWh) 2012 0 [] £0
Small Sewage Treatment Waorks Arnual Electricity Consumption (K] 2012 0 [ £0
Floaring Floor area ) 2012 183,775] ] £4,855
Access to i M. of werk 2012 qf £
Aets Guarding of Equipment works ]
Lifti i Mo of plants Arnual Electricity Consumption (kWh) 2012 of of eo)
il Access Road Road Length {m) 2012 554 - £1,977
Encirmansi Qutfall Structures Bl [ o sinuctures 2012 1223 - [=+]
ginsering
Tunnelling & Low Dig Techniques | [N | Turnel lengih {m) 012 106,660 . £2,818
Erviranmental and Landscape Mo of sites 2012 0 ] £0
Remote Asset Monitoring (Telemetry) " . cricity Cons Wi
ot Spebarms - Mo of works - Arnual Electricity Consumpsion (kKih) 22 1751|  23s218|  er7esen
Security and Fencing M. of instalifions Arewal Electricity Consumption (KWh) 2012 0 [ £0
Site Investigaticn Mo of sies 2012 0 ] £0
Ancillary Warks o of works 2012 0 ] £0
Renewable CHP TTDS per aneum | |Po\r-:rg=n=rul!ﬂpe’ annum (KW 2012 f [ £
Energy
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LCHEMICAL DOSING
Embodied Carbon Emissions
Dased Carban Cost (kg
Manual Work Flow (he) Design Life (yrs) coz}
Arsanic Remanal o ) o
Flucridation o m o
£H Comaction o = o
Iron & Manganess Treatmen o ] ]
Disinfection o 20 o
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ng ] = af
ic
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@
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15 50 66 5.0
151 10 g ] 10 10 g £
L] 25 2 2 2= i
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INLET WORKS

Embodied Carbon Emissions
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Monitoring and Telemetry




NITRATE REDUCTION (ION EXCHANGE)

Embadied Carbon Emissions
Flowta
Treatment Design Life  DesignLife  Carbon Cost
Marwal Wark miiry yrs) for calcs yre) (gcoe) |
Hitratte Trestment o 15 15 af
Hitrate Reduction Embodied Carban Operational Emissions o The
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EHOSPHOROUS REMOYAL
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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 Embedied Carbon




SLUDGE DRYING

;
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TUNNELLING & LOW DIG TECHMIGUES

Embodied Carbon Emissions

Tannar
Mancal Wark lengih fm)

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

Tunnelling Embodied Carbon




Mo operational carbon associated with this item
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Embadied Garbon {te002)
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