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4.D.1 -Domestic Wastewater Treatment and Discharge CONT...

Step 01: Estimate total organically degradable carbon in wastewater (TOW)

Country specific

EQUATION 6.3
TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER

TOW =Pe BOD# (0.001e [ 365

Please use national values,

if available. IPCC default Where:

data are available in Table TOW

6.4 P
BOD
0.001

= total organics in wastewater in inventory year, kg BOD/vyr

= country population in inventory year, (person)

= country-specific per capita BOD in inventory year, g/person/day, See Table 6.4.
= conversion from grams BOD to kg BOD

= correction factor for additional industrial BOD discharged into sewers
(for collected the default is 1.23, for uncollected the default is 1.00.)




Tier 1 Calculation

Parameter

Value

Unit

Country population in inventory year, (person)

118,569,422|persons

BOD

Country-specific per capita BOD in inventory
year, g/person/day

40|g/person/day

Correction factor for additional industrial BOD
discharged into sewers

EQUATION 6.3

TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER

TOW =Pe BODw» (0.001e [ ® 365

BOD

TOW

118,569,422 persons

40 g/person/day Default
1

118569422*40*0.001*1%365 kg BOD/yr
1,731,113,561.20 kg BOD/yr

TABLE 6.4

ESTIMATED BOD: VALUES IN DOMESTIC WASTEWATER FOR SELECTED REGIONS AND COUNTRIES

BOD;

Country/Region (e/person/day) Range Reference
Africa 37 35-45 1
Egypt 34 27-41 1
Asia, Middle East, Latin America 40 35-45 1
India 34 27 -41 1
West Bank and Gaza Strip (Palesting) 50 32-68 1




Tier 1 Calculation

EQUATION 6.3
TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER

TOW = Pe BOD» (0,001 [« 365

BOD

TOW

TABLE 6.4
ESTIMATED BODs VALUES IN DOMESTIC WASTEWATER FOR SELECTED REGIONS AND COUNTRIES
- 118 ! 269 “42 2 persons Country/Region BOD; ] Range Reference
= 40 g/person/day Default (gpersondan
erau Africa 37 35-45 1

= 1 Egypt V| 2741 1

Asia, Middle East, Latin America 40 35-45 1

Ind 34 2741 1
= 118569422*40*0.001*1*365 kg BOD/yr S : : /

West Bank and Gaza Strip (Palesting) 50 32-68 1
= 1,731,113,561.20 kg BOD/yr

Tier 2 Calculation

EQUATION 6.3
TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER

TOW = Pe BOD» 0,001 [ » 365

As country’s wastewater BOD
level is not available, value
from the value range need to
be used

P = 118,569,422 persons

BOD = 42 g/person/day
| = 1.25

TOW = 118569422%42*0.001*1.25*365 kg BOD/yr

= 2,272,086,549.08 kg BOD/yr




4.D.1 -Domestic Wastewater Treatment and Discharge CONT...

Step 02: Select the
pathway and systems
according to country
activity data

Domestic/industrial wastewater

/\

Collected

— .

Untreated

Treated

Rivers, lakes,
estuaries, sea

;

Sewered to
plant

Stagnant
sewer

Uncollected

Treated on site
Domestic: latrine, septic tank
Industrial: on site plant

™~

Untreated

Wetland

Aerobic treatment

Anaerobic treatment

Anaerobic
Digestion

B _

Sludge

Landfill or
Incineration

Land
Disposal

| Lagoon I

\

Rivers, lakes. To
estuaries. sea ground




4.D.1 -Domestic Wastewater Treatment and Discharge CONT...

Step 03: Obtain the emission factor for each relevant domestic wastewater
treatment/discharge pathway or system.

Good practice is to use country-
specific data for Bo, where
available. If country-specific data

are not available, use IPCC default
values in Table 6.2 of IPCC 2006

EQUATION 6.2
CH, EMISSION FACTOR FOR
EACH DOMESTIC WASTEWATER TREATMENT/DISCHARGE PATHWAY OR SYSTEM

EF, =B, MCF,

TABLE 6.3
DEFAULT MCF VALUES FOR DOMESTIC WASTEWALE
Type of treatment and
discharge pathway or Commen t MCF! Rang
system
Untreated system
Sea, river and lake Rivers with hig} load turn
h 0.1 L0 - 02
disch: anaerobic <
Stagi Open and warm 0.5 04 - 08
Flowing sewer Fast moving, clean. (Insignificant amounts 0 0
(open or closed) of CHy from pump stations, etc)
Treated system
. . Must be well managed. Some CHy can be
Centralized, acrobic N =
COTIZEC, AETODIC emitted from settling basins and other 0 0 =01
treatment plant Lrde
pockets.
Centralized, acrobic 03 02 - 04

treatment plant

Not well managed. Overloaded.

MCF,

emission factor, kg CHykg BOD
each treatment/discharge pathway or system
maximum CHs producing capacity, kg CHy/kg BOD

= methane correction factor (fraction), See Table 6.3.




Tier 1 Calculation

Parameter

Unit

Treatment/discharge pathway or system

Stagnant sewer

Bo

Maximum CH4 producing capacity

0.6

kg CH4/kg BOD

MCFj

Methane correction factor

0.5

fraction

EACH DOMESTIC WASTEWATER TREATMENT/DISCHARGE PATHWAY OR SYSTEM

EQUATION 6.2
CH,; EMISSION FACTOR FOR

EF, =B, MCF,

MCF,

EF;

0.6 kg CHa/kg BOD /

0.5 =

Stagnant sewer

0.6*0.5 kg CHs/kg BOD
0.3 kg CH./kg BOD

IPCC default value

TABLE 6.2

DEFAULT MAXIMUM CH, PRODUCING CAPACITY (B,,) FOR DOMESTIC WASTEWATER

06 kg CHykg BOD >

/ 0.25 kg CHykg COD

B}ad-m{pen Judgment by lead authors and on Doom ef al_, (1997)

TABLE 6.3

DEFAULT MCF VALUES FOR DOMESTIC WASTEWATER

Type of treatment and

treatment plant

discharge pathway or Comments MCF' Range
system
Untreated system
Sea, river and lake Rivers with high organics loadings can turn 0.1 0 - 02
discharge anaerobic - ’
r g
Stagnant sewer Open and warm N 05 A 04 - 08
Flowing sewer Fast moving, clean. (Insignificant amounts 0 0
(open or closed) of CH, from pump stations, etc)
Treated system
Centralized. acrobic Must be .m:ll Ijtl'dl'l_'dgl.’d. %mmc CHy can be
emitted from settling basins and other 0 0 -0.1
treatment plant P
pockets
Centralized, acrobic
entralized, acrobic Not well managed. Overloaded. 0.3 02 -04




Tier 1 Calculation

EQUATION 6.2 TABLE 6.2

CH, EMISSION FACTOR FOR DEFAULT MAXIMUM CHy PRODUCING CAPACITY (B,,) FOR DOMESTIC WASTEWATER

EACH DOMESTIC WASTEWATER TREATMENT/DISCHARGE PATHWAY OR SYSTEM D
- 0.6 kg CHykg BOD
EF, =B, MCF, Sl

IPCC default value

0.25 kg CHy/kg COD
Based on expert judgment by lead authors and on Doom er al_, (1997)

B, - 0.6 kg CHs/kg BOD

MCF, = 0.5 <

j = Stagnant sewer

EF, = 0.6*0.5 kg CHa/kg BOD

= 0.3 kg CHa/kg BOD

Tier 2 CalCUlatiOn Just an assumption as country

specific values are not available

EQUATION 6.2
CH, EMISSION FACTOR FOR
EACH DOMESTIC WASTEWATER TREATMENT/DISCHARGE PATHWAY OR SYSTEM TABLEG6.3
DEFAULT MCF VALUES FOR DOMESTIC WASTEWATER
'EF.T = Bﬂ * ”{ F.f Type of treatment and
discharge pathway or Comments MCF' Range
a system
Untreated system
Sea, niver and lake Rivers with high organics loadings can tum 01 0 - 02
B = 0.8 kg Cqukg BOD discharge anaerobic ] .
° Stagnant sewer Open and warm bl.ﬁ / Q - (l.u/
I.l"‘IIIICFJ = DE < TTOWINE SCwer T T CTCa. TSIy 0 UT
g (open or closed) of CH; from pump stations, etc)
j = Stagnant sewer JUSt an aSSLImptlon Treated system
Wlth I n the ra nge as Centralized. 2 . Must be well managed. Some CHy can be
entralized, acrobic . o N

6,20 treatment plant c]n“,mi, from settling basins and other 0 0 =01

EF. _ 0.8*0.6 kg CH./kg BOD country specific pockets
J = - n ‘entralized ae .
~ 0.43 values are not et sl 0 Not well managed. Overloaded. 03 02 - 04

available



4.D.1 -Domestic Wastewater Treatment and Discharge CONT...

Step 04: Estimate emissions, adjust for possible sludge removal and/or CH4
recovery and sum the results for each pathway/system

EQUATION 6.1

Derived from previous TOTAL CH, EMISSIONS FROM DOMESTIC WASTEWATER

equation

I:_F

|
CH, Emissions = [z( U,eT,, e EF, M( TOW -8 )-R

Country specific

Where:
Country specific value or

IPCC defaults values for
countries in the same region
can be used

CH4Emissions= CH, emissions in inventory year, kg CHy/yr

TOW = total organics in wastewater in inventory year, kg BOD/yr

S = organic component removed as sludge in inventory year, kg BOD/yr
U, = fraction of population in income group i in inventory vear, See Table 6.5.
Derived from previous o _ , _
Tij = degree of utilisation of treatment/discharge pathway or system, j, for each income group

equation fraction 7 in inventory year, See Table 6.5.

i = income group: rural, urban high income and urban low income
The amount of CH, that is flared or
recovered for energy use should be
subtracted from total emissions \ EF; = emission factor, kg CH4/ kg BOD

through the use of a separate CH, R = amount of CH, recovered in inventory year, kg CHy/yr
recovery parameter.

] = each treatment/discharge pathway or system



. . Parameter Value Unit
Tler 1 Ca l-CU latlon TOW [Total organics in wastewater in inventory year 1731113561| kg BOD/yr
S Organic component removed as sludge in inventory year 100| kg BOD/yr
Ui Fraction of population inincome group i in inventory year 0.06
Tii Degree of utilisation of treatment/discharge pathway or system, 0.67
. j, for each income group fraction i in inventory year )
i Income group: rural, urban high income and urban low income Urban High Income
j Each treatment/discharge pathway or system Sewer
EFj Emission factor 0.3lkg CH4 / kg BOD
R IAmount of CH4 recovered in inventory year Olkg CH4/yr

EQUATION 6.1
ToTAL CHJ EMISSIONS FROM DOMESTIC WASTEWATER

: Previous calculations
CH , Emissions = [E[ U,eT,  *EF, L[ TOW -5)-R /
TOW = 1,731,113,561.20 kg BOD/yr / Assumed value as

° _ 100 kg BOD/YT «— default value or country
N _ o specific values are not
Ti = 0.e7 .

i = Urban High Income available

I = Sewer

EF; = 0.3 kg CH4 / kg BOD

From Table 6.5 (India — under Asian
region, Urban High income), as country
specific values is not available

[} (0.06 x 0.67 x 0.3)](1,731,113,561.208 — 100) — 0 kg CH4/yr
ij

CHs Emissions

- [2(0.01206)](1,?31,113.461.20 )— 0 kg CH4/yr
Lj

= 20,877,228.34 kg CH4/yr

IPCC default




Tier 1 Calculation

EQUATION 6.1
ToOTAL CHJ EMISSIONS FROM DOMESTIC WASTEWATER

CH ; Emissions = |:Z[ U;eT ,» EF, ﬂ[ TOW-8)-R /
iJ | /
TOW = 1,731,113,561.20 kg BOD/yr ://
S = 100 kg BOD/yr
U; = y» 0.06
T, = > 0.67
i = Urban High Income
i = Sewer
EF; = 0.3 kg CH4 / kg BOD
R = » 0 kg CH4/yr

[2(0.06 % 0.67 x 0.3)](1,731,113,561.208 — 100) — 0 kg CH4/yr
i

CHs Emissions =

- [2(0.01206 )](1,731,113,461.20 ) — 0 kg CH4/yr
i
- 20,877,228.34 kg CHA/yr

Tier 2 Calculation

Previous calculations —

Assumed value as
default value or country
specific values are not
available

IPCC default

EQUATION 6.1
TotaL CH; EMISSIONS FROM DOMESTIC WASTEWATER

iy

1
CH , Emissions = {Z[f'] o7, % EF, ] (TOW -S)-R
1

F.J

From Table 6.5 (India — under Asian region, Urban High
income), as country specific values is not available

Average value considering other

TOW = 55,717,613.18 kg BOD/yr

5 = 100 kg BOD/yr «

U; = > 0.06

T, = > 0.9

i = Urban High Income

i = Sewer

EF; = 0.48 kg CH4 / kg BOD

R = » 12 kg CH4/yr

CH, Emissi = [Z(U.UE: % 0.9 % 0.48)](55,717,613.18 — 100) — 12 kg CH4/yr

7
[Z(0.32592)]{55,?1?,513.13 ) — 12 kg CH4/yr
.j

country defaults, as value for
Philippine sis not available

1,444,185.94 kg CH4/yr

Assumed value



4.D.1 -Domestic Wastewater Treatment and Discharge

Uncollected wastewater

Freshwater, estuarine or marine environments

Emission calculation - N,O — Uniswied | > (Emissions reported in Volume 5, Chapter 6)
seceairalecd wopsment Agricultural soils
Step 01: Select > oot ks > (Emissions reported in Volume 4, Chapter 11)
Constructed wetlands
the pathway and | g T—pr—
SyStemS ] (Emissions reported in Volume 5, Chapter 3)
according to ! _
.. — Onsite industrial treatment plant Sludge treatment offsite
cou ntry aCt|V|ty (Emissions reported in Volume 5, Chapter 2)
data Collected wastewater
Incineraton Composting
(Emissions reporied in (E missions reporied in
> Untreated Volume 5, Chapter 5) Volume 5, Chapier 4)
, Landfilling Land application
Centralised treatment missions reported in missions reported in
From IPCC 2019 Aerobic ﬁums.cwn :'Enlunﬂ.l:'hphflll
Refinement Anacrobic
Convention activated sludge
Biological nutrient removal Sludge treatment at wastewater treatment plants
—p  Wastewater

Constructed wetlands (Emissions reported in Volume 5, Chapter 6)
e S|udge |_I



4.D.1 -Domestic Wastewater Treatment and Discharge CONT...

Step 02: Estimate annual per capita protein consumption

If national statistics
on protein consumed
or protein supply are
not available, Food
Balance Sheets of
FAOSTAT can be used
as activity data on per
capita “protein supply
quantity.”

EQUATION 6.10A (NEW)
ESTIMATION OF PROTEIN CONSUMED

Where:

ProteinsyppLy = annual per capita protein supply, kg protein/person/yr

FPC

= Fraction of protein consumed. Default regional values are listed in the new Table 6.10a

TABLE 6.10A (NEW)

DEFAULT FACTORS FOR DOMESTIC WASTEWATER

— e

>|

(l'rotein )

consumed? as

Fron.con?in case
food waste is

Additional N
from

ianl
Region fraction of protein | disposed in sewer households®
supply chemicals

Europe 0.85 1.09 1.08

ricn § - 1.17 (USA)
North America and Oceania 0.80 1.13 1.07 (Australia
Industrialised Asia 0.86 1.08 No data
Sub-Saharan Africa 0.98 1.01 No data
North Africa, West and central Asia 0.90 1.06 No data
South and Southeast Asia 0.96 1.02 1.13 (India)
Latin America \ 0.92 ) 1.04 No data

* Based on FAO (2011)

" See Annex 6A.7 for a list of countries by region




Tier 1 Calculation - 86*365/1000

=31.39
100
84.0 86.0
. 80
Parameter Value Unit =
Annual ita protei g B
. nnual per capita protein . =
Proteing ppy supply 31.39] kg protein/person/yr £ 40
FPC Fraction of protein consumed 0.96 20
0
2021 2022
B Per Capita Supply of Proteins
Source: Food balance sheets of
Philippines, PSA
EQUATION 6.10A (NEW)
ESTIMATION OF PROTEIN CONSUMED N m,;;';f;;',,"g;:;‘:gmm/
Protein= Protein,,,, * FPC N
Region W disposed in sewer | households’
_——supply chemicals
Ewope __— 085 1.09 1.08
—— ‘ 1.17 (USA)
Proteinsyppy = 31.39 kg protein/person/yr < —— | North America and Oceania 080 B 107 (Australia)
_ Industrialised Asia 0.86 1.08 No data
FPC - DQE ‘  Sub-Saharan Africa 0.98 1.01 No data
—Nﬂ.ﬂh_%wcst and central Asia 0.90 1.06 No data
Protein = 31.39*0.946 kg prﬂteinfpersﬂnfyr South and Souﬂleash\sia\{ 0.96 ) 1.02 1.13 (India)
— 3[}13 kg prﬂtEinprrSﬂ"f’fr Latin America 0.92 1.04 No data


https://www.psa.gov.ph/system/files/aad/%28ons-cleared%29_2.%20FBS%202020-2022%20Report_ONSF-signed_0.pdf
https://www.psa.gov.ph/system/files/aad/%28ons-cleared%29_2.%20FBS%202020-2022%20Report_ONSF-signed_0.pdf

Tier 1 Calculation

= 86*365/1000

FrﬂtEinsu PPLY

FPC

Protein

EQUATION 6.10A (NEW)
ESTIMATION OF PROTEIN CONSUMED

Protein= Protein_, * FPC

DEFAULT FACTORS FOR DOMESTIC WASTEWATER

TABLE 6.10A (NEW)

/

=31.39

86.0

31.39 kg protein/person/yr
0.96

(in grams)

20
3Y.39*0.96 kg protein/person/yr 0
30.13 kg protein/person/yr 2021 2022
B Per Capita Supply of Proteins
Source: Food balance sheets of
Tier 2 Calculation Philippines, PSA
EQUATION 6.10A (NEW)

Protein Froncon’ifease | Additional N ESTIMATION OF PROTEIN CONSUMED
Region! consumed” as food wastf is from
g fraction of protein | dispose¢/in sewer | households’ . . -

supply chemicals Pf'ﬂfi’lﬂ— Pr"ﬂfﬂﬂ,‘ 1, ¢ FP(
Europs 085 / 109 1.08
North America and Oceania 0.80 / 1.13 L Ell'.'l(?.l\(ltiz'il)la)
Industrialised Asia 0.86 // 1.08 No data . .
o Saharan ATt o/ o o dm Proteingyppry = 31.39 kg protein/person/yr <
North Africa, West and central Asia 0.90 / 1.06 No data FPC = > (.8
South and Southeast Asia ( 0.96 ) T T T3 (Tndial
Latin America 092 Just an assumed value as . :

Protein = 31.39*%0.8 kg protein/person/yr

country specific value is not

available

= 25.11 kg protein/person/yr


https://www.psa.gov.ph/system/files/aad/%28ons-cleared%29_2.%20FBS%202020-2022%20Report_ONSF-signed_0.pdf
https://www.psa.gov.ph/system/files/aad/%28ons-cleared%29_2.%20FBS%202020-2022%20Report_ONSF-signed_0.pdf

4.D.1 -Domestic Wastewater Treatment and Discharge CONT...

Step 03: Estimate total nitrogen in wastewater

Country specific

EQUATION 6.10 (NEW)
TOTAL NITROGEN IN DOMESTIC WASTEWATER BY TREATMENT PATHWAY

TN:mr_a =( F,

freatment _ |

* Protein* F,,, * N, .+ F, * F,

NON -CON IND-COM )

TNpowm ;

Plrenl.mmt ]
Protein
F!\TPR

FN’D‘N—C ON

Where:
Derived from
previous equation
Canrange from 0.15-0.17 <
TABLE 6.10A (NEW) /
DEFAULT FACTORS FOR DOMESTIC WASTEWATER
Protein ﬁox.cm‘in case m

consumed® as

food waste is

from

Region' fraction of protein | Hisposed in sewer households®
supply chemicals

Europe 0.85 1.09 1.08
North America and Oceania 0.80 L13 . (:7'(-’;\{51’;:]:51
Industnalised Asia 0.86 1.08 No data
Sub-Saharan Africa 0.98 1.01 No data
North Africa, West and central Asia 0.90 1.06 No data
South and Southeast Asia 0.96 1.02 1.13 (India)
Latin America 0.92 \ 1.04 ) No data

FIND-{"OM

NhH

= total annual amount of nitrogen in domestic wastewater for treatment pathway j. kg N/vr
= human population who are served by the treatment pathway j, person/vr

= annual per capita protein consumption, kg protein/person/vr

= fraction of nitrogen in protein, default = 0.16 kg N/kg protein

= factor for nitrogen in non-consumed protein disposed in sewer system, kg N/kg N. See
new Table 6.10a.

= factor for industrial and commercial co-discharged protein into the sewer system, kg
N/kg N

= additional nitrogen from household products added to the wastewater, default is 1.1
(some country data are in new Table 6.10a).



‘'ier 1 Calculation

Parameter Value Unit
H lati h the treat t
Prseatment p:tr:\zzypjopu ation who are served by the treatmen 106,712,480 person/yr
Protein Annual per capita protein consumption 0.96 kg protein/person/yr
Fner Fraction of nitrogen in protein 0.16 kg N/kg protein
Factor for nitrogen in non-consumed protein disposed in
Fron-con sewer system 1.1 kg N/kgN
Einp.com Facto.r ff)r industrial and commercial co-discharged 1.5 ke N/kg N
protein into the sewer system
N Additional nitrogen from household products added to 11
HH .

the wastewater

EQUATION 6.10 (NEW)

TOTAL NITROGEN IN DOMESTIC WASTEWATER BY TREATMENT PATHWAY

}r‘lf.'ri'l,' J :( EF“J."HL.IH J * Pr'r”t)l:” * ‘Lh'.l-".:! * ":\r_-'l.'_.'_.' * f"\'“'. LN * -,".','I O )
Pireatment,_j = 106,712,480 person/yr
Protein = 30.13 kg protein/person/yr
Frer = 0.16 kg N/kg protein <—
Frnon-con = 1.1 kg N/kgN <
Finp-com = 1.25 kg N/kg N
Nk = 1.1

IPCC Default

TNpom_j = 106712479.8*30.13*0.16*1.1*1.1*1.25 kg N/yr

Philippines Population 2024 is 118,569,422
Taken as 90% of the total population
=118,569,422*90%

=106,712,480

/ Derived from previous calculation

IPCC Default

- 778,203,405.41 kg N/yr

Default for South and Southeast Asia



Tier 1 Calculation Philippines Population 2024 is 118,569,422

Taken as 90% of the total population

EQUATION 6.10 (NEW
TOTAL NITROGEN IN I}UMI::TI{’ \\'_-\ST[-I“'.{\'I'I-?R :l"n' TREATMENT PATHWAY =1 1 8’569’422*90%
IN i =\ P , * Proteine F o N ¢ F . v ® Fon con ) =106,712,480
Prreatment i = 106,712,480 person/yr / Derived from previous calculation —
Protein = 30.13 kg protein/person/yr
Fuer = 0.16 kg N/kg protein <— IPCC Default
Frnon-con = 1.1 kg N/kgN < '
Fno.co _ 1.25 ke N/kg N Default for South and Southeast Asia
Ni = 1.1
IPCC Default
TNpow,_j = 106712479.8%30.13*0.16™1.1*1.1*1.25 kg N/yr Tier 2 Calcul_ation

- 778,203,405.41 kg N/yr

EQuaTion 6.10 (NEw)
TOTAL NITROGEN IN DOMESTIC WASTEWATER BY TREATMENT PATHWAY

IN 0, :( P *ProteinsF sN_F  oF . ]

Pireatment i = 106,712,480 personf’y‘lr J
Just an assumed value as Protein = 25.11 kg protein/person/yr
country specific value is not Frue - — 0.2 kg N/kg protein
available Fron-CON _ 11 kgN/kgN Default for

F 1.5 ke N/kg N South and

IND-CO = . g g .
Default for South and Southeast Asia Ne 13— 20;'Fh)668t Asia
naia

Fmp-com

Factor to allow for co-discharge of industrial

nitrogen into sewers. For countries with significant
. . : 1.25
fish processing plants, this factor may be higher. - 999,283,918.31 kg N/yr

Expert judgment is recommended.

106712479.8*30.13*0.16%1.13*1.1*1.5 kg N/yr




4.D.1 -Domestic Wastewater Treatment and Discharge CONT...

Step 04: Estimate emissions from wastewater treatment and sum the results for
each treatment pathway/system.

Derived from previous EQUATION 6.9 (UPDATED)

equation N20 EMISSIONS FROM DOMESTIC WASTEWATER TREATMENT PLANTS
44

Country specific value or i
IPCC defaults values for

]

|
N.O Plants,,, =| Y (U oT, e EF, )IJ- TN ou ® 5

countries in the same region Where:
can be used N;O Plants poym= N20O emissions from domestic wastewater treatment plants in inventory year., kg N,O/yr
TNbpowm = total nitrogen in domestic wastewater in inventory year, kg N/yr. See new Equation 6.10.
Default values are given in Ui = fraction of population in income group 7 in inventory year. See Table 6.5.
Table 6.8a Ts = degree of utilisation of treatment/discharge pathway or system j, for each income group
fraction 7 in inventory year. See Table 6.5.
i = income group: rural, urban high income and urban low income
] = each treatment/discharge pathway or system
EF, = emission factor for treatment/discharge pathway or system j, kg N>O-N/kg N

The factor 44/28 is for the conversion of kg N>O-N into kg N>O.



Tier 1 Calculation

Parameter Value Unit

TNpom  [Total nitrogen in domestic wastewater in inventory year 778,203,405.41 kg N/yr

Ui Fraction of population in income group i in inventory year 0.06

T Degree of utilisation of treatment/discharge pathway or system j, for each 0.67

! income group fraction i in inventory year

i Income group: rural, urban high income and urban low income Urban High Income

I Each treatment/discharge pathway or system Ceni:i';?;t:f :)(I);rlli

EF; Emission factor for treatment/discharge pathway or system j, kg N20-N/kg N 0.016| kg N20-N/kg N

N20 EMISSIONS FROM DOMESTIC WASTEWATER TREATMENT PLANTS

EQUATION 6.9 (UPDATED)

N.O Plants,,, =| > (U, oT, o EF, )| TN, * 7:-;

Nzo Plants DoM

= 778,203,405.41 kg N/yr
= 0.06
= 0.67 <

= Urban High Income

= Centralised, aerobic treatment plant

IPCC default

Derived from previous calculation

From Table 6.5 (India — under Asian region, Urban High
income), as country specific values are not available

= 0.016 kg N20-N/kgN <—

Wastewater treatment system, EFplanes

CentralisCT acTotmete
plant

N1 bleand capn be significant

S 0.016! ’

0.00016 - 0,045

44
- [Z(o.oe X 0.67  0.016) + (1) ...] X 721,606,794.11 X — kg N,0/yr

Anaerobic reactor

N2O is not significant

0

0—-0.001

i.j

Anaerobic lagoons

N2O is not significant

0

0-0.001

Constructed wetlands

See 2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas

Inventories: Wetlands (IPCC 2014)

44
_ [2{0.000643) + () ...] X 721,606,794.11 x - kgN,0/yr
0
- 786,563.53 kg N,O/yr




Tier 1 Calculation

EQUATION 6.9 (UPDATED)
N2 EMISSIONS FROM DOMESTIC WASTEWATER TREATMENT PLANTS

44
N.,O Plants,,, = |iz|: U,eT, e EF )‘ TN pone ® 28

- /
TNpowm = 778,203,405.41 kg N/yr /
U - o> 0.06
Tij = > 0.67

i = Urban High Income
i = Centralised, aerobic treatment plant

EF; = 0.016 kg N20-N/kg N

Nzo Plants DoM
iJ

44

[2{0.000643) + () ...] X 721,606,794.11 x - kgN,0/yr
0

- 786,563.53 kg N,O/yr

— |PCC default

From Table 6.5 (India — under Asian region, Urban High
income), as country specific values are not available

Derived from previous calculation

Wastewater treatment system, EFplants

plant

Centralised, acrobic treatment |\ () i variable and can be significant g 0.016! ) CL0.00016 - 0.045_J
"

Anaerobic reactor N2O is not W 0 0-0.001

Anaerobic lagoons /Migniﬁcam 0 0-0.001
W See 2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories: Wetlands (1PCC 2014)

44
[Z(o.oe X 0.67  0.016) + (1) ...] X 721,606,794.11 X — kg N,0/yr

Tier 2 Calculation

EQUATION 6.9 (UPDATED)
N0 EMISSIONS FROM DOMESTIC WASTEWATER TREATMENT PLANTS

44
N,O Plants,,,, = {Z{ U, eT, e EF, )| TN, * o8

NED Plants oamM

= 999,283,918.31 kg N/yr <

= 0.06
= 0.67
= Urban High Income

= Centralised, aerobic treatment plant
= 0.02 kg N20-N/kgN 4

44
- [Z(0.0é X 0.67 X 0.02) + (n) ....] X 721,606,794.11 x - kg N,0/yr

iJ
44
- [2(0.000804-) +(n)...] X 926,608,724.25 X = kg N,0/yr
;
- 1,262,523.85 kg N,O/yr



4.D.1 -Domestic Wastewater Treatment and Discharge CONT...

Step 05: Estimate total nitrogen in the wastewater effluent discharged to aquatic
environments

Derived from previous

equation

If country specific values are not

available, defaults values for

countries in the same region can be

taken from Table 6.5

IPCC default values

TABLE 6.10¢ (NEW)
WASTEWATER TREATMENT NITROGEN REMOVAL FRACTIONS (Nrem)
ACCORDING TO TREATMENT TYPE

Treatment Type Default Range

No treatment 0 0
Primary (mechanical) 0.10" 0.05 - 0.20"
Secondary (biological) 0.40' 0.35-0.55"
Tertiary (advanced biological) 0.80"+ 0.45-0.85"
Septic tank 0.15"4 0.10-0.25"°
Septic tank + land dispersal field 0.68° 0.62-10.73%
Latrine 0.12° 0.07-0.21°

EQUATION 6.8 (UPDATED)
TOTAL NITROGEN IN DOMESTIC WASTEWATER EFFLUENT

'\r}'f'.‘-f.: ENT,DOM = z [{ T'\rm.u . T; )e (l N "'.RHI.; )]

Where:

TNpom

NEFFLUENT DOM

= total nitrogen in the wastewater effluent discharged to aquatic environments in
inventory year, kg N/yr

= total nitrogen in domestic wastewater in inventory vear, kg N/yr. See new Equation
6.10.

= degree of utilisation of treatment system j in inventory year [Z}';I ). See Table 6.5

= each wastewater treatment type used in inventory year

= fraction of total wastewater nitrogen removed during wastewater treatment per
treatment type j. See new Table 6.10¢c. Pathways for N removal include transfer to
sludge and nitrification—denitrification with concomitant N loss to the atmosphere.



Tier 1 Calculation

Parameter Value Unit
TNpom Total nitrogen in domestic wastewater in inventory year 778,203,405.41kg N/yr
T Degree of utilisation of treatment system j in inventory 0.07
) year
j Each wastewater treatment type used in inventory year Secondary (biological)
Neewm Fraction of total wastewater nitrogen rem(?ved during 0.4
’ wastewater treatment per treatment type j

TOTAL NITROGEN IN DOMESTIC WASTEWATER EFFLUENT

EQUATION 6.8 (UPDATED) Derived from previous equation

From Table 6.5 (India — under Asian region, Urban High

N errvvevt pow = Z{”'-‘mu T)o(1- Ny, )] income, “Other” treatment or discharge pathway), as

country specific values are not available

TNpom
T

]

Nrem |

NEeFFLUENT, DOM

778,203,405.41 kg wvr/ IPCC default values

0.07
i i TABLE 6.10¢ (NEW)
Seco"daw {le|DglCﬂ|] WASTEWATER TREATMENT NITROGEN REMOVAL FRACTIONS (NRrEm)
0.4 ACCORDING TO TREATMENT TYPE
Treatment Type Default Range
Z[{?21,506,794.11 % 0.07) X (1= 0.4)] + [n] ... kg N/yr No treament o o
J W 0.10' 0.05 - 0.20"
\U
Secondary (biological) ).40' 0.35-0.55"
Z[an,3n7.4s5.35] 4[] ... ke NJyr Y (biolog
. Tertiary (advanced biological) 0.80"+ 0.45 - 0.85"+
i)
Septic tank 0.15"* 0.10 - 0253
Septic tank + land dispersal field 0.68* 0.62-0.73%
32,684,543.03 kg Nf’yr
Latrine 0.12° 0.07-0.21°




T|er 1 Calculatlon Derived from previous

EQUATION 6.8 (UPDATED) equation

TOTAL NITROGEN IN DOMESTIC WASTEWATER EFFLUENT

-“'-m:u.u poM = z[[r\-!ﬂh‘ o7 j'[l - -\.m,u - ):| - . '
_- From Table 6.5 (India — under Asian region,

Urban High income, “Other” treatment or
discharge pathway), as country specific

TNpom = 778,203,405.41 kg N/yr < /
T ~ 0.07| < values are not available
j = A7 <+

j = Secondary (biological)

Nrgwm,j = »0.4

Nese 0o oo ) Z[{?21,506,?94.11 X 0.07) X (1 = 0.4)] + [n] ... kg N/yr Tier 2 Calculation

i
EQUATION 6.8 (UPDATED)
= Z[S ),307,485.35] + [n] .... kg N/yr TOTAL NITROGEN IN DOMESTIC WASTEWATER EFFLUENT
N gvvvent pow = Z[”-"mu o7 J'[I‘ Naox ; ”
= 32,684,543.03 kg N/yr '
IPCC default values TNpowm = » 999,283918.31 kg N/yr
TABLE 6.10C (NEW) T; = 0.07 <
WASTEWATER TREATMENT NITROGEN REMOMAL FRACTIONS (NrEm) H — Seconda {biolo ical]
ACCORDING TO TREATMENT [['YPE ] ry N 5
Treatment Type Deffult Range NREMJ - i 0.55
No treatment op 0'-3 Z
_ 721,606,794.11 x 0.07) X (1 — 0.55)] + [n].... ke N/yr
Primary (mechanical) 0.1 0.05-0.20" NEFFLUENTJDDM - - [( ) ( }] [ ] & fy
— — i

Secondary (biological) Il.-lll'w 0.35-0.55"% D
Tertiary (advanced biological) 0.80" 0.45 — 0,85 Taken from default range as = 2[39307-485-35] +[n] ... kg N/yr
Septic tank 015 | 010-025" country specific values are 7
Septic tank + land dispersal field 0.68° 0.62 -0.73* not available
Latrine 0.126 0.07 - 0.21° = 31,477,443.43 kgN/yr




4.D.1 -Domestic Wastewater Treatment and Discharge CONT...

Step 06: Estimate emissions from effluent, accounting for losses of nitrogen that
occur within the wastewater treatment process including sludge removal and
sum the results for each pathway/system.

EQUATION 6.7 (UPDATED)
Derived from previous N20 EMISSIONS FROM DOMESTIC WASTEWATER EFFLUENT

equation “

A 3()i}'I-L!};\T DoM = A EFFLUENT.DOM ® EFH-H.I'E\T - 7_8

Where:
Default values are given N2Ogrruentoom = N20 emissions from domestic wastewater effluent in inventory year, kg N.O/yr
in Table 6.8a NEFFLUENT, DOM = nitrogen in the effluent discharged to aquatic environments, kg N/yr. See updated
Equation 6.8.
EFerrLuest = emission factor for N>O emissions from wastewater discharged to aquatic systems,
kg N2O-N/kg N

The factor 44/28 is the conversion of kg N>O-N into kg N>O.



Tier 1 Calculation

Parameter

Value

Unit

N EFFLUENT,DOM

N20O emissions from domestic wastewater
effluent in inventory year

32,684,

543.03kg N/yr

EI:EFFLUENT

environments

Nitrogen in the effluent discharged to aquatic

0.005kg N20O-N/kg N

EQUATION 6.7 (UPDATED)

N20 EMISSIONS FROM DOMESTIC WASTEWATER EFFLUENT

IPCC default

Derived from previous equation

TABLE 6.8A (NEW)

DEFAULT EF VALUES FOR DOMESTIC AND INDUSTRIAL WASTEWATER

Type of treatment and
discharge pathway or system

Comments

EF! (kg N:0-
N/kg N)

Range

NEFFLUENT, DOM =

EFerrLUENT =

NoOerrLUENT DOM =

3

32,684,543.03 kg N/yr <

Discharge from treated or untreated system, EFerrLuEnT

0.005 kg N20-N/kg N

30,307,485.35*0.005*(44/28) kg N20/yr

256,807.12 kg N20/yr

Freshwater, estuarine, and
marine discharge (Tier 1)

Based on limited field data and on specific
assumptions regarding the occurrence of
nitrification and denitrification in rivers

and in estyaries

P
4

0.0005 - 0.075

Nutrient-impacted and/or
hypoxic freshwater, estuarine,
and marine environments (Tier
3. if needed)

Higher emissions are associated with
nutrient-impacted/hypoxic water such as
eutrophic lakes, estuaries and rivers, or
locations where stagnant conditions occur.
See section 6.3.1.2 for more information.

0.0192

0.0041 - 0.091

Discharge to soil

Emissions reported in Volume 4




Tier 1 Calculation

EQUATION 6.7 (UPDATED)

N20 EMISSIONS FROM DOMESTIC WASTEWATER EFFLUENT

Derived from previous
equation

) 4

‘""‘{):'I.':.' T IR -“:‘;_r_ VT _-””' EF__ vy " —
NEFFLUENT, DOM = 32,684,543.03 kg Nfyr <
EFerrLuEnT = > 0.005 kg N20-N/kg N
NEDEFFLUENT,DDM = 3[],3[]?,48535*[][][]5*{44;28] kg NED;’W

IPCC default

- 256,807.12 kg N20/yr

Tier 2 Calculation

EQUATION 6.7 (UPDATED)

TABLE 6.8 (NEW N:0 EMISSIONS FROM DOMESTIC WASTEWATER EFFLUENT
DEFAULT EF VALUES FOR DOMESTIC AND INDUSTRIAL WASTEWATER
Type of treatment and . EF! (kg N20-
discharge pathway or system Comments N/kg N) Range 'i," {'J —_ \' . EF . ﬂ
SV IV EFFLUENT DOM — " EFFLUENT DOM EFFLUENT
Discharge from treated or untreated{system, EFerriuent ) ' g ' 23
Based on limited field data and on{specific
Freshwater, estuarine, and assumptions regarding the occurrgnce of < B :\
marine discharge (Tier 1) nitrification and denitrification in rivers 0.0005 - 0.075 y
and in estuaries
]
Nutrient-im Higher emissions are associated with M EFFLUENT,DOM = 3 1.'4? ?,443 43 kg N,?"yfr
pacted and/or trientimpacted/h ) " h
hypoxic freshwater, estuarine, fu “C';l.-lr;lal;:‘ carypoxic V\:ja cr such as 0.019 0.0041 — 0.09 EF _ > 0.025 k N20 fok N < Ta ken from
and marine environments (Tier cutmp 1c lakes. estuaries an TIvers, or ).01 X 1-0.091 EFFLUENT > . g - g
3. if needed) locations where stagnant conditions occur. d f l
’ See section 6.3.1.2 for more information. efaultra nge
Discharge to soil Emissions reported in Volume 4
e P N2OgrrLUENT DOM = 30,307,485.35%0.005*( kg N20/yr 213 GOl
specific
- 1,236,613.85 kg N20/yr b
values are

not available



Tier 1 Calculation

Parameter

Value

Unit

Country population in inventory year, (person)

118,569,422|persons

BOD

Country-specific per capita BOD in inventory
year, g/person/day

40|g/person/day

Correction factor for additional industrial BOD
discharged into sewers

EQUATION 6.3

TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER

TOW =Pe BODw» (0.001e [ ® 365

BOD

TOW

118,569,422 persons

40 g/person/day Default
1

118569422*40*0.001*1%365 kg BOD/yr
1,731,113,561.20 kg BOD/yr

TABLE 6.4

ESTIMATED BOD: VALUES IN DOMESTIC WASTEWATER FOR SELECTED REGIONS AND COUNTRIES

BOD;

Country/Region (e/person/day) Range Reference
Africa 37 35-45 1
Egypt 34 27-41 1
Asia, Middle East, Latin America 40 35-45 1
India 34 27 -41 1
West Bank and Gaza Strip (Palesting) 50 32-68 1




Tier 1 Calculation

EQUATION 6.3
TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER

TOW = Pe BOD» (0,001 [« 365

BOD

TOW

TABLE 6.4
ESTIMATED BODs VALUES IN DOMESTIC WASTEWATER FOR SELECTED REGIONS AND COUNTRIES
- 118 ! 269 “42 2 persons Country/Region BOD; ] Range Reference
= 40 g/person/day Default (gpersondan
erau Africa 37 35-45 1

= 1 Egypt V| 2741 1

Asia, Middle East, Latin America 40 35-45 1

Ind 34 2741 1
= 118569422*40*0.001*1*365 kg BOD/yr S : : /

West Bank and Gaza Strip (Palesting) 50 32-68 1
= 1,731,113,561.20 kg BOD/yr

Tier 2 Calculation

EQUATION 6.3
TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER

TOW = Pe BOD» 0,001 [ » 365

As country’s wastewater BOD
level is not available, value
from the value range need to
be used

P = 118,569,422 persons

BOD = 42 g/person/day
| = 1.25

TOW = 118569422%42*0.001*1.25*365 kg BOD/yr

= 2,272,086,549.08 kg BOD/yr




) CBIT-GSP

N ‘/ CLIMATE TRANSPARENCY

y)

4.D.1 -Domestic Wastewater Treatment and Discharge

iy .
UN& UN®&
environment environment

gef programme programme

copenhagen
climate centre

CH4 Emissions

CH4 Emissions from Constructed Wetlands
Direct N20 Emissions from Treatment Plants
Indirect N20 Emissions

Direct N20 Emissions from constructed wetlands

Al N

There are 5 worksheets within the Domestic Wastewater Treatment and Discharge

[

L CH4Emissions  CH4 Emissions from Constructed\Wetlands  DirectN20 Emissions from TreatmentPlants  Indirect N20 Emissions  Direct N20 Emissions from Constructed \Wetlands

Waste

Wastewater Treatment and Discharge

4.D.1 - Domestic Wastewater Treatment and Discharge
CH4 Emissions from Domestic Wastewater

2023

Total




Enter BOD p o )
1 CH4 Emissions manually or 9 CBIT-GSP UN& UN@&
* i i t copenhagen
> use default QY comrereavsorencr  gef  smonmert  gnrment | g
factor
\ Default Value | Range | references
40 35-45 Doorn and Liles
(1999).
Enter the Enter Enter I
- Enter Correction
subdivision WEF population _ _ lud d
manually manually factor for industrial Enter sludge removed,
BOD discharged in Flaring, and Energy use
sewersmanually manually.
Data
o 2 Veg - = X Orga deqradab dg A
Req BOD -' 9 - oD d : q =d - ._.; ._'.' . 0
.i.l
A = OD 000 ._ O LLOOOD
Sub A Calculated 001206 # 118569422 40| Specified 1 Calculated 17311135.. 100 0 0| 20877228.. 2087723 | #
Total
73111356 | 0] o ZeTT8- | 2087773]




2. CH4 Emissions from constructed wetlands q CBIT' GSP H’u‘éﬁ gmnﬁ; h
Tye of Constructed Wetlands [ "'e‘“i’"e‘lg?;\'::\;ﬂntz‘n Factor Remark ™ é/ CLIMATE TRANSPARENCY gef programme programme C|irl:'lar;e cgemre
::::A:':DCEMWFM 0.1(0.07-0.13
‘Is‘lq;r{’\i;fr:tsuri\ Treatment 04 Page 6.13 (WS)
U::;ﬁs:dhm Flow IJ;J:: 00040076 S . .
Enter the — St - Equation for this
subdivision manually Enter calculation is notin the
manuall ideli
use default value .
Data

Equation 6.1, 6.2, 6.3 WS

Maximum
methane
producing
capacity
(kg CH4/
kg BOD)

Cor 'ection
facior for
indust ial BOD
discherged in

SEWNErs

Populatic n
served Ey
CWj
(Capita

Degradable
organic

component

(afcap/day) |

Type of
Constnicted
Wetla 1ds

Total Organic Degradable
Material treated in CWj
(kg BOD/yr)

Sul division

TOWj =Pj *
BOD *
0.001*1*
365

or specified

Facility 01 1.25| Calculated 91250

Me hane
Corr xction
Faitor
(Frac.ion)

CH4
Emissions
(kg CH4)

CH4
Emissions
(Gg CH4)

Emission Factor
(kg CH4 / kg BOD)

EFj=Bo*
MCFj
or specified

E =TOWj *

EFj E / 1000000

0.1| Calculated 1 91250 0.09125/

g
g

Total

| 91250|

[ 91250]  0.09125]




S\ CBIT-GSP &) UN®  UN:

3. Direct N20O Emissions from Treatment Plants { é/ CLIMATE TRANSPARENCY gef S?gg&%mrﬁgt S?X&'&'Jn“‘n?é“ copenhagen
Enter manually or
Enter the Enter accept default Click save
subdivision manually. values. button

[ T N [ —

Equsalion 6.9
Degree of util zation of . . .
. modern, cen -alized Fraction °f'nq"'51"&| ard .
- Population . . commercial co- Emissio Factor o — .
Subdivision . wastewater trestment . _ . . \ N20 Emissions N20O Emissions
‘Region citv. etc.) (P lants discharged protein (EFplant) (ka N2OAT) Ga N2OMr)
(Reglon, clly, €ic.) (people) planis (Find-com) (kg N20/pers.\n/Year) \Kg MO (59 N2
(Tplant)
(%) )
A ' B ' C ' F=E/106
R Sub A 118569422 90 1.25 0.016 2134249.596 21345 7 | d | 9 | x
| o

| 213424959 | 213425




) CBIT-GSP & UN® UN®
4. Indirect N2O Emissions | pnter manually \\é, CLMATETRANSPARENCY — G@F  programme.  programme. | cioe e
or select the
Enter default values.
manually .
Enter manually or
use the default
factor
Enter the
subdivision

Equation 6.7, 6.8
Per capita | Fraction of non | E— | Nitrogen
Populalio prolzin Fraction of S ivdustrial and gen Total nitrogen in | Nitrogen from —
= . . . . . consumation . removed with r . e o N20
Suk division n consumotion |nitrogen in protiin covimercial co- effluent Wastewater Emission Factor | N20 Emissions S—
, . . . . : - ; proten \ sludge , . , =g . . ey Emissions
(Regir n, city, etc.) (P) (Proten) (Fnpr) di.charged = (Neflluent) plants (kg \120-Nikg N) (kg N20/yr) - e
: B - . . (Fnon-cn) (Nsludge) : ; _ = (Gg N20/yr)
(peoplz) |(ka/personfYe | (kg N/kg Proteir) p.otein : (kg I‘ (kg Niyr) (kg Niyr) :
ar) (Finu'-com) e

= - ' EAE ]
J |_i;q|’;13_r | K=J/10"

[ = S AV
. . . - G I_A'iEFi:;CDEJ ‘

[ 818816714 4476 [ 6422888 65125] 6.42289 |




5. Direct N20 Emissions from constructed wetlands

Select type of Enter
constructed
manually or
wetland from the h
dropdown menu e e
: Enter default
manually values
Enter the
subdivision
Data

) CBIT-GSP

N é/ CLIMATE TRANSPARENCY gef

y)

Manually enter
the emission
factor

Equaton 65W'S 66WS

" Per capita |
Pop ulatio protein
Type ¢ f Constructed n censumption
W'etlands ({P) ( ®rotein)
(peple) | (kg verson/Y
ear)

Fractio 1 of
nitrog/n in

ST
Subtlivision prot sin protein

(Region city, etc.)
(kg N/kg Protein) | (-)
|
|

Y A 3 C

facility 01 Horizontal Subsurf..

vcaction of
industrial and
comme-cial co-
discha qed
protein
(Find-com,)

F raction of non-
sonsumption

(Fn )r) Fnon-con)

E F

NItrogen | rosai nitrogen | Emission
removed

in effluent Factor
with sludge | - o muent) (kg N2O-
(Nsludge) : ; k

(kg) (kg Niyr) NEgN)

[ [re—
(A*B*C*D*E)-
F)

LS

Sy L5
v‘\v -~
¥ v

UN \1;‘!4,'/ UN R

\ 127
environment environment | copenhagen
programme programme climate centre

Equation for this
calculationis notin the
IPCC 2006 guideline

N20 N20
Emissions Emissions
(kg N20Jyr) | (Gg N2O/yr)

1390.38759

g
=4

Total

[ 1119%9]

[ 139038753] 000139




4.D - Wastewater
treatment and
discharge

e 4.D.2 -Industrial Wastewater Treatment -
and Discharge




Average COD level of wastewater in relevant
industry sector EQUATION 6.6

Can be TOW, =P oW« COD,

(.:‘ CBIT-GSP &J UN@ UN®

environment environment
7 CLIMATE TRANSPARENCY gef programme programme

copenhagen

N, climate centre

4.D.2 -Industrial Wastewater Treatment and ™™
Discharge

Emission calculation - CH,

Step 01: Estimate total organically degradable carbon in wastewater (TOW) for
industrial sector |

ORGANICALLY DEGRADABLE MATERIAL IN INDUSTRIAL WASTEWATER

pulp and paper manufacture

meat and poultry processing here:

(slaughterhouses)

alcohol, beer, starch production TOW, = total organically degradable material in wastewater for industry i, kg COD/yr
organic chemicals production -— i —  industrial sector

other food and drink processing etc.

/ P, = total industrial product for industrial sector i, t/yr
Total production in the inventory year

W, = wastewater generated. m’/t product
_ OD; = chemical oxygen demand (industrial degradable organic component in wastewater),
Wastewater generated from the industry per ke COD/m’

tonne of production

Average of COD test results of wastewater

samples



i) CBIT-GSP

o\
o
UN &

P
(= %)
UN &

environment

. . AV CLIMATE TRANSPARENCY environment copenhagen
E / gef programme programme climate centre
Tier 1 Calculation -
Parameter Value Unit

i Industrial sector Meat & Poultry

Pi Total industrial product for industrial sector i 1000t/yr

Wi Wastewater generated 13| m3/t product

: Chemical oxygen demand (industrial degradable
CODi ical oxygen demand { g 4.1kg COD/m3
organic component in wastewater),
EQUATION 6.6
ORGANICALLY DEGRADABLE MATERIAL IN INDUSTRIAL WASTEWATER
TOW, =P e W, e COD,
TABLE 6.9
EXAMPLES OF INDUSTRIAL WASTEWATER DATA

i — Meat & POU'TW Industry Type Wastewater Generation W Range for W CoD COD Range

P _ 1000 tf’yr o (m”/ton) (mimn) (kg/m") (kgim)

i - I, |GG Default val o AR AR
CODi = 4.1 kg COD/m3 erautt values Coffee NA NA - 9 315

Dairy Products 7 I- 10 27 1.5 5.2
. " " Fish Processin, NA 8§ — 18 25

TOWi = 1000" 13* 4.1 \ Meat&Poultri 13 8 - 18 41 2 -7 ]

53300 kg COD/yr




Tier 1 Calculation

/]

Fa ey
-n f any
) T M
U N L24 U N (ALY

environment

X CBIT-GSP

EQUATION 6.6
ORGANICALLY DEGRADABLE MATERIAL IN INDUSTRIAL WASTEWATER

TOW, = P.« W, s COD,

Pi

CODi

TOWi

Meat & Poultry

1000 t/yr
13 m3/t product
4.1 kg COD/m3

IPCC Default values

1000* 13* 4.1
53300 kg COD/yr

Tier 2 Calculation

nvironmen
D7 CLIMATE TRANSPARENCY gef ;rogr‘;mnfet orogramme | hennager
TABLE 6.9
EXAMPLES OF INDUSTRIAL WASTEWATER DATA
Industry Type Wastewater Generation W Range for W COoD COD Range
(m>/ton) (m>/ton) (kg/m*) (kg/m®)

Alcohol Refining 24 16 - 32 11 5 - 22
Beer & Malt 6.3 5.0 - 9.0 29 2 -7
Coffee NA NA - 9 3 - 15
Dairy Products 7 I-10 2.7 15 - 52
Fish Processing NA 8 — 18 2.5
Meat & Poultry 13 8 - 18 4.1 2 -7 ]

10 m3/ t product is just an example used here as country

EQUATION 6.6
ORGANICALLY DEGRADABLE MATERIAL IN INDUSTRIAL WASTEWATER

TOW. =P « W, e COD,

/ specific value could not find

Indicative Values of Wastewater Quality in Selected Industries in the Philippines®

Pi

CODi

TOWi

Meat & Poultry
1000 t/yr

10 m3/t product

2 kg COD/m3 +

Sugarcane milling 2,000-3,500 6,000 800 - 1,000 - 6.5-8.0
Canning of fish 30,000 45,000 10,700 6.5-7.5
products

Manufacture of 900 1,500 250 25 11-12
beverages

1000* 10* 2
20000 kg COD/yr

Meat-precessing——L,000=1,500 (" 2,000 220 . i

Source: Situation of Industrial Wastewater Regulation in the
Philippines, (DENR), 2020

climate centre
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and Discharge CONT...
‘ Uncollected wastewater ‘
: . |Freshwater, estuan i i s
—> Unirezted ) > {l;c;jsa'm ripmed“?:r Volume ﬂ:ﬁ;:f:}
D“L:“E;“;m freatment | Agricultural sails
™ Septic fanks {Emissions reported in Volume 4, Chapter 11)
. Constructed wetlands
Step 02: Select the [Tand Gopom ot wameome:

"|{Emissi orted in Vol 5, 3
pathway and systems (Enssonseperedin Yomes, Chanier)
according to country | Omsite indiscial weatment plant Sudge peamenalisie

o e SE10NS in ume 3, ter
activity data. =
Collected wastewater
_ln_c:'nﬂnlicm _ _Cmpﬂing _
Ve 5, e 5 Vs 5, Chogte 4)
—p{ Untreated —

Centralised treatment — . e e
Aerobic Volume 5, Chapier 3 Valume 4, Chapizr 1 1}|

Anaerobic

" Convention activated sludge ‘

Biological nutrient removal Sludge treatment at wastewater treatment plants
—— Wastewater Constructed wetlands (Emissions reported in Volume 35, Chapter 6)
o 5|udge

Updated figure in the 2019 refinement
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Step 03: For each industrial sector estimate the emission factor using
maximum methane producing capacity and the average industry-specific
methane correction factor (Country specific OR use IPCC default values)

copenhagen
climate centre

IPCC COD-default factor EQUAT][}N 6.5
for B, (0.25 kg CH4/kg CH, EMISSION FACTOR FOR INDUSTRIAL WASTEWATER

COD)
EF, = B, s MCF,

IPCC Defaults for MCF

here:

TABLE 6.8
DEFAULT MCF VALUES FOR INDUSTRIAL WASTEWATER

Type o treatment and discharge S wer' | xenee EF, = emission factor for each treatment/discharge pathway or system, kg CHy/kg COD,
pathway or system } } - -
Untreated [SEE Tﬂh IE 6.8.]
Seatverand lakedischarge | R R o comsdeednere, | 01 0-02 ,
— —== = each treatment/discharge pathway or system
i e o g e ol | 0| 07! = maximum CH, producing capacity, kg CHy/keg COD -
Aerobic treatment plant Not well managed. Overloaded 03 02 -04 0 4 p g p ! g g See th e p revious
Anaerobic digester for sludge CH, recovery not considered here 0.8 08 - 1.0 . . S li d e
Anacrobic rector —_— «——MCF, = methane correction factor (fraction) (See Table 6.8.)
(c.2.. UASB, Fixed Film Reactor) CH, recovery not considered here 0.8 08 - 1.0 ]
Anaerobic shallow lagoon Depth less than 2 metres, use expert judgment 0.2 0-03
Anaerobic deep lagoon Depth more than 2 metres 0.8 08 - 1.0

! Based on expert judgment by lead authors of this section
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Tier 1 Calculation
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Unit
0.25kg CH4/kg COD
Aerobic treatment plant,
Not well managed

Parameter Value

Bo Maximum CH4 producing capacity

j Each treatment/discharge pathway or system

overloaded

MCFj

Methane correction factor (fraction)

0.3

EQUATION 6.5 TABLE6.8
CH, EMISSION FACTOR FOR INDUSTRIAL WASTEWATER DEPAULT MOK VATUES FOR INDUSTRIAL WASTEWATER
i Type of treatment and discharge 1
F.F{ — Bﬂ . iJFFj pathway or system Comments MCF Range
Untreated
Sca, river and lake discharge Rivers with high organics loadings may turn 01 0 - 02
T i anacrobic, however this is not considered here. : .
IPCC Default values Treated
By = 0.25 kg CH4/kg COD
. _ . Aerobic treatment plant Mu.St be well manlaged. Slomc CH, can be 0 0-01
J = Aerobic treatment plant, Not well managed overloaded emitted from sertling hasins and other pockets
MCF] - 0.3 e Acrobic treatment plant Not well managed. Owverloaded 0.3 02 -04
Anaerobic digester for sludge CH, recovery not considered here [\ s = 1.0
. Anaerobic reactor . .
E F] — 0.25*0.3 (c.2., UASB, Fixed Film Reactor) CH, recovery not considered here 0.8 0.8 - 1.0
= 0.075 kg CH4 J}' kg COoD Anaerobic shallow lagoon Depth less than 2 metres, use expert judgment 0.2 0-03
Anaerobic deep lagoon Depth more than 2 metres 0.8 08 - 10
! Based on expert judgment by lead authors of this section




Tier 1 Calculation

N

) CBIT-GSP

Py £
-y fany
M M

UN & UN &

‘ environment environment copenhagen
\\'/ CLIMATE TRANSPARENCY gef programme programme climate centre
EQuUATION 6.5 TABLE 6.8
CH, EMISSION FACTOR FOR INDUSTRIAL WASTEWATER DerauLT MO VALUES FOR INDUSTRIAL WASTEWATER
Type of treatment and discharge 1
EF; — Bﬂ . "l’fer pathway or system Comments MCF Range
Untreated
Sca, river and lake discharge Rivers with high organics loadings may turn 01 0 - 02
T i anacrobic, however this is not considered here. : .
IPCC Default values —
B, = 0.25 kg CH4/kg COD
. : Acrobic treatment plant Must be well managed. Some CH, can be 0 0 - 01
i = Aerobic treatment plant, Not well managed overloaded P emitted from settling hasins and other pockets :
MCFJ = 0.3 )& Acrobic treatment plant Not well managed. Owverloaded 0.3 02 -04
Anaerobic digester for sludge CH, recovery not considered here [\ s = 1.0
Anaerabic reactor .
EFJ — 0.25*0.3 (e.g.. UASB, Fixed Film Reactor) CH, recovery not considered here 0.8 0.8 - 1.0
= 0.075 kg CHEI.!' kg COD Anaerobic shallow lagoon Depth less than 2 metres, use expert judgment 0.2 0-03
Anaerobic deep lagoon Depth more than 2 metres 0.8 08 - 10
! Based on expert judgment by lead authors of this section

ler 2 Calculation

EQUATION 6.5
CH, EMISSION FACTOR FOR INDUSTRIAL WASTEWATER

EF; = B, e MCF,

Bg = 0.4 kg CH4/kg COD <—

j = Aerobic treatment plant, Not well managed overloaded
MCFj = 0.25 <«

EFj = 0.4*0.25

- 0.1 kg CH4/kg COD

Just examples used here as country specific

values are not available
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Step 04: Estimate emissions, adjust for possible sludge removal and or CH4
recovery and sum the results

The general equation to estimate CH4 emissions from industrial wastewater is as follows:

Calculated previously EQUATION 6.4
TorAL CH, EMISSIONS FROM INDUSTRIAL WASTEWATER

CH , Emissions =Y [( TOW, - S, JEF, - R, ]

I

Only a few countries may have Where:

sludge removal data and CH, CH, Emissions = CH, emissions in inventory year, kg CHy/yr

recovery data TOW;, = total organically degradable material in wastewater from industry {
i Calculated
in inventory year, kg COD/yr i

previously
. i = industrial sector

The amount of CH, that is flared or . o

recovered for energy use should be S = organic component removed as sludge in inventory year, kg COD/yr

subtracted from total emissions EF, = emission factor for industry i, kg CHy/kg COD

through the use of a separate CH, for treatment/discharge pathway or system(s) used in inventory vear

recovery parameter. If more than one treatment practice is used in an industry this factor would need to be

a weighted average.

Ri = amount of CHy recovered in inventory year, kg CHa/yr
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Parameter Value Unit
[ Industrial sector Meat & Poultry
Total organically degradable material in wastewater from
TOWi industry i in inventory year 53300)kg COD/yr
Si Organic component removed as sludge in inventory year 100kg COD/yr
EFi Emission factor for industry i 0.075|kg CH4/kg COD
Ri Amount of CH4 recovered in inventory year 0| kg CH4/yr
EQuAaTION 6.4
ToTAL CH.; EMISSIONS FROM INDUSTRIAL WASTEWATER
CH , Emissions =¥ [( TOW, - S, ) EF, - R, ]
iTDWi Me%';g’m o o> From previous Tier 01
i 100 kg COD/yr / calculations
Efi < 0.075 kg CH4/kg C
Ri

CHas Emissions

0 kg CH4/yr.
Zi[(5330[}100)*0.[}?50]N

2:[3990] + [n] + ..... kg CH4/yr

copenhagen
climate centre

CHA4 recovery should be included only if there
are facility-specific data. The default for CH4

recovery is zero
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EQUATION 6.4
ToTAL CH4 EMISSIONS FROM INDUSTRIAL WASTEWATER

CH , Emissions =Y |( TOW, - S, )EF, - R,]

i = Meat & Poultry From previous Tier 01

TOWi - < 53300 kg COD/yr >+ :
Si = 100 kg COD/yr / calculations
Efi = < 0.075 kg CH4/kg C
Ri = 0 kg CH4/yr
. . F0.075 \ CH4 recovery should be included only if there
CH, Emissions ¥.[(53300-100)*0.075-0] + [n] + ..... are facility-specific data. The default for CH4

2:[3990] + [n] + ..... kg CH4/yr

recovery is zero

Tier 2 Calculation

EQUATION 6.4
TorAL CHy4 EMISSIONS FROM INDUSTRIAL WASTEWATER

CH, Emissions =Y [ TOW, - S, ) EF, - R, ] From previous Tier 02
! calculations

i = Meat & Poultry
TOWi = (20000 kg COD/yr

This is just an example, as country specific data are not

Si - 100 kg COD/yr available.

Efi - < 0.1 ke CH4/kg COD> If a country selects to report CH4 recovery, it is good

Ri = 12 kg CH4/yr < practice to distinguish between flaring and CH4 recovery for
energy generation, which should be reported in the Energy

CHz Emissions = %;[(20000-100)*0.1-12] + [n] + ..... Sector taking into account the avoidance of double counting

2:[1978] +[n] +..... kg CH4/yr emissions from flaring and energy used.



4.D.2 -Industrial Wastewater Treatment and Discharge

CONT...
Emission calculation N,O

From IPCC 2019

Refinement

Identify the industrial sectors that generate
wastewater with large quantities of N, by

Step 01: Estimate total nitrogen in wastewater evaluating total industrial product, N in the

entering treatment

wastewater, and wastewater produced

Industrial production data and wastewater
generation rates may be obtained from

EQUATION 6.13 (NEW)
TOTAL NITROGEN IN INDUSTRIAL WASTEWATER

INow =P oW o IN

national statistics, regulatory agencies,
wastewater treatment associations or Where:
industry associations.

TNmDi

There should be industry, /WL
process, and country specific TN,

values

= total nitrogen in wastewater entering treatment for industry i, ke TN/yr

= industrial sector <

= total industrial product for industrial sector i, t'yr
= wastewater generated for industrial sector i, m*/t o

= total nitrogen in untreated wastewater for industrial sector i, kg TN/m*



Tier 1 Calculation

IPCC Default values

Philippines - Total production
2,907,638

(tonnes)

in 2022

Source: World data 4

of meat

itlas

TABLE 6.12 (NEW)

EXAMPLES OF INDUSTRIAL WASTEWATER DATA

EQUATION 6.13 (NEW)
TOTAL NITROGEN IN INDUSTRIAL WASTEWATER

INop, =P ol ¢ TN

2,907,638 tiyr <
13 m3/tonne
0.19 kg/m3

Industry Type Wastewater Generation W | Range for W | Total Nitrogen (TN)| TN Range
(m%/tonne) (m%/tonne) (kg/m?) (kg/m?)
Alcohol refining 24 16 - 322 24 0.94 - 3.86°
Beer & malt 6.3 50-9.0? 0.055° 0.025 -0.08 i = Meet & Poultry
Fish processing 5? 2-8 0.60 0.21-0.98 Pi =
.I:;E]Eiiﬁilg 51 0,004 104° 025! 0.0004 - 0.524% :::-. i (
Meat & poultry 132 818 0.19 0.17-0.202
TNinpi =

2907638%13%0.19 kg TN/yr
7,181,866 kg TN/yr



https://knoema.com/atlas/Philippines/topics/Agriculture/Live-Stock-Production-Production-Quantity/Total-production-of-meat#:~:text=In%202022%2C%20total%20production%20of,by%20our%20digital%20data%20assistant.

IPCC Default values

‘'ler 1 Calculation

TABLE 6.12 (NEW) EQUATION 6.13 (NEW)
EXAMPLES OF INDUSTRIAL WASTEWATER DATA TOTAL NITROGEN IN INDUSTRIAL WASTEWATER
Industry Type Wastewater Generation W [ Range for W | Total Nitrogen (TN)| TN Range INow, = P ofi e TF\
(m*/tonne) (m*/tonne) (kg/m?) (kg/m¥) I I I I
Alcohol refining 24 16 - 322 24 0.94 -3 86
Beer & malt 6.3 50-9.0 0.055° 0.025-0.08* i Meet & Poultry
Fish processing 52 2-8 0.602 0.21-0.98> Pi 2,907,638 tfyr
f:;;ﬁggif;‘g 5! 00041044 0.25! 0.0004 - 0.524* ::i ) 0 12 mk;:::nne
Meat & poultry 13 8- 18 0.19? 0.17-0.202 i
TMinpi = 2907638%13*0.19 kg TN/yr

Tier 2 Calculation

7,181,866 kg TN/yr

TOTAL NITROGEN IN INDUSTRIAL WASTEWATER

Philippines - Tofal production of meat

2,907,638

(tonnes)

EQUATION 6.13 (NEW)

TNwo, =P oW ¢ TN

_—

in 2022

Source: World data atlas

2,007,638 t/yr

Industry Wastewater volume
from industrial use
(‘process
wastewater’)
(m3/day)
Poultry processing 1,750
plant
Meat and meat 75-380
products
— *
=((1750+380)*365)/2,907,638) _ Meet & Poultry
=0.27 -
o o o Wi =
Source: Situation of Industrial
Wastewater Regulation in the N -
Philippines, (DENR), 2020
TNpno: = 2907638%0.27*0.7

»C 0.27 m3/tonne
0.7 kg/m3 4  This is just an assumption
as country specific values
kg TN/yr
544215 kg TN/yr

are not available


https://knoema.com/atlas/Philippines/topics/Agriculture/Live-Stock-Production-Production-Quantity/Total-production-of-meat#:~:text=In%202022%2C%20total%20production%20of,by%20our%20digital%20data%20assistant.
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and Discharge CONT...

Step 02: Select the
pathway and systems
according to country
activity data.

Y/

S0

(

N

l Uncollected wastewater

—
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Untreated

UN

environment

gef programme
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UN &
environment
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Latrines

Decentralised treatment

Septic tanks
Constructed wetlands

Freshwater, estuarine or marine environments

(Emissions reported in Volume 5, Chapter 6)

Agricultural soils

A 4

Onsite industrial treatment plant

Collected wastewater

- Wastewater

ey S|udge

-

Untreated

e o

Aerobic
Anaerobic

Convention activated sludge
Biological nutrient removal
Constructed

Centralised treatment

T

Updated figure in the 2019 refinement

> (Emissions reported in Volume 4, Chapter 11)

Land disposal of wastewater
(Emissions reported in Volume S, Chapter 3)

Sludge treatment offsite
(Emissions reported in Volume 5, Chapter 2)

Incineration

(E missions reported in
Volume 3, Chapier 5)

Composting

jmmwm

Volume 5, Chapter 4)

Landfilling
(Emisssons reported in
Volume 5, Chapter 3)

Land application
(Emissions repocted in
Volume 4, Chapler 11)

Sludge treatment at wastewater treatment plants

(Emissions reported in Volume 5, Chapter 6)

copenhagen
climate centre
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Step 03: Choice of
method for each
industrial wastewater
treatment/ discharge
pathway or system

Refer Table 6.8A of the
2019 IPCC Refinement
for default values

AP

Start

o J

—

Y/
i) cerr-Gsp
\ ‘/ CLIMATE TRANSPARENCY
Tdentify major industrial o
sectors with large potentials

For M conissions

{scc Table 6. 12).

T
,f”-x Forthese \-\
industnal sectors,
" isa conmiry -spocific method

from mdividual Facilitics (_,z’
OF COIMPAnics J_,*"
available? f_,,»

T
’

NJ\
Estimuate outflow |

using industrial

wasicwsler a key -M:_“?:-—Yc:

3

—Are activity dati——_
available o categonise
discharge by type of

Y€5+kfzq1m|fl: method -~

Py
[+ %)
UN &

environment
programme

Can
(7 %]
UN@

environment
programme

copenhagen
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N
P B

<15 & country -

S, - ™ m-aﬂame';,f’
-~ waterbody
&m. dy’ \"\\ -
Tier 3 for treatment: T
Yes—m  Estimaic emissions No Yes
usmg botiom-up data, | Iy '
Mo
l v
Tier 1 for discharge: Tier 3 for discharge:
Estimate cmissions from Estimaic cmissions from
discharge to reservoins, discharge to reservoims, lakes,
lakes, and csmarics using and cstuarics usmg conntry-
|d=ﬁm=mi:simfa:m and| specific cmissions data and
mecthodology. 2

- Bt
-~ g

..---"'"-- Are country-specific .x--\"'"\-\.__\_\_
cmission factors for sclecied _———No—m
" industrial sectors mvailable?

- o

N

Estimate cmission fctors
usmg a review of industry
wislewalor [resmenl
practices.

> Tier 1 for treatment:

production data |

#| Estimatc cmissions using
default data,
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and Discharge CONT...

A

Step 04: Estimate the emissions from wastewater treatment and
sum the results for each pathway/system

EQUATION 6.11 (NEW)
Calculated through N2() EMISSIONS FROM INDUSTRIAL WASTEWATER TREATMENT PLANTS
previous equation 1 44

N,O Plants,, = [Z{?;_; AL

Refer Table 6.5 of the
2019 IPCC Refinement for Where:
default values

N:0 Plantspp = N20 emissions from industrial wastewater treatment plants in inventory year, kg N2O/yr

TN = total nitrogen in wastewater from industry / in inventory year, kg N/yr. See new

Industry Type .
y iyp Equation 6.13.

Alcohol refining Tij - degree of utihsation of treatment/discharge pathway or system ;, for each industry 7 in
IBecr & malt Inventory year

Il-'ish processing 1 = ind].lEt[}'

Iron and steel . .

manufacturing Use country specific ] = each treatment/discharge pathway or system
IM':‘“ & poultry EFS @i RERe zisls GUsi ~ EF = emission factor for treatment/discharge pathway or system j, kg N2O-N/kg N. See Table
INitrogen fertiliser of the 2019 IPCC 6.8a (New).

. . Refinement for default
Plastics & resins

, values
IStarch production

The factor 44/28 is for the conversion of kg N20O-N into kg N20.




Tier 1 Calculation

EQUATION 6.11 (NEW)
N20) EMISSIONS FROM INDUSTRIAL WASTEWATER TREATMENT PLANTS

N0 Plants,,, = [Z (I, ® EF ¢ TN, ;.ﬂ

44
> —
28

£

7

7,181,866 kg N/yr
T = 0.07

Meet & Poultry
Centralised, aerobic treatment plant

N;I_O Plantsmg

44
[Z(o.o? X 0016 X 7,181,866) + (1) ..] X = kg N20/yr
i

44

= T,(8.04369) + (n)+...] X =2 kg N20/yr

Considering only the sample emission
= 12,640.08 kg N20/yr

From previous Tier 02

0.016 kg N20-N/kgN

\

From previous Tier 01 calculations

From Table 6.5 (India, Urban High income, other)

From Table 6.8A (Centralized, aerobic treatment
plant default EF)

Tier 2 Calculation

EQUATION 6.11 (NEW)
N20) EMISSIONS FROM INDUSTRIAL WASTEWATER TREATMENT PLANTS

N,O Plants,,,, = {Z[?;_ (@ EF o TN,

calculations

From Table 6.8A (Centralized, aerobic treatment

plant — selected a value from EF range as
country specific value is not available)

TNnoi = — 544215 kg N/yr

Tij = 0.07 —

i = Meet & Poultry

i = Centralised, aerobic treatment plant

EF, = __» 0.07 kgN20-N/kgN

44
7 NG Plantons - [Z(o.o? X007 X 54428) + () ...] X 5= kg N20/yr
i
- T(2,666.65) +(n) +....] X 5o kg N20/yr

Considering only the sample emission
= 4190.45 kg N20/yr
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Step 05: Estimate the total nitrogen in the industrial wastewater effluent
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Derived from step
01 equation

If country specific value is

EQUATION 6.14 (NEW)

TOTAL NITROGEN IN INDUSTRIAL WASTEWATER EFFLUENT

T — r I
‘h" EFFLUENT IND ™ Z [Th‘ INLY, . T,r * (l - f\. REM . f )1
i

not available, regional value
can be taken from Table 6.5
of IPCC 2019 refinement

Where:

N EFFLUENT, IND

TNINDL

TABLE 6.10C (NEW) T
WASTEWATER TREATMENT NITROGEN REMOVAL FRACTIONS (NrEM) 1
ACCORDING TO TREATMENT TYPE
Treatment Type Default Range
No treatment 013 013 _l
Primary (mechanical) 0.10"3 0.05-0.20"3
Secondary (biological) 0.40'3 0.35-0.55"°  —__
Terti i i 14 14 NREM"]
T'ertiary (advanced biological) 0.80 0.45-0.85
Septic tank 0.15"3 0.10-0.25"3
Septic tank + land dispersal field 0.68° 0.62-0.73%
Latrine 0.12° 0.07-021°

= total annual amount of nitrogen in the industrial wastewater effluent, kg N/yr

= total nitrogen in wastewater entering treatment for industry #, kg TN/vr

= degree of utilisation of treatment system j in inventory year {Z I, ). See Table 6.5.

= each wastewater treatment type used in inventory year

i

= fraction of total wastewater nitrogen removed during wastewater treatment per treatment

type j. See new Table 6.10c.



Tier 1 Calculation

EQUATION 6.14 (NEW)
TOTAL NITROGEN IN INDUSTRIAL WASTEWATER EFFLUENT

1""3.”-:.-:}_\':1 IND = Z [T'\";.-'n: . T . (l - '\'RE_W.! ]]

7

TNinpi
T
i

MNegw j

MEFFLUENT, IND

i

7,181,866 kg TN/yr

<

From previous Tier 01 calculations

From Table 6.5 (India, Urban High income, other)

TABLE 6.10C (NEW)
WASTEWATER TREATMENT NITROGEN REMOVAL FRACTIONS (NrEM)
ACCORDING TO TREATMENT TYPE

0.07 <
Secondary (biological)

0.4
H P 1ol
Z[(?,lm,sea X 0.07 % (1 — 0.4)] + (1) ....]
i

kg N/yr

z [(301,638.37)] + (1) ....] ke N/yr

i
Considering only the sample emission

301,638.37 kg N/yr

From previous Tier 02

calculations

From Table 6.5 (India, Urban High income, other)

Tire 2 Calculation

Treatment Type Default Range
No treatment 013 013
01013 005 02013
0.40'3 0.35-0.55"3
Tertiary (advanced biological) 0.80= 0.45 —0.85

EQUATION 6.14 (NEW)
TOTAL NITROGEN IN INDUSTRIAL WASTEWATER EFFLUENT

Neerrvenr o = Z [I"'?r_\-'n: . T . ( I- ""'!m_w.J }]

J

From Table 6.10C (Secondary (biological) -

selected a value from range as country specific

TNo: = > 544215 kg TN/yr
T, = —>  0.07

i Secondary (biological)

Neew,; = > 0.55 <

NEFFLUENT, IND

Z[{544,215 X 0.07 % (1 — 0.55)] + (1) ....]
j kg N/fyr

value is not available)

N Z[(17,142.7?)] + () ] kg N/yr
i

Considering only the sample emission
= 17,142.77 kg N/fyr
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and Discharge CONT...

A

Step 06: Estimate emissions from effluent, accounting for losses of nitrogen that
occur within the wastewater treatment process, including sludge removal, and sum
the results for each pathway/system.

EQUATION 6.12 (NEW)
N20 EMISSIONS FROM INDUSTRIAL WASTEWATER EFFLUENT
Can be derived from N.OF t =N o FF N “
. N, OEffluentyy, = Ny v o EFFLUENT o
equation under step 05 28

Where:

N,OEffluentiyp = N0 emissions from industrial wastewater effluent in inventory vear, kg N,O/yr

NErrLuent, inp - = nitrogen in the industrial wastewater effluent discharged to aquatic environments, kg
Use country specific N/yr. See new Equation 6.14.
EFs or Refer Table 6.8A
of the 2019 IPCC < EFerrLuent = emission factor for N;O emissions from wastewater discharged to aquatic systems, kg
Refinement for default NED-N;’kg N

values

The factor 44/28 is for the conversion of kg N,O-N into kg N;O.



Tire 1 Calculation

EQUATION 6.12 (NEW)
N20 EMISSIONS FROM INDUSTRIAL WASTEWATER EFFLUENT

H

-"':fﬂiﬂ?m’ﬁfm = Ngsevr.op ® EFgerume © —

28

NEFFLUENT, IND =

EFerrLUENT =

NED EfﬂUEﬂhND =

301,638.37 kg N/yr

» 0.016 kgN20-N/kgN

301.638.37*0.016*(44/28) kg N20/yr
7,584.05 kg N20/yr

From previous calculations

Tire 2 Calculation

Wastewater treatment system, EFpianss

EQUATION 6.12 (NEW)
N20 EMISSIONS FROM INDUSTRIAL WASTEWATER EFFLUENT

. . . H
N O ffluent,, = Nygzyipr o ® EFepryi # 2%

;;Tausm SeS0 D0 fresdment N20 is variable and can be significant (@
Anaerobic reactor N20 is not significant 0 0-0.001
Anaerobic lagoons N20 is not significant 0 0-0.001
Constructed wetlands See 2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas

Inventories: Wetlanqs (IPCC 2014)

NErFLUENT, IND

EFerrLUENT

Nzn EfﬂUEﬂTWD

17,142.77 kgN/yr <
= > 0.02 kg N20-N/kg N

17,142.77*0.02*(44/28) kg N20/yr
= 538.77 kg N20/yr
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There are 6 worksheets within the Industrial wastewater treatment and discharge

1. CH4 Emissions
2. CH4 Emissions from Constructed Wetlands
3. Direct N20 Emissions from constructed wetlands
4. N in wastewater
5. Direct N20 Emissions from treatment plants
6. N20 emissions from effluent wastewater
—
| |
CH4 Emissions CH4 Emissions from Constructed Wetlands ~ Direct N20 Emissions from Constructed Wetlands N in Wastewater  Direct N20 Emissions from Treatment Plants  N20 Emissions from Eﬁluent'-.‘astewaterl
o
Sector: Waste 2023
Category: Wastewater Treatment and Discharge
Subcategory:  4.D.2 - Industrial Wastewater Treatment and Discharge
Sheet: CH4 Emissions from Industrial Wastewater
Data
g o]
Total
[ 0] [ 0] 0] 0] 0]

@
Wy

environment
programme

copenhagen
climate centre



Worksheet 1: CH, Emissions

Select the industry sector by the drop-down
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According to IPCC,

consider as “zero”

—
Indusrry:Type Waslewate_rf_‘,;tnerationw Range;;orw [ o0 [ COI.I.Jf(a;ge , SeleCt as” Default OI"

Alcohol Refining I. - - U defined calculated User-defined

Beer & Mal 63| 50-90 29(2-7 ser-aerine =

o e arameter from the parameters

Dairy Pr - 5~

. = A P dropdown

Meat & Poultry 13(8-18 41(2-7

Organic Chemicals 67| 0- 400 3/08-5 .

Petroleum Refineries 06/03-12 104-15 Default or User- User-defined
defined parameters parameter

2006 IPCC Categories

/]

!

due to unavailability
of data

v R w CH4 Emissions

B4 - Waste Worksheet
(- 4.D - Wastewater Treatment and Discharge Sector: v
4D.1- Domestic \Wastewater Treatmentand D || Category: Was
Subcategory: 4D.2

Subdivision’s Column
allows to report at
regional/ city level as
well as to further
disaggregate estimates

Subdivision

(Region, city, etc.) Industry sector

Meat & Poultry

om Constructed Wetland

d Discharge

| Chemical
! Wastewater Oxygen
generated Demand
(m3#t) (kg
COD/m3)

each industr/ s

CODi Wi
ors

.1| Calculated

Direct N20 Emisgfons from Coffistructed Wetlands

(kg COJ )yr)

N in Wastewater

Equation 6.4, 66
[ Sludge

Total organic de gradable | removed i1
material in wasf :water for each

Weighted Emission Fr ctor

ector industry (kg CH4/kg COD)

sector

(kg COD/ r)
| TOWi=Pi * |

*CODi Si

F
pecified !

Direct N20 Emissions from Tr§atment Plants

Methane recovered
(kg CH4)

Flaring

N20 Emissiogs from Effluent wastewater

2000

CH4 CH4
‘ Emissions | Emissions
‘ (kg CH4) (Gg CH4)

| e el Il
Energy use g i Ei/ |
: | Si) * WEFi -
Ri 1000000
} Fi-Ri




2. CH4 Emissions from Constructed Wetlands
Select from
the

Enter the
subdivision.

Subdi vision

dropdown

menu

Type of
Constr icted
Wetla 1ds

Value will be
automatically
selected
according to
industry sector

Ina ustry sector

S\ CBIT-GSP

N ‘/ CLIMATE TRANSPARENCY
g

LTy,

oy .
(99 9,
L i 2L

\ L2
environment

environment
programme programme

copenhagen
climate centre

gef

Enter manually
or accept the
default value

Enter
manually

Equation for this
calculationis notin the
IPCC 2006 guideline

Equation 6.1, 6.2, 6. 4 WS

Daily flow
rate of

Chen jical
Oxy jen
Dem ind industri al

(k3 wastew: ter

COD m3)

Total Organic Degradable
Material from industry i
treated in CWj
(kg COD/yr)

TOWi,j=

| CODi *Wi.j
* 365

‘ or specified

[TMaximum [ |
methane Mett ane
producirg | Correction
capacit/ Fac tor
(kg CH4 kg | (Fraction)

COD)

Fa

Emission Factor
(kg CH4/kg COD)

EFj=Bo *
MCFj
or specified

CH4 ‘ CH4
Emissions | Emissions
(kg CH4) (Gg CH4)

Ej =TOWij | Ej/
* EFj 1000000

[

1149750]




3. Direct N20O Emissions from constructed wetlands

N

y)

N\ CBIT-GSP

N A/ CLIMATE TRANSPARENCY

Value will be
Select from automatically
the Enter
selected manually
Enter the dropdown according to
subdivision. menu industry sector
Data

Subdivis on

O
iconcentr itio
nin
industrial
wastewa ler
i treated by

construc ed |
wetland ; J
_!_fka N/m 3

Type of
Constructed
Wetlands

Ind\ stry sector

TNij

Fish Processing

Yearly flow rate of industrial ws stewater /reated by

Equation 6.5 WS, 6.7 WS

Nitrogen
removed
with sludge
(kg N)

constructed wetl 4ands j
(m3dyr)

Total
industry
product/

(tyr)

Pij

Wastewate ' |

generater|
(m3#4)
WWij

Wij =Pij *
\An/\‘v”
or specified

Total

nitrogen in
effluent
(kg Niyr)

Nij = TNij *
Wij-S

! (kg N20-

gef

Emission
Factor

N/kg N)

EF)

LS

@
N\ L2

environment
programme

)
4! !li’

environment
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Equation for this
calculationis notin the
IPCC 2006 guideline

N20
Emissions
(kg N20)

N20
Emissions
(Gg N20)

E = Nij * EFj

* 4428

6.12857]  0.00001]




Select the industry
sector from the
dropdown menu

4. N in wastewater

Enter the
subdivision.

N

S\ CBIT-GSP

User can enter | { é, CLIMATE TRANSPARENCY

these values
manually

gef

Vi

Click here
to expand

Subdivisior Industry sectol

= Unspecified Calculated

Equation 6.11 (NEW), 6.13 (NE\V)

Total N in waste\vater from industry
(kg Nyr)
TNina,i)

| Total N concentration in
wastewater
(kg/m3)
THNi

Total industry product Wastewater generated
(thyr) (m3#h)
Pi Wi
2907638

13 0.19

<)

TNind(i) = Pi * Wi * TNi
or specified

(5

UN &
environment
programme

/4

environment
programme

copenhagen
climate centre

718186586 7 |d [ % | X

Type of treatment and discharge pathway or system

Degree of utilization Estimate N20 Emissions

(Fraction) from Plants
Tij
Centralised, aerobic treatment plant 0.07 [ ] & g
| Fd

[Tota

Select from the dropdown

Equation 6.11 (NEW), 6.13 (NEW)

Uncerainties

Time Series data entry...
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5. Direct N20 Emissions from treatment plants \él CUMATETRANSPARENCY  g@f  programme programme | climate centre

User can enter these
parameters manually

Click here
to expand

Equation .11 (NEW 6.13 (NEW)

Total N in wastewater from industry N20 Emissions N20Q Emissions
(kg Niyr) (kg N20) (Gg N20)

i 7| TNind(i) ' Ei = YEij | Ei /106

Subdivision Industry sector
AV|

De o d d 0 Deg 0 0 D 0 O 0 O 0
o U
Centralised, aerobic treatment plant 0.07 0.016 12640.08391 0.01264
Total
| 12640.08391] 0.01264]
Total
7181865.86 | 12640.08391 | 0.01264

Select from the dropdown




N

y)

6. N20 emissions from effluent wastewater

User can enter these

parameters manually

Click here
to expand

Equstion 6.12(NEW), 6.13 \MEW), 6.14 (NEW)

Total N in wastewater from inJustry

Subdivision (ka NAyr)
L R L

Industry sector
AY|

i 7| TNind(i)

S\ CBIT-GSP

N ‘/ CLIMATE TRANSPARENCY

gef

N20 Emissions
(kg N2O)

Ei = ¥Eij

LTy,

o .
e e,
\\‘ ‘b = -t

\ L2
environment environment copenhagen
programme programme climate centre

N20 Emissions
(Gg N2Q)

Ei /106

Centralised, aerobic tre.. 0.07 04 : m.'ﬁm 0.016 7584.05035 0.00758
Total X X
AN \ 7584.05035 0.00758|
Total \ \
\ 7181865.86 | \ 7584.05035 0.00758
A \
Select from the dropdown | Default value




Eng. H.M. Buddika Hemashantha

MRV Transparency Advisor to CBIT GSP
+44 7359 23 7074, +94 770 320 110

buddika@climatesi.com
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Let’s do an exercise with the IPCC
GHGI tool!
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Activity 01
Step 01: Open the worksheets for 4.D.1 - Domestic Wastewater Treatment and Discharge

Step 02: In the first worksheet, CH4 Emissions, enter the following data accordingly

Input parameter

Subdivision Philippine

WEF 0.5

Population 20000000

BOD 40 Use the default value
I 0.85

S 0

Flaring F 0

Energy use 0

*the activity data used in this activity are not real. Just examples only for this activity.
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Activity 02
Step 01: Open the worksheets for 4.D.1 - Domestic Wastewater Treatment and Discharge

Step 02: In the second worksheet, CH4 Emissions from constructed wetlands, enter the following data

accordingly

Subdivision Facility 01
Type of constructed wetlands Horizontal
subsurface flow
Population served by cwj (capita) 2000
Degradable Organic Component (g/cap/day) 40 (g/cap/day) Used the default value
Correction factor for industrial BOD discharged in sewers 1.25
Maximum methane producing capacity 10 (kg/BOD/Yr)
Methane correction factor 0.2
Emission Factor 2

*the activity data used in this activity are not real. Just examples only for this activity.
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Activity 03
Step 01: Open the worksheets for 4.D.1 - Domestic Wastewater Treatment and Discharge

Step 02: In the third worksheet, direct N20 emissions from treatment plants, enter the following data

accordingly

Subdivision Facility 01
Population 20000
Degree of utilization of modern, centralized 10

wastewater treatment plants (%)

Fraction of industrial and commercial co- 1.25
discharged protein

Emission Factor (EF plant) 0.0032 (kg
N20/person/Yr

)

*the activity data used in this activity are not real. Just examples only for this activity.
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Activity 04
Step 01: Open the worksheets for 4.D.1 - Domestic Wastewater Treatment and Discharge

Step 02: In the fourth worksheet, indirect N20O emissions, enter the following data accordingly

Subdivision Facility 01

Population 10000000

Per capita protein consumption 20

Fraction of nitrogen in protein 0.16 Default value
Fraction of non-consumption protein 1.1 Default value
Fraction of industrial and commercial co-discharged protein 1.25 Default value
Nitrogen from wastewater plants 5.09091

Emission factor 0.005

*the activity data used in this activity are not real. Just examples only for this activity.
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Activity 05
Step 01: Open the worksheets for 4.D.1 - Domestic Wastewater Treatment and Discharge

Step 02: In the fifth worksheet, direct N20O emissions from constructed wetlands, enter the following data

Subdivision Facility 01
Type of constructed wetland Horizontal Surface

flow
Population 4000
Per capita protein consumption 5
Fraction of nitrogen in protein 0.16 Default value
Fraction of non-consumption protein 1.4 Default value
Fraction of industrial and commercial co-discharged protein 1.25 Default value
Nitrogen removed with sludge 1
Emission factor 0.0079

*the activity data used in this activity are not real. Just examples only for this activity.
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RESULTS

Activity 01
CH4 Emissions

Data
Equation 6.1,6.3
Degradable Sludge
Subdivision Weighted Emission Factor |Population organic Correction factor for industrial S i Qegradable removed Methane recovered i g
Rucion & c.) 'ka CH4/ka BOD Capita) Sk 000 discharced th sewers material in wastewater ka CH4 Emissions | Emissions
(Region, city, etc.) (kg /kg ) (Capita) col po’ e ischarged in sewers (kg BODAyr) (kg ) (kg CH4) | (Gg CH4)
(g/cap/day)
| TOW=pP*
Ogglo' | Fl Energy |E=WEF*
i _ use |(TOW-S)
R -F-R
or
specified
B Philippine-Urban | Specified . Specified : 4 9
b g g ~d
Total
[ 248200000] [ o 0[ 124100000]  124.1]




Activity 02

CH4 Emissions from constructed wetlands

Data

Type of
Constructed
Wetlands

Subdivision

Horizontal Subsu..

Population
served by
C.'Iﬂlll-
(Capita)

Degradable
organic
component
(g/cap/day)

Correction
factor for
industrial BOD
discharged in

SEWers

\

\

A

Equation 6.1, 6.2, 6.3 WS

Total Organic Degradable
Material treated in CWj
(kg BOD/yr)

Calculated

‘TOWj=Rj*

BoD ™
0.001*|*
365

or specified

Maximum
methane
producing

Methane
Correction
Factor
(Fraction)

MCFj

) CBIT-GSP

‘/ CLIMATE TRANSPARENCY

gef

Emission Factor
(kg CH4 / kg BOD)

EFj =Bo *
MCFj

or specified

E=TOW;*

o
Y
UN &

environment
programme

CH4
Emissions
(kg CH4)

EFj

)
(7 %
UN &

environment
programme

Emissions
(Gg CH4)

E / 1000000

copenhagen
climate centre
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Activity 03

Direct N20 emissions from treatment plants

Data

Equation 6.9

["Degree of utilization of |

modern. centralized Fraction of industrial

and commercial co- Emission Factor N2O Emissions -
lants discharged protein (EFplant) = r-41|11--r' = fl.': T'-l"“:"'f'l =

(people) |'$c| = (Find-com) (kg N2O/person/Year) kg MOy 1&g NQiyT)
ylant) : ' . '

Subdivision Population

(Region, city, etc.)

P wastewater treatment

e (-)
[%o)

B ' o ' E=A*B*C*D ' F=E/10%
facility 01

|
[~
~3

| 8| 0.00001 |




Activity 04

Indirect N20O emissions

Data

Equation 6.7, 6.8

NI Fraction of Fraction of non N—
Populatio protein . . : industrial and
. nitrogen in consumption .
Subdivision n consumption ; A commercial co-
, . : . o : protein protein .
(Region, city, etc.) (P) (Protein) discharged

gl s ep——r (Fnpr) (Fnon-con) e
(people) | (kg/person/y (kg N/kg Protein) protein

edr) = = e (Find-com)

B - =

.

Nitrogen
removed with
sludge
(Nsludge)

J

’.‘ CBIT-GSP UN&

environment
CLIMATE TRANSPARENCY gef programme

\'

Total nitrogen Nitrogen
from

in effluent T S— Emission Factor S Emissions
(Neffluent) ) ) " -

cad N20O-Nfk y _ - -
(ka NAyn) plants (kg N2O-Nkg N) | v 0 N20Kyr) | (Gg N20HT)
. I'I_ -'I-' ! I.L:'; i )

G=
(A*B*C*D*E)-
o

J=(G-H)*I

\=1‘|.l A
* 44128 K=J710%

/-
(3
UN\'""

environment
programme

[ 44000000] [ 345714285.]  0.34571]

copenhagen
climate centre
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Activity 05

Direct N20O emissions from constructed wetlands

Data

Equation 6.5 WS, 6.6 WS

Per capita | : : [ Fraction of :
Populatio protein Fraction of Fraction of non- industrial and Nitrogen Total nitrogen | Emission

o : | . nitrogen in consumption . removed . = . N20 N20

R Spbdlh:_l_stllloztr X T"peﬁr;i'lonzt:ucted ;. c-c%su?;ptllon protein protein cojmenlimal_go_ with sludge l;}p%ﬂuer?’ e NS Emissions Emissions

(Region, cily, ec.) YEHANES (F) . ,ro €in) " (Fnpr) (Fnon-con) —— - (Nsludge) (e U,en ! = (kg N20Nyr) | (Gg N20/yr)
(people) |(kg/personsy (kg N/kg Protein) ) protein (kq —— (kg Niyr) kg M) - . -

€ar) - u . - (Find-com)

G=
E (A*B*C*D*E)-
F)
Horizontal Subsurf..

| 55999/ [ 69518759 0.0007]
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Exercise

Let’s do an exercise with the
inventory tool!
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Exercise

Step 01: Open the Worksheet 1: CH4 Emissions.

Step 02: Enter following data accordingly

Subdivision Sub A

Industry sector Meat & Poultry

Total industry product (t/yr) 5000

Wastewater generated (m3/t) 13 Default

COD (kg COD/m3) 4.1 Default

Sludge removed.. (kg COD/yr) 12

Weighted EF 0.25 Default

Methane recovered (Flaring) 0 According to IPCC, consider as
Methane recovered (Energy use) 0 ;Zaet':” due to unavailability of

*the activity data used in this activity are not real. Just examples only for this activity.

Step 03: Save entered data
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Exercise CONT...

Step 04: Open the Worksheet 2: CH4 Emissions from constructed wetlands

Step 05: Enter following data accordingly

fany
ey

environment
programme

fany
([}

environment
programme

Subdivision Con. Wetland 1

Type of constructed wetland Surface flow

Industry sector Dairy Products

COD (kg COD/ m3) 2.7 Default
Daily flow rate of industrial WW (m3/day) 500

Total organic degradable.. Select “calculated”

Maximum methane producing capacity 0.25 Default
Methane correction factor 0.4 Default
Emission factor Select “calculated”

*the activity data used in this activity are not real. Just examples only for this activity.

Step 06: Save entered data
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Exercise CONT...

Step 07: Open the Worksheet 3: Direct N,O Emissions from constructed wetlands

Step 08: Enter following data accordingly

fany
([}

environment
programme

Subdivision Con. Wetland 1

Type of constructed wetland Surface flow

Industry sector Beer & Meet

COD (kg COD/ m3) 0.055 Default
Yearly flow rate of industrial WW.... (m3/day) Select “calculated”

Total industry product 1000

Wastewater generated (m3/t) 6.3 Default
N removed with sludge 0 Default
Emission factor 0.0013 Default

*the activity data used in this activity are not real. Just examples only for this activity.

Step 09: Save entered data
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Exercise CONT...

Step 10: Open the Worksheet 4: N in wastewater
Step 11: Enter following data accordingly

Subdivision Sub A

Industry sector Beer & Meet

Total N in wastewater from industry (kg N/yr) Select “calculated”

Total industry product 1500

Wastewater generated (m3/t) 6.3 Default
Total N concentration in wastewater (kg/m3) 0.055 Default

Type of treatment or discharge pathway or system Centralised aerobic
treatment plant

Degree of utilisation 0.07

*the activity data used in this activity are not real. Just examples only for this activity.
Step 12: Save entered data
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Results of Worksheet 1: CH4 Emissions

CH4 Emissions  CH4 Emissions from Constructed Wetlands  Direct N20 Emissions from Constructed\Wetlands N in Wastewater  Direct N20 Emissions from TreatmentPlants  N20 Emissions from Effluent wastewater
Worksheet

Sector: Waste 201 0
Category: Wastewater Treatment and Discharge

Subcategory:  4.D.2 - Industrial Wastewater Treatment and Discharge

Sheet:

CH4 Emissions from Industrial Wastewater

Equation 6.4, 6.6
. Sludge
Total Chemical

-l Total organic degradable | removed in
. bpbdwl_smn -. industry sector industry generated Dem;nd materral_m wastewater _ each _ ng_r?ted EI’HI-SSIOF?I F_ac.tor Methgr?e r_gc.o_'uered S S —
(Region, city, etc.) product . . " for each industry sector industry (kg CH4/kg COD) (kg CH4) T T
: (m3af) (kg et (kg CH4) | (Gg CH4)
(thyr) ~O0) (kg CODWyr) tor
: COD/m3) = —
. (kg CODyr
— | = B
CODi Tgu:'llc'ogt = Flaring |Energy use Etl‘,‘f ',TP;';' Eif
A0D0 Wi _: i Si Fi Ri - 2i) v | 1000000
or specified -Fi-Ri
Sub A Meat & Poultry 5000 13 41| Calculated 12| Specified 025 0 0 0.06662 | |id | | X
o o
Total
| 266500] | ]| 0] 66622  0.06662|
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Results of Worksheet 2: CH4 Emissions from constructed wetlands

CH4 Emissions CH4 Emissions from Constructed Wetlands  Direct N20 Emissions from Constructed Wetlands N in Wastewater  Direct N20 Emissions from TreatmentPlants  N20 Emissions from Effiuent wastewater

Sector: Waste 2010
Category: Wastewater Treatment and Discharge

Subcategory: 4.D.2 - Industrial Wastewater Treatment and Discharge

Sheet - CH4 Emissions from Industrial Wastewater in Constructed Wetlands

Equation 6.1,6.2, 6.4 WS
Chemical Daily flow
Type of Oxygen rate of
Subdivision Constructed | Industry sector Demand industrial
Wetlands (kg wastewater

‘Maximum
Total Organic Degradable methane Methane |
Material from industry i producing | Correction Emission Factor
treated in CWj capacity Factor (kg CH4/kg COD)
(kg COD/yr) l (kg CH4/kq | (Fraction)
| COD)

TOWi | = | [
CODi*Wi,*
365
or specified |

Con. Wetland1 | ' ; Calculated 50 i 4| Calculated

CH4 CH4
Emissions Emissions
(kg CH4) (Gg CH4)

COD/m3) (m3/day) |

EFj=Bo*
Bo MCFj
or specified

p Wii®

| 492750| [ 49275]  0.04928]




Results of Worksheet 3: Direct N20 Emissions from constructed wetlands
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CH4 Emissions CH4 Emissions from Constructed Wetlands ~ Direct N20 Emissions from Constructed Wetlands N in \Wastewater  Direct N20 Emissions from Treatment Plants = N20 Emissions from Effluent wastewater
Worksheet

Sector: Waste 2010
Category: Wastewater Treatment and Discharge

Subcategory: 4.0 .2 - Industial Wastewater Treatment and Discharge

Sheet - Direct N20 Emissions from Industrial Wastewater Treated in Constructed Wetlands

Subdivision

Con. Wetland 1

Type of
Constructed
Wetlands

Surface Flow

Industry sector

Beer & Malt

Total N
concentration in
industrial
wastewater i
treated by
constructed
wetlands j
(kg N/m3)
—l—

AY TNij

Equation 6.5 WS, 6.7 WS

Yearly flow rate of industrial wastewater treated by

Calculated

product i

(thyr)
Pij

constructed wetlands j
(m3fyr)

generated

(m3it)

Ww 1)

Total industry | Wastewater

Wij =Pij *
WWij
or specified

Total

nitrogen in

effluent

(kg Niyr)

Wij-5

Emission
Factor
(kg N20-
Nikg N)

EFj

N20O
Emissions
(kg N20)

E = Nij * EFj
* 44728

N20O
Emissions
(Gg N20)

[

Mij = TNij =

Total




Results of Worksheet 4: N in wastewater

V/

) CBIT-GSP

N ‘/ CLIMATE TRANSPARENCY
\ 4

A

I«‘“‘ Y £
v amy (%)
UN& UN&&

CH4 Emissions CH4 Emissions from Constructed Wetlands
Worksheet

Sector: Waste

Category: Wastewater Treatment and Discharge

Subcategory:  4.D.2 - Industial Wastewater Treatment and Discharge
Sheet: Nin Wastewater

Subdivision Industry sector

Total

Direct N20 Emissions from Constructed Wetlands = N in Wastewater

Equation 6.11 (NEW), 6.13 (NEW)

Total N in wastewater from industry
(kg Niyr)
TNind(i)

Total industry product E—
— s generated
(thyr)
Pi (m3f)

Wi

Total N concentration in
wastewater
(kg/m3)

THNi

Direct N20 Emissions from Treatment Flants

environment environment copenhagen
programme programme climate centre
N20 Emissions from Effluent wastewater

2010

TNind(i) = Pi * Wi * TNi
or specified

519.75]



	Slide 1: IPCC Inventory tool: Solid Waste
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32: 4.D.1 –Domestic Wastewater Treatment and Discharge
	Slide 33: 1. CH4 Emissions 
	Slide 34: 2. CH4 Emissions from constructed wetlands  
	Slide 35: 3. Direct N2O Emissions from Treatment Plants 
	Slide 36:  4. Indirect N2O Emissions  
	Slide 37:    5. Direct N2O Emissions from constructed wetlands  
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60: 4.D.2 –Industrial Wastewater Treatment and Discharge
	Slide 61
	Slide 62:    2. CH4 Emissions from Constructed Wetlands  
	Slide 63:    3. Direct N2O Emissions from constructed wetlands 
	Slide 64:    4. N in wastewater 
	Slide 65:   5. Direct N2O Emissions from treatment plants 
	Slide 66: 6. N2O emissions from effluent wastewater 
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87

