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Annex |. Key Categories

This chapter outlines the Tier 2 methodologies usdthd which sources are key categories
in the Norwegian greenhouse gas emission inventory.

Two different methods are used for the key categoalysis. First, the standard method as
described in IPCC Good Practice Guidance (IPCC R30dsed, both at the Tier 1 level and
at the Tier 2 level with uncertainties. Secondemasgivity analysis is performed using the
specification of the model for the uncertainty sal, as described in Rypdal and Zhang
2000). The uncertainty model is presented in Anihékhe discussion focuses primarily on
the standard method. The sensitivity analysisesgmted as supporting data.

Key categories are identified as the emission ssutttat add up to 90 per cent of total
uncertainty in level and/or trend. This definitioha key category is according to (IPCC
2001) which is based on (Statistics Norway 200A€lier 2 analysis for the LULUCF sector
has also been performed. However, key categorresoio-LULUCF sources are based on the
analysis without LULUCF.

The key category analysis is performed at the lef/#PCC source categories and each GHG
from each source category is considered sepanattiyrespect to total GWP weighted
emissions. The advantage in using a Tier 2 ratfeer the Tier 1 methodology is that
uncertainties are taken into account so the rangrogvs where uncertainties can be reduced.

The steps taken to find key categories with resgeletvel and trend were the determination
of uncertainties in input parameters (AD = acyidata and EF = emission factors).
Uncertainties of activity data and emissions fact@ere combined to source uncertainty by

the error propagation rulé.,..=-/U 3, +UZ (IPCC 2001, equation 6.4).

The next step was the use of sensitivity analgsidentify which parameters in the inventory
influence most the total GHG emissions in level anttend. The standard method does not
take correlations into account. This has partlyndesndled by aggregating sources with the
same emission factors. However, sources with siraif@ission factors in stationary
combustion, categories 1A1, 1A2, and 1A4, weretésbaeparately as suggested in the
proposed 2006 guidelines.]. Also, correlations ueommon activity data for several
pollutants have not been taken into account. Thag lead to an underestimation of the
uncertainty importance for such sources. In theisigity analysis, such correlations may be
specified in the model. The sensitivity analyssoadllows separate treatment of activity data
and emission factors.

Compilations of the uncertainty importance elastit@ad to the estimation of uncertainty
importance of each input parameter with respetatad level and trend uncertainty. Out of
this we get a ranked list of parameters which gultbu®0 per cent of total uncertainty in level
and trend. The LULUCF key categories come in addito this.
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A summary of the key categories are given in T@dle for the emissions categories, and a
summary for removal key categories are given ind ad-3. The result in level and trend
from the Tier 1 analysis for emissions sources ifable Al1-1.

According to IPCC (2001) it is good practice togihe results at the Tier 2 level if available.
However, in the proposed 2006 guidelines it is sstgd that good practice reporting should
include key categories from both the Tier 1 and Zianalyses. The Tier 1 analysis includes
the following sources which were not assigned gsatdier 2. All sources were key
categories at tier 1 also in the 2006 NIR.

Table A1l-1. Summary of identified key categoridg ionthe Tier 1 analysis.

1A1 Energy Industries, Coal/coke ¢O level

1A1 Energy Industries, Oll CO level, trend
1A2 Manufacturing Industries and Construction,

Coal/coke CO, level, trend
1A4 Other Sectors, Gas ¢O trend, trend
1A5b Military — Mobile CQ level, trend
2A1 Cement Production GO level

2B1 Ammonia Production CO level, trend
2C1 Iron and Steel Production ¢O level

2C4 Sk used in Aluminium and Magnesium

Foundries Sk level, trend

The other differences between the current anadysisStatistics Norway (2000) have no
bearings on the conclusions on key categories.eT&er some differences in ranking and in
whether the sources are identified by the levehdror both analyses.

CH, from coal mining - 1Bla - has been designatedikélye previous National Inventory
Reports. This source is not identified by the qiiaiive method. It is included because the
national emission factor we use is in an order afjnitude less than IPCC’s default factors
(not shown in the tables). G@om clinker production - 2A1 — and from ammonragiuction

— 2B1 — are also based on qualitative criteriargefis key categories and the same is capture
and storage of C{at the Sleipner oil field.

Thesensitivityanalysis generally supports the results from thedard key category analysis.
Using thresholds for the uncertainty importanc@.802 for level and 0.01 for trend (Rypdal
and Zhang 2000), no sources were identified thae¢ wet identified in the standard method.
The sensitivity to changes in activity data ands=moin factors were assessed separately. In
general, the uncertainty importance of activityadatlower than that of emission factors.

The analyses have been performed for 1990 and @614 emission data. The main
conclusion is that there are few differences inrdsailt for 1990 compared with 2004.
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Land-use, Land-use Change and Forestry (LULUCF)

Table A1-3 shows the results of the Tier 2 key gartg analysis performed as described in
GPG2004. Uncertainties were not determined by a rigid gsia) see Section 7.12 . There are
some differences between the two tiers. Tier 1lllamalysis does not identify forest drained
organic soil, cropland histosoils and forest coteatfor settlements. The reason is that these
categories have large uncertainties. For the tagradlysis there are small differences between
the two tiers with respect to the LULUCF categoraEntified, and the trend analysis does
not identify any additional LULUCF categories todle identified in the level analysis.
Including LULUCF also influences other key categeridentified. However, according to
GPG2004 the LULUCF key categories are additionghtse identified analyzing the
inventory excluding LULUCF. In both analyses, fdresmaining forest (all three pools) are
among the top key categories.

! Tier 1 is based on only the size of emissions/maisoand estimate their contribution to the level &rend. In the Tier 2
method the contribution is also multiplied with ttegative uncertainty (two standard deviations).

4
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Table A1-2. Summary of identified emission keygoaites. Excluding LULUCF.
Per cent contribution to the total uncertainty @vel and/or trend in the tier 2 analysis.

Level Level Trend
assessmerjtassessmerjtassessmentCalculation
Tier 2 Tier 2 Tier 2 method

Source category Gas| 1990 2006 1990-2006] (Tier) 2006

4D1 | Direct soil emissions P\ 26.41 23.16 9.99 |Tierla

1A3b| Road Transportation CO 8.29 9.94 5.20 |Tier2
Stationary Fuel Combustion

1A | (1A1-1A2-1A4), Gaseous Fuels GO  4.34 8.79 13.95 |Tier2

4D3 | Indirect emissions A\ 5.91 5.31 1.84 |Tier1la
Oil (incl. oil refineries, gasoline

1B2a| distribution) CQ 4.79 4.86 0.27 Tier 2

6A | Solid Waste DisposalonLand] ¢H  6.41 4.71 5.27 |Tier2

4A | Enteric Fermentation CH 5.17 4.52 1.98 | Tier 1/2*+*
Stationary Fuel Combustion

1A | (1A1-1A2-1A4), Liquid Fuels | C® 3.53 2.92 1.89 |Tier2

1B2c| Venting and Flaring CH 1.62 2.83 3.79 |Tier2
Other (snow scooters, boats,

1A3e| motorized equipment) CO 1.63 2.58 2.98 |Tier2

1A3d| Navigation CQ 2.10 2.53 1.36 |Tier2
Consumption of Halocarbons

2F | and Sulphur Hexafluoride HFCs 0.00 2.50 7.82 |Tier2

2C3 | Aluminium Production CO 1.54 2.21 2.09 |Tier2

1A3a| Civil Aviation CO, 1.43 1.68 0.78 |Tier2

1A3b| Road Transportation 0 0.49 1.63 3.57 |Tier2

4D2 | Animal production PO 1.74 1.54 0.63 |Tier1a

2C3 | Aluminium Production PFGs 7.10 1.45 17.61 |Tier2

1B2c | Venting and Flaring Co 1.68 1.30 1.17 |Tier2
Other (snow scooters, boats,

1A3e| motorized equipment) X0 0.69 1.27 1.83 |Tier2
Stationary Fuel Combustion

1A | (1A1-1A2-1A4), Biomass CH 0.97 1.15 0.57 Tier 2

2B2 | Nitric Acid Production O 1.51 1.10 1.28 |Tier2

6B | Wastewater Handling 2D 0.91 1.00 0.31 Tier 1

4B | Manure Management N 1.05 0.87 0.55 Tier 1
Oil (incl. oil refineries, gasoline

1B2a| distribution) CH 0.69 0.86 0.55 Tier 2
Stationary Fuel Combustion

1A | (1A1-1A2-1A4), Solid Fuels &9) 1.00 0.79 0.65 |Tier2
Stationary Fuel Combustion

1A |(1A1-1A2-1A4), Liquid Fuels | BO 0.92 0.75 0.51 |Tier2
Stationary Fuel Combustion

1A |(1A1-1A2-1A4), Other Fuels | CO| 0.32 0.58 0.81 |Tier2
Stationary Fuel Combustion

1A | (1A1-1A2-1A4), Gaseous Fuels GH 0.31 0.53 0.72 Tier 2

2C2 | Ferroalloys Production GO 0.80 0.53 0.84 |Tier2

1B2b| Natural Gas Ch 0.02 0.26 0.75 |Tier2
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Level Level Trend
assessmerjtassessmernjtassessmentCalculation
Tier 2 Tier 2 Tier 2 method
Source category Gas| 1990 2006 1990-2006] (Tier) 2006
4D1 | Direct soil emissions P\ 26.41 23.16 9.99 |Tierla
1A3b| Road Transportation CH 0.45 0.25 0.61 Tier 2
2B4 | Carbide Production CO 0.43 0.07 1.13 Tier 2
Tier 1 key categories
4B | Manure Management* CH 0.79 0.75 0.11 Tier 2
2A1 | Cement * CQ 0.47 0.54 0.22 Tier 2
2B1 | Ammonia Production * CO 0.40 0.27 0.39 Tier 2
2D2 | Food and Drink* Co 0.10 0.27 0.53 Tier 2
1A5b| Military — Mobile* CO; 0.29 0.16 0.39 Tier 2
2C1 | Iron and Steel Production* GO 0.04 0.06 0.07 Tier 2
Sk used in Aluminium and
2C4 | Magnesium Foundries* Sk 0.06 0.00 0.17 Tier 2
Qualitative key categories
1Bla|Coal Mining and Handling ** CH 0.42 0.28 0.43 |Tier 2
Capture and storage ** GO CS (Tier 2)
Bold figures indicate whether the source categekely.
* |dentified as key category because of large coumtiidh to the total emissions (Tier 1).
** Defined as key category from qualitative criteri
*** Tier 2 used for the significant animal groups
Table A1-3. Summary of identified LULUCF key categgoTier 2.
IPCC Category Gas Level assessment Trend Calculation
1990 2006 | assessmen method
1990-2006 (Tier)
2006
Forest Land remaining Forest
Land, Forest inventory area
5A1 Living Biomass CO2 9.48 17.24 25.65 Tier 3
Grassland remaining
5C1 Grassland, Histosols, Soils CO2| 13.44 11.32 7.59 Tier 2*
Land converted to Forest
5A2 Land, Living biomass CO2 1.61 5.18 9.30 Tier 3
Forest Land remaining Forest
Land, Forest inventory area
5A1 Soils, Mineral co2 4,71 3.85 2.40 Tier 3
Forest Land remaining Forest
Land, Forest inventory area
5A1 Dead Biomass CO2 6.29 3.46 0.46 Tier 3
Forest Land remaining Forest
Land, Forest inventory area
5A1 Soils, Organic CO2 2.36 2.11 1.59 Tier 1
Cropland remaining
5B1 Cropland, Histosols, Soils | CO2 1.49 1.26 0.84 Tier 2
Wetlands remaining
5D1 Wetlands, Living biomass CO2 0.19 0.49 0.83 Tier 3
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Table Al-4. Summary of identified key categories Ti Excluding LULUCF.

Per cent contribution to the total uncertainty e@vél and/or trend

t

Level Level Cumulative
assessment assessment assessmen|
Source category Gas tier 1 1990 tier 1 2005 2005
Stationary Fuel Combustion (1A1-1A2-1A4), Gaseous
1A Fuels CG, 10.41 21.13 26.75
1A3b | Road Transportation GO 15.35 18.44 7.70
Stationary Fuel Combustion (1A1-1A2-1A4), Liquid
1A Fuels CGo, 16.09 13.33 6.87
1A3d | Navigation CGO, 3.88 4.69 2.01
2C3 Aluminium Production [&]9) 2.86 4.09 3.09
4A Enteric Fermentation CH 3.92 3.43 1.20
2C2 Ferroalloys Production GO 5.14 3.40 4.34
2B2 Nitric Acid Production O 4.17 3.04 2.83
6A Solid Waste Disposal on Land ¢CH 3.44 2.53 2.26
1A3e | Other (snow scooters, boats, motorized equipme | CO, 1.56 2.47 2.28
4D1 Direct soil emissions 10 2.81 2.47 0.85
1B2a | Qil (incl. oil refineries, gasoline distriboi) CQ 2.31 2.35 0.11
1B2c | Venting and Flaring CO 3.02 2.35 1.68
Stationary Fuel Combustion (1A1-1A2-1A4), Solid
1A Fuels CGo, 2.26 1.79 1.17
1A3a | Civil Aviation CO, 1.37 1.61 0.60
2A1 Cement Production GO 1.31 1.50 0.49
2C3 Aluminium Production PFCs 6.78 1.39 13.46
2F Consumption of Halocarbons and Sulphur HexaiflieqrHFCs 0.00 0.97 2.42
4D3 Indirect emissions JO 0.84 0.76 0.21
2B1 Ammonia Production CO 1.01 0.69 0.79
2C1 Iron and Steel Production (%0) 0.40 0.62 0.55
4B Manure Management GH 0.60 0.57 0.07
1B2c | Venting and Flaring CH 0.31 0.54 0.57
1A5b | Military - Mobile CQ 0.79 0.45 0.86
1B2a | Qil (incl. oil refineries, gasoline distriboi) CH, 0.33 0.42 0.21
2D2 Food and Drink CO, 0.13 0.37 0.58
1A3b | Road Transportation N 0.09 0.31 0.55
2C4 SF6 Used in Aluminium and Magnesium Foundries| Fs S 4.31 0.22 10.21
2B4 Carbide Production GO 0.80 0.13 1.67
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Table A1-5. Summary of identified key categories Zi Including LULUCF.
Per cent contribution to the total uncertainty @vél and/or trend. Categories identified only
in the analysis without LULUCF are included

t

Level Level Cumulative
assessment assessment assessmen|
Source category Gas tier 1 1990 tier 1 2005 2005
Forest Land remaining Forest Land, Forest inventory
5A1 area, Living Biomass CO2 11.74 18.27 25.35
4D1 Direct soil emissions N20 15.89 12.36 6.58
5C1 Grassland remaining Grassland, Histosols, Soils | CO2 13.65 11.22 7.00
Forest Land remaining Forest Land, Forest inventory
5A1 area, Dead Biomass C0O2 2.54 6.39 10.93
1A3b Road Transportation CO2 4.99 5.30 5.26
Forest Land remaining Forest Land, Forest inventory
5A1 area, Soils, Mineral CO2 6.41 5.03 2.75
Stationary Fuel Combustion (1A1-1A2-1A4), Gaseous
1A Fuels Cco2 2.61 4.69 7.05
4D3 Indirect emissions N20 3.55 2.83 1.62
1B2a Qll (incl. oil refineries, gasoline distriboi) CO2 2.88 2.59 1.99
6A Solid Waste Disposal on Land CH4 3.86 2.51 0.51
4A Enteric Fermentation CH4 3.11 241 1.28
Forest Land remaining Forest Land, Forest inventory
5A1 area, Soils, Organic CO2 2.40 2.09 1.48
Stationary Fuel Combustion (1A1-1A2-1A4), Liquid
1A Fuels CO2 2.12 1.56 0.67
1B2c Venting and Flaring CH4 0.98 1.51 2.09
1A3e Other (snow scooters, boats, motorized equiggme | CO2 0.98 1.38 1.78
1A3d Navigation CO2 1.26 1.35 1.34
2F Consumption of Halocarbons and Sulphur HexaiflieqgiHFCs 0.00 1.33 2.99
5.00E+01 Forest converted to Settlements, Living biomass CO2 0.69 1.31 2.02
5B1 Cropland remaining Cropland, Histosols, Soils o2C 1.52 1.25 0.78
2C3 Aluminium Production CO2 0.93 1.18 141
1A3a Civil Aviation CO2 0.86 0.90 0.86
1A3b Road Transportation N20 0.30 0.87 1.56
4D2 Animal production N20 1.05 0.82 0.45
2C3 Aluminium Production PFCs 4.27 0.77 3.94
1B2c Venting and Flaring CO2 1.01 0.70 0.22
1A3e Other (snow scooters, boats, motorized equigme | N20 0.41 0.68 0.97
1A Stationary Fuel Combustion (1A1-1A2-1A4), BiormasCH4 0.58 0.61 0.60
2B2 Nitric Acid Production N20 0.91 0.59 0.10
6B Wastewater Handling N20 0.54 0.53 0.47
4B Manure Management N20 0.63 0.47 0.20
1B2a Qil (incl. oil refineries, gasoline distribaoiti) CH4 0.41 0.46 0.48
Stationary Fuel Combustion (1A1-1A2-1A4), Solid
1A Fuels CO2 0.60 0.42 0.15
Stationary Fuel Combustion (1A1-1A2-1A4), Liquid
1A Fuels N20 0.55 0.40 0.17
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Table A1-6. Summary of identified key categories TIi Including LULUCF.
Per cent contribution to the total uncertainty @vél and/or trend. Categories identified only
in the analysis without LULUCF are included.

t

Level Level Cumulative
assessment assessment assessmen|
Source category Gas tier 1 1990 tier 1 2005 2005
Forest Land remaining Forest Land, Forest inventory
5A1 area, Living Biomass CO2 17.74 27.20 33.71
Stationary Fuel Combustion (1A1-1A2-1A4), Gaseous
1A Fuels CO2 7.34 13.00 17.44
1A3b Road Transportation CO2 10.83 11.34 10.04
Stationary Fuel Combustion (1A1-1A2-1A4), Liquid
1A Fuels CO2 11.35 8.20 3.15
Forest Land remaining Forest Land, Forest inventory
5A1 area, Soils, Mineral CO2 5.81 4.49 2.20
1A3d Navigation CO2 2.74 2.88 2.57
Forest Land remaining Forest Land, Forest inventory
5A1 area, Dead Biomass CO2 1.15 2.85 4.36
2C3 Aluminium Production CO2 2.01 2.52 2.69
5C1 Grassland remaining Grassland, Histosols, Soils | CO2 2.65 2.15 1.20
4A Enteric Fermentation CH4 2.76 2.11 1.00
2C2 Ferroalloys Production CO2 3.63 2.09 0.05
2B2 Nitric Acid Production N20 2.94 1.87 0.30
6A Solid Waste Disposal on Land CH4 2.42 1.56 0.28
1A3e Other (snow scooters, boats, motorized equiggme | CO2 1.10 1.52 1.76
4D1 Direct soil emissions N20 1.98 1.52 0.72
1B2a Qll (incl. oil refineries, gasoline distriboi) CO2 1.63 1.44 0.99
1B2c Venting and Flaring CO2 2.13 1.44 0.40
Stationary Fuel Combustion (1A1-1A2-1A4), Solid
1A Fuels CO2 1.59 1.10 0.34
1A3a Civil Aviation CO2 0.96 0.99 0.85
2A1 Cement Production CO2 0.92 0.92 0.77
2C3 Aluminium Production PFCs 478 0.85 3.89
2F Consumption of Halocarbons and Sulphur HexaifliegiHFCs 0.00 0.60 1.19
5.00E+01 Forest converted to Settlements, Living biomass CO2 0.31 0.59 0.81
4D3 Indirect emissions N20 0.59 0.46 0.24
2B1 Ammonia Production CO2 0.71 0.43 0.02
5B Cropland remaining Cropland, Liming CO2 1.13 0.38 0.55
2C1 Iron and Steel Production CO2 0.28 0.38 0.44
4B Manure Management CH4 0.42 0.35 0.21
1B2c Venting and Flaring CH4 0.22 0.33 0.41
1A5b Military - Mobile CO2 0.56 0.27 0.10
1B2a Qil (incl. oil refineries, gasoline distribaoiti) CH4 0.23 0.26 0.24
2C4 SF6 Used in Aluminium and Magnesium Foundries| F6 S 3.04 0.14 3.28
2B4 | Carbide Production CO2 0.56 0.08 0.50
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Table A1-7. Background data for the key categoglyses.
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CcO, CH, N,O Uncertainty] Uncertainty emission factor
Category - Fuel 1990 2006 1990 2006 1990 2006| activity CO, CH, N,O
1A Stationary Fuel Combustion (1A1-1A2-1A4),
Biomass 19.30 119.37 152.73 46.40 47.26 30 0 71.8 100.2
Stationary Fuel Combustion (1A1-1A2-1A4),
Gaseous Fuels 5172.00 11308.76 40.95 77.11 13.47 26.98 4 7 71.8 100.6
Stationary Fuel Combustion (1A1-1A2-1A4), Liquid
Fuels 7996.07) 7138.22 16.66 10.31 87.92 77.87 3 3 102 100.4
Stationary Fuel Combustion (1A1-1A2-1A4), Othgr
Fuels 100.38 196.03 1.92 3.83 4.31 6.52 5 30 71.8 100.4
Stationary Fuel Combustion (1A1-1A2-1A4), Solid
Fuels 1121.42, 957.72 2.03 0.57 2.79 2.46 5 7 71.8 100.2
1A3a Civil Aviation 679.38 860.28 0.35 0.58 6.69 8.47 20 3 71.8 99.8
1A3b Road Transportation 7630.18 9870.58 59.03 35.71 46.99 168.27 10 3 71.8 1
1A3c Railways 96.05 41.51 0.11 0.05 11.27 4.87 5 3 71.8 87.8
1A3d Navigation 1929.46f 2508.98 5.71 12.23 11.52 15.47 10 3 71.8 1
1A3e Other (snow scooters, boats, motorized egesipm 773.66 1321.60 6.70 7.63 68.95 137.58 20 3 71.8 93.6
1A5a Military - Stationary 62.45 38.75 0.17 0.10 0.18 0.11 5 5 71.8 100.4
1A5b Military - Mobile 393.74 238.89 0.32 0.13 5.94 2.65 5 5 71.8 99.8
1Bla Coal Mining 7.37 5.37 56.49 41.12 3 71.8 71.8
1B2a Oll (incl. oil refineries, gasoline distrilur) 1145.91] 1256.84 164.41 222.40 3 40 40
1B2b Natural Gas 4.11 13.38 2.52 37.09 i i 3 71.8 71.8 .
1B2c Venting and Flaring 1499.81] 1255.71  152.65  287.54 4.11 3.11 4 10 102 100.4
2A1 Cement Production 648.66 804.52 0.3 7
2A2 Lime Production 46.65 98.25 3 7
2A3 Limestone and Dolomite Use 20.00 28.00 3 7
2B1 Ammonia Production 500.12 369.98 . . 3 7 .
2B2 Nitric Acid Production . . . 2073.59 1626.38 0 . . 7
2B4 Carbide Production 397.62 69.49 7.36 2.33 . 3 10 10 .
2B5 Other Chemical Industry 2.63 21.24 1.59 4.03 0.05 10 10 71.8 0
2C1 Iron and Steel Production 200.46] 334.35 . . . . 1.23 1.4 . .
2C2 Ferroalloys Production 2553.70 1820.81 1.04 0.62 5.22 2.92 0 3 71.8 10
2C3 Aluminium Production 1419.00 2191.25 3 10
2C5 Other Metal Production 145.44 132.04 10 10

10
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(6{0) CH, N,O Uncertainty] Uncertainty emission factor
Category - Fuel 1990 2006 1990 2006 1990 2006| activity CO, CH, N,O
2D1 Pulp and Paper 10.43 14.30 10 10
2D2 Food and Drink 66.87 196.00 10 10
2G Other (Paraffin Wax) 6.23 38.97 ) ) 30 10 .
3 TOTAL SOLVENT AND OTHER PRODUCT USH 144.49 126.82 i ) 35.53 42.43 30 . 10
4A Enteric Fermentation 1946.11] 1838.78 . . 25 .
4B Manure Management 298.17 306.49 133.36 119.47 14.5 25 71.8
4D1 Direct soil emissions 1396.19 1321.59 30 179.2
4D2 Animal production 222.79 212.35 22 71.8
4D3 Indirect emissions . . 417.23 404.57 70 . 116.6
4F1 Cereals 23.85 4.46 6.88 1.28 10 71.8 100.2
6A Solid Waste Disposal on Land 1708.12f 1355.18 . . 20 30 .
6B Wastewater Handling . 19.51 6.61 117.07 139.74 25 . 70 70
6C Waste Incineration 0.19 0.01 0.16 0.07 0.12 30 30 71.8 116.6
HFCs PFCs SF Uncertainty Uncertainty emission factoi
Category - Fuel 1990 2006 1990 2006 1990 2006| activity HFCs PFCs SF
2C3 Aluminium Production 3370.40 742.46 . . 3 20 .
2C4 SF6 Used in Aluminium and Magnesium Foundries ) ) 2143.83 120.07 0 . . 0.2¢
2F Consumption of Halocarbons and Sulphur Hexaitleo 0.02 518.44 0.04 55.95 92.01 0 50 50 60

11
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CcO, CH, N,O Uncertainty Uncertainty emission factol
Category - Fuel 1990 2006 1990 2006 1990 2006| activity CO, CH, N,O
5A Forest Land remaining Forest Land, Drainage 11.16 11.95 0 . 282.:
5A1 Forest Land remaining Forest Land, Forest inventory
area, Dead Biomass -2040.21] -1334.76 0 50
Forest Land remaining Forest Land, Forest inventory
area, Living Biomass -10250.70 -22151.60 0 15
Forest Land remaining Forest Land, Forest inventory
area, Soils, Mineral -3055.08 -2963.87 0 25
Forest Land remaining Forest Land, Forest inventory
area, Soils, Organic 136.00]  143.91 . . . : 0 282.2 .
Forest Land remaining Forest Land, Wildfires 1.77 7.24 0.19 0.74 0 75 .
5A2 Forest Land remaining Forest Land, Fertilizer ) ) 1.37 0.25 0 . 179.:
Land converted to Forest Land, Living biomass -1046.50 -3996.37 0 25
5B Cropland remaining Cropland, Liming 794.42 309.81 0 10
5B1 Cropland remaining Cropland, Erosion of new
agriculture land, Soils 551 1.30 0 71.8
Cropland remaining Cropland, Histosols, Soils 208.01 208.01 0 116.6
Cropland remaining Cropland, Reduced tillage, Soils -135.91 0 71.8
Cropland remaining Cropland, Horticulture, Living
biomass -25.16|  -17.15 . . 0 25 .
5B2 Cropland, Disturbance ) ) 0.68 0.16 0 . 282.;
5C1 Grassland remaining Grassland, Histosolss Soil 1870.00 1870.00 0 116.6
5C2 Cropland converted to Grassland, Horticultuigng
biomass -13.74|  -17.88 : : 0 25 .
5D Land converted to Wetland, Drainage ) ) 0.05 0.05 0 . 282.:
5D1 Wetland remaining Wetland, Peat extraction, Soils 3.37 3.37 0 116.6
Wetlands remaining Wetlands, Living biomass -121.74 -375.14 0 25
5E2 Forest Land converted to Settlements, Livirogiziss ) -45.32 0 50
5F2 Forest Land converted to Other land, Livingniass -127.82 -71.90 0 50
5G Other; Liming of lakes and rivers 37.11 68.18 0 10
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Annex Il: Uncertainties in the Norwegian Greenhousésas
Emission Inventory

B. Hoem, K. Flugsrud and L-C. Zhang

Summary

The national greenhouse gas (GHG) emission invegmsocompiled from estimates based on
emission factors and activity data and direct measants by plants. All these data and
parameters will contribute to the overall inventompcertainty. The uncertainties and
probability distributions of the inventory input naaneters have been assessed based on
available data and expert judgements. Finallylekiel and trend uncertainties of the national
GHG emission inventory have been estimated usingt®&arlo simulation. The methods
used in the analysis correspond to an IPCC Tierethad, as described in (IPCC 2001).
Analyses have been made both excluding and indutthe sector LULUCF (land use, land-
use change and forestry).

This project has been an update of the uncertaingjysisUncertainties in the Norwegian
Greenhouse Gas Emission Inventodpcumented in (Rypdal and Zhang 2000), which also
include more detailed documentation of the analgsethod used, and result discussions. In
this note we mainly focus on the changes since dRyand Zhang 2000). This includes new
methodology for several source categories as wakkased uncertainty estimates.

During the project we have been in contact with thanufacturing industries, which
contribute the main emission sources in the ingluséctor, and other experts, and have
collected information about uncertainty from them.

The results show that the uncertainty in the catedl greenhouse gas emissions for 2004 is
+6 per cent. The uncertainty estimate is lower rloan earlier analyses have shown. This is
partly due to a considerable work made to imprdwe d¢alculation methodology. It is also
partly the uncertainty estimates themselves that bhaen improved.

1. Level of the analysis

The uncertainty analysis is performed at the mesaikkd level of IPCC source categories
(IPCC 2000). For some sources even a more detsdépdration is made, e.g. where different
pollutants from a source sector have to be condettedifferent activity measures, as for
example for the source category 6B Waste watetodre able to consider dependencies
between only parts of the source groups, whichekample is the case for the source
categories 4D1 Direct soil emissions and 4D3 Irdisoil emissions. Energy carriers have
been grouped into five main types; oil, gas, caaste and bio energy. In Appendix A, Table
7, source category level used in the study isdiste

For some emission sources a separation into acawd emission factors is not possible due
to lack of information. Examples are estimatesedasn measurements, emissions reported
by plants (in the cases when the plants have @pgrted emissions and not activity data and
emission factor used), and emissions that are ggtge from sources with diverse methods
(for example emissions from road traffic, whichcalculated separately in a complex road
traffic model). These emissions have been assigogdty equal to 1, and emission factor to
be equal to the estimated value. This is possibieesthe total uncertainty estimate is
independent of scale for activity and emissiondacEmissions from landfills, HFCs and
some other sources have been transferred intootine &f emission factor multiplied with

Z\We may state the activity in any given unit, asglas the emission factor is stated in the corredipg unit. Examples:
tonnes and kg/tonne, Gg and kg/Gg, or, as in g cunit value and total emissions in kg.

13



Annex | - IX
National Inventory Report 2009 - Norway

activity rate, in spite of the fact that the estiesaare based on more complex estimation
models (e.g. taking time lag into account and usingral activity data and emission factors).

2. Uncertainties in input parameters

Emission estimates

In the analysis emission estimates for the diffeseurce categories (Appendix A, Table 7)
for the years 1990 and 2004 are given from the Mgm@n emission inventory. Data

published 09.02.2006 is used for all categoriesh wn exception for LULUCF, where data
from the UNFCCC reporting 2005 is used (NIJOS 20@&cause of lack of LULUCF data

for 2004 we had to use emission data for 2003 &alste

The emission estimates used in the analysis coresthe national GHG emission inventory
and is based on Norwegian measurements, literalatige or statistical surveys. Uncertainty
estimates for some data are based on expert judgenide uncertainty estimates for many
LULUCF categories are not of the same quality asréist of the inventory. More information

about the uncertainty estimates for LULUCF is giuefNIJOS 2005).

Standard deviation and probability density

The probability densities used in this study haeerbdivided into four types of model
shapes:

1. Normal distribution

2. Truncated normal distribution

3. Lognormal distribution

4. Beta distribution

For low uncertainties all the distributions 2-4 eb@pproach the normal distributions. For
large uncertainties the normal distribution maydléa negative values. To avoid this, the
distributions are when necessary truncated at @chaeans that there is a given probability
of the value 0. The lognormal distribution and beliatribution are both asymmetrical

distributions, giving a heavier tail of probabmié towards higher values. These two
distributions are very similar in shape for low needium size uncertainties. For higher
uncertainties the beta distribution is more flad #me peak in the distribution is more close to
the mean value. The beta distribution is, howewgly defined for variables taking values

between 0 and 1.
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Activity data

The assessed standard deviations and correspopiibgbility densities are summarised in
Table 1.

Table 1. Summary of standard deviation and probabity density of activity data.

IPCC Pollutant source Standard Density Source/ comment
Source deviation (2 o). shape
category per cent *
1A1, 1A2 Coal/coke - general 5 Normal Expert judgement industry, Norcem
(2006)
1A4B Coal/coke - residential 20 Normal Expert judgement, Rypdal and Zhang
(2000)
1A4C Coallcoke - agriculture 30 Normal Expert judgement, Statistics Norway
1A1, 1A2, Wood 30 Lognormal | Expert judgement, Rypdal and Zhang
1A4 (2000)
1A1A, 1A1B, | Gas - general 4 Normal Norwegian Petroleum Directorate,
1A2 Rypdal and Zhang (2000)
1A1C Gas - manufacture of solid fuels and | 1.8 Normal Norwegian Petroleum Directorate,
other energy industries NPD (2006)
1A4A Gas - commercial/institutional 10 Normal Expert judgement, Statistics Norway
1A4B, 1A4C | Gas - residential, 30 Normal Expert judgement, Statistics Norway
agriculture/forestry/fishing
1A1, 1A2 Oil - general 3 Normal Spread in data, Rypdal and Zhang
(2000)
1A4A Oil - commercial/institutional 20 Normal Expert judgement, Statistics Norway
1A4B, 1AAC | Oil - residential, agriculture/forestry 10 Normal Expert judgement, Statistics Norway
1A1A Waste — general 5 Normal Expert judgement, Rypdal and Zhang
(2000)
1A2F, 1A4A | Waste - other manufacturing, 30 Lognormal | Expert judgement, Rypdal and Zhang
commercial/institutional (2000)
1A3A, 1A3E | Transport fuel - civil aviation, 20 Normal Expert judgement, Rypdal and Zhang
motorized equipment and pipeline (2000)
1A3C Transport fuel - railway 5 Normal Expert judgement, Statistics Norway
1A3B, 1A3D | Transport fuel - road, navigation 10 Normal Expert judgement, Statistics Norway
1A5A, 1A5B | Military fuel - stationary and mobile 5 Normal Expert judgement, Statistics Norway
1B1A, 1B2B | Coal mining, extraction of natural gas | 3 Normal Expert judgement, Rypdal and Zhang
(2000)
1B2A Extraction of oil - transport, 3 Normal Expert judgement, Rypdal and Zhang
refining/storage (2000)
1B2A Extraction of oil - distribution gasoline | 5 Normal Expert judgement, Rypdal and Zhang
(2000)
1B2C Venting - - See emission factor
1B2C Flaring 4 Normal Expert judgement, Rypdal and Zhang
(2000)
1B2C Well testing 30 Normal Expeert judgement, Rypdal and Zhang
(2000)
2A1 Cement production 0.3 Normal Expert judgement industry, Norcem
(2006)
2A2, 2A3 Lime production, limestone and 3 Normal Expert judgement, Statistics Norway
dolomite use
2B1 Ammonia production 3 Normal Expert judgement industry, Yara
(2006)
2B2 Nitric acid production - - See emission factor
2B4 Carbide production - SiC 3 Normal Expert judgement industry, St. Gobain
and Orkla Exolon (2006)
2B4 Carbide production - CaC 3 Normal Expert judgement, Rypdal and Zhang
(2000)
2B5 Methanol and plastic production 10 Normal Expert judgement, Statistics Norway
2C1 Iron and steel production 1.23 Normal Expert judgement industry, Tinfos
(2006)
2C2 Ferroalloys production - - See emission factor
2C3 Aluminium production 3 Normal Expert judgement industry, Norsk
Hydro (2006a)
2C4 SFs used in Al and Mg foundries - - See emission factor
2C5 Mg production 0.25 Normal Expert judgement industry, Norsk
Hydro (2006b)
2C5 Ni production, anodes 10 Normal Expert judgement, Statistics Norway
2D2 Carbonic acid, bio protein 10 Normal Expert judgement, Statistics Norway
2F Consumption of halocarbons and SFs | - - See emission factor
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IPCC Pollutant source Standard Density Source/ comment
Source deviation (2 o). shape
category per cent '
3A, 3B, 3C, Solvent and other product use - CO, | - - See emission factor
3D
3D Use of N0 in anasthesia and as - - See emission factor
propellant — N,O
4A Enteric fermentation 5 Normal Expert judgement, Statistics Norway
(20064a), Division for agricultural
statistics
4B1-9, 4B13 | Manure management - CH,4 5 Normal Expert judgement, Statistics Norway
(20064a), Division for agricultural
statistics
4B11-12 Manure management - N,O 24 Normal Expert judgement’, Statistics Norway
(20064a), Statistics Norway (2006b),
and Statistics Norway (2006c)
4D1 Direct soil emission - fertilizer 5 Normal SFT (1999a)
4D1 Direct soil emission - manure 20 Normal Rypdal and Zhang (2000)
4D1 Direct soil emission - organic soil Fac3 Lognormal | SFT (1999a)
4D1 Direct soil emission - other 64 Lognormal | Expert judgement®, Statistics Norway
and Rypdal and Zhang (2000)
4D2 Animal production 22 Normal Expert judgement”, Statistics Norway
4D3 Indirect soil emission - deposition 30 Lognormal | SFT (1999a)
4D3 Indirect soil emission - leakage 70 Lognormal | SFT (1999a)
4F1 Agricultural residue burning 10 Normal Expert judgement, Statistics Norway
5A Forest remaining forest - - See emission factor
5B Cropland remaining cropland, Forest | - - See emission factor
converted to cropland
5C Grassland remaining grassland, - - See emission factor
Cropland converted to grassland
5D1 Wetland remaining wetland, peat - - See emission factor
extraction, soil
5E1 Forest converted to settlements, - - See emission factor
living biomass
5P1 Forest fertilizer - - See emission factor
5Q1, 5Q2 Forest drainage, Wetland drainage - - See emission factor
581 Cropland disturbance - - See emission factor
5T1, 5T2 Cropland liming, Other liming (lakes |5 Normal Expert judgement, Statistics Norway
and rivers)
5U1 Forest fires 20 Normal Expert judgement, Statistics Norway
6A Solid waste disposal 20 Normal Statistics Norway (2006d) and SFT
(2006a)
6B Waste water treatment - CH, 1 Normal Expert judgement, Statistics Norway
6B Waste water treatment - N,O 25 Normal Expert judgement, Statistics Norway
(2006¢€)
6C Waste incineration 30 Normal Expert judgement, Statistics Norway

1 Strongly skewed distributions are characterise@e®etc, indicating that@is a factor 3 below and above the mean.

2 population 5% (Statistics Norway 2006a), Nex 15¥aiistics Norway 2006b), distribution AWMS 10%dtics
Norway 2006c), distribution pasture/ storage 15%t{&ics Norway 2006b)

3 N fixation 40% and crop residues 50% (Rypdal anarigh?2000)

4 Population 5% (Statistics Norway 2006a), Nex 15¥ai(stics Norway 2006b, distribution pasture/ ater 15% (Statistics

Norway 2006b)
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Table 2. Summary of standard deviation and probabity density of emission factors.

IPCC Pollutant source 2 o). per |Density | Source/ (20). per | Density Source/ (20). per | Density Source/ (20). per | Density Source/
Source cent? shape | comment cent? shape comment cent’ shape comment cent? shape comment
category
CO2 CH4 N20 HFK, PFK
or SF6
(specified
in
source/co
mment
column)
1A1, Coal/coke - general 7 Normal | Spread in Fac2 Lognormal | Spread in Fac3 Beta Expert
1A2B, data, Rypdal data, Rypdal judgement,
1A2D, and Zhang and Zhang Statistics Norway
1A2E, (2000) (2000)
1A2F, 1A4
1A2A Coal/coke —ironand |7 Normal | Spread in
steel data, Rypdal
and Zhang
(2000)
1A1, 1A2, | Wood Fac2 Lognormal | Spread in Fac3 Beta Expert
1A4 data, Rypdal judgement,
and Zhang Statistics Norway
(2000)
1A1, 1A2, | Gas - general 7 Normal | Norwegian Fac2 Lognormal | Expert Fac3 Beta Expert
1A4 Petroleum judgement, judgement,
Directorate, Statistics Statistics Norway
Rypdal and Norway
Zhang (2000)
1A1, 1A2, | QOil - general 3 Normal | Spread in Fac2 Truncated | Spread in Fac3 Beta Spread in data.
1A4 data, Rypdal N data, Rypdal Expert
and Zhang and Zhang judgement. IPCC
(2000) (2000) (1997), Rypdal
and Zhang (2000)
1A1, 1A2, | Waste - general 30 Normal | Spread in Fac2 Lognormal | Spread in Fac3 Beta Expert
1A4 data, Rypdal data, Rypdal judgement,
and Zhang and Zhang Statistics Norway
(2000) (2000)
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IPCC Pollutant source 2 o). per |Density | Source/ (20). per | Density Source/ (20). per | Density Source/ (20). per | Density Source/
Source cent? shape | comment cent? shape comment cent’ shape comment cent? shape comment
category
1A3 Transport fuel 3 Normal | Spread in Fac2 Lognormal | Spread in Fac3 Beta Spread in data.
data, Rypdal data. Expert Expert
and Zhang judgement, judgement,
(2000) Rypdal and Rypdal and
Zhang (2000) Zhang (2000)
1A5 Military fuel - 5 Normal | Expert Fac2 Lognormal | Expert Fac3 Beta Expert
stationary and mobile judgement, judgement, judgement,
Statistics Statistics Statistics Norway
Norway Norway
1B1A, Coal mining, Fac2 Lognor | Expert Fac2 Lognormal | Expert
1B2B extraction of natural mal judgement, judgement,
gas Statistics Rypdal and
Norway Zhang (2000)
1B2A Extraction of oil - 40 Lognor | Expert 40 Lognormal | Expert
transport, mal judgement, judgement,
refining/storage Statistics Statistics
Norway Norway
1B2A Extraction of oil - 40 Lognor | Expert
distribution gasoline mal judgement,
Statistics
Norway
1B2C Venting Fac2 Lognor | Expert Fac2 Lognormal | Expert
mal judgement, judgement,
Rypdal and Rypdal and
Zhang (2000) Zhang (2000)
1B2C Flaring 10 Normal | As Fac2 Truncated | As Fac3 Beta As combustion of
combustion N combustion gas, Rypdal and
of gas, of gas, Zhang (2000)
Rypdal and Rypdal and
Zhang (2000) Zhang (2000)
1B2C Well testing 7 Normal | Expert Fac2 Truncated | Expert Fac3 Beta Expert
judgement, N judgement, judgement,
Rypdal and Rypdal and Rypdal and
Zhang (2000) Zhang (2000) Zhang (2000)
2A1 Cement production 7 Normal | IPCC (1997)
2A2, 2A3 | Lime production, 7 Normal | Expert
limestone and judgement,
dolomite use Statistics
Norway
2B1 Ammonia production |7 Normal | Expert
judgement
industry, Yara
(2006)
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IPCC Pollutant source 2 o). per |Density | Source/ (20). per | Density Source/ (20). per | Density Source/ (20). per | Density Source/
Source cent? shape | comment cent? shape comment cent’ shape comment cent? shape comment
category
2B2 Nitric acid production 7 Normal Expert judgement
industry, Yara
(2006)
2B4 Carbide production - | 10 Normal | Expert 10 Normal SFT (2006b)
SiC judgement
industry, St.
Gobain and
Orkla Exolon
(2006)
2B4 Carbide production - | 10 Normal | Spread in
CaC data, Rypdal
and Zhang
(2000)
2B5 Methanol and plastic | 10 Normal | Expert Fac2 Lognormal | Expert
production judgement, judgement,
Statistics Statistics
Norway Norway
2C1 Iron and steel 1.4 Normal | Expert
production judgement
industry,
Tinfos (2006)
2C2 Ferroalloys 3 Normal | Expert Fac2 Lognormal | Expert
production judgement, judgement,
Sintef (2006) Statistics
Norway
2C3 Aluminium production | 10 Normal | International 20 Normal Apply to
Aluminium PFK. Expert
Institute (1Al), judgement
Norsk Hydro industry,
(20062) Norsk
Hydro
(2006a)
2C4 SF6 used in Al and 0.25 Normal Apply to
Mg foundries SFe. Expert
judgement
industry,
Norsk
Hydro
(2006b)
2C5 Mg production, Ni 10 Normal | Expert
production, anodes judgement,
Statistics
Norway
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IPCC Pollutant source 2 o). per |Density | Source/ (20). per | Density Source/ (20). per | Density Source/ (20). per | Density Source/
Source cent? shape | comment cent? shape comment cent’ shape comment cent? shape comment
category
2D2 Carbonic acid, bio 10 Normal | Expert
protein judgement,
Statistics
Norway
2F Consumption of HFK 50 Lognormal | Apply to
HFK. Expert
judgement,
Statistics
Norway
2F Consumption of PFK 50 Lognormal | Apply to
PFK. Expert
judgement,
Statistics
Norway
2F Consumption of SFg 60 Lognormal | Apply to
SF6. Expert
judgement,
Statistics
Norway
3A, Solvent and other 30 Normal | Rypdal and
3B,3C, 3D | product use - CO, Zhang (2001)
3D Use of N2O in 10 Normal Expert
anasthesia and as judgement,
propellant — N,O Statistics Norway
4A1, 4A3 | Enteric fermentation - 25 Normal Expert
cattle and sheep judgement,
UMB (2006)
4A4-10 Enteric fermentation - 25 Normal IPCC (1997)
other animal
4B1-9, Manure management 25 Normal IPCC (1997)
4B13 - CH,4
4B11-12 Manure management Fac2 Lognormal | IPCC (1997)
- N,O
4D1 Direct soil emission Facb Lognormal | IPCC (2001)
4D2 Animal production Fac2 Lognormal | IPCC (2001)
4D3 Indirect soil emission Fac3 Lognormal | IPCC (1997)
4F1 Agricultural residue Fac2 Lognormal | Expert Fac3 Beta Expert
burning judgement, judgement,
Statistics Statistics Norway
Norway
5A1 Forest remaining 15 Normal | NIJOS (2005)
forest, living biomass
5A2 Forest remaining Facl0 Lognor | NIJOS (2005)
forest, soil, drained mal

organic soils
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IPCC Pollutant source 2 o). per |Density | Source/ (20). per | Density Source/ (20). per | Density Source/ (20). per | Density Source/
Source cent? shape | comment cent? shape comment cent’ shape comment cent? shape comment
category
5A3 Forest remaining 50 Lognor | NIJOS (2005)
forest, dead biomass mal
5A4 Forest remaining 25 Normal | NIJOS (2005)
forest, soil, other
5B1, 5B2, | Cropland remaining 25 Normal | NIJOS (2005)
5B3 cropland, horticulture,
living biomass,
increase.
Cropland remaining
cropland, horticulture,
living biomass,
decrease.
Forest converted to
cropland, living
biomass
5B4 Cropland remaining Fac2 Lognor | NIJOS (2005)
cropland, reduced mal
tillage, soil
5B5 Cropland remaining Fac3 Lognor | NIJOS (2005)
cropland, histosaols, mal
soil
5C1 Grassland remaining | Fac3 Lognor | NIJOS (2005)
grassland, histosols, mal
soil
5C2 Cropland converted Fac2 Lognor | NIJOS (2005)
to grassland, soil mal
5C3 Cropland converted 25 Normal | NIJOS (2005)
to grassland,
horticulture, living
biomass, decrease
5D1 Wetland remaining Fac3 Lognor | NIJOS (2005)
wetland, peat mal
extraction, soil
5E1 Forest converted to 50 Lognor | NIJOS (2005)
settlements, living mal
biomass
5P1 Forest fertilizer Fac5 Lognormal | NIJOS (2005)
5Q1, 5Q2 | Forest drainage, Fac10 Lognormal | NIJOS (2005)
Wetland drainage
581 Cropland disturbance Fac10 Lognormal | NIJOS (2005)
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IPCC Pollutant source 2 o). per |Density | Source/ (20). per | Density Source/ (20). per | Density Source/ (20). per | Density Source/
Source cent? shape | comment cent? shape comment cent’ shape comment cent? shape comment
category
5T1,5T2 | Cropland liming, 10 Normal | NIJOS (2005)
Other liming (lakes
and rivers)
5U1 Forest fires 75 Lognormal | NIJOS (2005) | 75 Lognormal | NIJOS (2005)
6A Solid waste disposal 30 Lognormal | SFT (2006a)
6B Waste water 70 Lognormal | IPCC (2001)
treatment - CH, and expert
judgement,
Statistics
Norway”
6B Waste water 70 Lognormal | Expert
treatment - N,O judgement,
Rypdal and
Zhang (2000)
6C Waste incineration 30 Normal | Expert Fac2 Lognormal | Expert Fac3 Lognormal | Expert
judgement, judgement, judgement,
Statistics Statistics Statistics Norway
Norway Norway

1 Strongly skewed distributions are characterisefé@®, fac3, facs and faclthdicating that 2 is respectively a factor 2, 3, 5 and 10 below alnolve the mean.
2 BOD/ person 30%, Bo 30% (IPCC 2001) and fractioaesobic treated 55%
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3. Dependencies between parameters

Some of the input parameters (emission factorsaatidity data) are for various reasons not
independent, that means that their values are depénor correlated). The problem of
dependencies may be solved by appropriate aggoegati the data or explicitly by
modelling. In this work we have partly designed thetaset to reduce the problem with
dependencies as well as introduced a number ohdepee assumptions into the model.

The determination of dependencies is sometimes fliculli task and requires some
understanding of the data set and the assumptisbased on. Initial estimates with variable
assumptions have shown that the assumptions omdepeies generally have little effect on
the final conclusions on uncertainties. The assionptof dependencies of data between years
are, however, crucial for the determination of tremcertainty (Rypdal and Zhang 2000).

Dependencies between activity data

The activity data are in principle independent. ldger, the same activity data may be used to
estimate more than one source category (e.g. iadheulture sector). Also the same activity

data are used for estimating emissions of more timenpollutant (especially in the case of

energy emissions). For the energy sector we aregeawnfithe dependencies between the
activity data used, but we have not found a wdyatiadle this in the statistical modelling.

The cases when activity data are assumed depeindéet statistical modelling are:

» Where the same activity data are used to estimmaitgs@®ns of more than one pollutant.

» The number of domestic animals. The same populdida are used for estimation of a) methane from

enteric fermentation, b) methane and nitrous okide manure management and c) nitrous oxide from
agricultural soils

» For estimation of BD from manure management;MIfrom manure spreading and®ifrom animal
production (pasture) the following dependency eatiom has been used for the activity data:
» 70 % of emissions dependent on cattle population
» 30 % of emissions dependent on cattle population
» For estimation of BD from indirect soil emissions the following dependy estimation has been used for
the activity data:
» 23 % of emissions dependent on cattle population
» 10 % of emissions dependent on cattle population
» 67 % of emissions dependent on amount of syntfetitizer used

Dependencies between emission factors

Where emission factors have been assumed equdlaveetreated them as dependent in the
analysis.
The following assumptions have been made:
e The CQ emission factors for each fuel type are dependent
e The methane and nitrous oxide emission factors frombustion are dependent where they have been
assumed equal in the emission inventory model
» In afew cases the emission factors of differefiupents are correlated. That is in cases when IO
oxidised from methane (oil extraction, loading @oel mining).
» For all direct emissions of /@ from agricultural soils, except for,8 from cultivation of organic soll,
the same emission factor is being used, and thes®are dependent.
* There is a dependency between the emission fastat for calculating emissions from cropland liming
and other liming.

We know that it also exists dependencies betweagr sburces in LULUCF, e.g. between the activittada
in the sourceS5A2 Forest remaining foresind5Q1 Forest drainageBut we have no estimates for the
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uncertainty in activity data, and anyhow the uraety in the emission factors is so big that efehe
activity data is given an uncertainty it will haaeminimal effect on the total uncertainty estimfatethe
source.

Dependencies between data in base year and end year

The estimates made for 1990 and 2004 will to aelaxtent be based on the same data and
assumptions.

Activity data

The activity data are determined independentlyhi@ two years and are in principle not
dependent. Correlation could be considered in cadese activity data can not be updated
annually or where updates are based on extrapotatio interpolations of data for another
year

This implies that we have assumed that errors tivigc data are random, hence that
systematic method errors are insignificant. It hewever, likely that there is a certain
correlation between the activity data as they Hsen determined using the same methods.

Emission factors

Most of the emission factors are assumed unchafigetd1990 and 2004. Those that are not
are all based on the same assumptions. This imitiegsall the emission factors are fully
correlated between the two years.

This means that we have assumed that the emisstbors assumed unchanged actually are
unchanged from the base to end year. In reality &xpected that most emission factors are
changing, but the degree of change is usually nowk.

4. The statistical modelling

Uncertainty analysis based on probabilistic analysiplies that uncertainties in model inputs
are used to propagate uncertainties in model ositdine result of the uncertainty estimation
gives us the range and likelihood of various out@ties (Cullen and Frey 1999).

Having generated a data set according to the speég@arametric simultaneous distribution of
the data described in Table 1 and Table 2, we mkyulate any desired output defined as a
function of the data. This gives us one simulatatiom realisation of this output, according
to its marginal distribution derived from the ungarg simultaneous distribution of the data.
Independent repetition of the simulation gives asependent sample of the desired output
according to its marginal distribution. The sizetbé sample is given by the number of
repeated simulations, and has nothing to do wighsilae of the original data set. Based on
such an independent and identically distributedpdemwe may use the sample mean as an
estimate of the mean of the output; we may alsotigeesample standard deviation as an
estimate of the standard deviation of the output.
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5. Results of the Tier 2 Uncertainty analysis
Table 3 to 6 give the results for the uncertaintiethe total emissions and trends for the GHG
inventory, excluding and including the LULUCF secto
Uncertainties in emission level

The estimated uncertainties of the level of totaissions and in each gas are shown in Table
3 and 4.

Table 3. Uncertainties in emission level. Each gasd total GWP weighted emissions. Excluding
the LULUCF sector.

1990 K (mean) Fraction of total Uncertainty
emissions 20 (per cent of
mean)
Total 50 mill. Tonnes 1 7
CO, 35 mill. Tonnes 0.69 3
CH, 4.8 mill. Tonnes 0.10 15
N,O 5.0 mill. Tonnes 0.10 57
HFC 18 tonnes 0.00 49
PFC 3.4 mill. Tonnes 0.07 21
SFg 2.2 mill. Tonnes 0.04 2
2004 p (mean) Fraction of total Uncertainty
emissions 20 (per cent of
mean)
Total 55 mill. Tonnes 1 6
CO, 44 mill. Tonnes 0.80 3
CH, 4.8 mill. Tonnes 0.09 14
N,O 4.9 mill. Tonnes 0.09 59
HFC 401 ktonnes 0.01 51
PFC 880 ktonnes 0.02 20
SFg 274 ktonnes 0.00 15
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Table 4. Uncertainties in emission level. Each gasid total GWP weighted emissions. Including
the LULUCF sector..

1990 p (mean) Fraction of total Uncertainty
emissions 20 (per cent of
mean)
Total 35 mill. Tonnes 1 14
CO, 20 mill. Tonnes 0.56 20
CH, 4.9 mill. Tonnes 0.14 16
N,O 5.0 mill. Tonnes 0.14 59
HFC 18 tonnes 0.00 51
PFC 3.4 mill. Tonnes 0.10 20
SFg 2.2 mill. Tonnes 0.06 2
2004 K (mean) Fraction of total Uncertainty
emissions 20 (per cent of
mean)
Total 34 mill. Tonnes 1 14
CO, 23 mill. Tonnes 0.67 18
CH, 4.8 mill. Tonnes 0.14 14
N,O 4.9 mill. Tonnes 0.14 53
HFC 401 ktonnes 0.01 52
PFC 880 ktonnes 0.03 20
SFg 274 ktonnes 0.01 15

The total national emissions of GHG in Norway ir®Q%re estimated with an uncertainty of
7 per cent of the mean. The main emission compddépis known with an uncertainty of 3
per cent of the mean. In 2004, the total uncerntdias decreased to 6 per cent of the mean.
The highest uncertainty change between 1990 andl 2060 the uncertainty estimates for the
Sk emissions, which has increased from 2 to 15 per@iethe mean. However, the SF
emissions are strongly reduced. FeONand HFC there are a minor increase in the
uncertainty between the years, for £ahd PFC a minor decrease, while the uncertaimty fo
CO, remained constant.

By including the LULUCF sector the results from trealysis show a total uncertainty of 14
per cent of the mean both in 1990 and in 2004. didubling of uncertainty is caused mainly
by forest biomass and grassland histosoils.

In the uncertainty analysis carried out in the y&@00 (Rypdal and Zhang 2000), the
uncertainty for the total national emissions of GHGLUCF sector excluded) in 1990 was
estimated to be 21 per cent of the mean. In thearelysis the uncertainty estimate is
reduced to one third. There are several reasorthéarew lower estimate. One reason is that
Statistics Norway and the Norwegian Pollution Coh&uthorities have increased the
inventory quality by using higher tiers for some loategories and also improved
methodologies for other sources. But the main mreésiothe reduced uncertainty is that
Statistics Norway has collected new and lower uag#y estimates for some activity data
and emission factors that contributed substanttallyre total uncertainty in the emission
estimate. This means that the total uncertainth@finventory have not been reduced as
much as the estimates indicates, since it is prdyincertainty estimates themselves that
have been improved. The main reduction lies iséndstimate of the uncertainty for theON
emissions. In 2000 the uncertainty in this comptsestimate was estimated to 200 per cent
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of the mean. In this years’ analysis the uncenya@stimate is reduced to 57 per cent of the
mean, see explanation to this reduction in thegraph below. For C&the uncertainty
estimate is unchanged between the two analysesr (&pt), while all the other emission
components show a decrease in the uncertainty &stnm the new analysis compared to the
analysis from 2000.

The main reason for the high uncertainty estimateife NO emissions in the 2000 analysis
was the high uncertainty estimate used for the ®omdactor used for estimating® from
agricultural soils (2 orders of magnitude). Thig@mainty is in the new analysis reduced to
an uncertainty of factor 5 for direct soil emissiéactor 2 for animal production and factor 3
for indirect soil emission. These new uncertairgireates are collected from the guidelines
IPCC (2001) and IPCC (1997b), where also the eondsictor used is collected.

As mentioned above, another reason for the reduceertainty is that in the years between
the two analyses important inventory improvementiws been carried through. New
emission sources have also been included to makgrédenhouse gas inventory for Norway
more complete, and the inventory is today even riroliee with the IPCC Guidelines than
the case was in 2000.

Uncertainties in emission trend

The estimated uncertainties of the trend of tatsiksions and each gas are shown in Table 5
and 6.

Table 5. Uncertainty of emission trend. 1990-200&xcluding the LULUCF sector.

per cent change Uncertainty
((M2004~H1990) *100/H1 990) (2*0*100/p1990)
Total 10 4
CO, 26 4
CH, -1 11
N,O -2 18
HFC - -
PFC -74 15
SFe -88 0

Table 6. Uncertainty of emission trend. 1990-2004hcluding the LULUCF sector.

Per cent change Uncertainty
((M2004-1990) *100/ M1 990) (2*0*100/1990)
Total 2.1 7
CO, 18 11
CH, -1 12
N,O -2 20
HFC - -
PFC -74 15
SFg -88 0

The result shows that the increase in the total @Hissions from 1990 to 2004 is 10 =4 per
cent when the LULUCF sector is not included. Norwag by the ratification of the Kyoto
Protocol obliged to limit the emissions of greent®gases in the period 2008-2012 to 1 per
cent over the emissions in 1990 after trading Wi@ quotas and the other Kyoto
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mechanisms is taken into account. It is importarketep in mind that the emission figures
reported in connection to the Kyoto Protocol hasiacertainty connected to the reported
values.

In (Rypdal and Zhang 2000) the increase from 19900 (in a given projection scenario)
was 21 £4 per cent. It is reasonable that the epmsscrease was higher in the 2000 analysis,
since it was estimated for a longer period.

With the sector LULUCEF included in the calculatiaghsere has been a decrease in the total
trend uncertainty with -2 +7 per cent.
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Appendix A

Table 7. Source category level used in the analysis

IPCC Source
Category Pollutant source
1A1A Public electricity and heat prod General fuel combustion- Coal/coke
1A1A Public electricity and heat prod General fuel combustion- Wood
1A1A Public electricity and heat prod General fuel combustion- Gas
1A1A Public electricity and heat prod General fuel combustion- Oil
1A1A Public electricity and heat prod General fuel combustion- Waste
1A1B Petroleum refining General fuel combustion- Gas
1A1B Petroleum refining General fuel combustion- Oil
1A1C Manufacture of solid fuels and other energy General fuel combustion- Gas
1A1C Manufacture of solid fuels and other energy General fuel combustion- Oil
1A2A Iron and steel General fuel combustion- Coal/coke
1A2A Iron and steel General fuel combustion- Wood
1A2A Iron and steel General fuel combustion- Gas
1A2A Iron and steel General fuel combustion- Oil
1A2B Non-ferrous metal General fuel combustion- Coal/coke
1A2B Non-ferrous metal General fuel combustion- Wood
1A2B Non-ferrous metal General fuel combustion- Gas
1A2B Non-ferrous metal General fuel combustion- Oil
1A2C Chemicals General fuel combustion- Wood
1A2C Chemicals General fuel combustion- Gas
1A2C Chemicals General fuel combustion- Oil
1A2D Pulp, paper, print General fuel combustion- Coal/coke
1A2D Pulp, paper, print General fuel combustion- Wood
1A2D Pulp, paper, print General fuel combustion- Gas
1A2D Pulp, paper, print General fuel combustion- Oil
1A2E Food processing, beverages, tobacco General fuel combustion- Coal/coke
1A2E Food processing, beverages, tobacco General fuel combustion- Wood
1A2E Food processing, beverages, tobacco General fuel combustion- Gas
1A2E Food processing, beverages, tobacco General fuel combustion- Oil
1A2F Other General fuel combustion- Coal/coke
1A2F Other General fuel combustion- Wood
1A2F Other General fuel combustion- Gas
1A2F Other General fuel combustion- Oil
1A2F Other Waste combustion- other manufacturing
1A3A Transport fuel - civil aviation
1A3B Transport fuel - road transportation
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1A3C
1A3D
1A3E
1A4A
1A4A
1A4A
1A4A
1A4B
1A4B
1A4B
1A4B
1A4C
1A4C
1A4C
1A4C
1A5A
1A5B
1B1A
1B2A
1B2A
1B2A
1B2B
1B2C
1B2C
1B2C
2A1
2A2
2A3
2B1
2B2
2B4
2B4
2B5
2C1
2C2
2C3
2C4
2C5
2C5
2D2
2F
3A
3B
3C
3D
4A1
4A10
4A3
4A4
4A6
4A8
4A9
4B1
4B11
4B12
4B13
4B3
4B4
4B6
4B8
4B9
4D1
4D1
4D1
4D1
4D2
4D3
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Transport fuel - railway
Transport fuel - navigation

Transport fuel - motorized equipment and pipeline

Commercial/institutional
Commercial/institutional
Commercial/institutional
Commercial/institutional

Residential

Residential

Residential

Residential
Agriculture/forestry/fishing
Agriculture/forestry/fishing
Agriculture/forestry/fishing
Agriculture/forestry/fishing

Military

Military

Coal mining, Extraction of natural gas
Extraction of oil - transport

Extraction of oil - refining/storage
Extraction of oil - distribution gasoline
Coal mining, Extraction of natural gas
Venting

Flaring

Well testing

Cement production

Lime production

Limestone and dolomite use
Ammonia production

Nitric acid production

Silicium carbide production

Calcium carbide production

Methanol and plastic production

Iron and steel production

Ferroalloys production

Aluminium production

SF6 used in Al and Mg foundries

Mg production

Ni production, anodes

Carbonic acid, bio protein
consumption of halocarbons and SF6
Paint application

Degreasing and dry cleaning

General fuel combustion- Wood

Gas combustion- commercial/institutional
General fuel combustion- Oil

Waste combustion - commercial/institutional
Coal/coke combustion- residential

General fuel combustion- Wood

Gas - residential

General fuel combustion- Oil

Coal/coke combustion- agriculture

General fuel combustion- Wood

Gas combustion - agriculture/forestry/fishing
General fuel combustion- Oil

Military fuel - stationary

Military fuel - mobile

Chemical products, Manufacture and processing

Other

Enteric fermentation - cattle
Enteric fermentation - other animal
Enteric fermentation - sheep
Enteric fermentation - goat

Enteric fermentation - horse
Enteric fermentation - swine
Enteric fermentation - poultry
Manure management - CH4 -cattle

Manure management - N20 - Liquid storage
Manure management - N20 - solid storage
Manure management - CH4 - other animal
Manure management - CH4 - sheep
Manure management - CH4 -goat

Manure management - CH4- horse
Manure management - CH4- swine
Manure management - CH4- poultry

Direct soil emission - Fertilizer

Direct soil emission - Manure

Direct soil emission- Organic soil

Direct soil emission- Other

Animal production

Indirect soil emission- Deposition
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4D3
4F1
5A1
5A2
5A3
5A4
5B1
582
5B3
5B4
5B5
5B6
5C1
5C2
5C3
5D1
5E1
5P1
5Q1
5Q2
5S1
5T1
5T2
5U1
6A

6B

6B

6C
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Indirect soil emission - Leaching, other

Burning of straw

Forest remaining Forest, Living biomass

Forest remaining Forest, Soil, Drained organic soils

Forest remaining Forest, Dead biomass

Forest remaining Forest, Soil, Other

Cropland remaining Cropland, Horticulture, Living biomass, increase
Cropland remaining Cropland, Horticulture, Living biomass, decrease
Forest converted to Cropland, Living biomass

Cropland remaining Cropland, Reduced tillage, Soil

Cropland remaining Cropland, Histosols, Soil

Cropland remaining Cropland Erosion of new agriculture land Soil, net change
Grassland remaining Grassland, Histosols, Soll

Cropland converted to Grassland, Soil

Cropland converted to Grassland, Horticulture, Living biomass, decrease
Wetland remaining Wetland, Peat extraction, Soil

Forest converted to Settlements, Living biomass

Forest Fertilizer

Forest Drainage

Wetland Drainage

Cropland Disturbance

Cropland Liming

Other Liming (Lakes and rivers)

Forest Fires

Managed waste disposal on land

Waste water -CH4

Waste water - N20 pipeline

Waste water - N20 plant

Waste incineration
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Annex llI: QA/QC performed for GHG emissions from
industrial plants included in the national GHG inventory

1. Introduction

In 2006, SFT performed QA/QC on time series frorAdL 2004 of greenhouse gas (GHG)
emissions from the largest industrial plants inWy.

The following sectors of industry were covered: @atproduction, mineral fertilizers,
carbide industry, production of ferroalloys, protioc of primary aluminium, anode
manufacture, production of iron and steel, nickeldoiction, pulp and paper manufacture, oil
refineries, gas terminals, lime production, oth@meral production, methanol production,
plastics, other chemical industry and productiomafyjnesium.

The main documentation from this work is contaime&xcel spread sheets giving the
resulting time series for each plant included is thvision, and in a documentation report
(SFT 2006). The methodology was also presentechimei 11l of the National Inventory
Report 2006, 2007 and 2008.

The methodology is again presented in the Natibnedntory Report 2009 since it is the
same methodology that is used and will be use&f& emissions from the largest industrial
plants in Norway.

There have been several changes since the metigydess described and hence are not
reflected in the remaining Annex.

e The 2005 GHG inventory data from the preliminaryigsion trading system (2005-
2007) has been used. Note that the 2008 GHG andrdswvill include data from the
emissions trading scheme (2008-2012) that is linkitlal the EU emission trading
scheme. There was a voluntary agreement betweestmydand authorities covering
the most carbon-intensive industry not includethmtrading system in 2005-2007.
This has led to that the reporting requirementsstareter than before and QC is even
more detailed.

e Changes of more than 20% (10% for plants includeshiission trading) are flagged
in the Excel spread sheets for further QC in calfabon with the plant.

» The Inkosys database has been replaced by therdfming” database. Data has been
transferred from Inkosys to Forurensing.

« Based on responses from ERT, more attention ismgivénplied emission factors
(IEF).

* New plants and a new sector (gas-fired power plamesnow included

» Several time series have been recalculated

2. Method for establishing and verifying data seris of emissions
The following work procedure was established tofyefata series:

1. For each plant; a first time series of emissiomm det well as activity data were
established with basis on existing sources of (f#a section on data sources).
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2. The first time series of emission data and actigdya were presented in both a table
format as well as a graphic presentation. SeedgiMIl.1 and Alll.2 for examples.

3. Based on the table with compiled data and the gegplksentation, it was possible to
identify:

e Lack of emission data and activity data for anyryeaime series.

* Possible errors in the reported data. Possibtesewere typically identified if
there were discrepancies between reported actaity (consumption of raw
materials, production volumes etc) and emissions,tbere were large
variations in the existing time series of emissions

4. The emission data where supplemented and/or ced d@gpossible by one or more of
the following sources of information:
e Supply of new data from the company
e Supplementary data from SFT paper archives.
» Verification of reported emission data by new ckdtions based on reported
activity data.
» Calculation of missing emissions (if sufficientigity data were present).

5. Afinal time series of greenhouse gas emissions 1890 to 2004 were established,
and presented both as a tables and a figure. ofigjie of the data was documented
by the use of colour codes. (see chapter 3.1.2)

6. The differences between former and new time sefiesnissions were identified and
documented.

In the tables, colour codes were used to desdnbsdurce and type of the data. See figure
Alll.1 as an example of a data table with the empteons of the colour codes.

Figure Alll.1 — Examples of presentation in dathlés and the use of colour codes

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
CO2 process (1000 ton) 218,0 232,6] 252,0] 256,0 243,6 2730 271,9 242,0] 2654] 2727 272,5] 218,01 129,1] 209,0f 2295
CH4 (ton) 79,5 69 72 77 74 84 84 80| 88 86 87 74 52 69 76|
N20 (ton) 26,5] 26 27 29 27 31 31 30| 33 32] 33 28| 20 28| 31
Activity data -whitebook(1000 ton) 69,68 84,33 85,1 84,55 70,05
Activity data -Inkosys (1000 ton) 61 64 786 802 879 85,4 73,2 79,7 80,3 79,8 53,5 456 724
Time Serie 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
total CO2 (1000 tons) a7 32 64 84 161 151 207 207 202 185 128 213 153 135 137
CO2 combustion (1000 tons) 38 23 55 75 152 143 199 198 193 177 119 205 145 127 127
CO2 process (1000 tons) 9 9 9 9 9 9 9 9 9 8 9 8 8 9 10
CH4 (ton) 2,0 22 25 09 74 7,0 9,8 9,9 9,6 8,7 58 10,1 7,1 6,0 6,2
N20 (ton) 040 042 043 063 133 133 183 183 180 160 1,10 1,90 1,4 11 1,2
Activity data white book (1000 tons) 12,2 60,5 554 37,2 64,1
Activity data Inkosys (1000 tons) 173 7,4 48,1 451 626 63,0 60,7 554 356 64,1 457 39,4 41,3
Data from: Color

code

White book on GHG

Inkosys database e

Former time serie reported to
Statistics Norway
New, calculations by SFT

New, by intrapolation
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‘ New, provided by company | ‘

Figure Alll.1 illustrates different data tables windication of the data sources with colour
codes.

As the figure shows, there were six main sourcdmaf data to the time series: the white
book on GHG, the Inkosys database (described tinseon data sources), new data
calculated by SFT based on reported activity dega; data provided by company, and new
data based on intrapolation between. Intrapolatias typically used as a method to establish
data for the year 1991, if the emissions from 1880 1992 were given.

The emission data and the activity data were pteden graphic presentation for a visual
presentation.

Figure Alll.2 illustrates a presentation of the sgmns and activity data from a pulp and
paper plant.

Figure Alll.2 — Example of graphic presentation

250

200 A\
\N /\ —e— total CO2 (1000 tons)
150 ~ V 2 —=— CO2 combustion (1000 tons)

CO2 process (1000 tons)

CH4 (ton)
—*—N20 (ton)
100 1 —e— Activity data white book (1000 tons)
—+— Activity data Inkosys (1000 tons)
50 V /0-—4\,\‘\\/ /\\.\’_’4
° \/\/
0 R

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

3. Data sources

The Inkosys Database

Data from the annual company emission reportstaresgin the SFT database INKOSYS.
The database contains data from 1992, and holdssamiand activity data from all
companies reporting emissions to SFT. The Inkosyaldse holds reported emissions and
activity data from Norwegian companies. The comgameport the data according to a
manual (SFT, 2004). In SFT, the respective resptmsificer in the State Pollution Control
Authority undertakes a control of the data, betbey are inserted in the database.

The white book on GHG from Norwegian process ingust
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The white book on GHG from Norwegian process ingusgs initiated by the Federation of
Norwegian Process industry (PIL), Norwegian Cheirindustrial Worker’s Union (NKIF)
and Norwegian Oil- and Petrochemical Worker's U(NOPEF). The work was carried out
by DNV and Sintef, who collected, compiled, congdland verified all emissions of climate
gasses from these industrial plants for the ye2@§,11998, 1999, 2000 and 2001. The
method of work as well as the main results areritgesat in the reports from this project
(Federation of Norwegian Process Industry 2003 flain data files and verification tables
from this work have been made available for théeSeallution Control Authority. The white
book includes data from 60 process industry plants.

Since the emission data in this white book has glormigh a thorough verification process,
these emissions were assumed to be correct, wangssther information proved them
incorrect. If several data sources reported diffieseries of emissions, the data series from
the white book were used.

The white book on GHG from Norwegian pulp and papéustry

The white book on GHG from Norwegian pulp and papéustry work was initiated by the
Norwegian Pulp and Paper Association, and wasethaut by DNV, Sintef and the
Norwegian Association of Energy Users and Suppliengy collected, compiled, controlled
and verified all emissions of climate gasses fromrelevant pulp and paper plants for the
years 1990, 1998, 1999, 2000 and 2001. The methadri as well as the main results are
described in the reports from this project (NorveegPulp and Paper Association 2003). The
main data files from this work have been made aw&el for the State Pollution Control
Authority.

Since the emission data in this white book has glrigh a thorough verification process,
these emissions were assumed to be correct, wangssther information proved them
incorrect. If several data sources reported diffeseries of emissions, the data series from
the white book were used.

Other sources
Other data sources also available for this workewer
* Annual update of the climate gas inventories basednnual reports from Norwegian
industry. Reported to Statistics Norway.
* Yearly (paper) reports from industry of emissioraiqg water and soil
(Egenrapportering).
* Applications for CQ-permits for the Norwegian emissions trading scheme

4. Documentation of calculations and time series

The main documentation from the work is contaime&xcel spread sheets giving the

resulting time series for each plant included is thvision. Each spread sheet includes
emission data and activity data from the relevaté dources for each production plant. It
includes the proposed time series for the relegesgnhouse gases, and states the sources for
this information. Relevant information related be tQA/QC process for the specific site is
noted as a comment or as a text box for each plant.
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Annex IV: Energy Balance Sheets 1990 - 2007
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Energy balance 1990
PJ
Fuel wood, Natural gas
black liquor, Petroleum and other
Total Coal Coke garbage Crude oil

1.1. Production of primary energy bearers 5141 9 - 37 3412 50 1119 514
2. Imports 258 20 28 0 69 140 - -
3. Exports 4 368 7 4 0 2897 373 1028 -
4. Bunkering 19 - - - - 19 - -
5. Changes in stocks (+ net decrease, - net increase) -64 -0 -1 - -62 -1 - -
7. Net domestic supply (1.1+2-3-4+5) 947 21 23 38 521 -204 92 514
8. Energy converted 1094 1 1 2 539 36 0 514
8.1. In blast furnaces 1 - 1 - - - - -
8.2. In crude petroleum refineries 575 - - - 539 36 - -
8.3. In thermal power plants 1 - - 1 - 0 - -
8.4. In dual purpose power plants 1 1 - 1 - - - -
8.5. In district heating plants 2 - 1 - 0 0 -
8.6. In hydropower plants 514 - - - - - - 514
1.2. Production of derived energy bearers 1035 - 6 - - 542 43 -
9. Consumption by energy sector 152 - - - - 4 141 -
10. Consumption for non-energy purposes 36 - - - - 36 - -
11. Losses in transport and distribution 29 - - - - - 2 -
12. Statistical differences (7-8+1.2-9-10-11-13) -31 -1 0 -0 -18 12 -24 -
13. Net domestic consumption 702 21 27 36 - 251 15 -
14. Manufacturing, mining and quarrying 272 21 27 15 - 29 15 -
15. Transport 161 - - - - 159 - -
16. Other sectors 269 0 0 20 - 62 0 -
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Energy balance 1991
PJ
Fuel wood, Natural gas
black liquor, Petroleum and other
Total Coal garbage Crude oil

1.1. Production of primary energy bearers 5603 9 - 36 3899 49 1142 468
2. Imports 251 17 26 0 69 128 - -
3. Exports 4861 8 3 0 3459 333 1036 -
4. Bunkering 16 - - - - 16 - -
5. Changes in stocks (+ net decrease, - net increase) 14 1 -0 - 10 4 - -
7. Net domestic supply (1.1+2-3-4+5) 991 19 23 36 518 -168 106 468
8. Energy converted 1019 1 2 2 510 35 0 468
8.1. In blast furnaces 2 - 2 - - - - -
8.2. In crude petroleum refineries 545 - - - 510 35 - -
8.3. In thermal power plants 1 - - 1 - 0 - -
8.4. In dual purpose power plants 1 1 - 1 - - - -
8.5. In district heating plants 2 - 1 - 0 0 -
8.6. In hydropower plants 468 - - - - - - 468
1.2. Production of derived energy bearers 978 - 5 - - 527 41 -
9. Consumption by energy sector 150 - - - - 4 138 -
10. Consumption for non-energy purposes 32 - - - - 32 - -
11. Losses in transport and distribution 28 - - - - - 2 -
12. Statistical differences (7-8+1.2-9-10-11-13) 48 0 0 - 8 48 -9 -
13. Net domestic consumption 693 18 26 34 - 240 15 -
14. Manufacturing, mining and quarrying 263 18 26 15 - 27 15 -
15. Transport 159 - - - - 157 - -
16. Other sectors 271 0 0 18 - 56 0 -
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Energy balance
PJ

1.1. Production of primary energy bearers
2. Imports
3. Exports
4. Bunkering
5. Changes in stocks (+ net decrease, - net increase)
7. Net domestic supply (1.1+2-3-4+5)

8. Energy converted

. In blast furnaces

. In crude petroleum refineries

. In thermal power plants

. In dual purpose power plants

. In district heating plants

. In hydropower plants

. Production of derived energy bearers

9. Consumption by energy sector

. Crude petroleum and natural gas production

. Coal mines

. Petroleum refineries

. Pumping storage power plants

. Hydro electric power plants

. Thermal power plants

. Combined heat and power plants

. District heating plants

. Gas supply

10. Consumption for non-energy purposes

11. Losses in transport and distribution

12. Statistical differences (7-8+1.2-9-10-11-13)

13. Net domestic consumption

14. Manufacturing, mining and quarrying

14.1. Mining and quarrying

14.2. Manufacture of paper and paper products
14.3. Manufacture of industrial chemicals

14.4. Manufacture of iron, steel and ferro alloys

14.5. Manufacture of aluminium and other non-ferrous metals
14.6. Other manufacturing industries
15. Transport

15.1. Railways and subways

15.2. Air transport

15.3. Road transport

15.4. Coastal shipping

16. Other sectors

16.1. Fishing

16.2. Agriculture

16.3. Households

16.4. Other consumers

1992

Total

692
258

35
38
49

68
65
164

22
110

270
16

151
93

Coal Coke garbage

(=1

o o .

Annex | - IX
National Inventory Report 2009 - Norway

Fuel wood,

black liquor, Middle

37 4473 9 - -
0 47 17 6 26
- 3916 125 15 165
- - - - 9
- -25 1 -1 -0

37 580  -98 -9 -148
5 572 10 2 3
- 572 10 2 3
1 - - - 0
2 - - - -
2 - - - 0
- - 186 45 275
- - 0 0 4
- - - - 3
- - 0 0 0
- - 0 - 0
- - 0 0 0
- - - - 0
. 8 4 7 -3

32 - 74 28 123

14 - - 0 13
- - - 0 1

10 - - 0 0
- - - - 0
0 - - 0 0
- - - - 2
4 - - 0 10
- - 73 21 66
- - - - 1
- - 0 21 -
- -T2 - 39
- - 2 - 25

18 - 1 6 45
- - 0 0 16
- - 0 0 7

18 - 1 6 7
0 - 0 0 15

w
©

(<2}

LS ol oN N

[eNeNeNoNoN I

OO oOoOOoONW

Crude oil Petrol Kerosene distillates Heavy fuel oil LPG Natural gas

Other gases

W aterfall
energy

Electricity

I
N
® w

O OO WNNOPR

358
160

23
17
26

118
76

District
heating

NP OO W,



Annex | - IX
National Inventory Report 2009 - Norway

Energy balance 1993
PJ
Fuel wood,
black liquor, Middle W aterfall
Total Coal Coke garbage Crude oil Petrol Kerosene distillates Heavy fuel oil LPG Natural gas Other gases energy

District
Electricity heating

1.1. Production of primary energy bearers 6 528 8 - 41 4747 25 - - - 62 1140 - 507 - -
2. Imports 229 20 25 0 56 19 3 22 35 46 - - - 2 -
3. Exports 5700 6 5 0 4212 133 17 161 60 66 1009 - - 31 -
4. Bunkering 22 - - - - - - 10 12 - - - - -
5. Changes in stocks (+ net decrease, - net increase) -33 2 -0 - -31 -5 -3 3 1 -0 - - - - -
7. Net domestic supply (1.1+2-3-4+5) 1002 23 20 41 561 -95 -18 -145 -35 42 131 - 507 -28 -
8. Energy converted 1127 1 1 5 570 7 2 6 27 1 - 0 507 1 -
8.1. In blast furnaces 1 1 - - - - - - - - - - -
8.2. In crude petroleum refineries 613 - - - 570 7 2 6 27 1 - - - - -
8.3. In thermal power plants 0 - - - - - - 0 0 - - - - -
8.4. In dual purpose power plants 3 1 - 2 - - - - - - - - - - -
8.5. In district heating plants 4 - - 2 - - - 0 0 - - 0 - 1 -
8.6. In hydropower plants 507 - - - - - - - - - - - 507 - -
1.2. Production of derived energy bearers 1078 - 7 - - 180 46 282 66 12 - 48 - 432 6
9. Consumption by energy sector 168 - - - - 0 0 4 0 0 126 29 - 8 -
9.1. Crude petroleum and natural gas production 131 - - - - - - 4 0 - 126 - - 1 -
9.2. Coal mines 0 - - - - 0 - 0 - - - - - 0 -
9.3. Petroleum refineries 32 - - - - 0 - 0 0 0 - 29 - 2 -
9.4. Pumping storage power plants 2 - - - - - - - - - - - - 2 -
9.5. Hydro electric power plants 3 - - - - 0 0 0 0 - - - - 3 -
9.6. Thermal power plants 0 - - - - - - - - - - - - 0 -
9.7. Combined heat and power plants 0 - - - - - - - - - - - - 0 -
9.8. District heating plants 0 - - - - - - 0 - - - - - 0 -
9.9. Gas supply - - - - - - - - - - - - - - -
10. Consumption for non-energy purposes 37 - - - - 0 0 0 1 36 - - - - -
11. Losses in transport and distribution 33 - - - - - - - - - - 3 - 29 2
12. Statistical differences (7-8+1.2-9-10-11-13) 2 2 -0 1 -9 4 -1 -5 -9 13 4 - - 3 0
13. Net domestic consumption 713 21 26 35 - 74 27 132 11 3 - 16 - 363 4
14. Manufacturing, mining and quarrying 268 21 26 15 - - 0 13 11 3 - 15 - 164 1
14.1. Mining and quarrying 4 - - - - - 0 1 1 0 - - - 2 -
14.2. Manufacture of paper and paper products 39 0 - 10 - - 0 0 3 0 - - - 25 -
14.3. Manufacture of industrial chemicals 49 4 6 - - - - 1 2 0 - 14 - 21 0
14.4. Manufacture of iron, steel and ferro alloys 41 9 10 0 - - 0 0 0 0 - 0 - 22 0
14.5. Manufacture of aluminium and other non-ferrous

metals 69 - 6 - - - - 1 1 0 - 1 - 60 -
14.6. Other manufacturing industries 66 7 5 5 - - 0 9 4 2 - - - 33 0
15. Transport 172 - - - - 73 21 76 1 - - - - 2 -
15.1. Railways and subways 4 - - - - - - 1 - - - - - 2 -
15.2. Air transport 21 - - - - 0 21 - - - - - - 0 -
15.3. Road transport 116 - - - - 71 - 45 - - - - - - -
15.4. Coastal shipping 31 - - - - 2 - 29 1 - - - - 0 -
16. Other sectors 272 0 0 21 - 1 6 44 0 0 - 0 - 197 3
16.1. Fishing 16 - - - - 0 0 16 0 - - - - 0 -
16.2. Agriculture 13 0 - - - 0 0 7 0 - - - - 5 0
16.3. Households 153 0 0 21 - 1 6 6 0 0 - - - 118 1
16.4. Other consumers 90 - - 0 - 0 0 15 0 0 - 0 - 73 2
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Energy balance 1994
PJ
Fuel wood,
black liquor, Middle W aterfall District

Total Coal Coke garbage Crude oil Petrol Kerosene distillates Heavy fuel oil LPG Natural gas Other gases energy Electricity heating
1.1. Production of primary energy bearers 7 229 8 - 43 5251 89 - - - 105 1255 - 477 -
2. Imports 249 22 27 0 45 26 6 21 39 45 - - - 17
3. Exports 6 400 5 4 0 4709 178 18 180 53 102 1133 - - 18
4. Bunkering 24 - - - - - - 11 13 - - - - -
5. Changes in stocks (+ net decrease, - net increase) -19 -0 -0 - -11 3 0 -10 -1 0 - - - -
7. Net domestic supply (1.1+2-3-4+5) 1035 26 23 43 575 -60 -12 -179 -28 49 122 - 477 -0
8. Energy converted 1120 1 2 6 593 6 3 2 29 1 - 0 477 1
8.1. In blast furnaces 2 - 2 - - - - - - - - - - -
8.2. In crude petroleum refineries 633 - - - 593 6 3 2 29 1 - - - -
8.3. In thermal power plants 1 - - 1 - - - 0 0 - - - -
8.4. In dual purpose power plants 3 1 - 2 - - - - - - - - - -
8.5. In district heating plants 4 - - 2 - - - 0 0 - - 0 - 1
8.6. In hydropower plants 477 - - - - - - - - - - - 477 -
1.2. Production of derived energy bearers 1077 - 7 - - 182 50 294 70 14 - 46 - 408 6
9. Consumption by energy sector 184 - - - - 0 0 5 0 1 138 29 - 11
9.1. Crude petroleum and natural gas production 144 - - - - - - 5 0 - 138 - - 1
9.2. Coal mines 0 - - - - 0 - 0 - - - - - 0
9.3. Petroleum refineries 31 - - - - 0 - 0 0 1 - 29 - 2
9.4. Pumping storage power plants 5 - - - - - - - - - - - - 5
9.5. Hydro electric power plants 3 - - - - 0 0 0 0 - - - - 3
9.6. Thermal power plants 0 - - - - - - - - - - - - 0
9.7. Combined heat and power plants 0 - - - - - - 0 - - - - - 0
9.8. District heating plants 0 - - - - - - - - - - - - 0
9.9. Gas supply - - - - - - - - - - - - - -
10. Consumption for non-energy purposes 37 - - - - 0 0 0 1 36 - - - -
11. Losses in transport and distribution 33 - - - - - - - - - - 3 - 28 2
12. Statistical differences (7-8+1.2-9-10-11-13) 8 1 -0 - -18 42 5 -24 -4 21 -16 -0 - 0 0
13. Net domestic consumption 732 24 29 38 - 74 31 131 17 4 0 14 - 366 4
14. Manufacturing, mining and quarrying 282 24 29 16 - - 0 14 16 4 0 14 - 164 1
14.1. Mining and quarrying 5 - - - - - 0 1 1 0 - - - 2
14.2. Manufacture of paper and paper products 42 0 - 11 - - 0 0 7 0 - - - 23
14.3. Manufacture of industrial chemicals 48 5 6 - - - - 1 2 0 0 13 - 21 0
14.4. Manufacture of iron, steel and ferro alloys 47 10 12 - - - 0 0 0 0 - 0 - 24 0
14.5. Manufacture of aluminium and other non-ferrous
metals 71 0 7 0 - - 0 1 1 0 0 1 - 62
14.6. Other manufacturing industries 68 8 4 5 - - 0 10 4 3 - - - 32 1
15. Transport 171 - - - - 73 24 72 0 - - - - 2
15.1. Railways and subways 4 - - - - - - 2 - - - - 2
15.2. Air transport 24 - - - - 0 24 - - - - - - 0
15.3. Road transport 114 - - - - 71 - 43 - - - - - - -
15.4. Coastal shipping 30 - - - - 2 - 28 0 - - - - 0 -
16. Other sectors 279 0 0 22 - 1 7 45 0 0 0 0 - 200 3
16.1. Fishing 17 - - - - 0 0 17 0 - - - - 0 -
16.2. Agriculture 13 0 - - - 0 0 7 0 - - - - 6 0
16.3. Households 159 0 0 22 - 1 7 6 0 0 - - - 122 1
16.4. Other consumers 90 - - 0 - 0 0 16 0 0 0 0 - 71 2
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Energy balance 1995
PJ
Fuel wood,
black liquor, Middle W aterfall District

Total Coal Coke garbage Crude oil Petrol Kerosene distillates Heavy fuel oil LPG Natural gas Other gases energy Electricity heating
1.1. Production of primary energy bearers 7748 8 - 44 5636 114 - - - 126 1303 - 519 -
2. Imports 260 26 29 0 59 35 4 28 27 43 - - - 8
3. Exports 6 883 5 4 0 5155 184 14 154 53 128 1154 - - 32
4. Bunkering 30 - - - - - - 14 16 - - - - -
5. Changes in stocks (+ net decrease, - net increase) -3 -1 0 - -10 -2 8 7 2 -8 - - - -
7. Net domestic supply (1.1+2-3-4+5) 1093 29 25 44 531 -37 -2 -133 -40 33 149 - 519 -24
8. Energy converted 1112 1 2 6 542 9 3 9 20 1 - 0 519 1
8.1. In blast furnaces 2 - 2 - - - - - - - - - -
8.2. In crude petroleum refineries 583 - 0 - 542 9 3 9 20 1 - - - -
8.3. In thermal power plants 1 - - 1 - - - 0 0 - - - -
8.4. In dual purpose power plants 3 1 - 2 - - - - - - - - - -
8.5. In district heating plants 4 - - 3 - - - 0 - - - 0 - 1
8.6. In hydropower plants 519 - - - - - - - - - - - 519 -
1.2. Production of derived energy bearers 1052 - 6 - - 161 46 267 72 14 - 39 - 443 6
9. Consumption by energy sector 182 - - - - 0 0 5 0 - 141 25 - 10
9.1. Crude petroleum and natural gas production 147 - - - - - - 5 0 - 141 - - 1
9.2. Coal mines 0 - - - - 0 - 0 - - - - - 0
9.3. Petroleum refineries 27 - - - - 0 - 0 0 - - 25 - 2
9.4. Pumping storage power plants 5 - - - - - - - - - - - - 5
9.5. Hydro electric power plants 2 - - - - 0 0 0 0 - - - - 2
9.6. Thermal power plants 0 - - - - - - - - - - - - 0
9.7. Combined heat and power plants 0 - - - - - - 0 - - - - - 0
9.8. District heating plants 0 - - - - - - 0 - - - - - 0
9.9. Gas supply - - - - - - - - - - - - - -
10. Consumption for non-energy purposes 38 - - - - 0 0 0 1 37 - - -
11. Losses in transport and distribution 30 - - - - - - - - - - 3 - 26 2
12. Statistical differences (7-8+1.2-9-10-11-13) 41 1 -1 - -11 42 10 -16 -3 4 7 0 - 8 0
13. Net domestic consumption 742 27 30 38 - 73 31 135 14 5 1 11 - 374 4
14. Manufacturing, mining and quarrying 286 26 30 16 - - 0 13 13 4 1 11 - 170 1
14.1. Mining and quarrying 4 - - - - - 0 2 1 0 - - 2
14.2. Manufacture of paper and paper products 43 0 - 11 - - 0 0 6 0 - - - 25
14.3. Manufacture of industrial chemicals 46 5 6 - - - - 1 2 0 0 10 - 22 0
14.4. Manufacture of iron, steel and ferro alloys 51 12 12 - - - 0 0 0 0 - 1 - 26 0
14.5. Manufacture of aluminium and other non-ferrous
metals 73 - 7 - - - 0 1 1 0 1 1 - 62
14.6. Other manufacturing industries 70 9 4 5 - - 0 9 4 3 0 - - 33 1
15. Transport 175 - - - - 72 24 76 1 - - - - 2
15.1. Railways and subways 4 - - - - - - 1 - - - - - 2
15.2. Air transport 24 - - - - 0 24 - - - - - - 0
15.3. Road transport 117 - - - - 70 - 47 - - - - - - -
15.4. Coastal shipping 31 - - - - 2 - 28 1 - - - - - -
16. Other sectors 280 0 0 22 - 1 7 45 0 1 0 0 - 201 3
16.1. Fishing 17 - - - - 0 0 17 0 - - - 0 -
16.2. Agriculture 12 0 - - 0 0 7 0 - - - - 5 0
16.3. Households 161 0 0 21 - 1 6 6 0 0 - - - 125 1
16.4. Other consumers 90 - - 0 - 0 0 16 0 1 0 0 - 71 2
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Energy balance 1996
PJ
Fuel wood,
black liquor, Middle W aterfall District

Total Coal Coke garbage Crude oil Petrol Kerosene distillates Heavy fuel oil LPG Natural gas Other gases energy Electricity heating
1.1. Production of primary energy bearers 8 788 6 - 45 6323 134 - - - 137 1702 - 441 -
2. Imports 291 23 30 0 56 21 5 26 40 40 - - - 48
3. Exports 7971 4 5 0 5787 222 19 152 60 138 1570 - - 15
4. Bunkering 32 - - - - - - 15 18 - - - - -
5. Changes in stocks (+ net decrease, - net increase) -36 1 -2 - -27 -2 -8 -7 -1 10 - - - -
7. Net domestic supply (1.1+2-3-4+5) 1040 26 23 45 565 -68 -21 -148 -38 50 132 - 441 32
8. Energy converted 1100 1 1 6 601 5 4 12 27 1 - 0 441 1
8.1. In blast furnaces 1 - 1 - - - - - - - - - -
8.2. In crude petroleum refineries 648 - - - 601 5 4 10 27 1 - - - -
8.3. In thermal power plants 1 - - 1 - - - 0 - - - - -
8.4. In dual purpose power plants 3 1 - 2 - - - - - - - - - -
8.5. In district heating plants 5 - - 3 - - - 2 - - - 0 - 1
8.6. In hydropower plants 441 - - - - - - - - - - - 441 -
1.2. Production of derived energy bearers 1061 - 7 - - 177 59 298 77 15 - 44 - 377 6
9. Consumption by energy sector 194 - - - - 0 0 6 0 - 151 29 - 8
9.1. Crude petroleum and natural gas production 159 - - - - - - 6 - - 151 - - 2
9.2. Coal mines 0 - - - - 0 - 0 - - - - - 0
9.3. Petroleum refineries 31 - - - - 0 - 0 0 - - 29 - 2
9.4. Pumping storage power plants 1 - - - - - - - - - - - - 1
9.5. Hydro electric power plants 2 - - - - 0 0 0 0 - - - - 2
9.6. Thermal power plants 0 - - - - - - - - - - - - 0
9.7. Combined heat and power plants 0 - - - - - - 0 - - - - - 0
9.8. District heating plants 0 - - - - - - 0 - - - - - 0
9.9. Gas supply - - - - - - - - - - - - - -
10. Consumption for non-energy purposes 39 - - - - 0 0 0 1 38 - - - -
11. Losses in transport and distribution 31 - - - - - - - - - - 3 26 1
12. Statistical differences (7-8+1.2-9-10-11-13) -30 -1 -1 - -36 29 0 -20 -6 22 -20 0 3 -0
13. Net domestic consumption 767 26 30 39 - 74 34 152 18 4 1 12 - 371 5
14. Manufacturing, mining and quarrying 282 26 30 17 - - 0 16 17 3 1 12 - 158 1
14.1. Mining and quarrying 4 - - - - - 0 1 1 0 - - 2
14.2. Manufacture of paper and paper products 45 0 - 11 - - - 1 9 0 - - 24
14.3. Manufacture of industrial chemicals 47 5 6 0 - - 0 1 2 0 0 11 - 22 0
14.4. Manufacture of iron, steel and ferro alloys 50 12 12 - - - 0 0 0 0 - 0 - 24 0
14.5. Manufacture of aluminium and other non-ferrous
metals 67 - 7 - - - 0 1 1 1 1 1 - 57
14.6. Other manufacturing industries 69 8 5 6 - - 0 12 5 3 0 0 - 30 1
15. Transport 183 - - - - 73 26 82 0 - 0 - - 2
15.1. Railways and subways 3 - - - - - - 1 - - - - 2
15.2. Air transport 26 - - - - 0 26 - - - - - - 0
15.3. Road transport 123 - - - - 71 - 51 - - 0 - - - -
15.4. Coastal shipping 32 - - - - 2 - 29 0 - - - - - -
16. Other sectors 302 0 0 23 - 1 8 55 0 1 0 0 - 211 4
16.1. Fishing 19 - - - - 0 0 19 0 - - - - 0 -
16.2. Agriculture 12 0 - - - 0 0 7 0 - - - - 4 0
16.3. Households 168 0 0 23 - 1 8 8 - 0 - - - 127 1
16.4. Other consumers 103 - - 0 - 0 0 21 0 1 0 0 - 79 2
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Energy balance 1997
PJ
Fuel wood,
black liquor, Middle W aterfall District

Total Coal Coke garbage Crude oil Petrol Kerosene distillates Heavy fuel oil LPG Natural gas Other gases energy Electricity heating
1.1. Production of primary energy bearers 9089 11 - 48 6 329 187 - - - 138 1906 - 470 -
2. Imports 299 24 27 0 66 28 6 23 52 42 - - - 31
3. Exports 8 232 5 3 0 5818 280 13 159 66 144 1725 - - 18
4. Bunkering 39 - - - - - - 20 19 - - - - -
5. Changes in stocks (+ net decrease, - net increase) 1 -2 1 - 14 1 -3 -5 -0 -3 - - - -
7. Net domestic supply (1.1+2-3-4+5) 1117 28 24 48 591 -64 -11 -161 -34 32 181 - 470 14
8. Energy converted 1135 1 2 6 597 1 3 11 43 1 - 0 470 1
8.1. In blast furnaces 2 - 2 - - - - - - - - - - -
8.2. In crude petroleum refineries 655 - - - 597 1 3 10 43 1 - - - -
8.3. In thermal power plants 1 - - 1 - - - 0 0 - - - -
8.4. In dual purpose power plants 3 1 - 2 - - - 0 - - - - - -
8.5. In district heating plants 5 - - 3 - - - 1 - - - 0 - 1
8.6. In hydropower plants 470 - - - - - - - - - - - 470 -
1.2. Production of derived energy bearers 1087 - 7 - - 177 46 309 77 17 - 46 - 401 6
9. Consumption by energy sector 204 - - - - 0 0 7 0 - 153 30 - 13
9.1. Crude petroleum and natural gas production 163 - - - - - - 6 - - 153 - - 3
9.2. Coal mines 0 - - - - 0 - 0 - - - - - 0
9.3. Petroleum refineries 32 - - - - 0 - 0 0 - - 30 - 2
9.4. Pumping storage power plants 6 - - - - - - - - - - - - 6
9.5. Hydro electric power plants 2 - - - - 0 0 0 0 - - - - 2
9.6. Thermal power plants 0 - - - - - - - - - - - - 0
9.7. Combined heat and power plants 0 - - - - - - 0 - - - - - 0
9.8. District heating plants 0 - - - - - - 0 - - - - - 0
9.9. Gas supply - - - - - - - - - - - - - -
10. Consumption for non-energy purposes 49 - - - - 0 0 0 1 39 9 - - -
11. Losses in transport and distribution 32 - - - - - - - - - 0 3 - 27 2
12. Statistical differences (7-8+1.2-9-10-11-13) 12 1 -1 - -6 39 -3 -17 -18 4 13 0 - 0 0
13. Net domestic consumption 772 26 30 42 - 73 34 148 16 5 5 13 - 374 5
14. Manufacturing, mining and quarrying 288 26 30 18 - - 0 13 16 4 5 13 - 163 1
14.1. Mining and quarrying 3 - - - - - 0 1 0 0 - - - 2 -
14.2. Manufacture of paper and paper products 42 0 - 12 - - - 0 7 0 - - - 23 0
14.3. Manufacture of industrial chemicals 53 5 6 0 - - 0 0 3 0 4 12 - 22 0
14.4. Manufacture of iron, steel and ferro alloys 49 11 12 - - - - 0 0 0 - 1 - 24 0
14.5. Manufacture of aluminium and other non-ferrous
metals 72 - 7 - - - 0 1 1 1 1 1 - 61 0
14.6. Other manufacturing industries 69 9 5 6 - - 0 10 4 2 0 0 - 30 1
15. Transport 188 - - - - 72 27 86 1 - 0 - - 2
15.1. Railways and subways 3 - - - - - - 1 - - - - - 2
15.2. Air transport 27 - - - - 0 27 - - - - - - 0
15.3. Road transport 123 - - - - 70 - 52 - - 0 - - - -
15.4. Coastal shipping 35 - - - - 2 - 32 1 - - - - 0 -
16. Other sectors 296 0 0 24 - 1 7 50 0 1 0 0 - 209 4
16.1. Fishing 20 - - - - 0 0 20 0 - - - 0 -
16.2. Agriculture 10 0 - - - 0 0 6 0 - - - - 4 0
16.3. Households 161 0 0 24 - 1 7 6 - 0 - - - 122 1
16.4. Other consumers 104 - - 0 - 0 0 18 0 1 0 0 - 82 3
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Energy balance 1998
PJ
Fuel wood,
black liquor, Middle W aterfall District

Total Coal Coke garbage Crude oil Petrol Kerosene distillates Heavy fuel oil LPG Natural gas Other gases energy Electricity heating
1.1. Production of primary energy bearers 8 846 9 - 44 6 053 175 - - - 136 1937 - 492 -
2. Imports 282 27 29 0 81 21 11 21 40 22 - - - 29
3. Exports 7 915 8 3 0 5553 269 10 162 58 108 1728 - - 16
4. Bunkering 38 - - - - - 21 17 - - - - -
5. Changes in stocks (+ net decrease, - net increase) 26 1 -0 - 23 1 1 -0 2 -2 - - - -
7. Net domestic supply (1.1+2-3-4+5) 1201 29 26 45 605 -72 2 -162 -33 47 209 - 492 13
8. Energy converted 1144 1 2 6 598 2 2 6 33 1 0 0 492 1
8.1. In blast furnaces 2 - 2 - - - - - - - - - -
8.2. In crude petroleum refineries 641 - - - 598 2 2 4 33 1 - - - -
8.3. In thermal power plants 1 - - 1 - - - 0 0 - - - -
8.4. In dual purpose power plants 3 1 - 2 - - - - - - - - - -
8.5. In district heating plants 5 - - 3 - - - 1 0 - 0 0 - 1
8.6. In hydropower plants 492 - - - - - - - - - - - 492 -
1.2. Production of derived energy bearers 1079 - 7 - - 174 36 303 71 15 - 45 - 421 7
9. Consumption by energy sector 194 - - - - 0 0 7 0 1 147 29 - 11
9.1. Crude petroleum and natural gas production 157 - - - - - - 6 - - 147 - - 4
9.2. Coal mines 0 - - - - 0 - 0 - - - - - 0
9.3. Petroleum refineries 31 - - - - 0 - 0 0 1 - 29 - 2
9.4. Pumping storage power plants 3 - - - - - - - - - - - - 3
9.5. Hydro electric power plants 3 - - - - 0 0 0 0 - - - - 2
9.6. Thermal power plants 0 - - - - - - - - - - - - 0
9.7. Combined heat and power plants 0 - - - - - - 0 - - - - - 0
9.8. District heating plants 0 - - - - - - 0 0 - - - - 0
9.9. Gas supply - - - - - - - - - - - - - -
10. Consumption for non-energy purposes 54 - - - - 0 0 0 1 36 17 - - -
11. Losses in transport and distribution 34 - - - - - - - - - 1 3 - 28 2
12. Statistical differences (7-8+1.2-9-10-11-13) 55 -1 1 - 6 26 2 -25 -12 20 38 -0 - 0 -
13. Net domestic consumption 799 29 29 39 - 74 34 154 17 5 6 13 - 395 5
14. Manufacturing, mining and quarrying 304 28 29 16 - - 0 15 16 4 6 13 - 175 1
14.1. Mining and quarrying 4 - - - - - 0 1 0 0 - - - 2 -
14.2. Manufacture of paper and paper products 41 0 - 11 - - 0 0 7 0 - - - 23 0
14.3. Manufacture of industrial chemicals 57 6 6 0 - - - 0 3 0 5 11 - 24 0
14.4. Manufacture of iron, steel and ferro alloys 54 13 13 - - - 0 0 0 0 - 1 - 28 0
14.5. Manufacture of aluminium and other non-ferrous
metals 76 0 5 - - - 0 1 1 1 1 1 - 68 0
14.6. Other manufacturing industries 71 10 5 4 - - 0 11 5 3 1 0 - 31 1
15. Transport 192 - - - - 73 27 89 1 - 0 - - 2
15.1. Railways and subways 3 - - - - - - 1 - - - - - 2
15.2. Air transport 28 - - - - 0 27 - - - - - - 0
15.3. Road transport 126 - - - - 71 - 55 - - 0 - - - -
15.4. Coastal shipping 35 - - - - 2 - 33 1 - - - - 0 -
16. Other sectors 303 0 0 23 - 1 7 50 0 1 0 0 - 217 4
16.1. Fishing 21 - - - - 0 0 20 - - - - - 0 -
16.2. Agriculture 14 - - 0 - 0 0 7 0 0 - - - 7 0
16.3. Households 163 0 0 23 - 1 6 6 0 0 - - - 126 1
16.4. Other consumers 105 - - 0 - 0 0 17 0 1 0 0 - 84 3
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Energy balance 1999
PJ
Fuel wood,
black liquor, Middle W aterfall District

Total Coal Coke garbage Crude oil Petrol Kerosene distillates Heavy fuel oil LPG Natural gas Other gases energy Electricity heating
1.1. Production of primary energy bearers 9008 11 - 47 6 001 181 - - - 162 2 090 - 516 -
2. Imports 284 26 29 0 89 18 12 17 47 22 - - - 25
3. Exports 7 983 8 2 0 5436 289 9 150 67 109 1883 - - 32
4. Bunkering 35 - - - - - 20 15 - - - - -
5. Changes in stocks (+ net decrease, - net increase) -0 1 0 - 1 -8 -1 7 -1 2 - - - -
7. Net domestic supply (1.1+2-3-4+5) 1273 29 27 47 654 -97 2 -147 -36 76 207 - 516 -7
8. Energy converted 1185 1 2 6 607 5 3 3 42 1 0 0 516 0
8.1. In blast furnaces 2 - 2 - - - - - - - - - - -
8.2. In crude petroleum refineries 658 - - - 607 5 3 1 42 1 - - - -
8.3. In thermal power plants 1 - - 1 - - - 0 0 - - - -
8.4. In dual purpose power plants 3 1 - 2 - - - 0 - - - - - -
8.5. In district heating plants 5 - - 3 - - - 2 0 - 0 0 - 0
8.6. In hydropower plants 516 - - - - - - - - - - - 516 - -
1.2. Production of derived energy bearers 1131 - 7 - - 184 34 321 74 15 - 46 - 442 7
9. Consumption by energy sector 196 - - - - 0 0 7 0 1 145 30 - 12 0
9.1. Crude petroleum and natural gas production 157 - - - - - - 7 - - 145 - - 4
9.2. Coal mines 0 - - - - - - 0 - - - - - 0 0
9.3. Petroleum refineries 33 - - - - 0 - 0 0 1 - 30 - 2
9.4. Pumping storage power plants 2 - - - - - - - - - - - - 2
9.5. Hydro electric power plants 4 - - - - 0 0 0 0 - - - - 4
9.6. Thermal power plants 0 - - - - - - - - - - - - 0
9.7. Combined heat and power plants 0 - - - - - - 0 - - - - - 0
9.8. District heating plants 0 - - - - - - 0 - - - - - 0
9.9. Gas supply - - - - - - - - - - - - - -
10. Consumption for non-energy purposes 51 - - - - 0 0 0 1 31 19 - - -
11. Losses in transport and distribution 33 - - - - - - - - 1 4 - 27 2
12. Statistical differences (7-8+1.2-9-10-11-13) 128 1 5 - 48 9 -5 3 -18 51 34 - - 0 -0
13. Net domestic consumption 811 27 28 41 - 73 38 161 15 7 8 12 - 396 6
14. Manufacturing, mining and quarrying 302 27 28 17 - - 0 13 14 5 8 12 - 176 1
14.1. Mining and quarrying 3 - - - - - 0 1 0 0 - - - 2 -
14.2. Manufacture of paper and paper products 42 0 - 12 - - 0 0 6 0 - - - 23 0
14.3. Manufacture of industrial chemicals 58 6 5 - - - 0 0 3 2 7 11 - 23 0
14.4. Manufacture of iron, steel and ferro alloys 53 13 12 - - - - 0 0 0 - 1 - 28 0
14.5. Manufacture of aluminium and other non-ferrous
metals 77 0 6 - - - - 1 1 1 1 1 - 68 0
14.6. Other manufacturing industries 68 8 5 5 - - 0 10 4 3 0 0 - 32 1
15. Transport 203 - - - - 72 32 96 1 - 0 - - 2
15.1. Railways and subways 3 - - - - - - 1 - - - - - 2
15.2. Air transport 32 - - - - 0 32 - - - - - - 0
15.3. Road transport 129 - - - - 71 - 58 - - 0 - - - -
15.4. Coastal shipping 39 - - - - 2 - 37 1 - - - - 0 -
16. Other sectors 306 0 0 23 - 1 6 51 0 1 0 0 - 217 5
16.1. Fishing 21 - - - - 0 0 20 0 - - - - 0 -
16.2. Agriculture 13 0 - 0 - 0 0 7 0 0 - - - 7 0
16.3. Households 164 0 0 23 - 1 6 6 - 0 - - - 126 1
16.4. Other consumers 107 - - 0 - 0 0 18 0 1 0 0 - 84 4

46



Annex | - IX
National Inventory Report 2009 - Norway

Energy balance 2000
PJ
Fuel wood,
black liquor, Middle W aterfall District

Total Coal Coke garbage Crude oil Petrol Kerosene distillates Heavy fuel oil LPG Natural gas Other gases energy Electricity heating
1.1. Production of primary energy bearers 9656 18 - 46 6481 169 - - - 159 2182 - 603 -
2. Imports 235 26 29 0 43 20 9 28 52 23 - - - 5
3. Exports 8441 16 1 0 5822 271 9 149 63 76 1960 - - 74
4. Bunkering 34 - - - - - - 20 15 - - - - -
5. Changes in stocks (+ net decrease, - net increase) -28 1 1 - -35 0 2 4 2 -3 - - - -
7. Net domestic supply (1.1+2-3-4+5) 1389 28 29 46 667 -82 2 -137 -23 104 222 - 603 -69
8. Energy converted 1270 1 2 6 580 32 1 1 40 2 0 0 603 2
8.1. In blast furnaces 2 - 2 - - - - - - - - - - -
8.2. In crude petroleum refineries 656 - - - 580 32 1 0 40 2 - - - -
8.3. In thermal power plants 1 - - 1 - - - 0 0 - - - - -
8.4. In dual purpose power plants 3 1 - 2 - - - 0 - - - - - -
8.5. In district heating plants 5 - - 3 - - - 1 0 0 0 0 - 2
8.6. In hydropower plants 603 - - - - - - - - - - - 603 - -
1.2. Production of derived energy bearers 1191 - 7 - - 192 34 308 67 15 - 45 - 515 7
9. Consumption by energy sector 215 - - - - 0 - 7 0 1 167 29 - 11 0
9.1. Crude petroleum and natural gas production 178 - - - - - - 6 - - 167 - - 4
9.2. Coal mines 0 - - - - - - 0 - - - - - 0 0
9.3. Petroleum refineries 32 - - - - 0 - 0 0 1 - 29 - 2
9.4. Pumping storage power plants 2 - - - - - - - - - - - - 2
9.5. Hydro electric power plants 3 - - - - 0 - 0 0 - - - - 2
9.6. Thermal power plants 0 - - - - - - - - - - - - 0
9.7. Combined heat and power plants 0 - - - - - - 0 - - - - - -
9.8. District heating plants 0 - - - - - - 0 - - - - - 0
9.9. Gas supply - - - - - - - - - - - - - -
10. Consumption for non-energy purposes 53 - - - - 0 0 0 1 32 19 - -
11. Losses in transport and distribution 43 - - - - - - - - 1 3 - 36 1
12. Statistical differences (7-8+1.2-9-10-11-13) 213 0 6 - 86 7 2 19 -8 74 26 - - -0 -0
13. Net domestic consumption 787 27 28 40 - 71 32 144 11 9 8 12 - 398 5
14. Manufacturing, mining and quarrying 307 27 28 16 - - 0 13 10 8 8 12 - 184 1
14.1. Mining and quarrying 4 - - - - - 0 1 0 0 - - - 2
14.2. Manufacture of paper and paper products 42 - - 12 - - 0 0 4 0 0 - 26
14.3. Manufacture of industrial chemicals 62 6 5 - - - 0 1 2 4 7 11 - 25 0
14.4. Manufacture of iron, steel and ferro alloys 55 13 13 - - - 0 0 0 0 - 1 - 28 0
14.5. Manufacture of aluminium and other non-ferrous
metals 78 0 5 - - - 0 1 1 1 1 1 - 69 0
14.6. Other manufacturing industries 66 8 5 4 - - 0 9 3 3 0 0 - 33 1
15. Transport 188 - - - - 70 27 87 1 - 0 - - 3
15.1. Railways and subways 3 - - - - - - 1 - - - - - 2
15.2. Air transport 28 - - - - 0 27 - - - - - - 0
15.3. Road transport 121 - - - - 68 - 53 - - 0 - - - -
15.4. Coastal shipping 36 - - - - 2 - 33 1 - 0 - - 0 -
16. Other sectors 292 0 0 24 - 1 5 44 0 1 0 0 - 211 5
16.1. Fishing 19 - - - - 0 0 19 - - - - - 0 -
16.2. Agriculture 13 0 - 0 - 0 0 6 0 0 - - - 7 0
16.3. Households 160 0 0 24 - 1 5 5 - 0 0 - - 125 1
16.4. Other consumers 99 - - 0 - 0 0 15 0 1 0 0 - 79 4
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Energy balance 2001
PJ
Fuel wood,
black liquor, Middle W aterfall District

Total Coal Coke garbage Crude oil Petrol Kerosene distillates Heavy fuel oil LPG Natural gas Other gases energy Electricity heating
1.1. Production of primary energy bearers 9855 50 - 49 6461 211 - - - 230 2 341 - 513 -
2. Imports 262 23 27 1 41 22 10 40 46 13 - - - 39
3. Exports 8801 42 0 0 6 006 352 4 130 49 160 2031 - - 26
4. Bunkering 34 - - - - - - 20 14 - - - - -
5. Changes in stocks (+ net decrease, - net increase) 66 -6 1 - 60 2 4 2 2 1 - - - -
7. Net domestic supply (1.1+2-3-4+5) 1349 26 28 49 557 -117 9 -108 -15 85 310 - 513 13
8. Energy converted 1140 1 1 7 538 30 1 4 42 2 0 0 513 2 0
8.1. In blast furnaces 1 - 1 - - - - - - - - -
8.2. In crude petroleum refineries 616 - - - 538 30 1 3 42 2 - - - -
8.3. In thermal power plants 1 - - 1 - - - 0 - - - - - -
8.4. In dual purpose power plants 3 1 - 2 - - - - - - - - - - -
8.5. In district heating plants 7 - - 4 - - - 1 - 0 0 0 - 2 0
8.6. In hydropower plants 513 - - - - - - - - - - - 513 - -
1.2. Production of derived energy bearers 1074 - 7 - - 193 27 281 64 13 - 42 - 439 8
9. Consumption by energy sector 220 - - - - 0 - 7 0 1 175 25 - 11 0
9.1. Crude petroleum and natural gas production 186 - - - - - - 6 - - 175 - - 4
9.2. Coal mines 0 - - - - - - - - - - - - 0 0
9.3. Petroleum refineries 28 - - - - 0 - 0 0 1 - 25 - 2
9.4. Pumping storage power plants 3 - - - - - - - - - - - - 3
9.5. Hydro electric power plants 3 - - - - 0 - 0 0 - - - - 2
9.6. Thermal power plants 0 - - - - - - - - - - - - 0
9.7. Combined heat and power plants 0 - - - - - - 0 - - - - - -
9.8. District heating plants 0 - - - - 0 - 0 - - - - - 0 0
9.9. Gas supply - - - - - - - - - - - - - -
10. Consumption for non-energy purposes 73 - - - - 0 0 0 1 49 23 - - -
11. Losses in transport and distribution 42 - - - - - - - - - 1 4 - 36 1
12. Statistical differences (7-8+1.2-9-10-11-13) 147 1 8 - 19 -29 2 13 -7 37 103 0 - - 0
13. Net domestic consumption 801 24 26 42 - 74 32 150 13 9 8 13 - 403 7
14. Manufacturing, mining and quarrying 297 24 26 17 - - 0 12 13 8 8 13 - 175 1
14.1. Mining and quarrying 4 - - 0 - - 0 2 0 0 0 - - 2
14.2. Manufacture of paper and paper products 43 - - 13 - - 0 0 6 0 0 - 23
14.3. Manufacture of industrial chemicals 61 6 5 - - - 0 0 2 4 6 12 - 24 0
14.4. Manufacture of iron, steel and ferro alloys 49 11 11 0 - - - 1 - 0 - 0 - 25 0
14.5. Manufacture of aluminium and other non-ferrous
metals 78 0 5 - - - - 1 1 1 1 1 - 69
14.6. Other manufacturing industries 63 7 4 4 - - 0 9 3 3 0 0 - 32 0
15. Transport 191 - - - - 73 27 88 0 - 0 - - 3
15.1. Railways and subways 3 - - - - - - 1 - - - 2
15.2. Air transport 27 - - - - 0 27 - - - - - - 0
15.3. Road transport 128 - - - - 71 - 57 - - 0 - - - -
15.4. Coastal shipping 32 - - - - 2 - 30 0 - 0 - - 0 -
16. Other sectors 313 0 0 25 - 1 6 49 0 1 0 0 - 225 6
16.1. Fishing 20 - - - - 0 0 19 0 - - - - 0 -
16.2. Agriculture 15 0 - 0 - 0 0 7 0 0 - - - 8 0
16.3. Households 167 0 0 25 - 1 5 6 - 0 0 - - 129 1
16.4. Other consumers 111 - - 0 - 0 0 17 0 1 0 0 - 88 5
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Energy balance 2002
PJ
Fuel wood,
black liquor,

Total Coal Coke garbage Crude oil
1.1. Production of primary energy bearers 10 163 60 - 51 6 197
2. Imports 223 18 27 1 27
3. Exports 9134 58 2 0 5733
4. Bunkering 27 - - - -
5. Changes in stocks (+ net decrease, - net increase) -2 2 0 - -5
7. Net domestic supply (1.1+2-3-4+5) 1222 23 25 52 486
8. Energy converted 1141 1 1 7 502
8.1. In blast furnaces 1 - 1 - -
8.2. In crude petroleum refineries 579 - - - 502
8.3. In thermal power plants 1 - - 1 -
8.4. In dual purpose power plants 3 1 - 2 -
8.5. In district heating plants 7 - - 4 -
8.6. In hydropower plants 550 - - - -
1.2. Production of derived energy bearers 1080 - 7 - -
9. Consumption by energy sector 219 - - - -
9.1. Crude petroleum and natural gas production 185 - - - -
9.2. Coal mines 0 - - - -
9.3. Petroleum refineries 29 - - - -
9.4. Pumping storage power plants 2 - - - -
9.5. Hydro electric power plants 2 - - - -
9.6. Thermal power plants 0 - - - -
9.7. Combined heat and power plants 0 - - - -
9.8. District heating plants 0 - - - -
9.9. Gas supply 0 - - - -
10. Consumption for non-energy purposes 68 - - - -
11. Losses in transport and distribution 39 - - - -
12. Statistical differences (7-8+1.2-9-10-11-13) 50 1 6 - -16
13. Net domestic consumption 785 21 25 45 -
14. Manufacturing, mining and quarrying 282 21 25 16 -
14.1. Mining and quarrying 3 - - 0 -
14.2. Manufacture of paper and paper products 41 - - 12 -
14.3. Manufacture of industrial chemicals 54 5 4 - -
14.4. Manufacture of iron, steel and ferro alloys 43 10 10 0 -
14.5. Manufacture of aluminium and other non-ferrous
metals 75 0 4 0 -
14.6. Other manufacturing industries 66 7 7 4 -
15. Transport 191 - - - -
15.1. Railways and subways 3 - - - -
15.2. Air transport 27 - - - -
15.3. Road transport 129 - - - -
15.4. Coastal shipping 32 - - - -
16. Other sectors 313 0 0 29 -
16.1. Fishing 21 - - - -
16.2. Agriculture 14 - - 0 -
16.3. Households 168 0 0 28 -
16.4. Other consumers 110 - - 0 -
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Energy balance 2003
PJ
Fuel wood,
black liquor,

Total Coal Coke garbage Crude oil
1.1. Production of primary energy bearers 10240 83 - 52 5905
2. Imports 260 19 24 2 26
3. Exports 9197 76 3 0 5372
4. Bunkering 27 - - - -
5. Changes in stocks (+ net decrease, - net increase) -39 -3 -1 - -28
7. Net domestic supply (1.1+2-3-4+5) 1237 23 20 54 531
8. Energy converted 1109 1 1 9 560
8.1. In blast furnaces 1 - 1 - -
8.2. In crude petroleum refineries 645 - - - 560
8.3. In thermal power plants 1 - - 1 -
8.4. In dual purpose power plants 4 1 - 4 -
8.5. In district heating plants 8 - - 4 -
8.6. In hydropower plants 449 - - - -
1.2. Production of derived energy bearers 1066 - 8 - -
9. Consumption by energy sector 233 - - - -
9.1. Crude petroleum and natural gas production 196 - - - -
9.2. Coal mines 0 - - - -
9.3. Petroleum refineries 32 - - - -
9.4. Pumping storage power plants 3 - - - -
9.5. Hydro electric power plants 2 - - - -
9.6. Thermal power plants 0 - - - -
9.7. Combined heat and power plants 0 - - - -
9.8. District heating plants 0 - - - -
9.9. Gas supply 0 - - - -
10. Consumption for non-energy purposes 77 - - - -
11. Losses in transport and distribution 34 - - - -
12. Statistical differences (7-8+1.2-9-10-11-13) 72 2 3 - -29
13. Net domestic consumption 777 21 24 45 -
14. Manufacturing, mining and quarrying 287 21 24 17 -
14.1. Mining and quarrying 4 - - 0 -
14.2. Manufacture of paper and paper products 41 - - 12 -
14.3. Manufacture of industrial chemicals 57 5 3 0 -
14.4. Manufacture of iron, steel and ferro alloys 40 9 9 0 -
14.5. Manufacture of aluminium and other non-ferrous
metals 82 0 5 - -
14.6. Other manufacturing industries 64 7 6 4 -
15. Transport 191 - - - -
15.1. Railways and subways 3 - - - -
15.2. Air transport 24 - - - -
15.3. Road transport 132 - - - -
15.4. Coastal shipping 32 - - - -
16. Other sectors 299 0 0 29 -
16.1. Fishing 20 - - - -
16.2. Agriculture 13 - - 0 -
16.3. Households 160 0 0 28 -
16.4. Other consumers 106 - - 0 -
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Energy balance 2004
PJ
Fuel wood,
black liquor,

Total Coal Coke garbage Crude oil
1.1. Production of primary energy bearers 10320 82 - 51 5843
2. Imports 268 22 25 1 21
3. Exports 9213 77 1 0 5261
4. Bunkering 26 - - - -
5. Changes in stocks (+ net decrease, - net increase) 15 -0 0 - 6
7. Net domestic supply (1.1+2-3-4+5) 1364 26 25 52 609
8. Energy converted 1097 1 2 9 533
8.1. In blast furnaces 2 - 2 - -
8.2. In crude petroleum refineries 619 - - - 533
8.3. In thermal power plants 1 - - 1 -
8.4. In dual purpose power plants 4 1 - 3 -
8.5. In district heating plants 8 - - 5 -
8.6. In hydropower plants 463 - - - -
1.2. Production of derived energy bearers 1057 - 6 - -
9. Consumption by energy sector 242 - - - -
9.1. Crude petroleum and natural gas production 206 - - - -
9.2. Coal mines 0 - - - -
9.3. Petroleum refineries 30 - - - -
9.4. Pumping storage power plants 3 - - - -
9.5. Hydro electric power plants 2 - - - -
9.6. Thermal power plants 0 - - - -
9.7. Combined heat and power plants 0 - - - -
9.8. District heating plants 0 - - - -
9.9. Gas supply 0 - - - -
10. Consumption for non-energy purposes 70 - - - -
11. Losses in transport and distribution 39 - - - -
12. Statistical differences (7-8+1.2-9-10-11-13) 176 2 4 - 76
13. Net domestic consumption 798 23 25 43 -
14. Manufacturing, mining and quarrying 299 23 25 16 -
14.1. Mining and quarrying 4 - - 0 -
14.2. Manufacture of paper and paper products 41 - - 12 -
14.3. Manufacture of industrial chemicals 56 6 3 0 -
14.4. Manufacture of iron, steel and ferro alloys 47 11 11 0 -
14.5. Manufacture of aluminium and other non-ferrous
metals 89 - 5 - -
14.6. Other manufacturing industries 62 6 6 4 -
15. Transport 201 - - - -
15.1. Railways and subways 3 - - - -
15.2. Air transport 28 - - - -
15.3. Road transport 137 - - - -
15.4. Coastal shipping 33 - - - -
16. Other sectors 298 0 0 27 -
16.1. Fishing 20 - - - -
16.2. Agriculture 14 - - 0 -
16.3. Households 157 0 0 26 -
16.4. Other consumers 107 - - 0 -
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Energy balance 2005
PJ
Fuel wood,
black liquor,

Total Coal Coke garbage Crude oil
1.1. Production of primary energy bearers 10139 41 - 54 5320
2. Imports 236 19 24 1 45
3. Exports 8973 47 0 0 4730
4. Bunkering 30 - - - -
5. Changes in stocks (+ net decrease, - net increase) -18 9 -1 - -17
7. Net domestic supply (1.1+2-3-4+5) 1354 22 22 55 618
8. Energy converted 1274 1 1 9 565
8.1. In blast furnaces 1 - 1 - -
8.2. In crude petroleum refineries 681 - - - 565
8.3. In thermal power plants 2 - - 1 -
8.4. In dual purpose power plants 4 1 - 3 -
8.5. In district heating plants 8 - - 5 -
8.6. In hydropower plants 578 - - - -
1.2. Production of derived energy bearers 1221 - 8 - -
9. Consumption by energy sector 242 - - - -
9.1. Crude petroleum and natural gas production 202 - - - -
9.2. Coal mines 0 - - - -
9.3. Petroleum refineries 33 - - - -
9.4. Pumping storage power plants 4 - - - -
9.5. Hydro electric power plants 2 - - - -
9.6. Thermal power plants 0 - - - -
9.7. Combined heat and power plants 0 - - - -
9.8. District heating plants 0 - - - -
9.9. Gas supply 0 - - - -
10. Consumption for non-energy purposes 68 - - - -
11. Losses in transport and distribution 40 - - - -
12. Statistical differences (7-8+1.2-9-10-11-13) 150 2 4 - 53
13. Net domestic consumption 800 19 24 46 -
14. Manufacturing, mining and quarrying 295 19 24 17 -
14.1. Mining and quarrying 4 - - 0 -
14.2. Manufacture of paper and paper products 41 - - 12 -
14.3. Manufacture of industrial chemicals 55 5 3 0 -
14.4. Manufacture of iron, steel and ferro alloys 39 9 9 - -
14.5. Manufacture of aluminium and other non-ferrous
metals 94 - 5 - -
14.6. Other manufacturing industries 63 6 7 5 -
15. Transport 204 - - - -
15.1. Railways and subways 3 - - - -
15.2. Air transport 29 - - - -
15.3. Road transport 139 - - - -
15.4. Coastal shipping 33 - - - -
16. Other sectors 301 0 0 29 -
16.1. Fishing 19 - - - -
16.2. Agriculture 15 - - 0 -
16.3. Households 162 0 0 28 -
16.4. Other consumers 105 - - 0 -
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Energy balance 2006

PJ
Fuel wood,
black liquor, Middle W aterfall District
Total Coal Coke garbage Crude oil Petrol Kerosene distillates Heavy fuel oil LPG Natural gas Other gases energy Electricity heating

1.1. Production of primary energy bearers
2. Imports
3. Exports
4. Bunkering
5. Changes in stocks (+ net decrease, - net increase)
7. Net domestic supply (1.1+2-3-4+5)

8. Energy converted

8.1. In blast furnaces

8.2. In crude petroleum refineries

8.3. In thermal power plants

8.4. In dual purpose power plants

8.5. In district heating plants

8.6. In hydropower plants

1.2. Production of derived energy bearers

9. Consumption by energy sector

9.1. Crude petroleum and natural gas production

9.2. Coal mines

9.3. Petroleum refineries

9.4. Pumping storage power plants

9.5. Hydro electric power plants

9.6. Thermal power plants

9.7. Combined heat and power plants

9.8. District heating plants

9.9. Gas supply

10. Consumption for non-energy purposes

11. Losses in transport and distribution

12. Statistical differences (7-8+1.2-9-10-11-13)

13. Net domestic consumption

14. Manufacturing, mining and quarrying

14.1. Mining and quarrying

14.2. Manufacture of paper and paper products
14.3. Manufacture of industrial chemicals

14.4. Manufacture of iron, steel and ferro alloys
14.5. Manufacture of aluminium and other non-ferrous
metals

14.6. Other manufacturing industries

15. Transport

15.1. Railways and subways

15.2. Air transport

15.3. Road transport

15.4. Coastal shipping

16. Other sectors

16.1. Fishing

16.2. Agriculture

16.3. Households

16.4. Other consumers

799
290

39
55
31

95
65
214

31
147

296
18

160
103

67

64

-1
18

44
17
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Energy balance
PJ

1.1. Production of primary energy bearers
2. Imports
3. Exports
4. Bunkering
5. Changes in stocks (+ net decrease, - net increase)
7. Net domestic supply (1.1+2-3-4+5)

8. Energy converted

8.1. In blast furnaces

8.2. In crude petroleum refineries

8.3. In thermal power plants

8.4. In dual purpose power plants

8.5. In district heating plants

8.6. In hydropower plants

1.2. Production of derived energy bearers

9. Consumption by energy sector

9.1. Crude petroleum and natural gas production

9.2. Coal mines

9.3. Petroleum refineries

9.4. Pumping storage power plants

9.5. Hydro electric power plants

9.6. Thermal power plants

9.7. Combined heat and power plants

9.8. District heating plants

9.9. Gas supply

10. Consumption for non-energy purposes

11. Losses in transport and distribution

12. Statistical differences (7-8+1.2-9-10-11-13)

13. Net domestic consumption

14. Manufacturing, mining and quarrying

14.1. Mining and quarrying

14.2. Manufacture of paper and paper products
14.3. Manufacture of industrial chemicals

14.4. Manufacture of iron, steel and ferro alloys
14.5. Manufacture of aluminium and other non-ferrous metals
14.6. Other manufacturing industries

15. Transport

15.1. Railways and subways

15.2. Air transport

15.3. Road transport

15.4. Coastal shipping

16. Other sectors

16.1. Fishing

16.2. Agriculture

16.3. Households

16.4. Other consumers

2007

Total

9 494
256
8 457
27
20
1286
1306

30

814
286

38
53
35
91
65
225

31
153
37
303
16
13
163
111

Coal

112

Coke
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Fuel wood,
black liquor,
garbage

Middle
Crude oil Petrol Kerosene distillates
52 4 604 144 - -
1 61 15 8 35
0 4115 326 10 127
- - - - 16
- 37 0 -1 -0
53 587 -167 -2 -108
10 602 48 2 7
- 602 48 2 5
1 - - - 0
4 - - - 0
6 - - - 1
- - 249 37 301
- - 0 6
- - - 6
- - - - 0
- - 0 - 0
- - 0 0 0
- - - - 0
- - 0 - 0
- - - 0 0
- -16 -30 -2 7
43 - 63 35 173
18 - - 0 11
0 - - 0 2
13 - - 0
1 - - - 0
- - - 0 0
- - - - 0
5 - - 8
- - 62 31 122
- - 1
- - 0 31
- - 61 - 93
- - 2 - 28
25 - 1 4 40
- - 0 0 15
0 - 0 0 6
24 - 1 3 4
1 - 0 0 15
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Annex V: CO, capture and storage at Sleipner Vest Field —
storage site characterisation, monitoring methodolgy and results

1. The reservoir’s ability to store CQ over time

Key goals for geological Cstorage site selection and characterization ar@sgess how
much CQ can be stored at a potential storage site, demawagshat the site is capable of
meeting required storage performance criteria; estdblish a baseline for the management
and monitoring of the CO2 injection and storage.

Excess C@from the Sleipner Vest Field is injected into thisira Formation at Sleipner Jst
for storage. The Utsira Formation aquifer, whiclosated above the producing reservoirs at
a depth of 800 — 1000 m below sea level, was chfuseDO, storage because of its large
extension (which guarantees sufficient volume), isidxcellent porosity and permeability
(which is well suited for high injectivity). Furthmore, the formation is overlain by a thick,
widespread sequence of Hordaland Group shaleshwhiould act as an effective barrier to
vertical CQ leakage, see figure below:

COs is injected into a thick sandstone layer (Utsira Fm.)
at 800-1100 m depth below sealevel
* The sandstones have porosities of 35-40 % and
permeabilities of >1 D

Figure 1 CQ capture from Sleipner Vest well stream and storatg®leipner st
Source: Statoll

The Utsira formation has the following properties:
* Dome type of structure
* Large extension
* Thickness: 150 — 200 m
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* Temp. =37 degC, P =104 bar (hydrostatic)

* Unconsolidated fine-grained sand

* High permeability (~ 2 D) and high porosity (35%4p
* Homogeneous

*  Water filled

It also contains several thin intercalated shaler&(1-1.5m), as well as a 5 m thick shaly
interval about 20 m below the top.

In the Sleipner case it has been very importafddate the injection well and the storage site
such that the injected G@ould not migrate back to the Sleipner A platfd®hA) and the
production wells. This will both prevent corrosiproblems in the production wells and
minimise the risk of C@leakage through production wells. The injectiompcs located 2.5
km east of the Sleipner A platform. Following ifigure illustrating the distance between the
injection point and the Sleipner installation. kéigon evaluations have been based on the
Top Utsira map (figure below) with the G@xpected to migrate vertically to the sealing
shales and horizontally along the saddle poinhefstructure. This will take the G@way

from other wells drilled from the Sleipner platfarm

=
@
-]
i
=
o
o
]
=
£
=
o
-
-~
E;
b

Likely future
migration path

CO, plume autline
June 2006

® Top Utsira
Penetration

Figure 2 Position of C@injection point and expected migration directidnD,
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2. Applied methods for monitoring the injected CQ:

a) 4D seismic monitoring:
» Baseline seismic survey was shot prior to injectroh994.
* Repeat time lapse seismic monitoring have beeni@chin 1999, 2001, 2002, 2004
and 2006

b) Gravimetric monitoring:
* Pre-installed 30 concrete benchmarks in 2002 a¢ches€Q bubble
* Repeat survey 2005.

C) Pressure measurements:

The need for reservoir measurements of pressuréeamgkrature in the injection well is
being continuously evaluated. Up until now, thesasurements have not been deemed
critical.

d) Well monitoring, safety precautions (leakage):

The wells in the Sleipner area are plotted on at¢bandicate the positioning relative to the
CO; injection well. The relative distances are givetha top of the Utsira formation. . The
labels numbered “900” indicate where the wellsgaeetrating the 900 meter depth level (top
of Utsira formation).

Sleipner A wells at 900 mIVD - approx. Top Utsira

SLEIFNER - Sleipnet Dat &
A0 depiba elorerced to KT #1  780m
I Hll | | ] | I RE |

| 1 1 i W i | ] |
g o o PSR TS e OR E TR T AT 00
gl i S A S S
M%q{}ﬂ?' ol T = T T Bl T il _IF | v 5 T ir ™ i ™ bl W{JQUB‘_
6470800 o - L GHT0800
| i | - L
6470700 | e BE S NS 6470700
64706005 | - ] \ 6470600
& i ¥ . T 4 H g
Mjﬂj{}aé ! LA ! ! ! = ] LA-16 - COZ iniector 470500~
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Figure 3 Positions of Sleipner production wellsatele to the C@injection well.
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The figure shows that the distance from the, @fection well to the closest neighbouring
well is 1000 metres at top of the Utsira formatiNiote that the extension of the g@lume is
found to be extending NE-SW from the injection pobased on seismic data, and that no
production wells (other than the injector) are esqubto the C@plume. This is in accordance
with the simulations carried out for the injectiom Sleipner.

The main well design at Utsira level:
» 18 5/8” casing set above Utsira Formation
» 13 3/8” casing through Utsira Formation
- 13 Cr casing from 10 m MD below to 50 m MD abditsira Formation
- cemented into 18 5/8” casing

The material quality chosen for the casing througgira formation, increases the wells’
resistance against G@orrosion.

The reported amounts of G@hich are injected in the Utsira formation are lobse
continuous metering of the gas stream by orificéeme

3. Results of the monitoring programme:

a) 4D seismic monitoring:
The stored C@has been monitored using time lapse seismic tbrooits behaviour and
evaluate
- whether any of it has migrated towards the Sleipm&allations, potentially
leading to corrosion problems for well casing, or
- whether any of it has leaked into the overburdes $lee ocean or the
atmosphere

The results show that neither of these eventusilitas occurred.

The seismic response to the £i©Oremarkably clear and the bounding geometry efplame
is well defined, see figure below.

Several high-amplitude reflective horizons, whidcur at various levels, are interpreted to
arise from thin layers of high-saturation &€pped beneath the intercalated Utsira
Formation shales.

There are no signs of G@bove the top of Utsira Formation.
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g4 million tonnes injected in period 1996-
2008

Area of CO, plume: 2,8 km?

Figure 4 Results of seismic monitoring 1994 — 2006
The figure above is based on seismic data from 192d06.

Based on the seismic data, the extent of the @@ne has been estimated. The figure below
shows the C@plume extension in the years 1999, 2001, 20024 20@ 2006.

1999 2001 2002 2004 2006
Figure 5 CQ plume extension in 1999, 2001, 2002, 2004 an® 200

The label “No data” in the above figure marks thstern edge of the mapped area.

In 2004, after close to 7 million tonnes had begedted during the last eight years, the
maximum lateral migration from the injection powmss 1.5 km to the northeast, and the area
of the CQ plume was about 2 Km Since the injection started, the plume has #tegrbwn,
and has adopted a preferred NE-SW elongation, whkibklieved to be caused by the
topography of the aquifer/cap rock interface argittherent buoyancy of the injected £0
within the saline aquifer.
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b) Gravimetric monitoring:

There is a large uncertainty on in-situ £d&nsity, related to temperature, which cannot be
resolved by seismic measurements. ,@Xlose to critical point, and possible densitesge
from 0.2 to more than 0.7. The gravity data suppartow-density/high temperature €O
plume.

Figure 6 Gravimetric monitoring

¢) Reservoir simulation:
Flow simulation models, which match the 4D seisddta reasonably well, have been used to
predict the C@behaviour. The figure below illustrates resultsirthe simulation model.
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After three vears of injection

e A e

Figure 7 Flow simulation of CO

The results from the simulations indicate that gk shales provide a capillary seal for the
CO; phase.

Dissolution of CQ from the gas cap into the underlying brine columilhhave a most
pronounced effect. The brine on top of the columinich becomes enriched in GQs denser
than the brine below due to the special volumegiraperties of the CO- brine system. This
instability could induce convection currents antarce the dissolution of GO

The following figure shows simulation results (sé&m above) without taking into account
the effect of C@dissolution. This gives a conservative estimatthefextent of the CO
plume, as dissolution of the G@:ill contribute to the C@“sinking” inside the Utsira
formation, thus reducing the size of the plume. fitnare assumes stop of G@jection after
25 years.

61



Annex | - IX
National Inventory Report 2009 - Norway

> Withent CO, disselution

225 years m SLA

————— e |

Figure 8

Dependent on the model parameters, most of theJ@ewvill have dissolved into the aquifer
after between 5000 and 50000 years.

Note that the C@migrates away from the SLA platform. The migrationte is controlled by
the topography of the Utsira Formation/cap rockrifaice. This means that no production
wells on Sleipner are exposed too the;@Dime.

4. Injected and vented CQ volumes - the Sleipner fields:

Status 1.1.2007:
- 8.8 million tonnes C®has been injected into the Utsira Formation
- 0.2 million tonnes C®has been vented.

The following figure shows the yearly injected arhted volumes for the entire injection
period on Sleipner.
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Injected and vented CO,
1996 - 2007

1.20 O hjected ——
m Vented

1.00

0.80 —
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1936 1997 1993 1949 2000 2001 2002 2003 2004 2005 2008 2007

Figure 9 Injected and vented G@& Sleipner Vest

5. Publications and conference presentations

Publications:

i Gale, J., Christensen, N. P., Cutler, A., & Torp, T.A., 2001: Demonstrating the Potential for Geological Storage of CO,: The
Sleipner and GESTCO Projects. Environmental Geosciences, 8 (3), 160 —165.

° Chadwick, A., Holloway, S. & Riley, N., 2001: Deep subsurface CO, sequestration - a viable greenhouse mitigation strategy.
Geoscientist, vol 11, No 2, Feb 2001, 4-5.

®  Zweigel, P. & Gale, J., 2000: Storing CO- underground shows promising results.- EOS, Transactions, American Geophysical
Union, 81 (45), 529 & 534. (Reprinted with added figure in Earth in Space, 13 (6), 8-9.)

i Carstens, H. (& Torp, T.), 2000: Send CO2 tilbake til undergrunnen. GEO, 3, (6), 12-15.

° Zweigel, P., Lindeberg, E., & Eiken, O., 2000: 4D seismikk lgser gaten. GEO, 3, (6), 16-18.

Conference presentations:

Greenhouse Gas Technology-8, Trondheim:

. Constraining the density of CO2 within the Utsira formation using time-lapse gravity
measurements. Extended abstract.

Offshore Europe, SPE conference 6-9 september 2005, Aberdeen, Scotland:

° Tracing the path of the carbondioxide from a gas-condensate reservoir, through
an amine plant and back into a subsurface acquifer. Case study: The Sleipner area, Norwegian North Sea

2nd Annual Conference on Carbon Sequestration, 5-8 May 2003, Alexandria, VA, US:

hd Gaus, |., Azarounal, M., & Czernichowski-Lauriol, I., 2003: Reactive transport modeling of dissolved CO2 in the cap rock base
during CO2 sequestration (Sleipner site, North Sea). Abstracts of the 2nd Annual Conference on Carbon Sequestration, 5-8
May 2003, Alexandria, VA, US.
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6th Greenhouse Gas Control Technologies Conference (GHGT6), October 2003, Kyoto:

Arts; R., Eiken, O., Chadwick, A., Zweigel, P., van der Meer, L., & Zinszner, B., 2002: Monitoring of CO2 Injected at Sleipner
Using Time Lapse Seismic Data. Abstracts of the 6th International conference on Greenhouse Gas Control Technology
(GHGT-6), Kyoto, Japan, 1-4 October 2002

Chadwick, A., Zweigel, P., Gregersen, U., Kirby, G., & Johannessen, P., 2002: Geological Characterisation of CO2 Storage
Sites: Lessons from the Sleipner, Northern North Sea. Abstracts of the 6th International conference on Greenhouse Gas
Control Technology (GHGT-6), Kyoto, Japan, 1-4 October 2002

Czernichowski-Lauriol, C.A. Rochelle, E. Brosse, N. Springer, K. Bateman, C. Kervevan, J.M. Pearce, B. Sanjuan, 2002:
Reactivity of injected CO, with the Utsira Sand reservoir at Sleipner. Abstracts of the 6th International conference on
Greenhouse Gas Control Technology (GHGT-6), Kyoto, Japan, 1-4 October 2002, p 341.

Lindeberg, E., Bergmo, P., & Moen, A., 2002: The Long-term Fate of CO2 Injected into an Aquifer. Abstracts of the 6th
International conference on Greenhouse Gas Control Technology (GHGT-6), Kyoto, Japan, 1-4 October 2002. Short abstract.
Extended abstract

Torp, T.A. & Gale, J. 2002: Demonstrating Storage of CO2 in Geological Reservoirs: The Sleipner and Sacs Projects.
Abstracts of the 6th International conference on Greenhouse Gas Control Technology (GHGT-6), Kyoto, Japan, 1-4 October
2002

EAGE Annual meeting 2002, Florence:

Arts, R., Elsayed, R., van der Meer, L., Eiken, O., @stmo, S., Chadwick, A., Kirby, G., Zinszner, B., 2002: Estimation of the
mass of injected CO2 at Sleipner using time-lapse seismic data. EAGE, Annual meeting 2002, Florence, Italy.

Geological Society of London, '3D Seismic Data: Adv  ances in the Understanding of
Stratigraphic and Structural Architecture' conferen ce, 14-16 November 2001

Chadwick, A., Williamson, P., Zweigel, P., Arts, R., Eiken, O., 2001: Time-lapse geophysical monotoring of a subsurface CO2
bubble in the Utsira Sand, Sleipner, northgern North Sea. Presentation at '3D Seismic Data: Advances in the Understanding
of Stratigraphic and Structural Architecture' conferece at the Geological Society of London, Burlington House, 14-16
November 2001.

American Association of Petroleum Geologists (AAPG) , Annual Meeting, June 2001, Denver

Eiken, O., Brevik, I., Art, R., Lindeberg, E., Fagervik, K. 2001: Seismic monitoring of CO2 injected into a marine aquifer.
American Association of Petroleum Geologists, Annual Meeting, June 2001, Denver, abstract volume.

Zweigel, P., Arts, R., Bidstrup, T., Chadwick, A., Eiken, O., Gregersen, U., Hamborg, M., Johanessen, P., Kirby, G.,
Kristensen, L., & Lindeberg, E., 2001: Results and experiences from the first Industrial-scale underground CO, sequestration
case (Sleipner Field, North Sea). American Association of Petroleum Geologists, Annual Meeting, June 2001, Denver,
abstract volume (CD) 6p.

European Union of Geosciences (EUG), Xl meeting, Ap  ril 2001, Strasbourg

Chadwick, A., Kirby,G., Holloway, S., Zweigel, P., & Arts, R. 2001: The case for underground carbon dioxide sequestration in
Northern Europe.- European Union of Geosciences, XI meeting, April 2001, Strasbourg, Abstract volume, 172.

Czernichowski-Lauriol, I., Rochelle, C.A., Brosse, E., Springer, N., Pearce, J.M., Bateman, K.A., Sanjuan, B., Kervévan, C.,
2001: Disposal of CO2 in deep aquifers: geochemical investigations of water-rock-CO2 interactions at Sleipner (North Sea) as
part of the SACS project. European Union of Geosciences, XI meeting, April 2001, Strasbourg, Abstract volume, 172.

5th Greenhouse Gas Control Technologies Conference (GHGTS5), August 2000, Cairns
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®  Arts, R., Brevik, I., Eiken, O., Sollie, R., Causse, E., & van der Meer, B. 2000b: Geophysical methods for monitoring marine
aquifer CO, storage - Sleipner experiences. 5" International Conference on Greenhouse Gas Control Technologies, Cairns
(Australia), August 2000. (PDF 922 KB / 6 pages)

i Chadwick, R.A., Holloway, S., Kirby, G.A., Gregersen, U., & Johannessen, P.N. 2000: The Utsira Sand, Central North Sea -
An assessment of its potential for regional CO; disposal. 5™ International Conference on Greenhouse Gas Control
Technologies, Cairns (Australia), August 2000. (PDF 446 KB / 6 pages)

d Lindeberg, E., Zweigel, P., Bergamo, P., Ghaderi, A., & Lothe, A. 2000b: Prediction of CO, dispersal pattern improved by
geology and reservoir simulation and verified by time lapse seismic. 5™ International Conference on Greenhouse Gas Control
Technologies, Cairns (Australia), August 2000. (PDF 91 KB / 6 pages)

i Pearce, J.M., Czernichowski-Lauriol, I., Rochelle, C.A., Springer, N., Brosse, E., Sanjuan, B., Bateman, K., & Lanini, S. 2000:
How will reservoir and caprock react with injected CO; at Sleipner? Preliminary evidence from experimental investigations. 5
International Conference on Greenhouse Gas Control Technologies, Cairns (Australia), August 2000. (PDF 14 KB / 6 pages)

. Van der Meer, L.G.H., Arts, R.A., & Paterson, L. (2000): Prediction of migration of CO, after injection in a saline aquifer:
reservoir history matching of a 4D seismic image with a compositional gas/water model. 5" International Conference on
Greenhouse Gas Control Technologies, Cairns (Australia), August 2000. (PDF 14 KB / 6 pages)

° Zweigel, P., Hamborg, M., Arts, R., Lothe A., & Tgmmeras, A. 2000: Prediction of migration of CO; injected into an
underground depository: Reservoir geology and migration modelling in the Sleipner case (North Sea). 5" International
Conference on Greenhouse Gas Control Technologies, Cairns (Australia), August 2000. (PDF 1170 KB / 6 pages)

SEG International Conference 2000, Calgary

d Eiken, O., Brevik, I., Arts. R., Lindeberg, E., & Fagervik, K. 2000: Seismic monitoring of CO2 injected into a marine aquifer.
SEG Calgary 2000 International conference and 70" Annual meeting, Calgary. (PDF 208 KB / 4 pages)

EAGE Annual Meeting 2000, Glasgow

. Arts, R. J., Zweigel, P., & Lothe, A.E. 200Q@aservoir geology of the Utsira Sand in the Southern

Viking Graben area — a site for potential CO2 storage.- 62nd EAGE meeting, Glasgow, paper B-20. (PDF 269 KB / 4 pages)
. Brevik, 1., Eiken, O., Arts, R.J., Lindeberg, E., & Causse E. 2000: Expectations and results from seismic monitoring of CO2
injection into a marine acquifer. 62nd EAGE meeting, Glasgow, paper B-21.

» Gregersen, U, Johannessen, P.N., Chadwick, R.Aloway, S. & Kirby, G.A. 2000

Regional study of the Neogene deposits in the southern Viking Graben area - a site for potential CO, storage. 62™ EAGE
meeting, Glasgow. (PDF 123 KB/ 4 pages)

AAPG Int'l Conf. & Exhib. 1999, Birmingham

®  Zweigel, P., Lothe, A. E., & Lindeberg, E., 1999: Offshore underground CO2-disposal: Reservoir geology of the Neogene
Utsira Formation, Sleipner Field, North Sea.- AAPG Bull.,, 83, 1346-1347. (Poster at AAPG International Conference,
Birmingham, UK, September 1999)

From CO2STORE project:

Title: Sleipner/Utsira CO2 Geological Storage Full FidloWFand Geochemical Coupling to
Assess the Long Term Fate of the CO2

Authors: Frangeul, Johann, Long Nghiem, Emmanuel Caroliy&@gI Thibeau
Conference:AAPG Annual Meeting, Dallas USA, April 18-21, 2004

Publication: AAPG Bulletin Vol. 88 (2004), No. 13 (Supplement)

Abstract: available at AAPG
Websitehttp://www.searchanddiscovery.com/documents/alistiemual2004/Dallas/Frange
u.htm
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From Saline Aquifer CO, Storage (SACS) project:

Geology

Rock mechanical tests of shale samples from the cap rock of the Utsira Sand in well 15/9-A11
— A contribution to the Saline Aquifer CO2 Storage (SACS) project. Pillitteri et al. 2003
(PDF 1.7MB)

Seismic mapping and simulation of CO2 migration in the upper Utsira sand wedge east of the
Sleipner injection site — A contribution to the Saline Aquifer CO2 Storage (SACS) project.
Hamborg et al. 2003. (PDF 1.4MB)

Studies on the likelihood for caprock fracturing in the Sleipner CO2 injection case — A
contribution to the Saline Aquifer CO2 Storage (SACS) project. Zweigel & Heill 2003. (PDF
2.0MB)

The effect of time-depth conversion procedure on key seismic horizons relevant for
underground CO2 storage in the Sleipner field (North Sea). Zweigel & Hamborg 2002. (PDF
2.6 MB).

SACS, Task 1.4: Evaluation of cap rock sealing the reservoir. Clay mineralogy investigation of
core and cuttings from the Ekofisk and Sleipner areas. Lindgren et al. 2002. (PDF 513 KB).

Characterisation of the Nordland Shale in the Sleipner area by XRD analysis - A contribution
to the Saline Aquifer CO2 Storage (SACS) project. Bge, R., & Zweigel, P. (Feb. 2001).
(PDF 547 KB)

Reservoir geology of the storage units in the Sleipner CO2 injection case. Zweigel et al (Dec
2000). (ZIP 13.5 mB). Main report only. (PDF 7926 KB)

Mineralogical and petrographical characterisation of a 1 m core from the Utsira Formation,
Central North Sea. Pearce, J.M., Kemp, S.J., and Wetton, P.D., 1999. BGS Technical Report -
Mineralogy & Petrology Series, Report WG/99/24C, 26pp. + 3 plates. (zIP 23562 KB)

The biostratigraphical and palaeo-ecological application of calcareous microfaunas from the
Utsira Formation in Norwegian Well 15/9-A-23. Wilkinson, I. P., 1999. BGS Technical Report —
Stratigraphy Series, Report WH/99/124R, 4pp. (PDF 29 KB / 4 pages)

Geochemistry

Preliminary modelling of the geochemical impact of CO, injection on the caprock at Sleipner.
Gaus et al. 2002. (PDF 254 KB)

The solubility of supercritical CO, into pure water and synthetic Utsira porewater. Rochelle &
Moore 2002. (PDF 1.7 MB)

Geochemical interactions between supercritical CO, and the Utsira Formation: an
experimental study. Rochelle et al. 2002. (PDF 4.5 MB)

Geophysics

Multi-component seismic monitoring of CO2 gas cloud in the Utsira Sand: A feasibility study
(Report Work Area 5.6) . Liu et al. (April 2001). (PDF 1586 KB)
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Annex VI: National Greenhouse Gas Inventory Systenn
Norway

Oslo, November 2006
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Preface
According to the decision on Article 5.1 of the Kgd’rotocol all Annex 1 parties
(industrialized countries) must implement a nati@yatem for greenhouse gas inventories,
which includes (see Annex to decision 19/CMP.1):
“all institutional, legal and procedural arrangemsmnhade within a Party included in
Annex | [to the Kyoto Protocol] for estimating ardpogenic emissions by sources and
removals by sinks of all greenhouse gases not albedrby the Montreal Protocol, and
for reporting and archiving inventory information

A description of this national system must be reggabas part of a country’s Initial Report to
the Kyoto Protocol, see decision 13/CMP.1. The psepof the Initial Report is to facilitate
calculation of assigned amount and demonstrateapacity to account for emissions,
removals and assigned amount. The Initial Repostre submitted to the Climate
Convention before 1 January 2007. The report om#tienal system for greenhouse gas
inventories will be attached to this Initial Repasgtan appendix.

The report on national system for greenhouse gesiories has been prepared by a project
team consisting of representatives from NorwegialiuBon Control Authority (SFT),
Statistics Norway (SSB), the Center for Internatic@limate and Environmental Research —
Oslo (CICERO) and The Norwegian Forest and Landsdagtitute.

Introduction

A national system for greenhouse gas inventorieatisduced in Article 5.1 of the Kyoto
Protocol. The objectives of the national systeni are
* To enable Annex | Parties to estimate anthropoggmr@enhouse gas (GHG) emissions by
sources and removals by sinks in accordance watkstoto Protocol and decisions made by the
Parties

» To assist Annex | Parties in meeting their committae
* To facilitate review of the submitted information
» To assist Annex | Parties to ensure and improvejtiadity of their inventories

The Guidelines for national systems are definetiénAnnex to CO®PMOP® decisions 20/CP.7 and
19/CMP.1 (FCCC/CP/2001/13/Add.3). These guidelohescribe various functions that need to be in
place in the national system, but leave the detdilsplementation to each Party in accordance with
their national circumstances.

3 Annex to COP decision 20/CP.7 and COP/MOP decisséBNIP.1 “Guidelines for national systems for threation of
anthropogenic greenhouse gas emissions by sourdagmovals by sinks under Article 5, paragrapbf the Kyoto
Protocol” here called “guidelines for national gyss”.

* Conference of the Parties to the United NationshEreork Convention on Climate Change.
° Meeting of Parties to the Kyoto Protocol.
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The functions are described@aneral and specififunctions.

The general functions include:

Establishing and maintainirigstitutional, legal and procedural arrangememiscessary to
perform the functions defined in the guidelinesrational systems.

Ensuring sfficient capacityfor timely performance of the functions definedlie
guidelines, including data collection and arrangetsiéor technical competence of the staff
involved in the inventory development process.

Preparing national greenhouse gas inventoaesl supplementary informatiama timely
manne in accordance with the Kyoto Protocol and relédatisions by the Parties.

Providing information necessary to meet thporting requirements

The specific functions include:

Planning

(0]

Designate a singleational entity

o Define and allocatepgcific responsibilitiesn the inventory preparation and development
process including methodological choice, data ctbe, processing and archiving, and
guality assurance and quality control (QA/QC).

o Elaborate QA/QC plandescribing specific QA/QC procedures to be impleteeniuring
the inventory preparation and development prodassitate the overall QA/QC
procedures to be conducted, and establish datéyqoljectives.

o Establish a process for théficial consideratiorand approval of the greenhouse gas
inventory, including recalculations, prior to sulsgion, and to respond to any issues
raised by the inventory review process.

Preparation

o Identify key categories

0 Prepare estimates in accordance with the Revis@@ G8idelines and the good practice
guidance

o Collect sufficient data (activity data and emissfactors) to support the selected methods

0 Make a qualitative estimate of inventory uncertaint

o Ensure that recalculations of previously submittstimates are made in accordance with
the good practice guidance

o Compile the national inventory

o Implement general QC procedures

o Consider source-specific QC procedures and prdeida basic review of the inventory of
personnel that have not been included in the irgridevelopment.

Management

0 Archive information for each year in accordancehweélevant decisions.

o Provide a review team with access to archived méiion used by the Party

0 Respond to requests for clarifying inventory infatran resulting from different stages of

the review process in a timely manner.
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Good practicds in the guidelines for national systems defined set of procedures intended to
ensure that greenhouse gas inventories are accumétes sense that they are systematically neither
over- nor underestimates as far as can be judged that uncertainties are reduced as far as
possible Guidance on preparing greenhouseigasntories is given in the 1996 IPCC Revised
Guidelines for Inventory Preparation (IPCC, 199&) ¢he IPCC Good Practice Guidance for
Uncertainty Management in National Greenhouse @aanttories from 2000 (IPCC, 2000). The most
extensive guidelines on QA/QC and resource priaaiitbn are given in the latter report, which irsthi
document is referred to as the “good practice quada For the land use, land-use change and fgrestr
(LULUCEF) sector, the IPCC has prepared a suppleangigood practice report in 2004 (IPCC, 2004).

The Parties to the UN Framework Convention on Gigm@hange (UNFCCC) have agreed on
guidelines for reporting data on emissions and kextso building on the guidance described in the
IPCC reports listed in the previous paragrafbata are to be reported annually before Apritd.the
UNFCCC. Reporting includes tables (using the stedaCommon Reporting Format (CRF)), the
National Inventory Report (NIR) describing datathoelologies and the main results of the inventory
and additional documentation. For LULUCF, reportimgler the Kyoto Protocol will be different

from that under the UNFCCC.

This report will describe how the functions reqdifer the national system will be implemented in
Norway.

National responsibilities

General overview

The Norwegian national system for greenhouse gagniories is based on existing
cooperation. The National entity, SFT, and Statsstlorway and the Norwegian Forest and
Landscape Institute are the core institutions enrtational system.

The Norwegian greenhouse gas inventory has beatuged in more than two decades as a
collaboration between Statistics Norway (SSB) ahe Norwegian Pollution Control
Authority (SFT). The reporting to the UNFCCC hasteased on this greenhouse gas
inventory.

Statistics Norway is responsible for the officitdtsstics on emissions to air.

The Norwegian Forest and Landscape Institute goresible for the calculations of emission
and removals from Land Use and Land Use Changé&arestry - LULUCF.

Legal basis

The data collection and data management is sedbredgh three main acts, the Pollution
Control Act (forurensningsloven), the Greenhouse s G&mission Trading Act
(klimakvoteloven) and the Statistical Act (statiktoven).

The Pollution Control Actgives SFT the authority to collect and review esiois data from
large industrial plants (http://odin.dep.no/md/dekegelverk/lover/022051-200014/dok-
bn.html). Greenhouse gases are considered parheofAir Pollution Act. The Pollution
Control Act is a typical enabling act. This meahattthe details in each case are outlined in
discharge permits and regulations issued by thiutpm control authorities. The Act was

® Guidelines for National Communications by Partieduded in Annex | to the Convention, Part I: UNFCREporting
Guidelines on Annual Inventories. FCCC/CP/2002/7/Add.2
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established for the purpose of preventing and tiedubarm and nuisance from pollution.
This is reflected in the main rule of the act, whgays that pollution is forbidden, unless it is
specifically permitted by law, regulations or inidival permits. Particular relevant extracts of
this act for the national system are shown in Anhex

Collection and checking of GHG emission data as® alovered by th&reenhouse Gas
Emission Trading Acthttp://odin.dep.no/md/english/doc/regelverk/ad&@61-200015/dok-
bn.html). Chapter 4 of this act addresses repodimd)control. The relevant extract is shown
in Annex 2. The implementation rules are stipulated regulation (in Norwegian only). An
explanation of this regulation is given in Annex 3.

Statistics Norway is a professional independertitut®n, which through The Statistics Act has been
given the right to impose upon any person, firng@vernmental institution an obligation to provide
information necessary for the production of offigtatistics. The Statistics Act gives Statistics
Norway unlimited access to administrative registard to choose the statistical methods which form
the basis for the preparation of official statistiStatistics Norway is responsible for how andmwhe
official statistics are published. The Ministrykihance is administratively responsible for Statsst
Norway, and fiscal budget for its business is gethle Government and the Norwegian parliament.

The parts of the Statistics Act most relevant e mational system are shown in Annex 4.

SFT's responsibilities as national entity

SFT has been appointed by the Ministry of the Emritent as the national entity through the budget
proposition to the Norwegian parliament (Stortindet 2006, which states thathe Norwegian
system will build on existing cooperation betweEfi 8nd i.a. Statistics Norway. On this background
SFT is appointed as a national entity with overafiponsibility for the inventory and reportingSt.
prop. Nr. 1 (2005-2006)). This point of the propiosi has been accepted by the Norwegian
parliament without any remarks. The Ministry of thevironment proposes building the national
system around well-established institutional coapen.

SFT as a national entity will be responsible for

* Reporting the greenhouse gagentory to the UNFCCC, including the National émiory
report and CRF tables

* Completing the National Inventory report
* Implementation of the QA/QC plan

* Preparing for UNFCCC inventory reviews and coortliigathe communication with the
expert review team, including responses to reviadirigs

» Coordinating the cooperative work between the awtitutions, including the
establishment of formal agreements

* Informing the cooperating institutions about rel@vdecisions and meetings

* Informing national institutions (e.g. ministriescadata providers) about the requirements of
the national system and ensuring that existing'métion in national institutions is
considered and used in the inventory where apptpri

» Working to secure adequate funding for all partthefnational system in collaboration
with the Ministry of the Environment, The Ministof Agriculture and Food and the
Ministry of Finance.

Institutional cooperation, responsibilities and ageements
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The three core institutions, SFT, Statistics Nonaagl The Norwegian Forest and Landscape
Institute, will work together to fulfill the requements for the national system. The allocation
of responsibilities for producing estimates of esioas and removals, QA/QC and archiving
is presented in chapter 3, 4 and 5. An overviesh@vn in Figure 1.
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Figure 1. Overview of institutional responsibilities and cooperation
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To ensure that the institutions comply with thesponsibilities, Statistics Norway and The
Norwegian Forest and Landscape Institute have diggeeements with SFT as a national
entity. The Forest and Landscape Institute’s obibbga will also be guided by the annual
allotment lettertfldelingsbrey from the Ministry of Agriculture and food. Throaghese
agreements, the institutions are committed to impleting the QA/QC and archiving
procedures, providing documentation, making infdromaavailable for review, and
delivering data and information in a timely mantemeet the deadline for reporting to the
UNFCCC!

The establishment of the national system requieseaollaboration between the three
institutions. Two annual cooperation meetings Haeen formalized.SFT as a national entity
is responsible for preparing, organizing and repgrirom these meetings. The purpose of the
cooperation meetings is to discuss and agree omaaetibgical issues, prioritize resources
(e.g. in light of the review reports) and gener#dlgilitate the implementation of the national
system. The cooperation meeting takes decisiosctiokly.

More specifically the cooperation meetings will

- Prepare for the annual review and address commeces/ed

- Agree on methodological changes in light of revieworts, QA/QC findings, new
scientific information and available resources

- Agree to implement new data into the inventory

- Agree to recalculations and appropriate methodekogi

- Prioritize source-specific QC and methodology stado improve the estimates in the
short and long-term

- Prioritize and interpret QA-procedures

- Review documentation and QA/QC and archiving systand point out needs for
improvements

- Address other relevant technical issues

- Point out weaknesses in capacity

- Point out problems with the implementation of tlaional systems (institutional and
overall)

- Exchange relevant information

- Report the conclusions from the meetings and 8ages for follow-up to the responsible
heads of departments in the three institutions

The key data providers are shown in Annex 5. Aslisaeeen, most of the key data are
collected by the three core institutions. Additibkey data providers include the Norwegian
Petroleum Directorate, the Norwegian Petroleum strguAssociation, and the Norwegian
Road Federation.

Official consideration and approval of the inventory

"The agreement between SFT and Statistics Norveayiatludes commitments for data deliveries foorépg under the
Convention on Long-range Transboundary Air Pollu{ibRTAP).

&a proposal has been made to have one meetingiaaHy autumn and another in January/Februarya&pdinary
meetings may be held as needed.
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SFT as the national entity is in charge of apprgthre inventory before official submission to
the UNFCCC. As a basis for approving the invent8iyT will consider the completion of the

inventory and the National Inventory Report. SFT also review

* The QA/QC report from the QA/QC responsible in S&ffaching QA/QC reports from the

core institutions

» Methodological changes and recalculations

* Minutes from the cooperation meetings betweenribtitutions

» Other matters of relevance for the approval ofitkkentory

Inventory production plan

The core institutions have agreed on a “milestgretiuction plan (Table 1). The plan will be

supplemented by internal production plans in tmedttore institutions.

Table 1. Inventory production plan, milestones

Responsibl | Deadline

e
Consideration of methodological changes needeth&orSFT Feb. 1
next year’s reporting, including those based on the
review report from last years reporting round
Agreement on methodological changes needed for nét May 15
year’s reporting
Emissions from plants participating in emissiording |SFT May 1
and emissions from oil and gas facilities sent to
Statistics Norway
Emissions from large industrial plants sent toiStias | SFT July 1
Norway
All LULUCF data collection for the previous calemda| Forest and | Sept. 1
year completed Landscape
LULUCEF data collected by Statistics Norway sent to| SSB Sept. 1
Forest and Landscape
All non-LULUCF data collection completed SSB Nov. 1
LULUCEF inventory for the previous calendar yeartserfForest and |Nov. 1
to Statistics Norway in CRF format Landscape
Test runs, QA/QC SSB Nov. 15
Draft inventory to SFT for comments and QA/QC SSB ecb
Final inventory including completion of QA/QC tests| SSB Jan. 15
and recalculations
Review of documentation and necessary updates'mpéal Feb. 1
NIR 1° draft SFT Feb. 15
Completion of CRF tables SSB March 15
QA/QC reports sent SFT All March 20
NIR finalized SFT April 1
QA/QC report finalized SFT April 1
Formal approval of inventory for the purpose of SFT April 10
reporting
Reporting SFT April 15
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T This point includes internal documentation inimdititutions while SSB and The Norwegian Forest
and Landscape Institute are responsible for extelo@mentation

23SB will send complete CRF tables to SFT, datamalty collected by SFT are sent to SSB who
is responsible for making these data availabléénGRF.
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Figure 2 The inventory preparation cycle
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Securing and developing capacity

Norwegian authorities will secure financial and lmeapacity to the national system to fulfill the
reporting obligations and ensure that the dataityuahjectives are met.

SFT is a government institution. Their respondipilor the national system will be described in the
annual letter from the Ministry of the Environmevtiere they give directions on SFT’s key priorities
and financial resources for the following year. Ha¢ional system will involve several units in SFT.
To ensure that the requirements are met, SFT Iialglished an internal project group for the nationa
system.

Statistics Norway is an independent governmenitutigtn. The production of the emission inventory
is a permanent responsibility for SSB. The expefesroduction and development of the emission
inventory are partly covered by Statistics Norwlaptigh its financing from the government budget,
and partly through specific project funding fromTSF

The Norwegian Forest and Landscape Institute indgpendent government institution. The
institution is mainly funded through the Ministry Agriculture and Food. Several units within the
institution will be involved in the LULUCF inventgy but the responsibility for coordination, QA/QC
and reporting will be placed within one of thes@surThe expenses for production and development
of the greenhouse gas inventory are partly coveyetie Norwegian Forest and Landscape Institute
through its funding over the government budget gardy through specific project funding from SFT.

Each institution is obliged to implement internebgedures to fulfill the requirements of the naéibn
system, in particular with respect to meeting dead| implementation of QA/QC procedures and
archiving. Each institution is also obliged to degethe competence of their staff as required.

In addition to the cooperation meetings, the tlmsttutions will meet to discuss and share
experiences with respect to key topics like QA/QQxertainty assessment, archiving and the Kyoto
Protocol. These meetings will be used to increlaseapacity in the project groups in the three
institutions. The core institutions of the natioegstem may also need to seek partners with phaticu
knowledge to participate in a Tier 2 QA/QC and ioyw methodologies and data, for example with
respect to industrial processes technology, agurilsoil processes and waste.

QA/QC-plan

Data quality objectives

Good practice defines the data quality objectiedsdtransparency, completeness, consistency,
comparability and accuracyl hese objectives are used as a foundation d@&EC system to be
implemented in Norway. In addition we consitierelinessas part of the data quality objectives.
Below we describe the objectives in more detathay have been elaborated for the national system
in Norway:

Transparency implies:

» Availability of sufficient documentation to enaldstimates to be replicable from emission
factors, activity data or plant emission measurefrfen emission/removal data,
irrespective of which institution or company makbe estimates. This includes appropriate
references to supplementary information (e.g. sfietiterature).

8 This criterion can be difficult to fulfill in casewhere complex models are used.
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Availability of supplementary documentation (in Hisly if practical) of models to enable a
review, including a description of main assumptiand sources of data.

Availability of supplementary documentation (in Hisl if practical) of data collection of
key activity data.

Availability of sufficient documentation of methddgical choices, including choice of
measurement methods.

Explanation of reasons for not estimating an emissr removal occurring in Norway, for
example an explanation of why an estimate is censitinegligible.

Documentation of QA/QC procedures.

Completeness implies that:

Estimates are made for all sources and sinks filthtinless it can be documented that
emissions/removals are negligible.

Notation keys are used for all cells to be repontethe CRF.

Reviews are regularly undertaken to assess pateetiasources and include these in the
inventory.

Consistency implies that:

The same data sources and assumptions are used gases, sectors and years of the
inventory.

The same methodology has been used for all yearsiofe-series.

Data (activity data and measured data) have bdtmal using the same method for all
years of the time-series.

Appropriate splicing technigues in accordance withgood practice guidance have been
applied in cases of inconsistencies of time-sanieghanges in methodologies.

Comparability implies that:

Methodologies are consistent with the IPCC Guidsliand the good practice guidance.
Reporting guidelines are followed.

Emissions and removals are allocated to approprategories of the CRF as described in
the IPCC Guidelines and good practice guidance.

Accuracy implies that:

Uncertainties are reduced by selecting higher fmrkey categories or increased sampling
/frequency of surveyed data and emission measutsr(t@king costs into account).

Data collected are checked to assess their rétiahild possible under- or underestimates
and identified biases are reduced.

Uncertainty estimates are collected and reportedifalata.

Data are compared with independent information wipessible.
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Timeliness implies that:

» Data are collected, processed and reported in @acoe with a timetable that allows
reporting within the official deadline for submissito the UNFCCC.

QA/QC responsibilities

All three institutions are responsible for implertieg QC procedures to meet the data quality
objectives of the data they collect. Each institutis also responsible for implementing QA-
procedures of data originally collected by anothstitution in addition to reviewing the QC
performed on these data by the institution colferthe data.

SFT as the national entity is responsible for dV&€& and in charge of checking on an annual basis
that the appropriate QC procedures are implemeéntechally in SFT and in Statistics Norway and
The Norwegian Forest and Landscape Institute.sitiNorway has an overall responsibility for QC
of the data of the emission inventory, including #stimate of total emissions. SFT will check tl Q
reports and may request Statistics Norway to reisénventory if and only if, the QC report is not
satisfactory, if they have identified errors in theentory, or if any of the methodologies usedrase
as agreed by the cooperation meeting. In the deselisagreement between SFT and Statistics
Norway on any humbers of the emission inventoryl 8fay change the estimates in the CRF. They
will inform Statistics Norway about this decisiondathe reasons for it, and they will document i th
NIR why the data in the CRF are different from #o$ the national inventory compiled by Statistics
Norway.

Each institution is responsible for reporting oaititompletion of the QC procedures on an annual
basis and before March 1. This reporting is based checklist of general and source-specific QC
checks and a textual description of possible redations, issues to be followed up before the next
submissions, and other relevant information. Ther€gort is sent to the SFT with a copy to Statstic
Norway. In addition SFT needs to complete the Qideas a basis of approval of the inventory and
for information to Statistics Norway.

SFT as the national entity is responsible for therall QA of the national system, including the
UNFCCC reviews and any national reviews undertaken.

QC procedures

The input data used in the Norwegian national itmgnare classified as emission factors and
other estimation parameters, activity data (stasistlata) and emissions from industrial and
large plants (point sources). The output is clessidis estimated emissions and removals,
CREF tables and NIR information. QC procedures ataldished for each element of input
data and output.

Chapter 8 of the IPCC good practice guidance (IPZDOQ) gives guidance on QC.
Consistent information for LULUCF is given in chapb.5 of the good practice guidance for
LULUCF (IPCC, 2004).

QC is definedas a system of routine technical activities, to sue@ and control the quality of
the inventory as it is being developdthe QC system is designed to:

i) Provide routine and consistent checks to ensueeidtdgrity, correctness, and
completeness;
i) Identify and address errors and omissions;

i) Document and archive inventory material and reedr@C activities
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The IPCC good practice guidance distinguishes betgeneralandsource-specifi€QC
procedures. The general procedures focus on tleegsimg, handling, and documentation
procedures that are common to all inventory sooategories. The source-category specific
QC procedures are directed at specific types @ ds¢d in the methods for individual source-
categories and require knowledge of the sourcegoagethe types of data available and the
parameters associated with emissions.

General QC procedures

The general QC procedures are performed annualbiifdata collected and all estimated
data. Most of these checks are performed autoniigttbaough use of Statistics Norway’'s
emission model. However, checks are also performaaually on some data, for example
emission data collected from plants and activittadamission factors and other estimation
parameters for key categories. ldentified problanesnormally corrected before the final
submission or flagged for correction in the nexiraission.

The general checks are summarized in Table 2.

Table 2. General annual QC checks

Check Responsible
Time-series and inventory
version comparisons to
detect problems with units,
computational errors as well
as other human errors.
Compare all emissions reported from SFT

industrial and other large plants to those of
the previous inventory year and flag changes
of more than 20% (10% for plants included
in emission trading) for further QC in
collaboration with the plant.

Compare all (non-LULUCF) model input  SSB
data (emission factors and activity data) to
those of the previous inventory year and flag
changes of more than 10-20% (at the most
detailed level) for further QC. The most
thorough checks are made for the categories
with a largest contribution to total emissions.

Compare all LULUCF model input data Forest and Landscape
(emission factors, other estimation (LULUCF)

parameters and activity data) to those of

previous inventory years and flag changes of

more than 3% for categories not changing

land use and 20% for categories of land-use

change for further QC.

Compare all (non-LULUCF) model input  SSB

data (emission factors and activity data) to
previous estimates for the same inventory
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Check Responsible

year® and flag changes of more than 0.1%
for further QC.

Compare all LULUCF model input data Forest and Landscape
(emission factors, other estimation (LULUCF)

parameters and activity data) to previous

estimates for the same inventory year and

flag changes of more than 1% for further QC.

Compare all estimated emissions to those 0§SB
previous inventory year at the level of IPCC
reporting and flag changes of more than 10-

20 % for further QC?

Compare all estimated emissions to previouSSB
estimates for the same inventory yéait the

level of IPCC reporting and flag changes of
more than 0.1% for further QC.

Compare all estimated emissions and Forest and Landscape
removals from LULUCF to previous

inventory years and flag changes of more

than 5% for further QC

Completeness checks

Check that aggregate energy use in the SSB
emission model reflect the most recent
energy balance.

Check the difference between estimated fuebSB
use for road transport with fuel sales.

Identify large plants previously included in  SFT
the inventory but no longer are (and explain

the reason for exclusion) and new plants
included in the inventory (including an
explanation of whether this plant is new) and
communicate this information to Statistics
Norway.

Flag incomplete categories through use of SSB
the emission model and data reported for
previous years. Empty cells are subject to
additional checks.

Check that all cells with energy consumptiorsSB
have a corresponding emission factor.

Flag incomplete categories of the LULUCF Forest bandscape

10 Norway is preparing a preliminary inventory shypsgfter the inventory year. The comparison is nfadell inventory
years for which a previous estimate is availaltiat is all but the most recent year.

11'80-125 % for CQ 60-167 % for CHand NO and 30-133 % for HFCs, PFCs and.SF
12 Norway is preparing a preliminary inventory shypsgfter the inventory year.
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Check Responsible

inventory by comparing to the previous
inventory.

Check for completeness/double-counting SSB
with emission data reported from industrial
plants by ensuring that the corresponding
energy use is appropriately subtracted from

the energy data of the emission model.

Check for completeness/double-counting SSB
between the LULUCF inventory and the
inventory of other sources.

Consistency checks

Comparison of emissions in the main
emission model with totals estimated in sub-
model (e.g. road transport and waste
models).

Check for consistency where the same dataSSB
are used in more than one category (SSB).

The emission model of SSB is designed to
avoid duplicating data by entering of the

same data only once. This check also

includes consistency checks between data

used by SFT and The Norwegian Forest and
Landscape Institute with data used for the

other categories.

Checks for time-series consistency in casesSSB
where emissions from plants collected by

SFT only are available for parts of the time-
series.

Checks for time-series consistency where Forest and Landsca8SB
activity data are only available on a non- and SFT)
annual or cyclical bases.

Recalculations

Check that appropriate recalculations are Al
made, if needed, whenever methodologies or
data sources have changed.

Check that appropriate recalculations are  All (Forest and_andscapén
made when preliminary data have been particular)
replaced with final data.

Check that when recalculations are All
performed these are made consistently
throughout the time-series.

Check that where splicing techniques are Al
needed, these are applied in accordance with
good practice and are documented.

Documentation Check documentation for completenads Al
need for general revisions
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Check Responsible

Category-specific QC

These checks are normally not performed on an dmasss, but are performed regularly and
in addition to the general QC checks. The goal igarform a category-specific QC, including
an updated uncertainty analysis, within cyclespgraximately 5 years for key categories and
potential key categories, and at least every 10sya other categories. An annual and long-
term prioritization will be made annually by SFTatsstics Norway and The Norwegian
Forest and Landscape Institute, in collaboratiaih wther relevant authorities, as a part of the
improvement plan (with SFT in charge) (see Sec8d). For example, the review reports,
QA/QC conclusions and need for improved emissida t& emission reduction plans will be
important for a final prioritization. QC findingseafollowed up by revising emission factors,
activity data, other estimation parameters or tle¢himdologies. The changes are approved in
the autumn meeting between SFT, Statistics NorwayTdne Forest and Landscape Institute.

Estimated emissions and removals
The QC checks on emission and removal estimates aoawddition to those undertaken on
the input data as described below.

The QC checks of estimates include:

* A comparison of the methodologies used to estiraatissions and removals with
those recommended in the newest Guidelines

* Areview of availability of data and resource raguients for selecting a higher tier

» Areview of alternative methodologies

» A comparison of (higher tier) estimates with loviers

* A comparison of estimates to those of inventoniemfcountries with similar
national circumstances using appropriate drivers.

* An assessment of time-series consistency (for el@rtimat the same method has
been used for all years of the time-series) andtisplicing techniques (where
relevant)

* Areview and documentation of model assumptions

* Areview and update of documentation, includindhanag of supplementary
documentation

» A check of whether the allocation to categoriethmCRF is correct

QC checks for completeness include:
* Areview of relevant emission sources not inclugtethe inventory (the Guidelines,
inventories from countries with similar nationalatimstances, literature)
» Areview of methodologies and data availability foese potential sources
* A documentation of reasons for not including a seun the inventory

Emission data reported from plants
Plant emission data that are used in the emissaing system will undergo annual QC
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checks. The source-specific QC checks for othartplare performed less frequently (every 3
years) for emission estimates within key categonbigh account for 25-30 % of the total of

that (key) category. The frequency of checking ofi4key plants which are not included in

the emission trading scheme is every 5 years.sBtastiNorway is responsible for reporting

the results of the key category analysis to SFTle®FT will perform the assessment of the
“key plants” within a category.

The QC checks include:

* An assessment of the internal QC/QC of the plapenting data to SFT
0 Their QA/QC system including archiving
o0 Any changes to the QA/QC system

* An assessment and documentation of measuremensaamding
o Measurement frequency
o Sampling
0 Use of standards (e.g. ISO)
o Documentation for archiving

* An assessment and explanation of changes in emgseieer time (e.g. changes in
technology, production level or fuels) (annual d¢tec

* An assessment of time-series consistency back30 itBcooperation with Statistics
Norway" (if plant emission data are missing for some yaarsestimates are made using
aggregate activity data and emission factors)

* A comparison of plant emissions to production atigth those of other plants,
including explanations of differences

» A comparison of the production level and/or fuehg@mption with independent
statistics (in collaboration with Statistics Nornyay

» An assessment of reported uncertainties (inclugiatistical and non-statistical
errors) to the extent this has been included irreéperting

The QC checks should be made in close cooperaiibrtine emission reporting plants.

Emission factors & other estimation parameters

The category specific QC will be performed by SBiatistics Norway, The Forest and
Landscape Institute and/or another institution epertise in the category subject to review.
It can address a single category or several retgories (e.g. road transportation,
LULUCF and agriculture) and will include an assesstrof the emissions factors currently in
use and conclude on the need for revisions.

This QC will include the following elements:

* A comparison of the emission factor with those
o recommended in the Guidelines

« B For plants included in the emission trading schars®rical data are derived in cooperation
with the industry organization
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o identified through a literature search (peer re@dwterature and other
reports)
o0 identified by national source-experts (e.g. industganizations and
researchers)
o that can be derived from emission data reportea titee plants
* An assessment of the representativity of the eomsisictors used for national
circumstances (particularly when they are basedefault emission factors and
international research)
* A quantification of the uncertainty (addressingistecal and non-statistical errors)
* An assessment of the content of documentationydnaf) technical documentation
* An assessment of the availability (archiving) o€dmentation, including technical
documentation
» An assessment of changes in emission factors mwerdue to changes in
technology and/or management

Activity data

The category specific QC will be performed by SBiatistics Norway and The Forest and
Landscape Institute for the data collected by @astitution. Some activity data are originally
collected by another institution. In this situati®®T, Statistics Norway or The Forest and
Landscape Institute (as appropriate) are respanBiblassessing the QC applied on these data
and perform their own additional QC on aggregata.da

The activity data QC will include the following etents:
¢ An evaluation and documentation of the QC routmgdlied at the survey level (at the
point of interview/field work and the data checkipigpcessing level)

« An evaluation of the techniques used to obtain ahdata (if applicable)

« An assessment of sampling and representativitiyditg an evaluation of possible bias
for application of the data in inventories (for LUCF area data and for statistical survey
data)

* An assessment of the classification of land aredsaasumptions needed to apply data
from the national forest inventory and area fraam@lresource surveys (NFI)

« An assessment of the completeness compared tatthgocy definitions of the IPCC
guidelines and good practice guidance for LULUCH #oe reporting requirements

+ Areview and assessment of alternative data sources
« A comparison with independent data sources (ifiptes

« A guantification of uncertainties (including stéittal and non-statistical errors)

Documentation

For each category, a review and update of the dentation will be performed if needed.
The requirements for documentation will be highieskey categories. The QC should
include
* an assessment of whether the documentation isisumifito understand the data,
methods and assumptions behind an estimate of iemsssr removals
» arecording of changes that have been made ap@nssto the QC checks
» adescription of consequences for the time-sefiekanges in data or methods
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» writing and archiving of additional technical docemtation as needed (in English if
practical or in Norwegian) to enable the replicépibf estimates for a reviewer

CRF tables

Through use of the new UNFCCC software for repgriins anticipated that data from the
emission model can be transferred directly to tR&Cand this will reduce the need for
dedicated QA/QC checks. Statistics Norway willelep a separate dataset for notation keys.
QC consistency checks are built in the new CRRisHtzs Norway will be responsible for
additional checks on an annual basis:

» Check of total emissions against those of the earissodel

» Check of sectoral totals against those of the eamssodel

» Check of notable changes from previous submisdmmsdividual categories
» Check of correct use of notation keys

LULUCF data needs to be entered manually to the.JRE Norwegian Forest and
Landscape Institute is responsible for checkingdlLUCF entries with data from its
database. Statistics Norway is responsible fomasistency check of the LULUCF data
compared to the rest of the inventory.

SFT is responsible for a final check of the CRFdompleteness and for checking that
Statistics Norway and The Norwegian Forest and keaple Institute have completed the QC
checks they are responsible for. SFT is respon&iblsaking the final approval of the CRF
tables.

NIR

SFT is responsible for the annual QC of the NIRsTimcludes checking that

» All figures on emissions and removals (including Key category analysis) in
tables and text are consistent with those repantéte CRF

» Trends in emissions and removals are explained

» All methodological changes are explained

» All recalculations are explained and the effectiore-series consistency reported

» The textual description reflects methodologies used

* Responses to the review report are reflected

» Priorities for improvements are described in linhwlecisions

» All other information is correct (including QA/QQgm, uncertainties and
completeness)

Timeliness

SFT, Statistics Norway and The Norwegian Forestlaamtiscape Institute have agreed on a
timetable to enable SFT to report to UNFCCC by Apsi (see Table 1). It is the
responsibility of SFT, Statistics Norway and Thedsb and Landscape Institute to make this
timetable known in their respective institutionsettsure that internal deadlines for data
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collection and processing in each institution asafapossible suits the emission inventory
production cycle.

QC documentation

The members of the inventory team working with undiial sectors or parts of a sector write
a QC report to the person at each institution argé of QC, who then reports to the person
in charge of QC for the national system. The repmrtiude a description of the general and
source-specific tests that have been conductedybather these have or will be used to
correct any data. The list of general and categpegific QC tests described above will be
used as a checklist for the QC reports.

QA procedures

According to the IPCC Good Practice Guidance (IPZ3D4), ‘good practice for QA procedures
requires an objective review to assess the quafitie inventory, and also to identify areas where
improvements could be mdd@A involves reviewers that have not been invdlue preparing the
inventory. They should be independent from thatusbns involved in the national system, or not
closely involved in the inventory compilation. Wistthguish between QA of input data and of the
entire inventory.

Statistical data and emissions reported from plants

Emissions reported from plants

Emissions reported from industrial sites are alwahecked by the SFT (see section 3.3.2) by
the administrative department in charge of evahgagimission permits. SFT has a separate
department of Control and International Affairs,i@fhconsists of three sections for product
and industrial control working independently frohe tsections evaluating emissions permits.
They inspect and monitor industrial sites, inclgdimderlying documentation for the
emission estimates.

There are two types of controls, one fsemuency-based contraind the other is specific campaign
control.

The frequency-based control is as shown in Table 3.

Table 3. Independent control frequency of industil plants

Control class

Inspection Audit Self-reporting
1 Every four years Every four years Annually
2 Every six years Every six years Annually
3 Every 3-4 years - Annually
4 If needed - If needed

Nindustrial sites are divided into four control dlas. Those that have the largest potential to genppllution
are included in class 1. Those that are includadass 4 have a relatively limited potential to geie pollution.
The potential to generate pollution is determingdhe hazard of their emissions and discharges, the
quality/sensitivity of the recipient and the uséhakzardous chemicals
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There are three main methods of determining compdiat industrial sites:

* Inspectionsare normally a one-day unannounced visit at ttge n inspection is a
useful method to verify compliance with the specrBquirements.

* Auditsand source testing of emissions: Environmentaitaathd source testing are
used not only to monitor compliance but also tduate the environmental
management system in the enterprise. These audita@e comprehensive than
inspections and are planned well in advance in e@n with the industrial site.

» Self-reportingof data: For enterprises in control class 1, 2 &rtie permit includes a
requirement to establish and maintain a well-defiself-monitoring program. Once a
year they must submit an account of their emissior&=T. This report should
include their total emissions, any discharges ediogethe discharge limits or other
violations. The reasons for violations must be gitegether with an explanation of
corrective actions taken to avoid recurrence. Shlsreported data is often checked
during inspections and audits.

An inspection is a one-day on-site control, whiteaaidit may take 3-5 days. The focus of a
control/revision may vary. The administrative depent in charge of evaluating emission
permits can suggest topics for focus of the costrol

Control campaigns take place after a considerati@xperiences and results of previous
campaigns. Typically such campaigns will be usechieck reported emissions.

SFT has several possibilities for sanctions andraghforcement instruments to ensure
compliance at industrial sites. They include thgureement to provide information to the
authorities, coercive fines, withdrawal of the perm@nd reporting violations to the
prosecuting authorities.

Particular controls are directed to the plantsudet in the emission trading system to check that
reported emissions are in line with the emissiaditrg regulation (Annex 3). All plants will be
controlled once over a period of three years. Tles¢rols have focused on the plant’s
implementation of the reporting requirements. Tasidfor the reporting, including activity data,
emission factors, and uncertainty estimates haga beviewed. So far the controls have aimed at
facilitating reporting, and the plants have notrbpenished for possible weaknesses. These controls
will continue, and it is expected that deficiencigh be met with stringent requests for improvertsen
Future requirements for controls will be consistgith international rules, particularly the rules
associated with the EU Emissions Trading System.

For the purpose of the inventory, additional QAimslertaken by the Division for Climate and Energy
in SFT before the data are sent to Statistics Nprivaese QA checks include consideration of time-
series consistency and a comparison of emissiansniteproduced.

Statistical data

All data collected by institutions not includedtire national system undergo a QA by either
SFT, Statistics Norway or The Norwegian Forest lasadscape Institute as appropriate
Furthermore, the inventory teams perform a QA d¢& dallected in their institutions in
addition to the QC performed by the units respdadtr the data collection. For example,
Statistics Norway, where possible, makes emissidcutations based on activity data

Yitis expected that Norway will adopt the Direetiv
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sampled in official statistics and compares thesbé emission data from plants reported to
SFT, and deviations are explained through cont#bttive plants.

The entire inventory

UNFCCC review

The annual review of the inventory and NIR undertiNFCCC is considered to be part of the QA.
This review is performed by a team of experts (geexperts and generalists) from other PartiesirThe
tasks include examining the data and methods usétbbwvay and the documentation and concluding
whether they are in accordance with current guidsli The review results in a review report point
indicating specific areas where the inventory iséed of improvements.

Expert peer review

The inventory and its documentation will be pubdidlannually, and industry associations,
relevant research institutions, directorates amit@nmental organizations are invited to
review and suggest improvements in the inventong fiesults of this review will used by the
cooperating institutions to improve the inventory.

Audits

SFT, Statistics Norway and The Norwegian Forestlaamtiscape Institute are audited by the
Auditor General of Norway. In addition to financeldits, the auditor general also performs
performance audits, a systematic analysis of tba@uy, efficiency and effectiveness of the
government administration on the basis of the d@tssand intentions of the Norwegian
parliament. The Office of the Auditor General upegformance audits to shed light on
specific areas within the government administratidrere there is a risk of noncompliance
and/or deficiencies in relation to the resolutiansl intentions of the Norwegian parliament.
An audit of the national system may be initiatec gmrt of this.

The usefulness of having a private company conalnabdependent audit of the
implementation of the national system will be cdesed at a later stage.

Implementation of QA/QC procedures

The core institutions of the national system wilbiement the QA/QC plans by establishing internal
procedures. These procedures will assign inteesgansibilities for the QA/QC checks suggested in
chapter 3.3 and facilitate input to the QA/QC repBach institution will organize project teams to
handle the implementation of the QA/QC plan. Thajqut teams will be informed about the data
guality objectives of the national system.
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Box 1. The Total Quality Management project of Stastics Norway

In 2001, Statistics Norway started a Total Qualiigznagement project to broaden the qual
concept of the national emission inventory (Haakor2001). The goal was not just to
achieve traditional data quality, but also to take account the need to meet the deadline
international reporting of emission data.

For this task a project team was established. & thad representatives from both the ug
of the emission inventory data and the input dab&iders, as well as members at different
levels of the inventory team. Early in the projeélbe team made a flow chart of the differen
processes involved in the inventory work — fromereing all the different input data to
international reporting and the publishing of tesults in a press release. Based on this,
"bottlenecks" (critical process variables) and awrtad processes were identified. The ene
data for the manufacturing industry (as providedshatistics Norway) was identified as the
most critical dataset because it is not only esslior the results but also finished quite laté
compared with the need for timeliness of inventdaya (with respect to deadlines for
international reporting). The inventory team mumgréefore try to involve the key data
providers more closely in the inventory preparapoocess, give them information about th
applications and invite them to try to adjust thieiernal deadlines to better support the
essential deadlines for the inventory work.

The project team concluded that the data provinerst be more closely involved in the

work:

» - Data providers must know that their data is intgiatrfor the quality of the whole inventory. Dat
providers must know that the Norwegian reportinh® UNFCCC and LRTAP Convention and
delayed if their work is delayed.

» - The data providers may be able to change the# timits to be able to deliver the data earlier.

* - The inventory team should improve informatiorttte providers about what kind of data they
need and at what time they need the data.

» - The data providers should be responsible fornempany delay as soon as possible to the
inventory team.

ers

t

ray

3%

Plan for improving the data

The inventory may need to be further developedreataan fulfill the data quality

objectives. The three institutions will collectiyglroduce plans for improving the data. The
plan will be based on the key category analyss UNFCCC review, QA/QC activities, new

information and other needs, for example needbdtter data for the development of
emission reduction strategies and regional stesisti

The cooperating institutions will in 2007 producg-gear strategy plan for improvements of

the inventory. This plan will be distributed tolstholders and it will be revised after five

years. This plan may also point out needs thatawotbe handled through ordinary inventory

projects, but through research projects. The auttmoperation meeting between the three
institutions will agree on priorities for the follang year.
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Production of emission data

Details of the methods and framework for the proidacof the emission inventory are given
in the reports “Documentation of the Norwegian sgsbf emission inventories” (Hoem (ed.)
2005) and “Emissions and removals of greenhousesgasm land use, land-use change and
forestry in Norway” (NIJOS, 2005). These reportfl e updated annually in conjunction
with important methodological changes and usedlzses for the NIR.

Norway has an integrated inventory system for pcodyinventories of the greenhouse gases
included in the Kyoto Protocol and the air polluga8Q, NOy, non-methane volatile organic
compounds (NMVOC), ammonia, CO, particulate mattegvy metals and persistent organic
pollutants reported under the LRTAP Convention. @at flow and QA/QC procedures are
to a large extent common to all pollutants.

Assessment of key categories

The key category assessment is made by Statistiogdy using the IPCC Tier 1 and the Tier
2 method, which includes uncertainty estimates. 8§s@ssment is updated annually and is
made for the level and trend since 1990. Statidmsvay also considers the qualitative
criteria for identification of key categories. loc@rdance with the IPCC good practice
guidance for LULUCF (IPCC, 2004) the analysis isdman two parts, one excluding
LULUCF emissions and removals and another integgatULUCF with the rest of the
inventory. Due to the large LULUCF sink in Norwdlye results of these two parts are quite
different.

Data collection

In the agreements, the three institutions of tli@nal system have defined areas of
responsibility for data collection. The currentidign of responsibility for the most important
data is shown in Table 4. The table focuses onttiataare updated regularly and not
emission factors that are assumed constant overaexears. Emission factors are normally
collected through dedicated projects. Through timperation meetings, the institutions may
agree to reallocate responsibilities.
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Table 4. Main responsibilities for data collection

SFT

Statistics
Norway

Forest and
Landscape

Data Institution in charge of primary data
collection

Emissions from large industrial plants ~ SFT
(point sources) (around 70 at present, but
some of these do not report GHG

emissions)
Emissions from off-shore activities, The Norwegian Petroleum Directorate
including drilling activities, fugitive (Oljedirektoratet) and SFT

emissions, well-testing oil burning and
emission factors for crude oil loading

Methane recovery from landfills SFT

Import of HFCs, PFCs and $by SFT (The customs authorities “Toll og
application. Import HFCs, PFCs andsSF avgiftsdirektoratet” in the future)
in products.

Energy balance/account (energy use by Statistics Norway
sector and application), energy use in

point sources. This statistics is building on

a number of primary data sources (surveys

and censuses)

Production data, import and export Statistics Noyrw
Vehicle registrations Statistics Norway
Transport statistics Statistics Norway, Institistle Transport

Economics (T4I), Norwegian Road
Federation (opplysningsradet for
veitrafikk)

Agriculture statistics, including animal  Statistics Norway
population and manure management

Fertilizer use and lime application Norwegian F&zdety Authority
(Mattilsynet), Directorate for Nature
Management (Direktoratet for
naturforvaltning)

Waste disposal and waste characteristics Statistbrway

Waste water statistics Statistics Norway

Area statistics from the national forest  Forest and Landscape
inventory and national area frame land
resource surveys

Parameters needed to estimate changes Forest and Landscape
biomass stocks from the national forest

inventory and national area frame land

resource surveys

Area statistics from administrative Statistics Norway
sources, e.g. agriculture statistics

93



Annex | - IX
National Inventory Report 2009 - Norway

Uncertainty calculations

Norway has quantified uncertainties in input datd e total emissions and its trend (SFT
1999a; Rypdal and Zhang 2000; Rypdal and Zhang)20BE uncertainties in input data
were made in consultation with sector experts, aoimg expert judgments by source experts,
information in the IPCC good practice guidance @2000) with other sources of
information. The uncertainties were combined usheglPCC Tier 2 method (bootstrap
techniques). The uncertainty calculation will beeleped into a routine in 2006 and
uncertainties in input data will be revised basecexpert judgments and the IPCC 2006
Guidelines. In the future uncertainties will be afatl as a part of the source-specific QC
procedures.

Uncertainties in the LULUCF sector have been edBoh&ess rigorously.

Recalculations

In accordance with the IPCC good practice guiddaREC (2000), Norway routinely
evaluates whether recalculations of historical dataneeded. Recalculations are made if
there have been methodological changes influeramimgsions in previous years or changes
in data due to correction of errors or changegéfepred data sources.

When data sources are not available for the whle-teries since 1990, one of the proposed
methods from the IPCC good practice guidance IPZDO() is used to splice data. Normally
extrapolations using drivers correlated with enaissior the overlap method is used. Smaller
emission sources may be linearly extrapolated €¢pt konstant). The method is chosen on the
basis of available data and suitability of drivers.

Data from the National Forest Inventory are coltelabver a period of five years. Each year
provides a statistically representative coveragdarivegian forests, but with only 1/5 of the
statistical support of the full inventory. Annuabiorts can be issued based on the annual data,
but are expected to fluctuate somewhat. It is floeeeproposed to recalculate the estimates
using a five year moving average with extrapolatbthe last two years.

Estimates based on the national area frame suiMapa resources will be calculated using
the data available each year. Aerial photograplseiused in order to detect changes in
land use. Weather conditions in Norway are unptatie and it is known from experience
that flight plans usually will be changed somewfliat therefore expected that the annual
data reported from this survey will fluctuate sorhaifrom one year to another and that
recalculation of reports are required as the dattésgeplenished with new observations
offering stronger statistical support.

Emission calculations
The main emissions model

The model was developed by Statistics Norway (Dataisst al. 1992, 1994). It was
redesigned in 2003 in order to improve reportinhtldsUNFCCC and LRTAP, and to
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improve QA/QC procedures. The model is programme8iAS system software and is
flexible with respect to output, i.e. it can produables (input and output) in accordance with
different aggregation levels and parameters. Furtbee, it has been designed to fit the
availability and aggregation of input data andesible with respect to changes. Emission
factors can be entered for groups of years.

The model is called “Kuben” (“the Cube”). Severalission sources — e.g. road traffic, air
traffic, waste and solvents — are covered by metailgd satellite models. Aggregated results
from these side models are used as input to thergiemodel.

The general emission model is based on equation (1)
(1) Emissions (E) = Activity level (XEmission Factor (EF)

For emissions fronmombustionthe activity data is based on energy use. Il\tbevegian
energy accounts, the use of different forms of gnés distributed by industries

(economic sectors). In order to calculate emisstorar, energy use must also be
allocated to technical sources (e.g. equipmentlerAdnergy use has been allocated in this
way, the energy accounts may be viewed as a cutvbdich the three axes are fuels,
industries, and sources.

The energy use data are combined with a correspgmdatrix of emission factors. In
principle, there should be one emission factorelach combination of fuel, industry,
source, and pollutant. Thus, the factors may bev&teas a four-dimensional “cube” with
pollutants as the additional dimension. Howewvera matrix with a cell for each
combination, most of the cells would be empty (nasumption). In addition, the same
emission factor would apply to many cells. Theeavout 25 fuels and about 25 technical
sources used for energy combustion.

Emissions of some pollutants from major manufacigiplants (point sources) are
available from measurements or other plant-specHiculations (collected by SFT).

When such measured data are available, the estivatees are replaced by the measured
ones:

2 Emissions (E) =[ (A -#) LEF] + Eps

where Asand Bsare the activity and the measured emissions gpoirg sources,
respectively. Emissions from activities for whiab point source estimate is availabfe (
Apg) are still estimated with the regular emissiontdac

Non-combustioemissions are generally calculated in the same yagombining

appropriate activity data with emission factorsmgemissions are measured directly and
reported to SFT, and some may be obtained fronecureports and investigations. The
emissions are fitted into the general model udiegaarameters industry, source, and
pollutant. The fuel parameter is not relevant h&he sources for non-combustion emissions
and for combustion without energy use are basedMBP/NFR and UNFCCC/CRF
categories, with further subdivisions where moreitked methods are available.

The model uses approximately liBdustries(economic sectors). The classification is almost
identical to that used in the National Accountsjclihis aggregated from the European NACE
(rev. 1) classification (Daasvatn et al. 1994). Tdrge number of sectors is an advantage in
dealing with important emissions from manufactulimgustries. The disadvantage is an
unnecessary disaggregation of sectors with veryl massions. To make the standard
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sectors more appropriate for calculation of emissi@ few changes have been made, e.g.
"Private households" is defined as a sector. In&tion about the geographical distribution of
emissions is useful for modelling and control pwgmand constitutes a fifth axis.

The LULUCF model

The Norwegian Forest and Landscape Institute ¢harge of estimating emissions and removals from
LULUCEF for all categories where area statistickhes activity level. They have developed a
calculation system in the form of a computer pragthat uses SAS system software and Fortran for
the implementation of the IPCC good practice guigdior the LULUCF.

The system uses input data from different sourndsceeates final output datasets. The final
datasets include all the data needed for the negasdbles (CRF) of the LULUCF. So far, the
LULUCF data needs to be entered manually into thR.GHowever, through the use of the
new UNFCCC software for reporting, it is anticightbat the data from the model can be
transferred directly to the CRF.

Calculations of biomass and carbon stock in fafestept for Finnmark County) will use
single tree measurements and stand attributestirerpermanent sample plots of the
Norwegian National Forest Inventory (NFI). Sampletplocated on forest and other wooded
land are used in the calculations. Biomass is tatled from the national forest inventory data
using the SAS system using a set of equations (811 2005) developed in Sweden for single
tree biomass. These equations provide biomassassfor various tree biomass
components: stem, stem bark, living branches, Beaatches and needles. Biomass of stump
and below-ground biomass is also calculated usingtions.Change in carbon stock in

dead organic matter due to harvest residues and stumps and roots from harvested

trees and natural mortality has been calculated from annual harvest volume (NIJOS,
2005). In addition, biomass from annual litter fall from living trees is calculated and
added to carbon stock in dead organic matter. The calculations are based on input

data from 1960 to establish soil carbon equilibrium.

Data from the national area frame survey of lastdueces (AR18X18) will be used for
calculations in areas above the coniferous treedmd in Finnmark County. This survey does
not include single tree measurements. Biomass atbic stock will have to calculated from
measurements of area and area changes using dpfgapodels.

Handling of data

Archiving

The guidelines for the national system specifyrdguirements for archiving. Archiving shall
include:
» Disaggregated emission factors

* Activity data

» Documentation of data collection, assumption argiegation
* Internal documentation on QA/QC procedures

* External and internal reviews

* Documentation on annual key sources
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* Planned inventory improvements

All three core institutions are responsible forrewving the data they collect and the estimates they
calculate with associated methodology documentatiwhinternal documentation on QA/QC. The
Guidelines for National Systems, however, state‘#anex | Parties should make the archived
information accessible by compiling it at a sinigleation.

Due to the differences in the character of datkectdd, Norway has chosen to keep archiving systems
in the three core institutions, which means thatatidnformation is archived at a single locatiseg
Table 5 for an overview. These archiving systeres laowever, consistent, and operate under the
same rules. Although the data are archived segratkecan be accessed efficiently during a review

In addition, SFT will build up a library with theast important methodology reports. The archiving
systems in all three institutions will be developedthe implementation of the national system, see
Annex 7.

The common rules for archiving of data are theofeihg:
» Data and information are archived for each subimisgear

» Data and information are archived in a single lioratvithin each institution (this may
imply double archiving)

* Archiving for a submission year includes
o0 Allinput data

All estimated emissions

All partly filled-in or final CRF

All technical documentation

Recalculations of previous estimates, if any

o O O O o

The NIR (where relevant)
e The file structure is documented

» The platform at which the data and informationrishaved undergoes a daily backup and
the backup is securely saved

Confidentiality could be an issue for some of théadollected by Statistics Norway when there are
few entities reporting for a source-category. Hogreeonfidential data used in the inventory are now
almost entirely replaced by non-confidential daiteected by the SFT. Consequently, confidential
data are not expected to cause any difficulty duaimeview.
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Table 5. Responsibilities for archiving information Capital X indicates archiving also of datasets
sent from the other institutions.

SFT Statistics Forest and Comments
Landscape
Norway
Disaggregated emission X X X All are archived by Statistics
factors Norway
Activity data X X X
Emission data collected X X Statistics Norway does not collect
from large plants these data, but will archive them as
part of their emission model
Documentation of data X X X SFT will build up a library of all
collection, assumption important reports (including
and aggregation background reports)
Internal documentation X X X
on QA/QC procedures
External and internal X X X
reviews
Documentation on X
annual key categories
Planned inventory X
improvements
Estimated emissions X
(model output)
CRF X ) Statistics Norway will archive a
copy
NIR X
Recalculations X X X

Access to archived data during a review

By systematic archiving as described above, atirmftion can be made available to a review
team in the course of a few hours. It is expedtedl the most relevant documentation will be
available in the central archive of SFT. Comprehendocumentations for LULUCF and

other emission sources are available in Engliste(i¢ed.), 2005; NIJOS, 2005). Additional
technical documentation may be in Norwegian orsgywal the emission reports from the
plants. SFT, Statistics Norway and The Forest artlkcape Institute are responsible for
having competent personnel on duty during a revceaccess data if requested.

Allocation of responsibilities during a review

SFT has the main responsibility for coordinating taview. Statistics Norway and The
Norwegian Forest and Landscape Institute will becated specific responsibilities during the
review. SFT is responsible for informing Statistdsrway, The Forest and Landscape
Institute and SFT experts about the timing of #ngaw at least two months before it takes
place to ensure their availability.
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Table 6. Main responsibilities during a review (led in capital)

SFT SSB Forest and
Landscape
Preparation and coordination X
General, national system and cross-cutting issues X X
Energy X X
Industrial processes X
Agriculture X
LULUCF X X
Waste X X
Direct communication with UNFCCC Secretariat X
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Annexes

Annex 1. The Norwegian Air Pollution Act (Chapter 7

Chapter 7. Inspection and control measuresrelating to pollution and waste
8 48. The responsibilities of the pollution contaolthority

The pollution control authority shall be responsifdr monitoring the general pollution
situation and pollution from individual sources.elollution control authority shall also be
responsible for monitoring waste management.

The pollution control authority shall by means df/ige, guidance and information seek to
counteract pollution and waste problems and simaliiee compliance with the provisions of
this Act and of decisions made pursuant thereto.

§ 49. Duty to provide information

On orders from the pollution control authority, gmgrson that possesses, does, or initiates
anything that may generate pollution or result aste problems has a duty, notwithstanding
any duty of secrecy, to provide the pollution coh&uthority or other public bodies with any
information necessary to enable them to carryloeit tasks pursuant to this Act. If special
reasons so indicate, the pollution control autlyarity require that information shall be
provided by any person who works for the personithaubject to the duty to provide
information pursuant to the first sentence.

Information as mentioned in the first paragraph ralap be required from other public
authorities, notwithstanding any duty of secre@t titherwise applies.

Decisions made pursuant to the first or secondgpapéis may be made by regulations or by
individual decision.

8§ 50. Right of inspection

The pollution control authority shall be given upietded access to property where pollution
may occur or has occurred, or which is or may lmos&d to pollution, if this is necessary for
the exercise of its duties pursuant to this Ace $ame applies to any enterprise that has
resulted or may result in waste problems.

The pollution control authority may require docunseand other material that may be of
importance for the exercise of its duties purstanhe Act to be submitted for its inspection.

Before inspection of an enterprise, the pollutionteol authority shall contact representatives
of the management.

§ 51. Orders to carry out investigations

The pollution control authority may order any persoat possesses, does, or initiates
anything that results in or that there is reasdpeieve may result in pollution to arrange or
pay for any investigations or similar measures thay reasonably be required in order to:
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a. determine whether and to what extent the actiagults in or may result in pollution,
b. ascertain the cause of or impact of pollution trest occurred,
c. ascertain how the pollution is to be combated.

The provision of the first paragraph applies cqrogglingly to any activity that result in or
may result in waste problems.

Orders pursuant to the first and second paragnayalysbe laid down by regulations or in
individual cases.

8 52. Approval of laboratories and analytical metho

The pollution control authority may by regulatiomsindividual decision lay down that
investigations and analyses carried out in accaelanth decisions made pursuant to this Act
shall be carried out in the way decided by theypwih control authority or must be carried
out by a person approved by the pollution contutharity.

Annex 2. The Greenhouse Gas Emission Trading Actlfepter 4)
Chapter 4. Reporting and control

§ 16. (reporting)

An operator shall by 1 March each year report opbllution control authorities on GO
emissions during the previous calendar year to hvthie duty to surrender allowances
applies.

The King may by regulations lay down further pramss on reporting, including the
information to be provided and how emissions areet@alculated or measured.

§ 17. (control by the pollution control authorifies

The pollution control authorities will control anérify the reports on C£emissions
submitted by each operator pursuant to section 16.

In special cases, the pollution control authoritiesy issue an order for the emissions report
from an operator to be verified by an independeintl tparty before it is submitted. The King
may by regulations lay down further provisions equirements relating to and accreditation
of verification bodies, including how verificatioaports are to be drawn up and their
contents.

The King may by regulations prescribe that thesosturred by the pollution control
authorities in verifying emissions reports pursuarthis section are to be met by the
operators.

8 18. (requirement to provide information or mahkeeistigations)

The pollution control authority may require operatto provide information or carry out or
pay for investigations or other measures it isogable to require to determine whether it is
necessary to alter the provisions on reportingdiaan pursuant to section 16.
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Annex 3. Regulation on Greenhouse Gas Emission Tram) (The
Emission Trading Act)

Regulations relating to greenhouse gas emissiadsty (the Emission Trading Regulations)
were adopted on 23 December 2004 and enteredarde 6n 1 January 2005. Chapter 2 of
the Emission Trading Regulations contains generaleetivity-specific provisions

concerning monitoring and reporting of emissionsnéx 1 of the domestic regulations
contains detailed activity-specific rules for cakting and measuring emissions. Annex 2 is a
non-exhaustive list of materials that are considéoebe biomass. The provisions are based
on the guidelines for monitoring and reporting esiuas set out in Decision 2004/156/EC
(the MRG), and adapted to Norwegian conditions.

The monitoring methodology to be used by operatmwghom the Norwegian trading scheme
applies is all specified in these regulations, aotin the permit for each installation.

Section 2-1 of the regulations states that emisstonered by the trading scheme shall be
reported by 1 March the following year in accordamnagth the provisions set out in Chapter 2
and Annex 1 of the regulations.

Section 2-2 states that calculations and measuitsrsball be made in accordance with the
provisions set out in Annex 1. If it is obvious thae of a different monitoring methodology
will give more accurate emission figures, the ofmrahall use that methodology. This
provision refers to those cases where use of amalive monitoring methodology described
in MRG would provide more accurate emission figures

Section 2-3 contains general requirements for tegaym operators. These requirements
include:

» adescription of sources of emissions for eaclvii¢ttarried out at the installation,
together with emission figures for each sourcetatal emissions

» adescription of how activity data (fuels, inputteral, production output) have been
gathered and assessed. If a mass balance is gppbenperator shall report the mass
flow, carbon and energy content for each fuel aatenmal stream into and out of the
installation and their respective stocks

» adescription of how emission factors have beeerdehed

* information concerning any temporal or permaneahges in monitoring
methodology, and grounds for such changes

* Any other changes in the installation during th@oréing period that may be relevant
for the emission report.

* amounts of biomass combusted (TJ) or employeddogsses (t)

» amounts of fossil fuels subject to the £X@x (e.g. mineral oil and petrol) combusted
and employed in processes (t), and calculateg &ssion figures from these
activities.

* amounts of hazardous waste and municipal waste estexdb (t)

« amounts of C@or CO transferred from the installation (t)

» copies of relevant quality assurance and contiatgutures established so that
emissions can be monitored and reported in accoedaith the regulations.

If the emissions have been determined using armaniis measurement system, the operator
must report which method has been used. If a stdizéa measurement method has not been
used, the operator must give a detailed descrigtidghe method. The operator must report
the level of uncertainty associated with the meas@nts, and must be able to justify that use
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of a measurement-based methodology gives higheracgthan the relevant calculation-
based methodology.

Sections 2-4 to 2-9 contain activity-specific pgwns (combustion installations above 20
MW, refineries, coke ovens, steel production, cenpéants and other mineral-based
production) relating to data that the operator nsusimit in the report. Annex 1 gives detailed
rules for calculating emissions from each of thigvéies set out in section 2-4 to 2-9. Annex
1 also contains information on sources that af@tmcluded in the calculation and formulae
to be used for calculating emissions from eaclhefactivities. The rules set out in Annex 1
are unambiguous and predictable for each actintprincipal, all installations engaged in the
same activity must use the same methodology. Tintgespecific methodologies are in
principle consistent with the highest tiers asosgtin Annexes Il to X in MRG. Process
emissions from pulp and paper installations areém@tided by the Norwegian trading
scheme because they are subject to thet@O

Annex 1 contains reference emission factors (#/§@nd net calorific value (TJ/kt) for
various fossil fuel types.

Emission reports must be submitted in a standadldd#ctronic format directly to the
Pollution Control Authority by 1 March each yeaheTAuthority may require third-party
verification of emission reports from installationgh multiple and complex processes. In
addition to technical data on emissions, a repagtrimclude identification data for the
installation, such as its name, address and ideatidn number.

An operator’s right to transfer allowances will figsspended he has not reported in
accordance with the rules by the time limit (Gremmde Gas Emission Trading Act §)1%he
same applies if the content of the report is ntosfetory or it contains errors. In such cases,
the Pollution Control Authority will in those casgiwe the operator a quick response
indicating which parts of the report must be immvAt the same time the operator will be
given notice of suspension if the report is notected in accordance with the rules within a
specified deadline. The deadline will be set sttt Authority can assess whether the report
has been corrected satisfactorily in line withribgulations before it has to decide whether or
not to suspend the operator with effect from 1 Agdie operator will be informed that
suspension will be upheld until a complete emissgport in line with the regulations has
been submitted.

The Pollution Control Authority may in addition imge a coercive finie the event of
contravention of the duty to report on emissior® (Greenhouse Gas Emission Trading Act 8
20). If an operator does not report in accordance vhighrtiles despite the possibility of being
suspended from the right to transfer allowances,tit be hoped that a satisfactory report will
be received shortly after suspension is effectudteubt, the Pollution Control Authority may
impose coercive fines which will continue to beeetive for as long as the unlawful situation
persists.

Before determining whether to impose an excessseomis fine in accordance with the
Greenhouse Gas Emission Trading Act § 21, the #allilControl Authority must determine
an operator’'s emissions and compare the resultthélallowances surrendered by the same
operator.. If an operator has not reported in atamoce with the rules despite suspension and
the imposition of a coercive fine, the Pollutionf@ol Authority must estimate the emissions
based on the rules that the operator should hdlevied in the first place. In such cases, the
Authority will probably have to carry out an onesihspection to obtain the necessary
information.
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It follows from the_Greenhouse Emission Trading 8&2that any person who wilfully or
through negligence contravenes the provisions ertiy to report emissions is liable to
fines or to a term of imprisonmenot exceeding three months, or both. Such a breawlal
also be punishable in accordance with the provssarihe Penal Code relating to false
testimony (see the general civil penal code § i, paragraph

Annex 4 The Statistics Act (Chapter 2 and 3)

Chapter 2. Official statistics

§ 2-1. Decisions concerning the production of adfistatistics
Decisions concerning the production of officialtstizcs shall be taken by the Kingfl].
[1] Ministry of Finance pursuant to Royal Decree. 1887 of 16 June 1989.

§ 2-2. Obligation to provide information

(1) The King[1] may by regulation or resolution iog2 upon any person an obligation
to provide the information which is necessary f@ production of official statistics in
so far as any legally prescribed obligation of segiis no obstacle thereto.

[1] Ministry of Finance pursuant to Royal Decree. 1887 of 16 June 1989.

(2) A deadline may be set for the provision of mfiation and stipulations may be
made regarding the form in which the informatioalshe given. The obligation to
provide information is breached when the informatiequired is not given before the
expiry of the deadline.

§ 2-3[1]). Compulsory fines

The body which has laid down the obligation to pdevinformation may impose compulsory
fines payable to the state upon such person ashmedhis obligation. The imposition of
compulsory fines shall be grounds for enforcingrpagt. Such compulsory fines may be
collected by distraint. In special cases compuls$imgs that have been incurred may be
waived wholly or in part. The King[2] may issue raatetailed provisions concerning such
compulsory fines.

When the State Agency for the Recovery of Finesbleas instructed to collect a compulsory
fine as mentioned in the first paragraph, it carsddy garnishing wages and other similar
payments pursuant to the rules in Section 2-7 @QQteditors Security Act. The Agency may
also enforce payment of the fine by establishingtéachment charge in respect of the claim,
provided the claim can be given legal protectiorbbing registered in a register or notified to
a third party, cf. Chapter 5 of the Mortgage Acig @he attachment proceedings can be
conducted on the premises of the Agency accordirnlye first paragraph of Section 7-9 of
the Act relating to the Enforcement of Claims.

[1] Amended by Act No. 86 of 26 June 1992 (effeetas of 1 January 1993 pursuant to
Proposition No. 765 of 23 October 1992), and by Mot 4 of 18 March 1994 (effective
immediately pursuant to Proposition No. 217 of 18réh 1994, and retroactive for
compulsory fines fallen due prior to its entry ifdoce.)

[2]Ministry of Finance pursuant to Royal Decree 887 of 16 June 1989.

§ 2-4. Obligation of secrecy

(1) Any person performing work or service for a pachich prepares or produces
official statistics has a duty to prevent unautbexdi persons from gaining access to or
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knowledge of whatever information he or she obtamscerning personal matters,
administrative or business matters, or of techrapaliances and methods used during
the preparation or production of statistics. Thigaltion of secrecy applies only to
such information as is collected for the purposprofiucing official statistics.

(2) The obligation of secrecy also applies afterplkrson concerned has completed
the work or service. Furthermore, the person caorekemay not use such information
as is mentioned in this section in his or her owsiteess or in work or in the service
of others.

(3) Sections 13 to 13 e of the Public Administnatict do not apply.

§ 2-5. The use of information
(1) Information collected in accordance with anggqaribed obligation to provide
information, or which is given voluntarily, may grive used for the production of
official statistics or for such other use as israppd by the Data Inspectorate and is
not detrimental to the security of the realm. fbrmation is handed over, the
obligation of secrecy pursuant to 8§ 2-4 shall algply to the recipient of the
information. When particular grounds so indicate, Data Inspectorate may
nevertheless make exceptions to such obligati@eofecy for certain types of
information.

(2) Any agency which hands over such informatiory stgpulate conditionster alia
concerning the use of the information and who dhaltesponsible for the information
and have access thereto, concerning the storageetamd of borrowed material, the
destruction of copies, etc.

§ 2-6. The publication of information

Information collected in accordance with any prisad obligation to provide information, or
which is given voluntarily, shall under no circuiastes be published in such a way that it
may be traced back to the supplier of any data any other identifiable individual to the
detriment of the person concerned, or to the uoredse detriment of the latter if the supplier
of the data or the individual is an undertakinghaf kind mentioned in § 5-1 third
paragraph[1] or a public organisation.

[1] Repealed by Act No. 66 of 20 July 1991.

§ 2-7. Cessation of the obligation of secrecy

The obligation of secrecy pursuant to this Act wekpect to information concerning personal
matters shall cease after 100 years. The obligati@ecrecy pursuant to this Act with respect
to information concerning management and businedgtens and technical appliances and
methods shall cease after 60 years.

Chapter 3. The duties and activities of Statistics Norway

§ 3-1. The duties of Statistics Norway

Statistics Norway is the central body for productamd dissemination of official statistics
and bears the main responsibility for ensuring thatobject of this Act pursuant to 81-1 is
fulfilled. With respect thereto, Statistics Norwstyall:

a) identify and place in order of priority the neddr official statistics
b) coordinate comprehensive statistics which apelypced by administrative agencies,

c) develop statistical methods and apply statistiGnalysis and research,
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d) provide information for statistical use for rasgh purposes and for public planning
within the framework of § 2-5 of this Act,

e) bear the main responsibility for internatiortatistical cooperation.

§ 3-2. Administrative data-processing systems
(1) Statistics Norway shall have the right to udmmistrative data-processing
systems in the state administration and in natidewaunicipal organisations as the
basis for official statistics.

(2) When state bodies or nationwide municipal oiggtions are to establish or
modify a major administrative data-processing systeotice thereof shall be sent in
advance to Statistics Norway. Statistics Norway segk additional information.
Statistics Norway may also put forward proposalsceoning the manner in which
data-processing systems should be designed in trdafeguard consideration for
statistics.

(3) The King[1] may issue more detailed provisienacerning the practice of the
rules in subsections 1 and 2.
[1] Ministry of Finance pursuant to Royal Decree. 1887 of 16 June 1989.

§ 3-3. Coordination of statistics

(1) When an administrative body is to carry outanagatistical investigations, notice
thereof shall be sent in advance to Statistics Mgrn8tatistics Norway may seek
additional information. Statistics Norway may fordigroposals concerning the
manner in which information shall be sought andrttaaner in which statistics shall
be produced in order to safeguard consideratiosthdrstics and coordination.

(2) The King[1] may determine that public researdtitutes shall be considered to be
administrative bodies pursuant to the provisionghis section.
[1] Ministry of Finance pursuant to Royal Decree. 887 of 16 June 1989.

Annex 5. Key data providers

Data providers and sources for the emission inventg ranked in accordance with the
importance.

Very Important Less
important important

1. Data from Statistics Norway
Energy statistics X
Consumer surveys X
Living condition survey X
Foreign trade statistics X
Production statistics X
Petroleum statistics X
Agriculture statistics X
Waste statistics X
Waste water statistics X
Vehicle registry X
Transport statistics X
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2. Other institutions
The Norwegian Forest and Landscape Institute X
Norwegian Pollution Control Authority (SFT) X
- INKOSYS
- Environmental Web (including data from the
Norwegian Petroleum Directorate)
Norwegian Petroleum Industry Association (NP, X
norsk petroleumsinstitutt)
Norwegian Petroleum Directorate (Oljedirektoratet) X
Institute of Transport Economics (TQI) X
Norwegian Road Federation (Opplysningsradet for X
veitrafikk)
Norwegian Food Safety Authority (Mattilsynet) X

X X

Annex 6. QC of activity data — existing routines

Statistics Norway (SSB)

Documentation of the statistics and routines islabke on web\Www.ssb.no/en(for each
statistics click at “about the index”)). An examjilem the energy statistics is given below.

As a part of the statistical production reportethgae checked and the primary data providers
are contacted for explanations/revisions if needed.

Example: Energy use in the manufacturing sector

The purpose of the statistics is to give informa@out energy use in mining and manufacturing.
Since the 70s the energy use data are collectagbad of the structural business statistics for
manufacturing. From the reference year 1998 theggnese data are collected in a single survey, ds a
part of an ongoing project between Statistics Ngrasad the Norwegian Water Resources and Energy
Directorate (Enova SF from 2003). The purpose isfithto improve the quality of the energy use
information and to develop and produce some netigta products.

Population

From the reference year 1998 the statistics cdizexisting local kind of activity units within ming
and manufacturing, which means division 10, 12¢8the Norwegian Standard Industrial
Classification. Statistics Norway collects datad@ample. For de other units the energy use data|a
estimated. The estimation is based on turnoveilrdodmation from the sample. There are about
25000 units in the population. Until the referegear 1997 enterprises with individual proprietopshi
where the owner is working alone (one-man-entegjprend other local kind of activity units with
employment less than half a man-year worked, arénntuded. The change in the population from
the reference year 1998 leads to a break in thistits.

Data sources
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Data of energy use are collected from a sampleaaf lunits in manufacturing, mining and quarrying.

Turnover data from the short-term turnover statis(by preliminary figures) and energy costs from
the structural data for the manufacturing sectgffiflal figures) are used by estimating energy use
data for units outside the sample. Information ctivily codes, addresses and other information ar,
also collected from the Central Register of Essdintients and Enterprises of Statistics Norway.

Sampling

The survey has a sample of 3 200 local kind of/agtunits. The sample consists of the biggestsun
in each subgroup, chosen by number of employeeaah subgroup, and some small and medium
sized units. Each industry is represented with ashnunits as possible. Small units are chosen
randomly from a stratified sample. The units in saeple cover about 96 per cent of the total ene
use and about 92 per cent of the total energy ao#te mining and manufacturing sector.

Collection of data

The survey is based on questionnaires that areoséitt January the year after the reference yewr.
possible to choose between paper forms and eléctiams. The Statistics Act is used, and the un
are required to respond. The deadline is in Feprddrere are three reminders. Units that have not
responded after the third reminder have to pape fven if the units pay the fine, they still hawe
respond.

Control and revision

When we receive the data we first have a consisteheck against the previous year to identify
serious errors. If we detect serious error we cotiee data. Afterwards we are doing a more intmg
control of the units with the largest energy consuirhe units are classified after this criterion:

Group 1: Energy use > 50 GWh (120 units in 2004)

Group 2: 10 GWh < energy use < 50 GWh (280 uni3004)

Group 3: Energy use > 5 GWh or/else energy costm. NOK (600 units)
Group 4: Energy use <5 GWh or/else energy co$tmil. NOK (2 200 units)

The local kind of activity units in group 1 haveghest priority and will be controlled first. Thare
continue with the units in group 2 and 3. Here aeeha more intimate consistence check against {
previous year and against energy costs in the @lérRémister of Establishments and Enterpriseself
detect errors in the data we contact the local kirattivity units. At the end we have a consis&genc
check of total energy use and costs in each ingdag@inst the previous year.

Estimation

Turnover data from the short-term turnover statis(by preliminary figures) and energy costs from
the structural data for the manufacturing sectgffiflal figures) are used by estimating energy use
data for units outside the sample.

—
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Frequency and timeliness
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Yearly
Preliminary figures are published within 6 montfterathe end of the reference year.

Final figures are published within 18 months after end of the reference year.

Legal authority
The Statistics Act §82-2 and 2-3

SFT

Emission data reported from the plants to SFT atered into the database INKOSYS and the
information is forwarded to an officer in chargée€Tofficer in charge will check the following:

* That the data in INKOSYS are registered as repdrted the plants and appropriate
corrections are made

* The methodology that was used for estimating enssi

* Emission in comparison to the emission level reggbfor the previous year. Emissions are
displayed graphically. In the case of large dewiadithe plant is contacted to provide an
explanation.

» Emission relative to the production level. In tlase of large variations in this ratio the
plant is contacted to provide an explanation.

* The emissions seen in relation to other factorsefxample changes in production
technologies, control technologies or fuels

The Division of Climate and Energy are performinigliional checks of data before they are sent
Statistics Norway, including assessment of timéesaronsistency and consistency of data reported
from plants using comparable technologies.

The Norwegian Forest and Landscape Institute

Survey level

The Norwegian National Forest Inventory has lorglitions, and the attributes assessed or
measured in the field are subject to frequent renss while at the same time it will try to
preserve the long time series of key attribute® Main objectives of the NFI are to provide
updated forest information to national forest adstrations, to be able to report adequately to
international forest resources assessments amdvap data for special studies.

Prior to every field season, all field workers via# gathered for one week of briefing of the
inventory work. New attributes or altered definitsoof attributes will especially be
emphasized. The course includes practical traiamyexercises, under which the
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assessments and measurements made by each @ldnfkers will be compared and
discussed in plenary.

During the field season, each team will usuallyisged a number of times by a
representative from the head office. The supervistbjoin the team on some sample plots in
the field, giving an opportunity to discuss possiptoblems and misunderstandings with
regard to classifications and measurements. Noyraatheck assessment will also be
performed, i.e. a subset of the sample plots wiliteasured a second time by an independent
control team. Normally the proportion of plots stéel for checking constitutes about 5%.
The results from the check assessment will notseel to replace or adjust the original data,
but only to assess data quality, detect misundestgs and incorrect working techniques.
Thus, it may lead to improvement of field instrocis. Due to capacity reasons, any check
assessment has not been carried out during thastveeasons, but the plan is to reintroduce
it in the near future.

Data is being entered directly into a handheld tgger during the inventory work. A

number of consistency checks has been built insodéita logger, e.g. to ensure that the
correct attributes will be assessed under the cuaiea class. For inventory on permanent
sample plots, data from the previous inventoryeyuill be stored in the data logger and a
warning will appear if the data is not in accordamath what has been assessed before. That
also includes single tree data where current dienvetl be checked against the one
measured 5 years earlier, in order to detect akelplincrement rate.

Data processing

After the data has been transferred to the offime@eliminary stored in a database, further
checks on completeness and consistency are taking.fChecks are being performed to
control that all the planned field plots have bemsited in the field, or at least have been
considered by the field team if the plot for soraason has been inaccessible. Further testing
for correspondence between different attributebaisb be carried out. That would include
e.g. checking the likeliness of diameter/heighatiehship for individual trees.

After calculation of volume and annual incremeneath sampled tree, the estimates will be
aggregated to each sample plot, after which expariactors will be used to produce results
for each geographical region and for the whole tgu®ne sample plot will generally
represent an area close to 900 ha. After havingerntfaslappropriate summaries, the results
will be compared with corresponding data from lagentory and the entire time series of
data.

Annex 7 Archiving — development of routines

Statistics Norway

The national emissions inventory is a part of Stas Norway's data archiving system. All
input data to and results from the general Norwegmaission inventory model from every
publication cycle are stored and documented ingygsem. Archiving is made after each
inventory calculation has been finalised.

Several input data are used in preliminary calcuhatbefore entering into the general
Norwegian emission inventory model. This includatelite models such as road traffic,
waste and air traffic, as well as a number of sanphlculations that do not fit into the
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framework of the general model. The preliminarycatdtions are not included in the central
archiving system, which is not suited for such\aedie collection of data. For some satellite
models there is an established archiving routinereviall input data and results from every
calculation cycle are stored. Also CRF tables gstesnatically archived.

Statistics Norway will improve its archiving systemline with the requirements for the
national system. This will include improved archiyiof input and output from side models
(satellite models). These will be archived in otecp and the storage of revised versions due
to recalculations will be improved as will the dawentation of recalculations.

Statistics Norway will also improve the file struot of the archiving for better accessibility
(naming, structure and use of sub-catalogues). Wileglso improve the archiving of
documentation. Present practice is that the inftionan the documentations is overwritten
as they are updated.

Recalculations are documented for internal uses bcument will receive increased status
and its accessibility will be improved.

The Norwegian Pollution Control Authority (SFT)
Emissions from large industrial plants

Reports with emission data and QA control from dairgdustrial plants are sent to SFT and
archived in Ephorte. Ephorte is an electronic rékeeping tool that meets the specifications
set by the Noark Standard. The Noark Standardgpeaification of functional requirements
for electronic recordkeeping systems used in pwdiministration in Norway and has been
approved by the Norwegian National Archives. Thaata reported from the plants are then
stored in the FORURENSNING datab&sall written correspondence between the plants
and SFT is archived in Ephorte. If a plant subradditional information as a result of the
QA/QC, this information will also be archived in ligrte and FORURENSNING will be
corrected accordingly. FORURENSNING does currentliyhave the functionality to store
the original emission data if previously reportededare corrected, but this functionality may
be developed. After QA/QC described in 2.3.2, thmdwith supplementary notes) for the
large industrial plants are stored and archivea designated file on SFT’s server, before
being sent to Statistics Norway.

Emissions from off-shore activities

Emission data from off-shore activities are arctiiie Environmental Web. This is a database
operated by the Norwegian Petroleum Directoratd, &k the Norwegian Oil Industry Association.
SFT aggregates data from the Environmental Web dakee are stored and archived in a designated
file on SFT’s server before being sent to Stagshorway.

Methane recovery from landfills

Emission data from the landfill owners are sertheoCounty Departments of Environmental Affairs
and are then stored FORURENSNING database. AftdQQAthese data (with supplementary notes)
are stored and archived in a designated file onsSgérver, before being sent to Statistics Norway
Import of HFC/PFC and SF

15 The FORURENSNING database replaced the previoubasdd NKOSYS in 2006. All data in INKOSYS is tragrséd
to FOURENSNING. .
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Companies that impoHFC/PFC and Skin bulk report this information to SFT annuallyhéreports
are archived in Ephorte. After QA/QC, these dati#h(supplementary notes) are stored and archived
in a designated file on SFT’s server, before besigy to Statistics Norway.

SFT will work to improve its archiving routines femissions and other data reported from industrial
plants and for emissions and other data reported @il and gas facilities. Most important will deet
improvements with respect to transparency of redaled data, as FORURENSNING in the future
may be able to store the original data.

The CRFs tables and NIR are archived in REPORTNE&TN 2002 and will also be archived there in
the future. Before 2002 the reports are storedratsSserver. Statistics Norway will the archive the
CRF Reporter.

The Norwegian Forest and Landscape Institute

Because The Norwegian Forest and Landscape Ieskiaig recently been assigned the
responsibility for the LULUCF inventory no dedicdtgrocedures for archiving have so far
been established to secure long-term storage dfilh&CF data. The Norwegian Forest and
Landscape Institute will develop such routines@02to meet the requirements of the
national system. The data can be divided into gasate groups. One group would comprise
the archiving of reporting tables (CRF), documemtd programmes etc. The requirements
here would be that the data 1) should be keptsystematic way, easy to access and to
identify for people who are involved in the repogi and 2) securely stored with no risk of
being accidentally deleted or altered.

The tables, data programmes etc. are currentl\glstored on the institute’s server. Every
night a new backup copy will be made and storedideatthe building. This will ensure that
no data can disappear due to technical failureskhat have been left unchanged, thus will
exist as long as there is a wish to keep them. Bften purposely deleting or changing the
data, the files will exist for 2-3 months, or urtie data tapes will be written over with new
data.

The second group refers to the basic data for lzding land use and biomass. These are
being kept in an Oracle database (the NFI datab&ke)current data at some points in time
will be secured by means of the regular backupeguores, but the database will change
frequently and the basic data used for a certaihWCF reporting will not be stored on a
long-term basis. Mainly the changes of older dathoensist of corrections of errors, thus
improve the data, but at the same time it will b@tpossible to replicate the calculations
carried out for a specific year. The Norwegian Bbead Landscape Institute will consider
practical approaches to change the routines amdgremtly save a copy of the database, for
example immediately after filling in the CRF tables
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Annex VII: CRF Summary 2 Tables 1990 - 2007

This annex contains Summary ll-tables for the wipageod 1990-2007.

SUMMARY 2 SUMMARY REPORT FOR CO , EQUIVALENT EMISSIONS

Inventory 1990

(Sheet 1 of 1) Submission 2009 v1.1
NORWAY
GREENHOUSE GAS SOURCE AND co,V CH, NO | Hrcs® | prcs? SF,® Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)” 22 487.5 4616.99 337¢.40 2199.78 30806
1. Energy 28 596.5 629.37 29 536.4
A. Fuel Combustion (Sectoral Approach) 25 939.37 293. 26 499.1
1. Energy Industries 6 647.6( 48.1f 6 722.6'
2. Manufacturing Industries and Construction 3 5§[7. 10.9 3652.37%
3. Transport 11 108.7 71.90 11 326.0
4. Other Sectors 4 129.6. 121.78 4 335.24
5. Other 456.19 0.4 462.79
B. Fugitive Emissions from Fuels 2 657|19 374.07 3037.37
1. Solid Fuels 7.37 56.4 63.84
2. Oil and Natural Gas 2 649.87 319.58 2 973.53
2. Industrial Processes 6 039.1] 9.9p .78 13 698.18
A. Mineral Products 721.21 NA 721.21
B. Chemical Industry 900.34 8.9 @] 2 982[90
C. Metal Production 9 8501.50
D. Other Production 77.30
E. Production of Halocarbons andSF NA,NO| NA,NO
F. Consumption of Halocarbons and ;. SF NA NG 55.97
G. Other NG 6.2
3. Solvent and Other Product Use : 191.14
4. Agriculture 4 444.5]
A. Enteric Fermentation 1 946.1]
B. Manure Management 431.53
C. Rice Cultivation [ NO| NOJ
D. Agricultural Soil® 2036.21
E. Prescribed Burning of Savannas NO|
F. Field Burning of Agricultural Residues 30.77
G. Other NO|
5. Land Use, Land-Use Change and Foresﬁ’fl -12 304.0 5 -12 288.8%
A. Forest Land -15 145.8. 1.7¢ -15 131.33
B. Cropland 482.33 IE,NQ 483.01
C. Grassland 1 887.1§ NQ 1887.19
D. Wetlands 3.37 NE,NG 3.43
E. Settlements 458.81 NE,N( 458.81
F. Other Land NA,NE,NOj NO NA,NE,NO|
G. Other 10.17 10.17
6. Waste 0.19 1707.1 1 824.44
A. Solid Waste Disposal on Land 1E,NA 1 687.61
B. Waste-water Handling 136.59
C. Waste Incineration 0.27
D. Other NA,NO|
7. Other (as specified in Summary 1.A) NA

[}

8 280.64

Memo ltems:

International Bunkers

Aviation 619.41
Marine 1478.0%
Multilateral Operations NO

CO, Emissions from Biomass

Total CQ Equivalent Emissions without Land Use, Land-Usauje and Forest]

by 49 694.8§

Total CQ Equivalent Emissions with Land Use, Land-Use Cleaangd Forest

y  37406.04

[©)

always negative (-) and for emissions positive (+).

@ Actual emissions should be included in the natidogls. If no actual emissions were reportedempiial emissions should be included.

(©)]

“ See footnote 8 to table Summary 1.A.
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SUMMARY 2 SUMMARY REPORT FOR CO , EQUIVALENT EMISSIONS Inventory 1991
(Sheet 1 of 1) Submission 2009 v1.1
NORWAY
GREENHOUSE GAS SOURCE AND co,® CH, N,O HFcs® | Prcs® SF® Total
SINK CATEGORIES CO; equivalent (Gg )
Total (Net Emissions)m 21 873.1 4 665.44 30H98
1. Energy 27 675.1 656.39 28 641.9
A. Fuel Combustion (Sectoral Approach) 25 566.93 290. 26 114.7
1. Energy Industries 6 981.4¢ 50.4p 7 062.5
2. Manufacturing Industries and Construction 3 47). 10.34 3 500.3
3. Transport 11 024.9 69.5[L 11 243.3
4. Other Sectors 3 707.54 109.58 3896.69
5. Other 405.79 0.4 411.84
B. Fugitive Emissions from Fuels 2 108}22 416.11 2 527.2
1. Solid Fuels 7.84 60.0 67.97
2. Oil and Natural Gas 2 100.39 356.08 2 459.2
2. Industrial Processes 5 566.4 8.5p 12 567.90
A. Mineral Products 665.43 NA 665.43
B. Chemical Industry 797.5% 7.6! O 2 721|47
C._Metal Production b 2992b2 201955 8 99k.94
D. Other Production 120.29
E. Production of Halocarbons andsSF NA,NO|
F. Consumption of Halocarbons and , 8F 59.71L
G. Other 6.0
3. Solvent and Other Product Use 172.14
4. Agriculture 4 489.3:
A. Enteric Fermentation 1974.3]
B. Manure Management 448.14
C. Rice Cultivation [ NO| NO|
D. Agricultural Soil® NANO 2 042.69
E. Prescribed Burning of Savannas NO| NO|
F. Field Burning of Agricultural Residues 18.74 24.19
G. Other NO| NO|
5. Land Use, Land-Use Change and Forestfy -11 505.5 2.9 -11 488.0.
A. Forest Land -14 316.0 2.9¢ -14 299.1
B. Cropland 435.44 1E,N(] 436.1(
C. Grassland 1900.89 N( 1900.89
D. Wetlands 3.37 NE,N( 3.43
E. Settlements 458.8] NE,N( 458.81
F. Other Land NA,NE,NO| NO NA,NE,NO
G. Other 11.84 NG 11.89
6. Waste 0.19 1697.9 1814.84
A. Solid Waste Disposal on Land IE,NA 1679.29
B. Waste-water Handling 135.30
C. Waste Incineration 0.29
D. Other NA,NO|
7. Other (as specified in Summary 1.A) NA
Memo Items: )
International Bunkers
Aviation
Marine
Multilateral Operations
CO, Emissions from Biomass
Total CQ Equivalent Emissions without Land Use, Land-Usai@je and Forestyy 47 686.1
Total CQ Equivalent Emissions with Land Use, Land-Use Clezanid Forestfy 36 198.0

(&3]

always negative (-) and for emissions positive (+).
@ Actual emissions should be included in the natidotls. If no actual emissions were reportedepiiel emissions should be included.

@)

Parties which previously reported €ftom soils in the Agriculture sector should ndiestin the NIR.
) See footnote 8 to table Summary 1.A.
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SUMMARY 2 SUMMARY REPORT FOR CO, EQUIVALENT EMISSIONS Inventory 1992
(Sheet 1 of 1) Submission 2009 v1.1
NORWAY
GREENHOUSE GAS SOURCE AND co,” | CH, NO | Hrcs® | prcs? sr? | Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)” 23 086.88 4726.46 ) 2 284 ! 3.0
1. Energy 28 484.7 753.57
A. Fuel Combustion (Sectoral Approach) 26 077.00 Q1.
1. Energy Industries 7 581.2] 54.1B b
2. Manufacturing Industries and Construction 3 30p. 9.6 3429.03
3. Transport 11 2415 70.0B 11 462.2
4. Other Sectors 3391.0% 106.6[L 3574.3
5. Other 486.91 0.52 495.5(
B. Fugitive Emissions from Fuels 2 407|79 513.56 2 922.99
1. Solid Fuels 6.5]] 49.9 56.41
2. Oil and Natural Gas 2 401.2 462.66 2 866.5
2. Industrial Processes 5 554.6 9947.12
A. Mineral Products 720.51
B. Chemical Industry 2 12558
C. Metal Production 6 880.72
D. Other Production 119.84
E. Production of Halocarbons andSF NA,NO| NA,NO
F. Consumption of Halocarbons and ;. SF NA NG 67.1p
G. Other b NG 13.2!
3. Solvent and Other Product Use 176.04
4. Agriculture 4 469.3:
A. Enteric Fermentation 1976.5!
B. Manure Management 448.37
C. Rice Cultivation [ NO| NOJ
D. Agricultural Soil® 2 031.31
E. Prescribed Burning of Savannas NO|
F. Field Burning of Agricultural Residues 13.23
G. Other NO|
5. Land Use, Land-Use Change and Foresﬁ’fl -11 093.5 5 -11 076.4
A. Forest Land -13 848.5! 2.7B -13 832.0
B. Cropland 380.04 1E,NQ 380.61
C. Grassland 1 900.89 Ng 1900.8
D. Wetlands 3.37 NE,NG 3.43
E. Settlements 458.81 NE,N( 458.81
F. Other Land NA,NE,NOj NO NA,NE,NO|
G. Other 11.89 11.89
6. Waste 0.19 1 667.6 . 1784.14
A. Solid Waste Disposal on Land 1E,NA 1649.7
B. Waste-water Handling 134.04
C. Waste Incineration 0.30
D. Other NA,NO|
7. Other (as specified in Summary 1.A) NA
Memo Items: )
International Bunkers 2 169.5
Aviation 602.81 93.8
Marine 1 566.64 2.3) 1581.2
Multilateral Operations NO NO|
CO, Emissions from Biomass 4 088.7¢ 4 088.7

Total CQ Equivalent Emissions without Land Use, Land-Useu@ife and Forestry 45 909.54
Total CQ Equivalent Emissions with Land Use, Land-Use Cleaangd Forestfy 34 833.0@

@ For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tipgses of reporting, the signs for removals are

always negative (-) and for emissions positive (+).
@ Actual emissions should be included in the natidogls. If no actual emissions were reportedempiial emissions should be included.
®  Pparties which previously reported €fom soils in the Agriculture sector should ndiestin the NIR.

“ See footnote 8 to table Summary 1.A.

116



Annex | - IX
National Inventory Report 2009 - Norway

SUMMARY 2 SUMMARY REPORT FOR CO , EQUIVALENT EMISSIONS Inventory 1993
(Sheet 1 of 1) Submission 2009 v1.1
NORWAY
GREENHOUSE GAS SOURCE AND co,® | cH, | NO HFcs® | Prcs® SF:® Total
SINK CATEGORIES CO; equivalent (Gg )
Total (Net Emissions)” 24 548.3% 4794.98 42554 2|42 2291.72 73771 36 6j86.2
1. Energy. 29 672.9% 855.49 329. 30 857.4
A. Fuel Combustion (Sectoral Approach) 27 143.19 2Y7. 325.9 27 727.0
1. Energy Industries 7 891.1 56.1fL 33. 7 980.24
2. Manufacturing Industries and Construction 3 89b. 10.11% 46.8] 3 753.74
3. Transport 11 853.2 70.86 163. 12 087.8,
4. Other Sectors 3 335.14 120.4B 77. 3532.9
5. Other 366.79 0.4 5. 372.24
B. Fugitive Emissions from Fuels 2 529|79 597.58 3130.44
1. Solid Fuels 7.22) 55.3 NA,N 62.55
2. Oil and Natural Gas 2 522.5] 542.2b 3. 3 067.8!
2. Industrial Processes 6 092.1 8.91L 1590.34 2.42 2297172 737.71 10 729.20
A. Mineral Products 919.5% NA,N( NA,N 919.5%
B. Chemical Industry 803.0% 7.91 1 585. O 2 39627
C. Metal Production 4 217.64 0.9p 5. 2297J2 66323 7 184.59
D. Other Production 126.9 126.94
E. Production of Halocarbons andsSF NA,NO| NA,NO| NA,NO| NA,NO|
F. Consumption of Halocarbons and , 8F 2.42 NA,NG 74.4 76.91
G. Other 24.9 N, N, NQ NG NG 24.9
3. Solvent and Other Product Use 141.2 35.9] 177.11
4. Agriculture 2 268.7 2 167. 4 436.0!
A. Enteric Fermentation 1 949.0 1 949.0
B. Manure Management 305.5 137.8 443.43
C. Rice Cultivation NO| NO|
D. Agricultural Soil® NA,NO 2 025.4 2 025.4
E. Prescribed Burning of Savannas NO| N NO|
F. Field Burning of Agricultural Residues 14.10 4.0 18.14
G. Other NO| N NO|
5. Land Use, Land-Use Change and Forestfy -11 358.1: 0.4p 13. -11 344.0
A. Forest Land -14 119.4. 0.4p 13. -14 105.8
B. Cropland 386.34 1E,N{ 0.4 386.83
C. Grassland 1900.89 N( N 1900.89
D. Wetlands 3.37 NE,N( 0.0 3.43
E. Settlements 458.8] NE,N( NE,N 458.81
F. Other Land NA,NE,NO| NO N NA,NE,NO|
G. Other 11.84 NG N 11.89
6. Waste 0.16 1661.0p 119. 1 780.31
A. Solid Waste Disposal on Land IE,NA 1 644.0 1 644.0
B. Waste-water Handling 16.94 119.0] 136.0%
C. Waste Incineration 0.14 0.04 0.0] 0.28
D. Other NA,NO| NA,NO| NA,NO NA,NO|
7. Other (as specified in Summary 1.A) NA NA NA NA NA NA NA
Memo Items: )
International Bunkers D 8 689.1!
Aviation 635.14 110.8p 6 996.6
Marine 1 676.94 2.5 1692.5
Multilateral Operations NO NO|
CO, Emissions from Biomass 4 397.9 4 397.9!
Total CQ Equivalent Emissions without Land Use, Land-Usai@je and Forestyy 47 980.2
Total CQ Equivalent Emissions with Land Use, Land-Use Clezanid Forestfy 36 636.2

@ For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tinpgses of reporting, the signs for removals are

always negative (-) and for emissions positive (+).

@ Actual emissions should be included in the natidotls. If no actual emissions were reportedepiiel emissions should be included.
@ Pparties which previously reported €ffom soils in the Agriculture sector should ndiestin the NIR.

) See footnote 8 to table Summary 1.A.
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Inventory 1994

Submission 2009 v1.1

NORWAY
GREENHOUSE GAS SOURCE AND co,® | CH, N,O HFcs® | Prcs® Total
SINK CATEGORIES CO; equivalent (Gg )
Total (Net Emissions)” 27 034.4% 4867.49 .98 39 2J/3.8
1. Energy 31 267.7 895.57 32525.5
A. Fuel Combustion (Sectoral Approach) 28 610.45 246. 29 235.9
1. Energy Industries 8 596.21 57.9p 8 689.5]
2. Manufacturing Industries and Construction 4 874 11.2 4 413.44
3. Transport 11 683.9: 68.6]7 11 938.5!
4. Other Sectors 3477.9 128.2b 3 679.54
5. Other 507.64 0.4 514.99
B. Fugitive Emissions from Fuels 2 657|31 629.03 3 289.5:
1. Solid Fuels 7.20 55.1 62.39
2. Oil and Natural Gas 2 650.1 573.8b 3 227.14
2. Industrial Processes 6 461.24 9.6p (.98 11 036.88
A. Mineral Products 927.53 NA,N( 927.53
B. Chemical Industry 816.00 O 2 465|34
C. Metal Production 09 7 409.02
D. Other Production 125.64
E. Production of Halocarbons andsSF NA,NO| NA,NO|
F. Consumption of Halocarbons and , 8F NA,NG 96.00
G. Other NG 13.2
3. Solvent and Other Product Use 190.29
4. Agriculture 4 470.41
A. Enteric Fermentation 1984.3
B. Manure Management 453.47
C. Rice Cultivation [ NO| NO|
D. Agricultural Soil® NANO 2019.5
E. Prescribed Burning of Savannas NO| NO|
F. Field Burning of Agricultural Residues 10.13 13.04
G. Other NO| NO|
5. Land Use, Land-Use Change and Forestfy -10 846.5. 0.4 -10 832.4.
A. Forest Land -13 566.8. 0.4¢ -13 553.2
B. Cropland 341.9( 1E,N(] 342.39
C. Grassland 1900.89 N( 1900.89
D. Wetlands 3.37 NE,N( 3.43
E. Settlements 458.8] NE,N( 458.81
F. Other Land NA,NE,NO| NO NA,NE,NO|
G. Other 15.34 15.34
6. Waste 0.18 1783.1
A. Solid Waste Disposal on Land IE,NA 1642.3
B. Waste-water Handling 140.4%
C. Waste Incineration 0.30
D. Other NA,NO|
7. Other (as specified in Summary 1.A) NA
Memo Items: )
International Bunkers 8 666.5(
Aviation g 6 803.64
Marine 1845.7 1862.86
Multilateral Operations NO NO|
CO, Emissions from Biomass 4 709.3f 4 709.3
Total CQ Equivalent Emissions without Land Use, Land-Useai@e and Forestyy 50 006.2
Total CQ Equivalent Emissions with Land Use, Land-Use Clezanid Forestfy 39 173.8:

(&3]

@)
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For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tinpgses of reporting, the signs for removals are
always negative (-) and for emissions positive (+).

@ Actual emissions should be included in the natidotls. If no actual emissions were reportedepiiel emissions should be included.

Parties which previously reported €fdom soils in the Agriculture sector should ndiestin the NIR.
) See footnote 8 to table Summary 1.A.
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SUMMARY 2 SUMMARY REPORT FOR CO , EQUIVALENT EMISSIONS

(Sheet 1 of 1)

Inventory 1995
Submission 2009 v1.1

NORWAY
GREENHOUSE GAS SOURCE AND co,® CH, NO | Hrcs® | prcs? SF,® Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)” 26 128.2 4847.95 .79 320B5.
1. Energy 30 991.9: 880.80 32264.4
A. Fuel Combustion (Sectoral Approach) 28 364.06 292. 29 014.8
1. Energy Industries 8 445.44 58.1p 8 539.1%
2. Manufacturing Industries and Construction 3 96)7. 11.29 3 978.9:.
3. Transport 12 084.6 67.5P 12 367.1
4. Other Sectors 3 472.04 125.2D 3 668.2]
5. Other 454.19 0.3Y 461.49
B. Fugitive Emissions from Fuels 2 627|87 618.28 3 249.61
1. Solid Fuels 7.09 54.3 61.4]
2. Oil and Natural Gas 2 620.7 563.96 g 3188.2]
2. Industrial Processes 6672.8 10.1B . 79 10 967.22
A. Mineral Products 970.74 NA NG 970.74
B. Chemical Industry 845.44 8.91 @] 2 49158
C. Metal Production 4707.6 07 723].32
D. Other Production 133.84
E. Production of Halocarbons andSF NA,NO| NA,NO
F. Consumption of Halocarbons and ;. SF 0.0. 4 124.%7
G. Other NG 15.14
3. Solvent and Other Product Use 186.74
4. Agriculture .21 4 534.2.
A. Enteric Fermentation 2 004.4
B. Manure Management 460.07
C. Rice Cultivation [ NO| NOJ
D. Agricultural Soil® 2 053.5
E. Prescribed Burning of Savannas NO|
F. Field Burning of Agricultural Residues 16.14
G. Other NO|
5. Land Use, Land-Use Change and Foresﬁ’fl -11 670.6
A. Forest Land -14 430.9$ -14 417.6
B. Cropland 364.64 365.04
C. Grassland 1.900.89 1 900.8!
D. Wetlands 3.37 3.43
E. Settlements 458.81 NE,N( 458.81
F. Other Land NA,NE,NOj NO NA,NE,NO|
G. Other 18.8( 18.8(
6. Waste 0.15 1753.11
A. Solid Waste Disposal on Land 1E,NA 1610.2
B. Waste-water Handling 142.69
C. Waste Incineration 0.27
D. Other NA,NO|
7. Other (as specified in Summary 1.A) NA
Memo Items: )
International Bunkers 2841.1 3
Aviation 585.51 124.3p 6 472.6¢
Marine 2 255.61 3.4p 2 276.5
Multilateral Operations NO NO|
CO, Emissions from Biomass 4812.1 4812.1
Total CQ Equivalent Emissions without Land Use, Land-Useu@fe and Forestry 49 705.8
Total CQ Equivalent Emissions with Land Use, Land-Use Cleaangd Forestfy 38 035.2

[©)

always negative (-) and for emissions positive (+).

@ Actual emissions should be included in the natidogls. If no actual emissions were reportedempiial emissions should be included.

(©)]

“ See footnote 8 to table Summary 1.A.

Parties which previously reported €fbom soils in the Agriculture sector should ndiestin the NIR.
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SUMMARY 2 SUMMARY REPORT FOR CO , EQUIVALENT EMISSIONS

(Sheet 1 of 1)

Inventory 1996
Submission 2009 v1.1

NORWAY
GREENHOUSE GAS SOURCE AND co,® CH, NO | Hrcs® | prcs? SF,® Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)“) 29 864.5 4 869.47 1 829.08 574.10 A18p7.
1. Energy 34 080.6 917.56 35433.1
A. Fuel Combustion (Sectoral Approach) 31 034.05 205. 31 740.2
1. Energy Industries 9 295.21 61.6P 9 394.57
2. Manufacturing Industries and Construction 4408 11.14 4 479.1
3. Transport 12 726.9 67.70 13 050.0.
4. Other Sectors 4 197.1] 134.26 4 404.6:
5. Other 406.6( 0.39 411.97
B. Fugitive Emissions from Fuels 3 04663 643.36 3692.8%
1. Solid Fuels 7.24 o8] 62.74
2. Oil and Natural Gas 3 039.39 586.804 g 3 630.17
2. Industrial Processes 6 661.5 9.91L 43 52b4a 182408 57410 10 7%1.40
A. Mineral Products 970.44 970.44
B. Chemical Industry 818.0( @] 2 445|07
C. Metal Production 50 7 02].06
D. Other Production 135.49
E. Production of Halocarbons andSF NA,NO| NA,NO
F. Consumption of Halocarbons and ;. SF 0.0. 0 153.88
G. Other NG 19.44
3. Solvent and Other Product Use 195.51
4. Agriculture 4 565.54
A. Enteric Fermentation 2 009.91
B. Manure Management 466.95
C. Rice Cultivation [ NO| NOJ
D. Agricultural Soil® 2 071.0
E. Prescribed Burning of Savannas NO|
F. Field Burning of Agricultural Residues 17.63
G. Other NO|
5. Land Use, Land-Use Change and Foresﬁ’fl B -11 019.3
A. Forest Land -13 762.8¢ -13 748.6
B. Cropland 341.39 341.69
C. Grassland 1.900.89 1 900.8!
D. Wetlands 3.37 3.43
E. Settlements 458.81 NE,N( 458.81
F. Other Land NA,NE,NOj NO NA,NE,NO|
G. Other 24.53 24.53
6. Waste 0.13 1730.9]
A. Solid Waste Disposal on Land 1E,NA 1 582.54
B. Waste-water Handling 148.1(
C. Waste Incineration 0.26
D. Other NA,NO|
7. Other (as specified in Summary 1.A) NA
Memo Items: )
International Bunkers 3171.5 B 10 151.2%
Aviation 691.44 151.9B 7 648.04
Marine 2 480.14 3.7p 2503.2
Multilateral Operations NO NO|
CO, Emissions from Biomass 4 832.3
Total CQ Equivalent Emissions without Land Use, Land-Useu@ife and Forestry 52 676.6¢)
Total CQ Equivalent Emissions with Land Use, Land-Use Cleaangd Forestfy 41 657.2$

[©)

always negative (-) and for emissions positive (+).

@ Actual emissions should be included in the natidogls. If no actual emissions were reportedempiial emissions should be included.

(©)]

“ See footnote 8 to table Summary 1.A.

Parties which previously reported €fbom soils in the Agriculture sector should ndiestin the NIR.
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For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tinpgses of reporting, the signs for removals are
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SUMMARY 2 SUMMARY REPORT FOR CO , EQUIVALENT EMISSIONS

(Sheet 1 of 1)

Inventory 1997
Submission 2009 v1.1

NORWAY
GREENHOUSE GAS SOURCE AND co,” | CH, NO | Hrcs® | prcs? SF,® Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)” 29 643.84 4890.97 163 4169h9.
1. Energy 33 983.2 987.18 35417.2
A. Fuel Combustion (Sectoral Approach) 31 19¢.35 791, 31 915.3
1. Energy Industries 9 660.04 65.4D
2. Manufacturing Industries and Construction 4 87b. 11.7
3. Transport 12 972.5. 66.0[L
4. Other Sectors 3 757.43 138.26 .
5. Other 424.51 0.42 431.59
B. Fugitive Emissions from Fuels 2 792|87 70%.38 3501.91
1. Solid Fuels 6.34 48.6 54.95
2. Oil and Natural Gas 2 786.5 656.7B 3 446.94
2. Industrial Processes 6 862.80 11.8B 10 785.72
A. Mineral Products 1 031.41 NA,N( 1 031.44
B. Chemical Industry 862.74 10.5 2 478|154
C. Metal Production 6 876.30
D. Other Production 152.14
E. Production of Halocarbons andSF NA,NO| NA,NO
F. Consumption of Halocarbons and ;. SF 0.0. g 229.95
G. Other NG 18.2f
3. Solvent and Other Product Use 190.04
4. Agriculture 4 547.1
A. Enteric Fermentation 1 994.8]
B. Manure Management 463.27
C. Rice Cultivation [ NO| NOJ
D. Agricultural Soil® 2 076.41
E. Prescribed Burning of Savannas NO|
F. Field Burning of Agricultural Residues 12.69
G. Other NO|
5. Land Use, Land-Use Change and Foresﬁ’fl -11 352.8 .6f -11 337.4
A. Forest Land -14 077.7 1.64 -14 062.7
B. Cropland 334.61 1E,NQ 334.94
C. Grassland 1 900.89 Ng 1900.8
D. Wetlands 3.37 NE,NG 3.43
E. Settlements 458.81 NE,N( 458.81
F. Other Land NA,NE,NOj NO NA,NE,NO|
G. Other 27.27 27.22
6. Waste 0.14 1706.9
A. Solid Waste Disposal on Land 1E,NA 1551.13
B. Waste-water Handling 155.59
C. Waste Incineration 0.29
D. Other NA,NO|
7. Other (as specified in Summary 1.A) NA

[}

Memo ltems:
International Bunkers 3 772.8¢
Aviation 770.89 175.2] 8532.6¢
Marine 3 001.9: 3 029.9¢
Multilateral Operations NO NO
CO, Emissions from Biomass 5038.8 5 038.84
Total CQ Equivalent Emissions without Land Use, Land-Useu@ife and Forestry 52 647.1¢)
Total CQ Equivalent Emissions with Land Use, Land-Use Cleaangd Forestfy 41 309.6@

[©)

always negative (-) and for emissions positive (+).

@ Actual emissions should be included in the natidogls. If no actual emissions were reportedempiial emissions should be included.
Parties which previously reported €fbom soils in the Agriculture sector should ndiestin the NIR.

(©)]

“ See footnote 8 to table Summary 1.A.
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For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tinpgses of reporting, the signs for removals are
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SUMMARY 2 SUMMARY REPORT FOR CO , EQUIVALENT EMISSIONS

Inventory 1998
(Sheet 1 of 1) Submission 2009 v1.1
NORWAY
GREENHOUSE GAS SOURCE AND co,® CH, NO | Hrcs® | prcs? SF,® Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)” 29 937.2 4765.d1
1. Energy 34 009.0 938.56
A. Fuel Combustion (Sectoral Approach) 31 124.15 271. b
1. Energy Industries 9 254.2] 62.6p 9 353.9
2. Manufacturing Industries and Construction 4 38D. 11.4 4 520.0%
3. Transport 13 307.0 64.98 13 644.8
4. Other Sectors 3 743.84 131.9p 3 949.74
5. Other 359.51 0.37 368.01
B. Fugitive Emissions from Fuels 2 884|189 667.15 3 555.86
1. Solid Fuels 6.59 50.5 57.12
2. Oil and Natural Gas 2 878.2 616.613 g 3 498.74
2. Industrial Processes 6 956.34 12.0B . 74 11 0p3.53
A. Mineral Products 975.64 NA NG 975.64
B. Chemical Industry 651.84 10.7 [¢] 2 349|110
C. Metal Production 97 7 280.32
D. Other Production 102.81
E. Production of Halocarbons andSF NA,NO| NA,NO
F. Consumption of Halocarbons and ;. SF 0.0 7 274.63
G. Other NG 21.0.
3. Solvent and Other Product Use 190.84
4. Agriculture 4 570.6]
A. Enteric Fermentation 2013.4
B. Manure Management 467.11
C. Rice Cultivation [ NO| NOJ
D. Agricultural Soil® 2 076.74
E. Prescribed Burning of Savannas NO|
F. Field Burning of Agricultural Residues 13.32
G. Other NO|
5. Land Use, Land-Use Change and Foresﬁ’fl -11 179.60 .5p -11 165.4
A. Forest Land -13 865.8 0.5p -13 852.1.
B. Cropland 313.71 1E,NQ 314.04
C. Grassland 1 887.1§ Ng 1887.19
D. Wetlands 3.37 NE,NG 3.43
E. Settlements 458.81 NE,N( 458.81
F. Other Land NA,NE,NOj NO NA,NE,NO|
G. Other 23.23 23.23
6. Waste 0.15 1607.6]
A. Solid Waste Disposal on Land 1E,NA 1 452.73
B. Waste-water Handling 154.54
C. Waste Incineration 0.33
D. Other NA,NO|
7. Other (as specified in Summary 1.A) NA
Memo Items: )
International Bunkers 11 990.4
Aviation 9 097.7
Marine 2 866.04 2892.7
Multilateral Operations NO NO|
CO, Emissions from Biomass 4 654.0 4 654.0
Total CQ Equivalent Emissions without Land Use, Land-Useu@fe and Forestry 52 765.0
Total CQ Equivalent Emissions with Land Use, Land-Use Cleaangd Forestfy 41 599.5

[©)

always negative (-) and for emissions positive (+).

@ Actual emissions should be included in the natidogls. If no actual emissions were reportedempiial emissions should be included.

(©)]

“ See footnote 8 to table Summary 1.A.

Parties which previously reported €fbom soils in the Agriculture sector should ndiestin the NIR.
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For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tinpgses of reporting, the signs for removals are
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SUMMARY 2 SUMMARY REPORT FOR CO, EQUIVALENT EMISSIONS Inventory 1999
(Sheet 1 of 1) Submission 2009 v1.1
NORWAY
GREENHOUSE GAS SOURCE AND co,” | CH, NO | Hrcs® | prcs? SF,® Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)” 28 174.9) 462192 4BY05
1. Energy 34 947.5 913.67 36 343.0
A. Fuel Combustion (Sectoral Approach) 31 448.83 289. 32194.9
1. Energy Industries 9 223.3] 58.3)L 9 318.8
2. Manufacturing Industries and Construction 4 36b. 11.7 4 158.7.
3. Transport 13 903.9 64.2D 14 286.5
4. Other Sectors 3 824.5, 134.76 4 032.5]
5. Other 391.54 0.3 398.24
B. Fugitive Emissions from Fuels 3 498|73 644.25 4 148.08
1. Solid Fuels 8.47 64.88 73.35
2. Oil and Natural Gas 3 490.24 579.3[7 b 4 074.7.
2. Industrial Processes 6 884.4 10.0B B0 18056 138446 87B.96 11 260.73
A. Mineral Products 960.94 NA NG 960.94
B. Chemical Industry 506.19 8.7 @] 2 43188
C. Metal Production 5 317.04 7 438.51
D. Other Production 79.24
E. Production of Halocarbons andSF NA,NO| NA,NO
F. Consumption of Halocarbons and ;. SF 0.0 9 329.19
G. Other NG 20.9p
3. Solvent and Other Product Use 188.59
4. Agriculture 4 503.0!
A. Enteric Fermentation 2 007.31
B. Manure Management 32 464.09
C. Rice Cultivation NO|
D. Agricultural Soil® 2 019.6
E. Prescribed Burning of Savannas NO|
F. Field Burning of Agricultural Residues 11.97
G. Other NO|
5. Land Use, Land-Use Change and Foresﬁ’fl P -13791.8
A. Forest Land -16 814.4$ -16 801.1
B. Cropland 386.56 386.86
C. Grassland 1.900.89 1 900.8!
D. Wetlands 3.37 3.43
E. Settlements 692.11 NE,N( 692.11
F. Other Land NA,NE,NOj NO NA,NE,NO|
G. Other 26.04 26.04
6. Waste 0.12 1 502.24
A. Solid Waste Disposal on Land 1E,NA 1 347.24
B. Waste-water Handling 154.69
C. Waste Incineration 0.33
D. Other NA,NO|
7. Other (as specified in Summary 1.A) NA
Memo Items: )
International Bunkers 3 619.84 13 140.1
Aviation 941.61 228.1 10437.0
Marine 2678.1 2703.1
Multilateral Operations NO NO|
CO, Emissions from Biomass 4 824.2 4.824.2
Total CQ Equivalent Emissions without Land Use, Land-Useu@ife and Forestry 53 797.6@
Total CQ Equivalent Emissions with Land Use, Land-Use Cleaangd Forestfy 40 005.8J[

[©)

always negative (-) and for emissions positive (+).

@ Actual emissions should be included in the natidogls. If no actual emissions were reportedempiial emissions should be included.

(©)]

“ See footnote 8 to table Summary 1.A.
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Parties which previously reported €fbom soils in the Agriculture sector should ndiestin the NIR.

For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tinpgses of reporting, the signs for removals are
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SUMMARY 2 SUMMARY REPORT FOR CO, EQUIVALENT EMISSIONS Inventory 2000
(Sheet 1 of 1) Submission 2009 v1.1
NORWAY
GREENHOUSE GAS SOURCE AND co,® CH, NO | Hrcs® | prcs? SF,® Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)” 24 499.2 4759.97 3080
1. Energy 34 123.2¢ 1 029.12 35579.5
A. Fuel Combustion (Sectoral Approach) 30 423.01 264. 31 119.6
1. Energy Industries 10 099.2: 63.7R 10 198.7!
2. Manufacturing Industries and Construction 388). 10.99 3 936.66
3. Transport 13 025.1 62.4D 13 360.5
4. Other Sectors 3 233.1 136.9¢4 3 441.4
5. Other 178.14 0.27 182.2(
B. Fugitive Emissions from Fuels 3 700|128 754.85 4 459.9
1. Solid Fuels 9.29 70.8 80.11
2. Oil and Natural Gas 3 691.04 683.90 b 4 379.7!
2. Industrial Processes 73255 10.0p . 42 11 55.37
A. Mineral Products 962.24 NA NG 962.24
B. Chemical Industry 762.39 8.7 @] 2 503|97
C. Metal Production 17 7 446.93
D. Other Production 232.01
E. Production of Halocarbons andSF NA,NO| NA,NO
F. Consumption of Halocarbons and ;. SF 0.0 6 399.55
G. Other NG 20.5
3. Solvent and Other Product Use 182.04
4. Agriculture 4 489.0!
A. Enteric Fermentation 1978.9!
B. Manure Management 464.08
C. Rice Cultivation [ NO| NOJ
D. Agricultural Soil® 2 033.2]
E. Prescribed Burning of Savannas NO|
F. Field Burning of Agricultural Residues 12.75
G. Other NO|
5. Land Use, Land-Use Change and Foresﬁ’fl -17 091.6 b -17 078.2
A. Forest Land -20 093.3! 0.3B -20 080.3!
B. Cropland 145.8( 1E,NQ 146.04
C. Grassland 2 042.7 Ng 2042.7]
D. Wetlands 3.37 NE,NG 3.43
E. Settlements 783.34 NE,N( 783.34
F. Other Land NA,NE,NOj NO NA,NE,NO|
G. Other 26.43 26.43
6. Waste 0.07 1 542.29
A. Solid Waste Disposal on Land 1E,NA 1 400.91
B. Waste-water Handling 141.09
C. Waste Incineration 0.25
D. Other NA,NO|
7. Other (as specified in Summary 1.A) NA
Memo Items: )
International Bunkers 12 750.9
Aviation 10 124.7
Marine 2 602.0
Multilateral Operations NO
CO, Emissions from Biomass 4 681.0!
Total CQ Equivalent Emissions without Land Use, Land-Useu@yfe and Forestry 53 358.3]
Total CQ Equivalent Emissions with Land Use, Land-Use Cleaangd Forestfy 36 280.0:

[©)

always negative (-) and for emissions positive (+).
@ Actual emissions should be included in the natidogls. If no actual emissions were reportedempiial emissions should be included.

(©)]
@)

See footnote 8 to table Summary 1.A.
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Parties which previously reported €fbom soils in the Agriculture sector should ndiestin the NIR.

For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tinpgses of reporting, the signs for removals are
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SUMMARY 2 SUMMARY REPORT FOR CO, EQUIVALENT EMISSIONS Inventory 2001
(Sheet 1 of 1) Submission 2009 v1.1
NORWAY
GREENHOUSE GAS SOURCE AND co,® CH, NO | Hrcs® | prcs? SF,® Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)” 24 014.1 477248 39851
1. Energy 35 892.5 1137.46 37 490.9
A. Fuel Combustion (Sectoral Approach) 32 501.37 296. 33 245.34
1. Energy Industries 11 384.3 71.2b 11 494.0
2. Manufacturing Industries and Construction 394 11.3% 4 016.94
3. Transport 13 299.7 60.7B 13 649.3
4. Other Sectors 3 560.94 143.11 3 785.41
5. Other 294.91 0.42 299.54
B. Fugitive Emissions from Fuels 3391419 85(.40 4 245.57%
1. Solid Fuels 8.39 64.3 72.69
2. Oil and Natural Gas 3 382.80 786.10 4 172.8
2. Industrial Processes 6 930.7 10.2B .20 11 0$3.17
A. Mineral Products 924.99 NA NG 924.99
B. Chemical Industry 692.61 9.1 @] 2 384{71
C. Metal Production 7 055.13
D. Other Production 217.24
E. Production of Halocarbons andSF NA,NO| NA,NO
F. Consumption of Halocarbons and ;. SF 0.0 0 449.p5
G. Other NG 21.4p
3. Solvent and Other Product Use 184.61
4. Agriculture 4 370.1]
A. Enteric Fermentation 1944.3;
B. Manure Management 455.33
C. Rice Cultivation [ NO| NOJ
D. Agricultural Soil® 1 960.4
E. Prescribed Burning of Savannas NO|
F. Field Burning of Agricultural Residues 10.05
G. Other NO|
5. Land Use, Land-Use Change and Foresﬁ’fl -18 953.9 b -18 940.9
A. Forest Land -21 843.5! 0.1 -21 830.8
B. Cropland 366.99 1E,NQ 367.2(
C. Grassland 1894.7¢ Ng 1894.7
D. Wetlands 3.37 NE,NG 3.43
E. Settlements 600.64 NE,N( 600.64
F. Other Land NA,NE,NOj NO NA,NE,NO|
G. Other 23.8]] 23.8]
6. Waste 0.07 1493.91
A. Solid Waste Disposal on Land 1E,NA 1 351.3
B. Waste-water Handling 142.49
C. Waste Incineration 0.24
D. Other NA,NO|
7. Other (as specified in Summary 1.A) NA
Memo Items: )
International Bunkers 3 428.94 o
Aviation 835.44 208.6 9 265.7
Marine 2593.5 2617.6
Multilateral Operations NO NO|
CO, Emissions from Biomass 5119.0 5119.0
Total CQ Equivalent Emissions without Land Use, Land-Useu@ife and Forestry 54 592.8@
Total CQ Equivalent Emissions with Land Use, Land-Use Cleaangd Forestfy 35 651.91!

[©)

always negative (-) and for emissions positive (+).

@ Actual emissions should be included in the natidogls. If no actual emissions were reportedempiial emissions should be included.
®  Pparties which previously reported €fom soils in the Agriculture sector should ndiestin the NIR.

“ See footnote 8 to table Summary 1.A.
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For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tinpgses of reporting, the signs for removals are
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SUMMARY 2 SUMMARY REPORT FOR CO, EQUIVALENT EMISSIONS Inventory 2002
(Sheet 1 of 1) Submission 2009 v1.1
NORWAY
GREENHOUSE GAS SOURCE AND co,” | CH, NO | Hrcs® | prcs? SF,® Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)” 18 318.3% 4 603.17 1 43f.60 29992
1. Energy 35 537.4% 1 075.90 37 067.8
A. Fuel Combustion (Sectoral Approach) 32 628.48 38l6. 33 387.0
1. Energy Industries 11 574.1 74.08 11 687.8
2. Manufacturing Industries and Construction 369p. 10.7 3 744.1
3. Transport 13 161.1 58.84 13 507.3
4. Other Sectors 3 747.94 162.9¢4 3 989.4]
5. Other 453.23 0.32 458.14
B. Fugitive Emissions from Fuels 2 908J97 768.57 3680.74
1. Solid Fuels 7.74 59.3 67.14
2. Oil and Natural Gas 2901.2 709.2f1 3 613.6
2. Industrial Processes 6 353.2] .30 103}17.75
A. Mineral Products 936.8
B. Chemical Industry [¢] 2 506}15
C. Metal Production 73 6 16].57
D. Other Production 233.6(
E. Production of Halocarbons andSF NA,NO
F. Consumption of Halocarbons and ;. SF 459.29
G. Other 20.3p
3. Solvent and Other Product Use 187.44
4. Agriculture 4 295.7]
A. Enteric Fermentation 1 900.2]
B. Manure Management 445.24
C. Rice Cultivation [ NO| NOJ
D. Agricultural Soil® 1942.7
E. Prescribed Burning of Savannas NO|
F. Field Burning of Agricultural Residues 7.53
G. Other NO|
5. Land Use, Land-Use Change and Foresﬁ’fl -23 719.7 .4p -23 706.2
A. Forest Land -26 738.7 0.4p -26 725.5!
B. Cropland 185.47% 1E,NQ 185.64
C. Grassland 1874.14 Ng 1874.1
D. Wetlands 3.37 NE,NG 3.43
E. Settlements 937.54 NE,N( 937.54
F. Other Land NA,NE,NOj NO NA,NE,NO|
G. Other 18.57 18.57
6. Waste 0.04 1429.7
A. Solid Waste Disposal on Land 1E,NA 1 296.1
B. Waste-water Handling 133.34
C. Waste Incineration 0.21}
D. Other NA,NO|
7. Other (as specified in Summary 1.A) NA
Memo Items: )
International Bunkers 2 808.04 10 292.0
Aviation 739.74 184.7| 8204.4
Marine 2 068.3
Multilateral Operations NO
CO, Emissions from Biomass 5231.3
Total CQ Equivalent Emissions without Land Use, Land-Useu@ife and Forestry 53 298.5.
Total CQ Equivalent Emissions with Land Use, Land-Use Cleaangd Forestfy 29 592.2%

[©)

always negative (-) and for emissions positive (+).
@ Actual emissions should be included in the natidogls. If no actual emissions were reportedempiial emissions should be included.

(©)]
@)

See footnote 8 to table Summary 1.A.

Parties which previously reported €fbom soils in the Agriculture sector should ndiestin the NIR.
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For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tinpgses of reporting, the signs for removals are
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Inventory 2003

Submission 2009 v1.1

NORWAY
GREENHOUSE GAS SOURCE AND co,® CH, NO | Hrcs® | prcs? SF,® Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)‘l) 17 648.2 4629.93 4 47947 402|184 909.10 234.86 28 3p4.4
1. Energy 36 763.1! 1 065.18 A76. 38 305.2
A. Fuel Combustion (Sectoral Approach) 33 924.04 3403. 473.1 34 710.8
1. Energy Industries 12 288.5 79.84 43. 12 411.41
2. Manufacturing Industries and Construction 36898 11.34 43.2] 4 053.24
3. Transport 13 446.6 60.10 304. 13 811.4
4. Other Sectors 4 017.79 162.06 80. 4 260.31
5. Other 172.44 0.3 1. 174.34
B. Fugitive Emissions from Fuels 2 839|12 753.14 3594.3!
1. Solid Fuels 11.89 91.1 NA,N 103.0
2. Oil and Natural Gas 2 827.21 660.90 3. 3 491.3
2. Industrial Processes 6 443.64 8.0p 1715.49 40284 909.10 234.86 9 734.00
A. Mineral Products 982.2( NA NG NA N 982.2(
B. Chemical Industry 594.94 7.1 1711. @] 2 31327
C. Metal Production 4 612.14 0.91L 4. 909.p7 172|108 5 698.57
D. Other Production 231.5 231.51
E. Production of Halocarbons andSF NA,NO| NA,NO| NA,NO| NA,NO
F. Consumption of Halocarbons and ;. SF 402.84 0.0¢ 62.78 465.$6
G. Other 22.7 N. N, NQ NG NG 22.7
3. Solvent and Other Product Use 150.0. 40.6 190.79
4. Agriculture 2 261.6 2 102. 4 364.21
A. Enteric Fermentation 1948.3 1948.3
B. Manure Management 308.4 124.9 433.39
C. Rice Cultivation NO| NO|
D. Agricultural Soil® NA,NO| 1 976.2 1976.2
E. Prescribed Burning of Savannas NO| N NO|
F. Field Burning of Agricultural Residues 4.9 1.4 6.32
G. Other NO| N NO|
5. Land Use, Land-Use Change and Forest?y/ -25 708.6. 1.7B 12. -25 694.1
A. Forest Land -28 898.5: 1.7B 12. -28 884.3
B. Cropland 312.44 1E,NQ 0.2 312.64
C. Grassland 2 154.2 Ng N 2154.2
D. Wetlands 3.37 NE,NG 0.0 3.43
E. Settlements 701.39 NE,N( NE,N 701.39
F. Other Land NA,NE,NOj NO N NA,NE,NO|
G. Other 18.4] NG N 18.41]
6. Waste 0.04 1292.6 131. 1424.44
A. Solid Waste Disposal on Land 1E,NA 1 284.9 1 284.9
B. Waste-water Handling 7.59 131.6! 139.24
C. Waste Incineration 0.04 0.0 0.0 0.20
D. Other NA,NO| NA,NO| NA,NO NA,NO|
7. Other (as specified in Summary 1.A) NA NA NA NA NA NA NA
Memo Items: )
International Bunkers 10 365.6
Aviation 8 290.2!
Marine 2 056.21 3.1 2 075.3
Multilateral Operations NO NO|
CO, Emissions from Biomass 5323.2 5 323.2(
Total CQ Equivalent Emissions without Land Use, Land-Useu@fe and Forestry 53 998.6!
Total CQ Equivalent Emissions with Land Use, Land-Use Cleaangd Forestfy 28 304.4

[©)

always negative (-) and for emissions positive (+).
@ Actual emissions should be included in the natidogls. If no actual emissions were reportedempiial emissions should be included.
®  Pparties which previously reported €fom soils in the Agriculture sector should ndiestin the NIR.

“ See footnote 8 to table Summary 1.A.
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For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tinpgses of reporting, the signs for removals are
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SUMMARY 2 SUMMARY REPORT FOR CO, EQUIVALENT EMISSIONS Inventory 2004
(Sheet 1 of 1) Submission 2009 v1.1
NORWAY
GREENHOUSE GAS SOURCE AND co,V CH, NO | Hrcs® | prcs? SF,® Total
SINK CATEGORIES CO;, equivalent (Gg )
Total (Net Emissions)” 18 003.5 4594.43 28 8j0.6
1. Energy 36 752.3 1 084.44 38 328.8
A. Fuel Combustion (Sectoral Approach) 34 06$.09 a07. 34 863.84
1. Energy Industries 12 421.27 83.31L 12 545.34
2. Manufacturing Industries and Construction 3 82]3. 10.83 3 875.6.
3. Transport 13 901.2 60.9p 14 284.9
4. Other Sectors 3 592.04 151.66 3824.1
5. Other 330.24 0.3 333.83
B. Fugitive Emissions from Fuels 2 684|23 771.43 3 464.97%
1. Solid Fuels 7.6 58.3 65.99
2. Oil and Natural Gas 2 676.67 719.00 p 3 399.0]
2._Industrial Processes 6 997.01 7.4p " .68 10 443.51
A. Mineral Products 844.61 NA NG 844.61
B. Chemical Industry 620.74 6.34 @] 2 47582
C. Metal Production 6 349.35
D. Other Production 242.91
E. Production of Halocarbons andSF NA,NO| NA,NO
F. Consumption of Halocarbons and ;. SF 0.0 4 509.%9
G. Other NG 31.1p
3. Solvent and Other Product Use 194.41
4. Agriculture 4 320.9:
A. Enteric Fermentation 1 899.63
B. Manure Management 432.84
C. Rice Cultivation [ NO| NOJ
D. Agricultural Soil® 1 981.41
E. Prescribed Burning of Savannas NO|
F. Field Burning of Agricultural Residues 7.09
G. Other NO|
5. Land Use, Land-Use Change and Foresﬁ’fl -25899.1 .2p -25 886.4
A. Forest Land -29 176.3 0.2p -29 163.8
B. Cropland 144.53 1E,N( 144.79
C. Grassland 1941.8 Ng 1941.8]
D. Wetlands 3.37 NE,NG 3.43
E. Settlements 1171.63 NE,N 1171.63
F. Other Land NA,NE,NOj NO NA,NE,NO|
G. Other 15.84 15.84
6. Waste 0.04 1287.0 1419.3
A. Solid Waste Disposal on Land 1E,NA 1 277.8}
B. Waste-water Handling 141.29
C. Waste Incineration 0.20
D. Other NA,NO
7. Other (as specified in Summary 1.A) NA

[}

Memo ltems:
International Bunkers l
Aviation 846.91 211.5 9 393.04
Marine 1 969.0 1987.34
Multilateral Operations NO NO
CO, Emissions from Biomass 5 093.7( 5093.7
Total CQ Equivalent Emissions without Land Use, Land-Useu@ife and Forestry 54 717.14
Total CQ Equivalent Emissions with Land Use, Land-Use Cleaangd Forestfy 28 830.6@

[©)

always negative (-) and for emissions positive (+).

For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tinpgses of reporting, the signs for removals are

@ Actual emissions should be included in the natidogls. If no actual emissions were reportedempiial emissions should be included.

(©)]

“ See footnote 8 to table Summary 1.A.
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SUMMARY 2 SUMMARY REPORT FOR CO , EQUIVALENT EMISSIONS Inventory 2005
(Sheet 1 of 1) Submission 2009 v1.1
NORWAY
GREENHOUSE GAS SOURCE AND co,V CH, NO | HFcs® | pFcs® SF,?) Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)“) 14 973.3 4 434.18 4 750.60 482,17 828.65 . 257B0.8
1. Energy 36 217.8! 959.96 489. 37 667.3.
A. Fuel Combustion (Sectoral Approach) 33 591.27 342. 486.21 34 386.0
1. Energy Industries 12 472.3 82.56 40.( 12 594.9
2. Manufacturing Industries and Construction 3 34y. 10.7 36.6 3614.7]
3. Transport 14 008.4! 57.86 325.4 14 391.4
4. Other Sectors 3259.9 151.18 81.1 3 492.64
5. Other 289.19 0.2} 2.9 292.24
B. Fugitive Emissions from Fuels 2 620{58 657.43 3281.3¢
1. Solid Fuels 6.77 42.2 NA,N( 49.04
2. Oil and Natural Gas 2 613.80 615.16 3.3 3 232.24
2. Industrial Processes 6 533.4 7.2p 1 960.05 482 65 31p.03 10 143.55
A. Mineral Products 893.84 NA NG NA,NG 893.84
B. Chemical Industry 442.33 6.2 1 955.9 o 2 404J09
C. Metal Production 4 958.6! b 4.9 b 8281 240[15 6 03%.94
D. Other Production 200.39 200.3
E. Production of Halocarbons andsSF NA,NO| NA,NO NA,NO
F. Consumption of Halocarbons and , $F 482.11 0.0¢ 71.948 554.99
G. Other 3829 N NA NG NG 38.2p

155.6( 197.01
2 231.14 2112.5 4 343.6]

3. Solvent and Other Product Use
4. Agriculture

A. Enteric Fermentation 1911.11
B. Manure Management 437.54
C. Rice Cultivation NO
D._Agricultural Soil® NA,NO| 1988.4 1988.4]
E. Prescribed Burning of Savannas NOJ NO NO|
F. Field Burning of Agricultural Residues 5.0 1.49 6.49
G. Other NO| NO NO

5. Land Use, Land-Use Change and Forestﬂ’/ -27 933.6 0.6p 12.9 -27 920.0
A. Forest Land -30 828.59 0.6p 12. -30 815.2%
B. Cropland 271.04 1E,N( 0.1 271.21
C. Grassland 1901.7 N( N( 1901.7
D. Wetlands 3.37 NE,N( 0.0 3.43
E. Settlements 701.74 NE,N( 701.79
F. Other Land NA,NE,NO| NQg NA,NE,NO|
G. Other 17.07 NG 17.0

6. Waste 0.04 1 369.2}
A. Solid Waste Disposal on Land 1E,NA 1 225.7]
B. Waste-water Handling b i 143.31
C. Waste Incineration 0.04 b 4 0.19
D. Other NA,NO| NA,NO

7. Other (as specified in Summary 1.A) NA NA

Memo ltems: )

International Bunkers b 14 263.1

Aviation

Marine 2 263.6%

Multilateral Operations NO|

CO, Emissions from Biomass 5 209.8:

Total CQ Equivalent Emissions without Land Use, Land-User$fe and Forestry 53 700.8*
Total CQ Equivalent Emissions with Land Use, Land-Use Cleaamad Forestfy 25 780.Bt

@ For CQ from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tipgses of reporting, the signs for removals are
always negative (-) and for emissions positive (+).

@ Actual emissions should be included in the natigatls. If no actual emissions were reportedeipial emissions should be included.

©  parties which previously reported €fbom soils in the Agriculture sector should ndtestin the NIR.

“ See footnote 8 to table Summary 1.A.

129



Annex

I-1X

National Inventory Report 2009 - Norway

SUMMARY 2 SUMMARY REPORT FOR CO, EQUIVALENT EMISSIONS

(Sheet 1 of 1)

Inventory 2006
Submission 2009 v1.1

. Production of Halocarbons andsSF

. Consumption of Halocarbons and , $F

QMmO |® (>

. Other

3. Solvent and Other Product Use

140.04

4. Agriculture

._Enteric Fermentation

._Manure Management

._Rice Cultivation

. Agricultural Soil®

NA,NO|

3891 N4 NA

NA,NO|

NA,NO

NORWAY
GREENHOUSE GAS SOURCE AND co,V CH, NO | HFcs® | pFcs® SF,?) Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)® 20 778.2 4266.99 441186 521132 74%.50 309
1. Energy 37 072.3 889.90 526. 38 488.8
A. Fuel Combustion (Sectoral Approach) 34 532.85 BP1. 523.4 35 357.9
1. Energy Industries 12 459.9 82.3p 41.4 12 583.6
2. Manufacturing Industries and Construction 3 99D. 11.54 39.9 3971.69
3. Transport 14 617.2! 56.68 359. 15 033.1.
4. Other Sectors 3 257.8; 150.98 80.( 3 488.8]
5. Other 277.63 0.2 2. 280.63
B. Fugitive Emissions from Fuels 2 539|51 584.18 3 130.8
1. Solid Fuels 5.37 41.1! NA,N( 46.49
2. Oil and Natural Gas 2 534.1! 547.06 & 3 084.34
2. Industrial Processes 6124.2 6.9B 1629.67 52182 74250  21p.09 9236.78
._Mineral Products 936.61% NA NG NA,N( 936.61
. Chemical Industry 460.71 6.3 1 626. o 2 093|82
. Metal Production 44775 2.9 08 5 343.66
._Other Production 210.3( 210.3(

NA,NO

521.3%

0.0.

3 92.0

613.87

1 938.84

. Prescribed Burning of Savannas

NO|

NO

. _Field Burning of Agricultural Residues

4.49

1.29

QMmO |[O|m|>

. Other

NO|

NO

5. Land Use, Land-Use Change and Forestﬂ’/ -22 558.4% 7.2 13.
A. Forest Land -25 248.3$ 7.2 12.9
B. Cropland 138.24 1E,N(] 0.1
C. Grassland 1 889.9% N N
D. Wetlands 3.37 NE,NG 0.0
E. Settlements 639.74 NE,N(
F. Other Land NA,NE,NOf NG NQg
G. Other 18.59 N( N(
6. Waste 1E,NA,NO 1212.24
A. Solid Waste Disposal on Land 1E,NA 1 202.4
B. Waste-water Handling 9.79
C. Waste Incineration NA,NO| 0.071
D. Other NA,NO| NA,NO|
7. Other (as specified in Summary 1.A) NA NA

NG

NG

38.9
182.44

4 209.94
1839.24
426.0
NO
1938.89
NO

5.74

NO

-22 538.0.
-25 228.1!
138.44

1 889.9%
3.43
639.74
NA,NE,NO|
18.59

1 352.0}
1202.4
149.53
0.14
NA,NO
NA

Memo ltems: )

International Bunkers

Aviation

Marine

Multilateral Operations

CO; Emissions from Biomass

16 085.3

Total CQ Equivalent Emissions without Land Use, Land-Useu@fe and Forest

53 470.0§

Total CQ Equivalent Emissions with Land Use, Land-Use Cleaamid Forest

30 932.0f

)

always negative (-) and for emissions positive (+).

@ Actual emissions should be included in the natigatls. If no actual emissions were reportedeipial emissions should be included.
©  Pparties which previously reported €fbom soils in the Agriculture sector should ndtestin the NIR.

“  See footnote 8 to table Summary 1.A.
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Annex

I-1X

National Inventory Report 2009 - Norway

SUMMARY 2 SUMMARY REPORT FOR CO, EQUIVALENT EMISSIONS

Inventory 2007

(Sheet 1 of 1) Submission 2009 v1.1
NORWAY
GREENHOUSE GAS SOURCE AND co,® CH, NO | HFcs® | pFcs® SF,? Total
SINK CATEGORIES CO, equivalent (Gg )
Total (Net Emissions)“) 19 066.7! 4 411.92 4 245.p2 56551 801.41 6.24 29 1p7.55
1. Energy 38 448.5. 1 022.49 559. 40 030.5
A. Fuel Combustion (Sectoral Approach) 34 777.96 21)5. 552.7¢ 35 646.1
1. Energy Industries 12 683.3 81.38 42.] 12 806.9
2. Manufacturing Industries and Construction 3 B3D. 11.34 40.3] 3 571.43
3. Transport 15 441.8 84.6b 390. 15 916.8!
4. Other Sectors 2 923.74 137.8p 77.4 3 139.14
5. Other 209.31 0.19 2.2 211.77%
B. Fugitive Emissions from Fuels 3 670{57 704.88 4 384.3%
1. Solid Fuels 8.59 65.8 NA,N( 74.44
2. Oil and Natural Gas 3 661.98 641.04 6.9 4 309.93
2. Industrial Processes 6 367.9 6.3p 138023  565)51  goll41  74.24 9147.61
._Mineral Products 1 005.0 NA,N( NA,N( 1 005.04
. Chemical Industry 412.12 5.6 13774 o 1 795|15
. Metal Production 4 785.44 2.4 0o 5590
. Other Production 165.2. 165.23

. Production of Halocarbons andsSF

. Consumption of Halocarbons and , $F

QMmO |® (>

. Other

3. Solvent and Other Product Use

145.7

4. Agriculture

NA,NO| NA,NO NA,NO

A. Enteric Fermentation 1871.2]
B. Manure Management 436.94
C. Rice Cultivation NO
D._Agricultural Soil® NA,NO| 1 982.9( 1 982.9
E. Prescribed Burning of Savannas NOJ NO NO|
F. Field Burning of Agricultural Residues 4.79 1.34 6.17]
G. Other NO| NO NO

5. Land Use, Land-Use Change and Forestﬂ’/ -25 895.4 0.2} 12.9 -25 882.5
A. Forest Land -28 023.6! 0.24 12.4 -28 010.9
B. Cropland 116.84 1E,N( 0.1 117.03%
C. Grassland 1875.1 N( N( 1875.1}
D. Wetlands 3.37 NE,N( 0.0 3.43
E. Settlements 116.24 NE,N( NE,N(¢ 116.24
F. Other Land NA,NE,NO| \Ne NQg NA,NE,NO|
G. Other 16.54 NG NG 16.54

6. Waste 0.04 1434 1 336.84
A. Solid Waste Disposal on Land 0.04 1183.23
B. Waste-water Handling 143.9 153.41
C. Waste Incineration NA,NO| 0.0 0.14
D. Other NA,NO| NA,NO NA,NO

7. Other (as specified in Summary 1.A) NA NA NA

Memo ltems: )

International Bunkers 15 880.7

Aviation

Marine

Multilateral Operations

CO; Emissions from Biomass

Total CQ Equivalent Emissions without Land Use, Land-Useri@$fe and Forestry 55 050.1.

Total CQ Equivalent Emissions with Land Use, Land-Use Cleaamad Forestfy 29 167.5

)

always negative (-) and for emissions positive (+).

For CG from Land Use, Land-use Change and Forestry themissions/removals are to be reported. For tipgses of reporting, the signs for removals are

@ Actual emissions should be included in the natigatls. If no actual emissions were reportedeipial emissions should be included.
©  Pparties which previously reported €fbom soils in the Agriculture sector should ndtestin the NIR.

“  See footnote 8 to table Summary 1.A.
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Annex VIII: Harvested Wood Products

1. Description

In the current system, emissions of {J@m harvested wood products are attributed to the
year of harvest and the country of harvest. Alvkated wood is thus assumed to be oxidised
to CG in the year of harvesting, and no wood goes iong fterm storage. This is called the
IPCC default approach. Much of the harvested wotlichewever be stored in products for a
short or long period of time before it oxidisesddhis will cause a delayed emission of £LO

If more wood is stored than oxidised in a givenrybarvested wood products will act as a
sink, and a removal of COs recorded. However, if the consumption of woedrédases to a
level below what is oxidised, harvested wood présiugll act as a source, and hence
emissions of C@is recorded.

In Norway, as in many other countries, the stocka¥ested wood products has been
increasing for many years, and is likely to inceshsther.

2. Methodological issues

The approaches describe how emissions are allotatalintries, depending on production,
imports and exports of harvested wood productsiasion methods/models, on the other
hand, are how the emissions and HWP stocks areastl from national data and statistics.

In Bache-Andreassen (2009) five approaches arstigeted; the stock change approach, the
atmospheric flow approach, the production approt@hsimple decay approach and the stock
change approach for HWP of domestic origin. Theltegrom the stock change approach
were chosen for the reporting to UNFCCC.

In thestock change approadl®CA), all HWP residing within the national bounida are
considered, regardless of country of origin. TheAS€sembles the estimation methods used
for other sources most closely, and it is conststgth how the Land Use, Land Use Change
and Forestry (LULUCF) sector is treated in the Kyptotocol and in the 1996 IPCC
Guidelines (IPCC 1996; Kyoto protocol 1997). lalso the simplest of the approaches with
regard to data requirements. However, since a cpaah build up a stock of imported HWP,
the SCA may give incentives to import wood fromadektation or other unsustainable
sources like illegal loggings.

Two models have been utilised in Bache-Andreas2@®9) for estimating the
emissions/removals of G@ue to harvested wood products, the IPCC HWP mgelC
2006a) and the “revised” model. The IPCC HWP md¢d@ar 1) is a flux method with a life-
time analysis. Activity data on production, impaatsd exports of semi-finished wood
products are required together with estimates erifistimes of the different products. The
revised model is a combination of a country spedifer 3 method developed at Statistics
Norway (Gjesdakt al. 1996; Flugsruekt al.2001) and the IPCC HWP model (IPCC 2006a).
The results from the revised model were choseth®reporting to UNFCCC.

In the revised model (Tier 3), a total inventorytloé solid wood carbon stock is, among
others factors, based on information concerning\bevegian building stock. Data from the
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Population and Housing census is vital to this warid the total inventory will give the most
accurate results if it is performed in the samayaa the census (normally every 10 years).
The most important modifications of the direct ini@ies compared to the old method
(Gjesdalet al.1996; Flugsrucaet al.2001) are the inclusion of wood in uninhabiteddings
like cabins, outbuildings and garages, the renomatector and the civil engineering
structures. The method has also been improveddigrasg different wood contents to
dwellings depending on type of building and yeacafistruction. Changes in building
tradition are thus incorporated in the model. Toledsvood carbon stock in the IPCC HWP
model is then fitted to the direct inventories,iggz/different half-lives for solid wood
products for the different decades. The stock amckschanges in the non-inventory years are
then estimated with the IPCC HWP model, both fdidsmood products and paper products.

3. Activity data and emission factors

In the revised model, the solid wood stock is egted by a direct inventory of the Norwegian
building stock for the years 1990 and 2001. Thassteal data sources are indicated in Table
A8-1, the wood factors are based on expert judgé&si®nFjulsrud and Bunkholt (pers.
comm. 2009). Fjulsrud and Bunkholt have also pregidstimates of the total annual
consumption of wood in the renovation and extensiextor, and the total annual
consumption and life-times of wood in civil engineg structures and for furniture,

windows, doors, fixtures and fittings etc.

Table A8-1. Statistical data sources for the congmb® in the direct inventory

The Population and Housing census (Statistics Np2G88c)

Number and average utility floor space of dweking
divided by building type and construction year

Building statistics (Statistics Norway 2009)

| Share of wooden dwellings

The Ground Property, Address and Building Regi&ExB)
(Norwegian Mapping Authority 2009)

Total basal area of garages, outhouses and annexes
linked to dwellings

Total basal area of holiday houses, detached Bouse
and farmhouses used as holiday houses

Total basal area of garages, outhouses and annexes
linked to holiday houses

Total basal area of fishermen’s shack, cabin$, tur
huts etc., boat-houses, wharfside sheds

Total basal area of non-residential buildings

The annual stock changes are however estimatedhatiPCC HWP model (after it is fitted

to the direct inventories). The activity data foistpart of the calculations are the same for the
revised model as for the IPCC HWP model, exceptiferhalf-life of solid wood products.
Statistics on production, import and export of sémished wood products are collected from
the FAO statistical databases (FAO 2008), see A&bR The half-lives are determined by
the fitting of the IPCC HWP model to the direct@émiories.
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Table A8-2. Activity data for the commodities fritva FAO statistical databases (FAO 2008)
shown below are needed in the calculations. Thiwigctata is needed for all years going
back to 1960.

Production Imports Exports
Roundwood X X X
Sawnwood X X X
Wood-based panels X X X
Industrial roundwood X X X
Other industrial

X
roundwood
Wood charcoal X X
Wood residues X X
Chips and particles X X
Paper and paperboard X X X
Recovered paper X X
Wood pulp X X

The direct inventory in the revised model depentd&igh quality data regarding the
Norwegian building stock. The most accurate infarareabout residential buildings is found
in the Population and Housing Census. It is theesfiighly recommended that the direct
inventories are updated every 10 years, followirgdycle of the Population and Housing
Census.

HWP in landfills is not included in the estimatégluding it may give incentives for storing
HWP in landfills. This is in contradiction with thregulative from the Ministry of the
Environment which comes into force JuRy2009 (Ministry of the Environment 2008)
concerning a prohibition on landfilling of biodedeble waste. If all wood and paper
delivered to landfills are to be burned for bio gyye the annual change in carbon stock will
decrease until it reaches zero (or close to zero).

4. Results

The direct inventories give the most accurate testthey follow the cycle of the Population
and Housing Census. The two last censuses we@ih dnd 2001. In Norway in 2001, HWP
in dwellings, landfills, non-residential buildingsd furniture, fixtures and fittings were the
most significant contributors to the total carbtwck. The distribution is shown in Figure A8-
1. All products of the solid wood stock constitutesum 78 per cent of the total carbon stock,
HWP in landfills constitute 18 per cent and papet paper products only 4 per cent. All
categories have increased from 1990 to 2001, witieh of 21 per cent (4.2 million tonnes of
carbon) for the entire carbon stock. This corresisdn an annual increase of 0.4 million
tonnes of the carbon stock in Norway.
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Paper and
paperboard
4%
Dwellings incl.
garages, terrases
HWP in landfills etc.
33%

18 % \

Civil engenieering
constructions
4%

Holiday houses incl.
garages, terrases
etc.

6 %

Non-residential Mountain farm huts,

buildings cabins, boat-houses
16 % etc.
Fixtures and fittings Renovation and 1%
etc. extensions
11 % 7%

Figure A8-1. The total carbon stock in Norway irD20estimated with the revised model

Estimated emissions reported by using the stockgdhapproach and the revised model are
shown in Table A8-3, note that negative emissioageferred to as removals. We see that
the removal of C@due to HWP has varied between 0.4 and 1.2 milbomés in the
reporting period. The mean removal has been 0ltomionnes CQ@ which represents about
4 per cent of the total sink in the LULUCF sector.
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Table A8-3. HWP Contribution to AFOLU G@missions/ removals by using the Stock
change approach and the revised model.

Year Gg CQlyr
1990 -732
1991 -479
1992 -436
1993 -347
1994 -811
1995 -641
1996 -762
1997 -807
1998 -844
1999 -445
2000 -621
2001 -432
2002 -482
2003 -514
2004 -699
2005 -986
2006 -1 014
2007 -1 231

5. Uncertainties

For the revised model the amount of wood used ildings is burdened with the highest
uncertainty, which is about 25 per cent (Bache-&adsen 2009). When taken as a mean over
the years where two direct inventories have beeioieed, the estimates of solid wood

stocks from the revised model should not be anyernocertain than the results from the

direct inventory years.

6. Recalculations

This is the first year emissions/removals of 3@m harvested wood products are calculated.
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http://www.ssb.no/english/subjects/02/01/

Statistics Norway (2009): Building statistid¢gtp://www.ssb.no/english/subjects/10/09/

137



Annex | - IX
National Inventory Report 2009 - Norway

Annex IX: Supplementary information on land use, land-use
change and forestry (LULUCF) activities under Article 3.3 and
3.4 of the Kyoto Protocol

1. General information

The supplementary information in this Annex is pded in accordance with Decision
15/CP.10 (FCCC/CP/2004/10/Add.2). Norway has chasemmitment-period accounting.
For LULUCF sector Norway has used the Accountingsuaescribed in section 7.3 in Kyoto
Protocol Reference Manual on Accounting of Emissiand Assigned Amounts UNFCCC
secretariat, February 2007.

1.1 Definition of forest

Forest land is defined according to the Global Forest ResauAssessment (FRA) 2004.
Forest land is land with tree crown cover of mdvant 10 per cent and area of more than 0.5
ha. The trees should be able to reach a minimughhef 5 m at maturity in situ. No

minimum width for Forest land is considered in M@wegian inventory causing a small
discrepancy according to the definition in FRA 208dung natural stands and all plantations
established for forestry purposes, as well as féaesl which are temporarily unstocked as a
result of human intervention are included undeeBbland.

Table A9-1. Parameters for defining Forest land

Parameter Range Selected value
Minimum land area 0.05-1 ha 0.5 ha
Minimum crown 10 - 30% >10%

cover

Minimum height 2-5m 5m

1.2 Elected activities under Article 3.4

In accordance with Paragraph 6 of the Annex to $decil6/CMP.1 Norway has decided to
elect the activity Forest Management under Artgle of the Kyoto Protocol, for inclusion in
the accounting for the first commitment period. Do@ernment’s policy is that Norway will
meet the commitment under article 3.1 without usthgUs issued on the basis of forest
management activities.

Practically all forest in Norway is used either femod harvesting, protecting and protective
purposes, recreation and/or to a greater or smetkent for hunting and picking berries. On
more marginal and less productive forest land tibenisity of the various management
practices will decrease, but will still be presé#é¢nce, all forest in Norway is defined as
managed.
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1.3 Description of how the definitions of each actity under Article
3.3 and 3.4 have been applied consistently over tm

The National Forest Inventory of Norway (NFI) prdeidata for land use, land use change
and forestry for the greenhouse gas reportingaeltat Article 3.3 and Article 3.4.

The information about the areas subjected to Affiaton/ReforestatiomAR) and
DeforestationD) is based on the NFI, which has been carried ontiruously since 1986

and up to present. Land use obtained between 188&303 serves as the 1990-status.
Because no data from permanent sample plots daftse 1986 and relatively small changes
has been detected in total forest land, we haveerhnot to take into account changes that
may have occurred prior to 1990. This implies 8tatk changes in lands converted to forest
are underestimated, but the biomass changes dwel@acin the reporting category for “forest
land remaining forest land”. All land use changana from forest taken place after 1990 are
considered human induced.

AR activities refer to the conversion of non-foredtetl to a forested state and are reported
together (IPCC 2003, Section 4.2.5.1) &nhcefers to the conversion of forested land to a
non-forested state (IPCC 2003, Ssection 4.2.5.1).

All Forest land is considered managed. This alstu@es recreation areas, protected areas
and nature reserves. All forests are used eithevdod harvesting, hunting, picking berries,
hiking etc., and are therefore subjected to FdviestagementRkM).

2. Land-related information

2.1 Spatial assessment units used for determininge area of the units
of land under article 3.3

The NFI utilize a 5-year cycle based on a re-samgpinethod with georeferenced permanent
plots. NFI provides data for all areas under tha&feoous tree limit in a 3x3 km grid. Each

plot covers a circular area of 256 and represents approximately 0.9 kha. Since 1886 a
plots are classified according to a national lamdec and land use classification system which
is further converted consistently to the UNFCCCd.ase categories. ARD activities are
accounted as long as the forest definition is met.

The plan is to include land use, land use chandébamass for the areas above the
coniferous forest limit and Finnmark County in @14 report. Information from NFI, maps
and old and new areal photos will be used to astaldnd use of each new plot in the base
year 1990.

Further description is given in Section 7.2.2.NiR.
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2.2 Methodology used to develop the land transitiomatrix in Kyoto
reporting table NIR 2

The land use transition matrix is based upon chamgthe land use class of the sample plots
surveyed in a given year. Changes in land useeamgded for the year the land use is
observed.

2.3 Maps and/or database to identify the geographat locations, and
the system of identification codes for the geograjptal locations, all of
which can be provided electronically.

All the NFI permanent plots are georeferenced. ddwrdinates of these plots are classified
information.

3. Activity specific Information

3.1 Methods for carbon stock change and GHG emissiand removal
estimates

3.1.1 Description of the methodologies and the undging assumptions used

The calculations of carbon stock changes in lioignass are based on data obtained from
NFI. The reported carbon refers to the biomassl divang trees with a height of at least 1.3
m. Thus, small trees, shrubs and other vegetatigh as herbs are not included in the
figures. The biomass of trees with a stem dianlatger then 50 mm measured 1.3 m above
the ground is individually monitored. Swedish sengee allometric regression functions
developed for Norway spruce, Scots pine and birelapplied to estimate the biomass
(Marklund 1987, 1988, Petersson and Stahl 20ad% possible to match the biomass to land
use of each tree.

The dynamic soil model YASSO as described in datidily Liski et al. 2005 and applied to
Norwegian conditions by de Wit et al. (2006), asedito calculated changes in carbon stock
in litter, dead wood and soil organic carbon. Cleaimgcarbon stock in dead organic matter
due to litter from standing biomass, un-recovegglings (trees that were felled but not
removed from the forest), harvested residues andalanortality, stumps and roots from
harvested trees have been calculated from the ggostock, and annual harvest volume. The
volume and increment estimates and amount of dead \@re taken from NFI and removals
as forest harvest are from Statistics Norway. Dajtar biomass of different litter
compartment (foliage, fine roots, branches, coayets, stems and stumps) are calculated
using biomass expansion factors described for Npiw&AO/ECE (1985) and in Lethonen
et al. (2004).

The YASSO model describes accumulation of soil migenatter and dead wood in upland
forest soils and is designed to process data dkfreen forest inventories (Liski et al. 2005).
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The model does not distinguish between mineralagdnic soil. The model requests
estimates of litter production (dead organic maied simple climate data.

Further description is given in Section 7.3 in NIR.

3.1.2 Justification when omitting any carbon pool oGHG emissions/removals from
activities under Article 3.3 and elected activitiesinder Article 3.4 (table NIR 1
should be accompanied by such information in all cges where NR is entered)

Both above ground biomass and below ground biomgseeportedR in NIR 1) both for
Article 3.3 and Article 3.4. activities.

With the current system it is not possible to eatamet carbon stock change for litter, dead
wood and soil for areas subjected to ARD activi{R in NIR 1). Those calculations are
only possible for Forest remaining forest and aported under FMR in NIR 1).

Controlled biomass burning does not océd®(in NIR 1) on land subjected to ARD and FM
activities. The reported emission for biomass mgns in accordance with wild fires. It is not
possible to assign wild fires to land subjecteARD activities. Therefore emission is
reported under FMR in NIR 1).

Middle aged or older forest stands on mineral sméssometimes fertilized to increase the
forest productionAll fertilization is therefore assumed to occur oneSbfand remaining
Forest land and reported under ARIi( NIR 1). Furthermore it is assumed that forests
subjected to AR activities are too young to belfeed; hence it is reportedO in NIR 1.

3.1.3 Information on whether or not indirect and ndaural GHG emissions and removals
have been factored out

Indirect and natural GHG emissions/removals hawéaen factored out.

3.1.4 Changes in data and methods since the prev®saubmission (recalculations) (see,
inter alia, section 4.2.4.1 of the IPCC good praate guidance for LULUCF)

Not applicable in this instance.

3.1.5 Uncertainty estimates
Not available for this submission.

3.1.6 Information on other methodological issues

The method used to estimate emissions/removals ARRMD activities are of the same tier
method as those used for the UNFCCC reporting.

3.1.7 For the purpose of accounting as required iparagraph 18 of the annex to draft
decision -/CMP. 1 (Land use, land-use change andréstry) attached to decision
11/CP.7, an indication of the year of the onset @i activity, if after 2008.

Not applicable for this submission.
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3.2 Article 3.3

3.2.1 Information that demonstrates that activitiesunder Article 3.3 began on or after |
January 1990 and before 31 December 2012 and areelit human-induced

The NFI will cover the period of consideration. Tpermanent plots were installed from 1986
until 1993. From 1994 and onwards the plots haen seirveyed continuously in a five year
cycle. By assessing the national land cover- and lese class for all the plots the NFI records
directly land use changes to and from forests.&5ir894 all the ARD activities are

considered to be human induced.

3.2.2 Information on how harvesting or forest distubance that is followed by the re-
establishment of forest is distinguished from defastation

Young natural stands and all plantations estaldi$beforestry purposes, as well as forest
land which are temporarily unstocked as a resutiuohan intervention are included under
Forest land and not treated as deforestation. THaddms assess land cover and land use
according to national criteria that are definethia field instructioff. They are also trained to
distinguish between forest management operatiotidaemal use change.

3.2.3 Information on the size and geographical loti@n of forest areas that have lost
forest cover but which are not yet classified as fierested.

Not applicable for this submission.

3.3 Article 3.4

3.3.1 Information that demonstrates that activitiesunder Article 3.4 have occurred since
| January 1990 and are human-induced

All forests in Norway are subject to FM. Hence,lalid use change to and from Forests
occurred after 1990 are human-induced.

3.3.2 Information relating to Cropland Management,Grazing Land Management and
Revegetation, if elected, for the base year

Norway has not elected Cropland Management, Grdzangl Management and Revegetation
and have therefore used the notation key NA in@abR 1.

3.3.3 Information relating to Forest Management:

(a) That the definition of forest for this category éamms to the definition in item |I. |
above.

For the purpose of the reporting under the Kyotmtgarol the definition of forest is in
accordance with the definition in item 1.1. above.

16 Landsskogtakseringens feltinstruks 2008,
http://www.skogoglandskap.no/publikasjon/landssk&seringens_feltinstruks 2008
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(b) That forest management is a system of practicestéovardship and use of forest land
aimed to fulfilling relevant ecological (includirigological diversity), economic and
social functions of the forest in a sustainable mear{paragraph | (f) of the annex to
draft decision -/CMP.I (Land use, land-use changkfarestry), attached to decision
11/CP.7).

Practically all forest in Norway is used either favod harvesting, protecting and protective
purposes, recreation and/or to a greater or smatkent for hunting and picking berries. On
more marginal and less productive forest land titenisity of the various management
practices will decrease, but will still be presemence, all forest in Norway is defined as
managed.

4. Other information

4.1 Key category analysis for Article 3.3 activitie and any elected
activities under Article 3.4 (as in, inter alia, tdble NIR 3, section 5.4 of
the IPCC good practice guidance for LULUCF).

Information in NIR 3 is not provided for this sulssion. A description of the key categories
can however be seen in Section 7.1.3 in NIR.

5. Information relating to Article 6
There are no Article 6 activities concerning thelllCF sector in Norway.
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TABLE NIR 1. SUMMARY TABLE Norway
Activity coverage and other information relating to activities under Article 3.3 and elected activities under Article 3.4 2007
2009

Change in carbon pool reported(l) Greenhouse gas sources repnrted(z)

Drainage of| Disturbance
soils under| associated

Activity Arl::;‘;e(; B::z:; Litien Dead Soil Fertilizatio forest with land-use Liming Biomass burning@)
E. E wood n® manageme | conversion to
iomass iomass i crerlansts
N,O CO, COo, CH, N,O
Reticiond [ onenand R R NR NR NR NO NO NO NO
tiviti Reforestation

ACHVIRES I eforestation R R NR NR NR NO NO NO NO

Forest Management R R R R R NO IE R R
Article 3.4 |Cropland Management NA NA NA NA NA NA NA NA NA
activities  |Grazing Land Management NA NA NA NA NA NA NA NA NA
Revegetation NA NA NA NA NA NA NA NA NA

D Indicate R (reported), NR (not reported), IE (included elsewhere) or NO (1ot occurring), for each relevant activity under Article 3.3 or elected activity under Article 3.4. If changes in a carbon pool are

not reported, it must be demonstrated in the NIR that this pool is not a net source of greenhouse gases. Indicate NA (not applicable) for each activity thatis not elected under Article 3.4. Explanation about
the use of notation keys should be provided in the text.

@ Indicate R (reported), NE (not estimated), IE (included elsewhere) or NO (not occurring) for greenhouse gas sources reported, for each relevant activity under Article 3.3 or elected activity under Article

3.4. Indicate NA (not applicable) for each activity that is not elected under Article 3.4. Explanation about the use of notation keys should be provided in the text.

@ N,0 emissions from fertilization for Cropland Management, Grazing Land Management and Revegetation should be reported in the Agriculture sector. If a Party is not able to separate fertilizer applied

to Forest Land from Agriculture, it may report all N;O emissions from fertilization in the Agriculture sector.

W e CO, emissions from biomass burning are not already included under changes in carbon stocks, they should be reported under biomass burning; this also includes the carbon component of CH Parties

that include CO, emissions from biomass burning in their carbon stock change estimates should report IE (included elsewhere)

Table NIR 1.1 Additional information
Selection of parameters for defining ""Forest' under the Kyoto Protocol

Parameter Range Relecd
value
Minimum land area 0.05-1ha] 05ha
Minimum crown cover 10-30 % 10 %
Minimum height 2-5m Sm
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Table NIR 2. LAND TRANSITION MATRIX

Norway
Area change between the previous and the current inventory year 0@ & 2007
2009
o Article 3.3 activities Article 3.4 activities
. Forest Cropland Grazing Land . .
FROM... Af:‘;;z:z:';ri‘;"d Deforestation | M: tar | M tar | M t Revif::;‘;" ar Other Total
elected) elected) elected)
(kha)
Article 3.3 |Afforestation and Reforestation 536,89 1,89
activities [Deforestation
Forest M t (f elected) 8923,73
Artide 3.4 |Cropland Management® (if elected) NA NA NA NA
activities  |Grazing Land M. t* f elected) NA NA NA NA
Revegetation™ (if elected) NA NA NA NA
Other 71,91 NO NO NA NA NA 22608,74 22680.65
Total area 608,80 250,69 §911,93 0,00 0,00 0,00 22608.74 32380,16

@' This table should be used to report land area and changes in land area subject to the various activities in the inventory year. For each activity it should be used to report area change between the previous year and the current

inventory year. For example, the total area of land subject to Forest Management in the year preceeding the inventory year, and which was deforested in the inventory year, should be reported in the cell in column B and in the row
of Forest Management.

@
@

Some of the transitions in the matrix are not possible and the cells concerned have been shaded.

In accordance with section 4.2.3.2 of the IPCC good practice guidance for LULUCEF, the value of the reported area subject to the various activities under Article 3.3 and 3.4 for the inventory year should be that on 31
December of that year.

@ Lands subject to Cropland Management, Grazing Land Management or Revegetation which, after 2008, are subject to activities other than those under Article 3.3 and 3.4, should still be tracked and reported under Cropland
Management, Grazing Land Management or Revegetation, respectively.
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ACTIVITIES UNDER THE KYOTO PROTOCOL Norway
2007
2009

GAS CRITERIA USED FOR KEY CATEGORY IDENTIFICATION COMMENTS @
KEY CATEGORIES OF EMISSIONS AND ARSEETIA R T ENEeEE || e cantHU B g eiie
REMOVALS ) . W . than the smallest category @
inventory" is key (indicate which considered key in the UNFCCC Other
cAtegary) inventory & (including LULUCF)

Specify key categories according to the national

level of disaggregation used™”

For example: Cropland Management CO; X{(Cropland remaining Cropland)

' see section 5.4 of the IPCC good practice guidance for LULUCF.
@ This should include qualitative consideration as per section 5.4.3 of the IPCC good practice guidance for LULUCF or any other criteria.

3 Describe the criteria identifying the category as key.

Documentation box:

Parties should provide in the NIR the full information on methodologies used for identifying key categories (according to section 5.4 of the IPCC good practice guidance for LULUCF).
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TABLE 5(KP) REPORT OF SUPPLEMENTARY INFORMATION FOR LAND USE, LAND-USE CHANGE AND FORESTRY

ACTIVITIES UNDER THE KYOTO PROTOCOL®' @

Norway

Net CO; emissions/ removals®" S ol Net CO, Equivalent
GREENHOUSE GAS SOURCE AND SINK ACTIVITIES o : 2 emissions/removals ©
Ge)
A. Article 3.3 activities 142,00
A.l. Afforestation and Reforestation"” 41,00 IENO IENO 41,00
A.1l.1. Units of land not harvested since the beginning of the
commitment period 421,00 IE.NO 1E.NO 421,00
A.1.2. Units of land harvested since the beginning of the commitment
period 462,00 NO NO 462,00
A.2. Deforestation 101,00 NO 0,00 101,00
B. Article 3.4 activities -27730,00
B.1. Forest Management (if elected ) -27730,00 0,01 0,04 -27730,00
B.2. Cropland Management (if elected) 0,00 0,00 0,00 0,00
B.3. Grazing Land Management (if elected) 0,00 0,00 0,00 0,00
B.4. Revegetation (if elected) 0,00 0,00 0,00 0,00
Information item '
A.1.2. Units of land harvested since the beginning of the commitment
period 0,00 0,00 0,00 0,00
[specify identification code] 0,00

Documentation box

Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto Protocol. Use this
documentation box to provide references to relevant sections of the NIR if any additional details are needed to understand the content of this table.

All estimates in this table include emissions and removals from projects under Article 6 hosted by the reporting Party.

If Cropland Management, Grazing Land Management and/or Revegetation are elected, this table and all relevant tables should also be reported for the base year for these activities.

agricultural residue burning which are reported in the Agriculture sector). Any other CH, emissions from Agriculture should be reported in the Agriculiure sector.

© N;O emissions reported here for Cropland Management, if elected, include only emissions from biomass burning (with the exception of savannah burning and agricultural residue burning which are reported in the

According to the Revised 1996 IPCC Guidelines, for the purposes of reporting, the signs for removals are always negative (-) and for emissions positive (+). Net changes in carbon stocks are converted to CQ, by

CO emissions from liming, biomass buming and drained organic soils, where applicable, are included in this column.

CH, emissions reported here for Cropland Management, Grazing Land Management and Revegetation, if elected, include only emissions from biomass burning (with the exception of savannah buming and

Agriculture sector) and N30 from conversion to Cropland of lands other than Forest Land {Table 5(KP-II)3). Any other NJO emissions from Agriculture should be reported in the Agriculture sector.

% As both Afforestation and Reforestation under Article 3.3 are subject to the same provisions specified in the annex to draft decision -/CMP.1 Zand use, land-use change and forestry ), attached to decision

11/CP.7, they can be reported together.

®  This cell should be internally calculated based on values reported in columns A, B and C and the relevant GWP values.

" This section has been added to facilitate accounting of harvested land areas , according to decision 16 CMP.1.
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TABLE 5(KP-I)A.1.1. SUPPLEMENTARY BACKGROUND DATA ON CARBON STOCK CHANGES AND NET CO, EMISSIONS AND Norway
REMOVALS FOR LAND USE, LAND-USE CHANGE AND FORESTRY ACTIVITIES UNDER THE KYOTO PROTOCOL 2007
Article 3.3 activities: Afforestation and Reforestation @ 2009
Units of land not harvested since the beginning of the commitment period
GEOGRAPIICAL IMPLIED CARBON STOCK CHANGE FACTORS ? CHANGE IN CARBON STOCK ?
LOCATION ® ACTIVITY DATA
Carbon stock change in | Carbon stock change in Net Net Net I"{Plfed Carbon stock change in| Carbon stock change in Net Net Net S
above-ground biomass | below-ground biomass emission/ above-ground below-ground € b
Area it s carbon carbon carbon Venioval R e i ) carbon | carbon | carbon emissions/
subject to| per area per area stock stock stock factor per biomass biomass stock stock stock ®
Identification code | Subdivision® the change in | change in | change in g) change | change | change removals
st . - area S . -
activity | Gains | Losses hNet Gains | Losses hNet litter per |dead wood| soils per Gains | Losses hNet Gains | Losses hNet in litter | in dead Eil
change Change | rea® per area®| area® change change © wood® | soils®
(kha) (Mg C/ha) (Mg COy/ha) G20 (Gg €Oy
i"lmll ORIy 530,13 | 0,17 | 001 | 0,17 | 0,05 | 0,00 | 005 0,00 0,00 0,00 0,80 01,62 | -325 | 8837 | 27,62 | 0,01 | 26,71 | 0,00 | 0,00 | 000 421,96
[Norway 530,13 | 0,17 | -0.01 0,17 | 0,05 [ 0,00 0,05 0,00 0,00 0,00 -0,80 91,62 | -3.25 | 88,37 | 27.62 | -091 | 26,71 0,00 0,00 0,00 -421,96
[specify 0,00 | 0.00 | 000 [ 000 | 000 | 000 | 000 0,00 0,00 0,00 0,00 0,00 0.00
subdivision]

IDocumentation box

[Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto Protocol. Use this documentation box to provide
references to relevant sections of the NIR if any additional details are needed to understand the content of this table.

With the current system it is not possible to estimate net carbon stock change for litter, dead wood and soil for Afforestaion and Reforestation areas. Those calculations are only possible for Forest remaing forest.

[}
commitment period.
2)

®)
@
®)
©)
9}
®)

the sign for net CO, removals to be negative (-) and for net CO, emissions to be positive (+).

The signs for estimates of gains in carbon stocks are positive (+) and of losses in carbon stocks are negative (-).

Geographical location refers to the boundaries of the areas that encompass units of land subject to Afforestation and Reforestation.
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In all cases where the good practice guidance methods used give separate estimates of gains and losses, these estimates should be reported.

Note that net change corresponds to increase/decrease of carbon stock (see table 4.2.6a of the IPCC good practice guidance for LULUCF).

Activity data may be further subdivided according to climate zone, management system, soil type, vegetation type, tree species, ecological zone, national land classification or other criteria. Complete one row for each subdivision.

Report here information on anthropogenic change in carbon stock for the inventory year for all geographical locations that encompass units of land subject to Afforestation and Reforestation under Article 3.3 not harvested since the beginning of the

As both Afforestation and Reforestation under Article 3.3 are subject to the same provisions specified in the annex to draft decision -/CMP.1 ( Land use, land-use change and forestry ), attached to decision 11/CP.7, they can be reported together.

According to the Revised 1996 IPCC Guidelines, for the purposes of reporting, the signs for removals are always negative (-) and for emissions positive (+). Net changes in carbon stocks are converted to CO , by multiplying C by 44/12 and changing
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TABLE 5(KP-I)A.1.2. SUPPLEMENTARY BACKGROUND DATA ON CARBON STOCK CHANGES AND NET CG, EMISSIONS AND Norway
REMOVALS FOR LAND USE, LAND-USE CHANGE AND FORESTRY ACTIVITIES UNDER THE KYOTO PROTOCOL 2007
Article 3.3 activities: Afforestation and Reforestation @ 2009

Units of land harvested since the beginning of the commitment period

GEOGRAPHICAL
R A ACTIVITY DATA IMPLIED CARBON STOCK CHANGE FACTORS” CHANGE IN CARBON STOCK"”
Carbon stock change in| Carbon stock change in Implied |Carbon stock change in| Carbon stock change in
- G Net Net Net s Net Net Net
above-ground biomass | below-ground biomass emission/ above-ground below-ground Net CO,
Area (9.6 .6 carbon carbon carbon N o) . 5:© carbon | carbon | carbon o
. per area"” per area "™ removal biomass"™” biomass' ™ emissions/
subject to stock stock stock factor per stock | stock | stock 1<®
Identification code | Subdivision® the Net Net change in | change in | change in area® Net i change | change | change remavats
activity | Gains | Losses cha: . Gains | Losses cha: I litter per |dead wood| soils per Gains | Losses charel ! Gains | Losses cha: . in in dead in
& E area® per area®| area® S . litter® | wood® | soils®
(kha) (Mg C/ha) (Mg CO,/ha) (GgC) (Gg CO,)
[Total for activity
A12 6,76 0,18 |-1524 | -1507 | 0,07 | -3,68 | -3,61 0,00 0,00 0,00 68,46 1,20 |-103,05|-101,85| 0,50 | -24,87 | -24,37 | 0,00 0,00 0,00 462,81
[Norway 6,76 | 0,18 |-15.24 | -15,07 | 0,07 | -3.68 | -3,61 0,00 0,00 0,00 68,46 1,20 |-103,05[-101,85] 0,50 | -24.87 | 2437 | 0,00 | 000 | 0,00 462,81
specify
[ ﬁ . 0,00 | 0,00 [ 0,00 [ 000 [ 0,00 | 000 0,00 0,00 0,00 0,00 0,00 0,00 0,00
subdivision]
[Docum entation box
Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto Protocol. Use this documentation box to provide
references to relevant sections of the NIR if any additional details are needed to understand the content of this table.
(With the current system it is not possible to estimate net carbon stock change for litter, dead wood and soil for Afforestaion and Reforestation areas. Those calculations are only possible for Forest remaining forest. The NFI provides direct information if
the plots have been harvested since last visit.

@ Report here information on anthropogenic change in carbon stock for the inventory year for all geographical locations that encompass units of land subject to Afforestation and Reforestation under Article 3.3 harvested since the beginning of the

commitment period.

®

As both Afforestation and Reforestation under Article 3.3 are subject to the same provisions specified in the annex to draft decision -/CMP. 1 ( Land use, land-use change and forestry ), attached to decision 11/CP.7, they can be reported together.

©

Geographical location refers to the boundaries of the areas that encompass units of land subject to Afforestation and Reforestation.
“@
s
©
%

Activity data may be further subdivided according to climate zone, management system, soil type, vegetation type, tree species, ecological zone, national land classification or other criteria. Complete one row for each subdivision.

The signs for estimates of gains in carbon stocks are positive (+) and of losses in carbon stocks are negative (-),
In all cases where the good practice guidance methods used give separate estimates of gains and losses, these estimates should be reported.

Note that net change corresponds to increase / decrease of carbon stock (see table 4.2.6a of the IPCC good practice guidance for LULUCEF).
®

According to the Revised 1996 IPCC Guidelines, for the purposes of reporting, the signs for removals are always negative (-) and for emissions positive (+). Net changes in carbon stocks are converted to CO , by multiplying C by 44/12 and changing
the sign for net CO, removals to be negative (-) and for net CO, emissions to be positive (+).
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TABLE 5(KP-DA.1.3. SUPPLEMENTARY BACKGROUND FOR LAND USE, LAND-USE CHANGE AND FORESTRY

ACTIVITIES UNDER THE KYOTO PROTOCOL Norway
Article 3.3 activities: Afforestation and Reforestation *» @ 2007
Units of land otherwise subject to elected activities under Article 3.4 (information item) 2009
3
GEOGRAPHICAL LOCATION ACTIVITY DATA
Identification code Subdivision” Area subject to the activity
(kha)
Total for activity A.1.3 0,00
[specify identification code] 0,00
[specify subdivision]

Documentation box

Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto
Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additional details are needed to understand the content of this table.

@ Units of land subject to Afforestation or Reforestation under Article 3.3 otherwise subject to elected activities under Article 3.4 are implicitly included under A.1.1 or A.1.2. They are reported here for
transparency and to fulfil the requirement of paragraph 6 (b) (ii) of the annex to draft decision -/CMP.1 (Article 7), attached to decision 22/CP.7.

@ As both Afforestation and Reforestation under Article 3.3 are subject to the same provisions specified in the annex to draft decision -/CMP.1 (Land use, land-use change and forestry ), attached to

decision 11/CP.7, they can be reported together.

@ Geographical location refers to the boundaries of the areas that encompass units of land subject to Afforestation and Reforestation, which would otherwise be included in land subject to elected

activities under Article 3.4.

@ Activity data may be further subdivided according to climate zone, management system, soil type, vegetation type, tree species, ecological zone, national land classification or other criteria. Complete

one row for each subdivision.
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TABLE 5(KP-DA.2. SUPPLEMENTARY BACKGROUND DATA ON CARBON STOCK CHANGES AND NET CO, EMISSIONS AND Norway
REMOVALS FOR LAND USE, LAND-USE CHANGE AND FORESTRY ACTIVITIES UNDER THE KYOTO PROTOCOL 2007
Article 3.3 activities: Deforestation 2009
GEOGRAPHICAL
LOCATION® ACTIVITY DATA IMPLIED CARBON STOCK CHANGE FACTORS © CHANGE IN CARBON STOCK ©
Implied
Carbon stock change in above{ Carbon stock change in below- Net Net Net emi:sion/ Carbon stock change in Carbon stock change in Net Net Net Net CO,
Area | ground biomass per area™ © | ground biomass per area®® | carbon | carbon | carhon removal bove-ground b @© | helow-ground @»® | carbon | carbon carhont|lentssions/
subject t stock stock stock stock | stock
i . . factor per stock | removals”
Identification code | Subdivision® the change in | change in | change in @ change | change
i . Net . Net N F area " Net . Net : k change
activity | Gains | Losses Gains | Losses litter per |dead wood | soils per Gains | Losses Gains | Losses in |indead | " "
change change @ o o) change change | @ |in soils
area per area area litter™ | wood
(kha) (Mg C/ha) (Mg CO,/ha) Gg O (Gg COy
Total for activity A.2. 13,70 0,33 -2,06 1,72 024 -0,53 -0,29 0,00 0,00 0,00 7,38 4,56 | 2816 | 23,60 [ 3,33 -7,30 397 0,00 0,00 0,00 101,09
[Norway 13,70 0,33 -2,06 -1,72 0,24 -0,53 -0,29 0,00 0,00 0,00 7,38 4,56 28,16 | -23,60 3,33 -7,30 S 0,00 0,00 0,00 101,09
[spec.lf?/ 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
subdivision]

Documentation box

the NIR if any additional details are needed to understand the content of this table.

Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto Protocol. Use this documentation box to provide references to relevant sections of

‘With the current system it is not possible to estimate net carbon stock change for litter, dead wood and soil for Deforestation ares due to lack of emission factors and data. An area experiencing deforestation will remain classified as "Deforestation” for 20 years following a
deforestation event. Thus there are areas with growing forest (and hence a increasing carbon stock) in the category "Deforestation”.

o Report here information on anthropogenic change in carbon stock for the inventory year for all geographical locations that encompass units of land subject to Deforestation under Article 3.3.

@
[©
@

Geographical location refers to the boundaries of the areas that encompass units of land subject to Deforestation.
Activity data may be further subdivided according to climate zone, management system, soil type, vegetation type, tree species, ecological zone, national land classification or other criteria. Complete one row for each subdivision.
The signs for estimates of gains in carbon stocks are positive (+) and of losses in carbon stocks are negative (-).

© In all cases where the good practice guidance methods used give separate estimates of gains and losses, these estimates should be reported.

©

Note that net change corresponds to increase / decrease of carbon stock (see table 4.2.6a of the IPCC good practice guidance for LULUCF).

Y According to the Revised 1996 IPCC Guidelines, for the purposes of reporting, the signs for removals are always negative (-) and for emissions positive (+). Net changes in carbon stocks are converted to CO , by multiplying C by 44/12 and changing the sign for net CO,

removals to be negative (-) and for net CO, emissions to be positive (+).
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TABLE 5(KP-I)A.2.1. SUPPLEMENTARY BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY

ACTIVITIES UNDER THE KYOTO PROTOCOL Norway
Article 3.3 activities: Deforestation 2007
Units of land otherwise subject to elected activities under Article 3.4 (information item) 2009
@
GEOGRAPHICAL LOCATION ACTIVITY DATA
Identification code Subdivision® Area subject to the activity
(kha)
Total for activity A.2.1. 0,00
[specify identification code] 0,00

[specify subdivision]

Documentation box
Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto
Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additional details are needed to understand the content of this table.

O Units of lands subject to Deforestation under Article 3.3 otherwise subject to elected activities under Article 3.4 are implicitly included under A.2. They are reported here for transparency and to fulfil
the requirement of paragraph 6 (b) (ii) of the annex to draft decision -/CMP.1 (Article 7), attached to decision 22/CP.7.

@
3.4.
@)

Geographical location refers to the boundaries of the areas that encompass units of land subject to Deforestation which would otherwise be included in land subject to elected activities under Article

Activity data may be further subdivided according to climate zone, management system, soil type, vegetation type, tree species, ecological zone, national land classification or other criteria. Complete
one row for each subdivision.
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TABLE 5(KP-DB.1. SUPPLEMENTARY BACKGROUND DATA ON CARBON STOCK CHANGES AND NET CO, EMISSIONS AND

Norway
REMOVALS FOR LAND USE, LAND-USE CHANGE AND FORESTRY ACTIVITIES UNDER THE KYOTO PROTOCOL 2007
Elected Article 3.4 activities: Forest Management o 2009
GEOGRAPHICAL
e ACTIVITY DATA IMPLIED CARBON STOCK CHANGE FACTORS © CHANGE IN CARBON STOCK ©
Implied
carbonseock change Carhonstock chiange in Net Net Net o Carbon stock change in above{ Carbon stock change in below{| Net Net Net CO.
above-ground biomass per | below-ground biomass per emission/ Net 2
Area carbon carbon carbon round biomass®>® yound biomass® carbon | carbon ks
area O area O removal g g carbon | emissions/
subject to stock stock stock Heor o stock stock Stock )
Identification code | Subdivision® the et et change in | change in | change in o Net o change | change dorD removais
activity | Gains | Losses chonge | Gains | Losses cha: . litter per |dead wood| soils per Gains | Losses | | Gains | Losses | . = in |indead in soils®
g g area® per area®| area® 8 g litter | wood®

(kha) (Mg C/ha) (Mg CO,/ha) GgC) GgCOoy

Total for activity B.1 8911,93 0,90 -037 0,53 0,23 -0,09 0,14 0,03 0,05 0,10 -3,11 8045,96 | -3286,56 | 475940 | 204144 | -81541 | 1226,03 | 222,87 | 455,73 | 898,92 | -27730.82

[Norway 8911,93 0,90 -0.37 0,53 0,23 -0,09 0,14 0,03 0,05 0,10 -3,11 8045,96 | -3286,56 | 475940 | 2041,44 | -815,41 | 1226,03 | 222,87 | 455,73 | 898,92 | -27730,82

[sPec.lﬁ. . 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
subdivision]
Documentation box

Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto Protocol. Use this documentation box to provide references to relevant sections of
the NIR if any additional details are needed to understand the content of this table.

The change in carbon pools are calculated according to the description for Forest land remaining forest land in NIR, section 7.3.1

@
[
[©
@
©)
©)

In all cases where the good practice guidance methods used give separate estimates of gains and losses, these estimates should be reported.
Note that net change corresponds to increase / decrease of carbon stock (see table 4.2.6a of the IPCC good practice guidance for LULUCF).

If Forest Management has been elected, report here information on anthropogenic carbon stock change for the inventory year for all geographical locations that encompass lar
Geographical location refers to the boundaries of the areas that encompass land subject to Forest Management (if elected).

Activity data may be further subdivided according to climate zone, management system, soil type, vegetation type, tree species, ecological zone, national land classification or other criteria. Complete one row for each subdivision.
The signs for estimates of gains in carbon stocks are positive (+) and of losses in carbon stocks are negative (-).

9} According to the Revised 1996 IPCC Guidelines, for the purposes of reporting, the signs for removals are always negative (-) and for emissions positive (+). Net changes in carbon stocks are converted to CO , by multiplying C by 44/12 and changing the sign for net CO,
removals to be negative (-) and for net CO, emissions to be positive (+).
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TABLE 5(KP-I)B.2 SUPPLEMENTARY BACKGROUND DATA ON CARBON STOCK CHANGES AND NET CO, EMISSIONS AND

Norway
REMOVALS FOR LAND USE, LAND-USE CHANGE AND FORESTRY ACTIVITIES UNDER THE KYOTO PROTOCOL 2007
Elected Article 3.4 activities: Cropland Management o.e 2009
GEOGRAPHICAL
LOCATION® ACTIVITY DATA IMPLIED CARBON STOCK CHANGE FACTORS CHANGE IN CARBON STOCK @
Carbon stock changein | Carbon stock change in Net Net Net carbon stock Tmplied Carbon stock change in | Carbon stock change in
b d bi bel d bi h i soil emission/ . &) bel d bi Net C Net carbon stock | Net CO,
Arca ground biomass per |below-ground biomass per| carpon carbon | change in soils per above-ground biomass clow-ground.blomass Net carbon ) c
_ Area of 5),6) 5),(6) ) removal © 6),6) stock change in soils emissions/
subject tol ¢ area area stock stock area £ stock change 10
organic . ) actor per change 2 removals®®
Identification code | Subdivision® | the soils® N Net chancely[chancetn Mineral | Organi area™® Net Net in o el Mineral | Organi
e : rganic
activity Gains | Losses I % Gains | Losses b et | litter per |dead wood m‘el:ra rg‘:‘Imc Gains | Losses " t | Gains | Losses h = litter®™ wood® m-e]sra g ®
change change area(s) per area® soils soils change change soil soils’
(kha) (kha) (Mg C/ha) (Mg CO,/ha) GgC) (Gg €Oy
Total for activity B.2 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 [ 0,00 | 0,00 [ 0,00 | 0,00 | 0,00 0,00 0,00 0,00 0,00 0,00
identificati
gp;:]'fy Heation 000 | o000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 | o000 | 000 | 000 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 000 | 000 0,00
[specify
L 000 | 000 [ 000 | 000 | 000 [ 000 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
subdivision]

[Documentation box

Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additior}
details are needed to understand the content of this table.

m
@
(&}
@
[©]
®)
(0]
@
®
a0

If Cropland Management has been elected, report here information on anthropogenic carbon stock change for the inventory year for all geographical locations that
If Cropland Management has been elected, this table and all relevant tables should also be reported for the base year for Cropland Management.

Geographical location refers to the boundaries of the areas that encompass land subject to Cropland Management (if elected).

Activity data may be further subdivided according to climate zone, management system, soil type, vegetation type, tree species, ecological zone, national land classification or other criteria. Complete one row for each subdivision.
The signs for estimates of gains in carbon stocks are positive (+) and of losses in carbon stocks are negative (-).

In all cases where the good practice guidance methods used give separate estimates of gains and losses, these estimates should be reported.

land subject to Cropland Management under Article 3.4.

Note that net change corresponds to increase / decrease of carbon stock (see table 4.2.6b of the IPCC good practice guidance for LULUCF).
The value reported here is an emission and not a carbon stock change.

This information is needed for the calculation of the net carbon stock changes in soils per area.

According to the Revised 1996 IPCC Guidelines, for the purposes of reporting, the signs for removals are always negative (-) and for emissions positive (+). Net changes in carbon stocks are converted to CQ by multiplying C by 44/12 and changing the sign for net CO, removals to be negative (-)
and for net CO, emissions to be positive (+).
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TABLE 5(KP-I)B.3 SUPPLEMENTARY BACKGROUND DATA ON CARBON STOCK CHANGES AND NET CO, EMISSIONS AND

Norway
REMOVALS FOR LAND USE, LAND-USE CHANGE AND FORESTRY ACTIVITIES UNDER THE KYOTO PROTOCOL 2007
Elected Article 3.4 activities: Grazing Land Management .0 2009
GEOGRAPHICAL
LOCATION® ACTIVITY DATA IMPLIED CARBON STOCK CHANGE FACTORS CHANGE IN CARBON STOCK 7
Carbon stock change in Carbon stock change in Net Net Net carbon stock Implied | Carbon stock change in | Carbon stock change in Netcarbonstock
above-ground biomass per | below-ground biomass per change in soils per | emission/ | 4pove oround biomass® | below-ground biomass | Net C Net CO,
Area carbon carbon Net carbon h i soilst) _
Area of 6,6 6,6 ) removal © © stock (SNSRI emissions/
subject to| 2 L ALEH stock stock area P stock change -
organic 3 ) actor per change |, removals"”
Identification code | Subdivision the s0ils® Net Net GIELY AR, S PR Mi 1| O i area™” Net Net in s Mi 1 | Organic
activity Gains | Losses h ¢ Gains | Losses h o litter per |dead wood m.eira rg;mc Gains | Losses h © Gains | Losses h © litter® wood® m.(:ra g ®
change change | .6 per area®| S0l soils change change soils soils
(kha) (kha) (Mg C/ha) (Mg CO,/ha) Gg0) GgCOy)
Total for activity B.3 0,00 0,00 0,00 | 000 | 000 | 000 | 000 | 000 0,00 0,00 0,00 0,00 0,00 0,00 | 000 | 000 | 000 | 000 | 000 | 000 0,00 0,00 0,00 0,00
| [specify identification
P 0,00 0,00 000 | 000 | 000 | 000 | 000 [ 000 0,00 0,00 0,00 0,00 0,00 0,00 | 000 | 000 | 000 | 000 | 000 | 000 0,00 0,00 0,00 0,00
[specify
. 000 | 000 | 000 | 000 | 000 | 000 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
subdivision]

[Documentation box

Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additional
details are needed to understand the content of this table.

If Grazing Land Management has been elected, report here information on anthropogenic carbon stock change for the inventory year for all geographical locations that encompass land subject to Grazing Land Management under Article 3.4.
If Grazing Land Management has been elected, this table and all relevant CRF Tables should also be reported for the base year for Cropland Management.

Geographical location refers to the boundaries of the areas that encompass land subject to Grazing Land Management (if elected).

Activity data may be further subdivided according to climate zone, management system, soil type, vegetation type, tree species, ecological zone, national land classification or other criteria. Complete one row for each subdivision.

The signs for estimates of gains in carbon stocks are positive (+) and of losses in carbon stocks are negative (-).

In all cases where the good practice gnidance methods used give separate estimates of gains and losses, these estimates should be reported.
Note that net change corresponds to increase / decrease of carbon stock (see table 4.2.6b of the IPCC good practice guidance for LULUCF;
The value reported here is an emission and not a carbon stock change.

This information is needed for the calculation of the net carbon stock changes in soils per area.

According to the Revised 1996 IPCC Guidelines, for the purposes of reporting, the signs for removals are always negative (-) and for emissions positive (+). Net changes in carbon stocks are converted to COby multiplying C by 44/12 and changing the sign for net CO2 removals to be negative (-) and for
net CO2 emissions to be positive (+).

10
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TABLE 5(KP-I)B.4 SUPPLEMENTARY BACKGROUND DATA ON CARBON STOCK CHANGES AND NET CO, EMISSIONS AND

Norway
REMOVALS FOR LAND USE, LAND-USE CHANGE AND FORESTRY ACTIVITIES UNDER THE KYOTO PROTOCOL 2007
Elected Article 3.4 activities: Revegetation a0 2009
GEOGRAPHICAL
LOCATION® ACTIVITY DATA IMPLIED CARBON STOCK CHANGE FACTORS" CHANGE IN CARBON STOCK”
Carbon stock change in| Carbon stock change in Net Net Net carbon stock Tmplied Carbon stock change in| Carbon stock change in ooy
above-ground biomass |below-ground biomass per| change in soils per issil above-ground below-ground biomass | Net C Net CO,
Area Al £ 5,6 5.6 carbon carbon ® emission/ i 6 " tocl Net carbon change in soils® SR
subject tol s per area ™ area stock stock: area removal factor biomass™ © SLOCK ) (ock change 10)
organic soils S v 10) change 3 removals®®
Identification code | Subdivision® | the © Net Net chanoe I ffchangeiin Orasnic]| A= Net Net in e Mineral | Organic
activity Gains | Losses L | Gains | Losses < litter per |dead wood| Mineral soils |~ o C Gains | Losses L | Gains | Losses # del) wood® inera & ®
change change e per arei change change | litter soils soils’
(kha) (kha) (Mg C/ha) (Mg CO,/ha) (GeC) (GgCOy)
Total for activity B.4 0,00 0,00 0,00 | 0,00 | 000 | 0,00 000 | 000 0,00 0,00 0,00 0,00 0,00 | 0,00 | 000 | 000| 000 | 000 | 000 0,00 0,00 0,00 0,00
identificati
Qf::]'fy ieccion 0,00 000 | 000 | 000 | 000 | 000|000 | 000 | 000 | o000 0,00 000 | 000 | 000 | 000 [ o000| 000 | 000 | 000 [ 000 000 | 000 0,00
(pectfy. 0,00 | 000 | 000 | 0,00 | 000 | o000 | o000 | 000 0,00 0,00 0,00 0,00 0,00
subdivision]

[Documentation box

Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additional
details are needed to understand the content of this table.

m
@
@
@
[
®)
™
@
&
[§)

net CO, emissions to be positive (+).
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If Revegetation has been elected, report here information on anthropogenic carbon stock change for the inventory year for all geographical locations that encompass land subject to Revegetation under Article 3.4.
If Revegetation has been elected, this table and all relevant tables should also be reported for the base year for Revegetation.
Geographical location refers to the boundaries of the areas that encompass land subject to Revegetation (if elected).

Activity data may be further subdivided according to climate zone, management system, soil type, vegetation type, tree species, ecological zone, national land classification or other criteria. Complete one row for each subdivision.
The signs for estimates of gains in carbon stocks are positive (+) and of losses in carbon stocks are negative (-).
In all cases where the good practice guidance methods used give separate estimates of gains and losses, these estimates should be reportec

Note that net change corresponds to increase / decrease of carbon stock (see table 4.2.6b of the IPCC good practice guidance for LULUCF;
The value reported here is an emission and not a carbon stock change.
This information is needed for the calculation of the net carbon stock changes in soils per area.

According to the Revised 1996 IPCC Guidelines, for the purposes of reporting, the signs for removals are always negative (-) and for emissions positive (+). Net changes in carbon stocks are converted to CO by multiplying C by 44/12 and changing the sign for net CO, removals to be negative (-) and for
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TABLE 5(KP-1I)1 SUPPLEMENTARY BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY Norway
ACTIVITIES UNDER THE KYOTO PROTOCOL 2007
Direct N,O emissions from N fertilization i 2009
ACTIVITY DATA IMPLIED EMISSION FACTOR EMISSIONS
Identification code of geographical location T e N,O-N emissions per unit of fertilizer N0
(Gg Niyear) (kg N,O-N/kg N) @ (Gg)
A.1.1. Afforestation/Reforestation: units of land not harvested NO NO NO
since the beginning of the commitment period @
Norway NO NO NO
A.1.2. Afforestation/Reforestation: units of land harvested NO NO NO
since the beginning of the commitment period o
Norway NO NO NO
B.1. Forest Management (if elected) © 0,31 0,00 0,00
(Norway 0,31 0,00 0,00

Documentation box
Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto Protocol.
Use this documentation box to provide references to relevant sections of the NIR if any additional details are needed to understand the content of this table.

Tt is assumed that the fertilizer is only applyed to middle aged or older forests stands on mineral soils and is therfore reported under Forest Management.

& N,O emissions from fertilization for Cropland Management, Grazing Land Management and Revegetation should be reported in the Agriculture sector. If a Party is not able to separate fertilizer applied to

Forest Land from Agriculture, it may report all N20O emissions from fertilization in the Agriculture sector. This should be explicitly indicated in the documentation box.

@ Direct N,O emissions from fertilization are estimated following section 3.2.1.4.1 of the IPCC good practice guidance for LULUCT based on the amount of fertilizer applied to land under Forest

Management. The indirect N20O emissions from Afforestation and Reforestation and land under Forest Management are estimated as part of the total indirect emissions in the Agriculture sector based on the
total amount of fertilizer used in the country. Parties should show that double counting of N2O emissions from fertilization with Agriculture sector estimates has been avoided.

3
)
&}

In the calculation of the implied emission factor, N emissions are converted to N;O-N by multiplying by 28/44.
Geographical location refers to the boundaries of the areas that encompass units of land subject to A fforestation and Reforestation.

Geographical location refers to the boundaries of the areas that encompass land subject to Forest Management (if elected).
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TABLE 5(KP-1I)2 SUPPLEMENTARY BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY

ACTIVITIES UNDER THE KYOTO PROTOCOL Norway
N, O emissions from drainage of soils D 2007
2009
ACTIVITY DATA IMPLIED EMISSION FACTOR EMISSIONS

Identification code of geographical location™® Arealofdrainedisails N;O-N per area drained N;O

k) (kg N,O-N/ha) ® Gg)

B.1. Forest Management (if elected) 245,51 0,10 0,04

Tota for organtie soils 245,51 0,10 0,04

Total for mineral soils 0,00 0,00 0,00

(Norway 245,51 0,10 0,04

Organic soils 245,51 0,10 0,04

Mineral soils| 0,00

Documentation box

Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the
Kyoto Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additional details are needed to understand the content of this table.

N2O emision from drainage of soil is documentet in NIR, section 7.10.1

[SY]
LULUCEF provides methodologies for consideration.
&3]
Cultivation of Histosols.
3
@
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Geographical location refers to the boundaries of the areas that encompass land subject to Forest Management (if elected).

In the calculation of the implied emission factor, N, emissions are converted to N,O-N by multiplying by 28/44.

Methodologies for estimating N,O emissions from drainage of soils are not addressed in the Revised 1996 IPCC Guidelines, but Appendix 3a.2 of the IPCC good practice guidance for

N,O emissions from drainage of soils include those resulting from Forest Management. N,O emissions from drained Cropland and Grassland soils are covered in the Agriculture sector under
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TABLE $KP-II)3 SUPPLEMENTARY BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY

ACTIVITIES UNDER THE KYOTO PROTOCOL Norway
N,O emissions from disturbance associated with land-use conversion to cropland e 2007
2009
ACTIVITY DATA IMPLIED EMISSION FACTOR EMISSIONS
Tdentification code of geographical location Land area converted N,O-N per area converted NO
(kha) (kg N,O-N/ha) (G2
A.2. Defor < o 35 (6) 51,27 0,01 0,00
Toial organic soils 51,27 0,01 0,00
Total mineral soils NO NO NO
Torway 51,27 0,01 0,00
Organic soils"”) 51,2745 0,01 0,00
Mineral soils”| NO NO NO
B.2. Cropland (if elected) “*® 0,00 0,00 0,00
Total orgaic soils 0,00 0,00 0,00
Totat minerai soils 0,00 0,00 0,00
[specify identification codej e 0,00 0,00
Organic soils”| U,00
Mineral soils"”| 0,00
Information items @
A.2.1. Deforestation: units of land otherwise suhject 0,00
to elected activities under Article 3.4 @
Total orgertic soils 0,00
Total mineral soils 0,00
[specify identification code] 0,00

Organic soils™

[

Mineral soils

Documentation box

Parties should provide defailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF
activities under the Kyoto Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additional details are needed to understand the
content of this table.

N2 O emision from disturbance assosiated with land use convertion to croplandis documentet in NIR, section 7.10.2

' Methodologies for N;O emissions from disturbance associated with land-use conversion to Croplands are found in section 3.3.2.3.1.1 of the IPC:C good practice

guidance for LULUCF. N20O emissions from fertilization in the preceding land use and new land use should not be reported here. Parties should avoid double counting with
N20O emissions from drainage and from cultivation of organic soils reported in Agriculture under Cultivation of Histosols.

@ According to the IPCC good practice guidance for LULUCF N,0O emissions from disturbance of soils are only relevant for land conversions to Cropland. N,O emissions
from Cropland Management when Cropland isremaining Cropland are included in the Agriculture sector.

@) Geographical location refers to the boundaries of the areas that encompass units of land subject to Deforestation.
Geographical location refers to the boundaries of the areas that encompass land subject to Cropland Management, if elected.

In the calculation of the implied emission factor, N; O emissions are converted to No O-N by multiplying by 28/44.

@
=
@ N;0 emissions associated with Deforestation followed by the establishment of Cropland should be reported under Deforestation even if Cropland Management is not
elected under Article 3.4.

™ Pparties may separate data for organic and mineral soils, if they have data available.

® Thig includes N,O emissions in land subject to Cropland Management from disturbance of soils due to the conversion to Cropland of lands other than Forest Lands.

) Units of land subject to Deforestati on under Article 3.3 otherwise subject to elected activities under Article 3.4 are implicitly included under A.2. They are reported here
for transparency and to fulfil the requirement of paragraph 6 (b) (i) of the annex to draft decision -/CMP.1 (Article 7), attached to decision 22/CP.7.
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TABLE 5(KP-1I)4 SUPPLEMENTARY BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY

ACTIVITIES UNDER THE KYOTO PROTOCOL Norway
Carbon ions from lime application ® 2007
2009
ACTIVITY DATA IMPLIED EMISSION FACTOR EMISSIONS
Identification code of geographical location @
Total amount of lime applied Carbon emission per unit of lime Carbon
(Mg/year) (Mg C/Mg) (Gg)
A.1.1. Afforestation/Reforestation: units of land not harvested since
the beginning of the commitment period @)
NO NO NO
Total for limestone NO NO NO
Total for dolomite NO NO NO
[Norway NO NO NO
Limestone (CaCOs NO NO NO
Dolomite (CaMg(CO3),) NO NO NO
A.1.2. Afforestation/Reforestation: units of land harvested since the
of the i period ®:®:.0
NO NO NO
Total for limestone NO NO NO
Total for dolomite NO NO NO
[Norway NO NO NO
Limestone (CaCOs) NO NO NO
Dolomite (CaMg(CO3),) NO NO NO
A2. Deforestation ® ®»© NO NO NO
Total for limestone NO NO NO
Total for dolomite NO NO NO
Norway NO NO NO
Limestone (CaCOj3) NO NO NO
Dolomite (CaMg(CO3),) NO NO NO
B.1. Forest M t (if elected) > > NO NO NO
Total for limestone NO NO NO
Total for dolomite NO NO NO
[Norway NO NO NO
Limestone (CaCOs) NO NO NO
Dolomite (CaMg(CO3), NO NO NO
B.2. Cropland (if elected) & &> @ 0,00 0,00 0,00
Total for limestone 0,00 0,00 0,00
Total for dolomite 0,00 0,00 0,00
[specify identification code] 0,00 0,00 0,00
Limestone (CaCOj3 0,00
Dolomite (CaMg(CO;3), 0,00
B.3. Grazing Land M. (if elected) @ ® 0,00 0,00 0,00
Total for limestone 0,00 0,00 0,00
Total for dolomite 0,00 0,00 0,00
[specify identification code] 0,00 0,00 0,00
Limestone (CaCOj3 0,00
Dolomite (CaMg(CO3),) 0,00
B.4. R (if elected) 7 ®»© 0,00 0.00 0.00
Total for limestone 0,00 0,00 0,00
Total for dolomite 0,00 0,00 0,00
[specify identi jon code] 0,00 0,00 0,00
Limestone (CaCOj) 0,00
Dolomite (CaMg(CO;3), 0,00

Documentation box

Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCEF activities under
the Kyoto Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additional details are needed to understand the content of this table.
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Carbon emissions from agricultural lime application are addressed in sections 3.3.1.2.1.1 and 3.3.2.1.1.1 of the IPCC good practice guidance for LULUCF.
Geographical locations refers to the boundaries of the areas that encompass units of land subject to Afforestation and Reforestation.
Geographical locations refers to the boundaries of the areas that encompass units of land subject to Deforestation.

Geographical locations refers to the boundaries of the areas that encompass land subject to Forest Management, if elected.
Geographical locations refers to the boundaries of the areas that encompass land subject to Cropland Management, if elected.
Geographical locations refers to the boundaries of the areas that encompass land subject to Grazing Land Management, if elected.
Geographical locations refers to the boundaries of the areas that encompass land subject to Revegetation, if elected.

If Parties are not able to separate lime application for different geographical locations, they should include liming for all geographical locations in the total.
A Party may report aggregate estimates for total lime applications when data are not available for limestone and dolomite.
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TABLE 5(KP-II)S SUPPLEMENTARY BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY

ACTIVITIES UNDER THE KYOTO PROTOCOL Norway
GHG emissians fraom biomass burning 2007
2009
ACTIVITY DATA TMPLIED EMISSION FACTOR EMISSIONS
Deseription”™ | Unit Values co, | cH, | MO0 c0,® [ cr® | mo
Identification code of geographicallocation AeaaByor | oo
biomass burned a;‘;\ g (dg/activity data unit) ()
(BB)
4.1.1. Afforestation/Reforestation: units of land not harvested since
the beginning of the i period™®® 0,00 IENO | IENO | IENO | IENO | IENO | IENO
Total for controlled burming 0,00 NO NO NO NO NO NO
Total for wildfires 0,00 IE 1E 1E IE IE IE
[Fonway TE,NO TE,NO_| IENO TE.N0 TE O TENO
Controlled burning NO MO O MO NO NO
Wildfire E 1E E E IE IE
412 Afforestation/Reforestation: units of land harvested since the
jbeginning of the commitment periud(“ Lo 0,00 NO NO NO NO NO NO
Total for consrolled burning 0,00 NG MO NO NO HO NO
Totai for wildfires 0,00 MO NGO NO NO NO No
(o rwey NO O O o NO NO
Controlled burning NG NO NO NO NO NO
Wildfire NO HO O NO NO HO
A2, Deforestation” " " 0,00 NO NO NO NO NO NO
Toral for controlled burning 0,00 NO NO NO NO NO NO
Total for wildfires 0,00 O MO O MO O NO
[Forway NO MO O ji7e) HO HO
Controlled burning NG MO O MO O NO
Wildfire NO MO HO MO NO NO
[B.1. Forest (if elected) “* AB ha 12825 IENO 0,09 0,00 IENO 0,01 0,00
Toral for controlled burning 0oo iofe] NG NO Lel NO NO
Total for wildfires AB ha 128,25 E 0,00 0,00 E 0,01 0,00
[Frarway iE ha 128,25 TENO 0,00 0,00 TENO 0,01 000
Controlled burning NO o) O NO NO NO
Wildfire AB ha 128,25 E 0,00 0,00 E 0,01 0,00
B.2. Cropland Management (if elected) © (19 0,00 0,00 0,00 0,00
Total for controlled burning 0,00 0,00 0,00 0,00
Torai for wildfires 0,00 0,00 0,00 0,00
speciy identification code ] 0,00 0,00 0,00
Controlled burning 0,00 0,00 0,00
Wildfire 0,00 0,00 0,00
B.3. Grazing Land Management (if elected) ®* > @1 0,00 0,00 0,00 0,00
Toral for controlled burning 2,00 Q0,00 0,00 0,00
Totad for wildfires 0,00 0,00 0,00 0,00
[Fswecil identification code] 0,00 0,00 0,00
Controlled burning ,00 0,00 6,00
Wildfire 2,00 0,00 0,00
[B.4. Revegetation (if elected) ™" 0,00 0,00 0,00 0,00
Toral for controlled burning 0,00 0,00 0,00 0,00
Totad for wildfires 0,00 0,00 0,00 0,00
|Fspeciy identificaiion code ] 0,00 0,00 0,00
Controlled burning ©,00 0,00 0,00
Wildfire 0,00 0,00 6,00

[Documentation box

[Parties should provide detailed explanation onthe land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCE activities under the Kyoto,
[Protocel. Use this documentation box to provide references to relevant sections of the MIR if any additional details are needed to understand the content of this table

[Emission due to forest fires is treated in IR, section 7. 101

w
@)
@
@
&)
()
&2

Geographical locations refers to the boundaries of the areas that encompass units of land subject to Afforestation and Reforestation

Geographical location refers to the boundaries of the areas that encompass units of land subject to Deforestation

Geographical location refers to the boundaries of the areas that encompass land subject to Forest Managerment, if elected

Geographical location refers to the boundaries of the areas that encompass land subject to Cropland Management, if elected

Geographical location refers to the boundaries of the areas that encompass land subject to Grazing Land Management, if elected

Geographical location refers to the boundaries of the areas that encompass land subject to Revegetation, if elected

For each activity, activity data should be selected betweaen area burned (AB) or biomass burned (BB} Units will be ha for area burned, and kg dm for biomass bumed. The implied emission fack
with an autematic change in the units.

®  IfCO, emissions from biomass buming are not already included in Tables SCKP-IJA. 1.1 to S(KP-DE.4, they should be reported here. This also includes the carbon component of C3 This
should be clearly docurnented in the decumentation box and in the NIR. Parties that include all carbon stock changes in the carbon stock tables G(EP-DA 1.1te SEP-DB 4) sheuld report TE
(included elsewhere) inthe COZ column

) Parties should repart controlledipreseribed buming and wildfires emissions separately, where appropriate

o Burning of agricultural residues is included in the Agriculbure sectar,

Y Greenhouse gas emissions from prescribed savannah burning are reported in the Agriculture sector
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ACCOUNTING FOR ACTIVITIES UNDER ARTICLES 3.3 AND 3.4 OF THE KYOTO PROTOCOL

Norway
2007
2009
Number of the reported year in the commitment period: 1
N . @ Accounting .
et emissions/removals Tt i Accounting
GREENHOUSE GAS SOURCE AND SINK Quantity ®
ACELLTE BY® 2008 2009 2010 | 2011|2012 | Total® | —
(Mt CO, equivalent)
A. Article 3.3 activities -320,00
A.1. Afforestation & Reforestation ™ 421,00
A.1.1. Units of land not harvested since the
beginning of the commitment period™ -421,00 -421.00 -421,00
A.1.2. Units of land harvested since the
beginning of the commitment period@ 0,00
Norway 462,00 462,00 0,00
A.2. Delorestation 101,00 101,00, 101,00
B. Article 3.4 activities -14,66
B.1. Forest M t (if elected) -27730,00 -27730,00 7.33
TM cap'® 7.33 7.33
3.3 offset™ 0,00 0,00
B.2. Cropland M: ent. (f elecied)” 0,00 0,00 0,00
B.3. Grazing Land M t (if elected)®” 0,00 0,00 0,00
B.4. Revegetation (if elected)® 0,00 0,00 0,00

O All values are as reported in table 5(KP) of the CRF for the relevent inventory year as reported in the current submission, converted to Mt CO; eq.

& Accounting parameters apply for the calculation of the accounting quantity for Article 3, paragraph 4, activities as follows:
® Value as recorded for the Party in the appendix to decision 16/CMP.1, converted to Mt CO, eq. and multiplied by five.
® In accordance with paragaraph 10 of the annex to decision 16/CMP.1, when aParty's total CO, eq. net emissions/removals to date for activities under Article 3,
paragraph 3, are positive, the Party may issue the equivalent number of additional RMUs under forest management up to alimit of 165 Mt CO; eq. over the
commitment period. If the sum of the accounting quantities for article 3, paragraph 3, activities is negative, then the 3.3 offset equals zero. If the sum of these Article
3, paragraph 3, accounting quantities is positive, then the 3.3 offset equals the lesser of this sum and 165;
® Net emissions and removals in the base year for the activity, multiplied by the year of the commitment period (cell J5).

@ The total quantity of units to be added to or subtracted from aParty's assigned amount for a particular activitity, calculated as follows:
® The sum of the accounting quantity for A.1.1 and the accounting quantity for A.1.2
® The accounting quantity for A.1.1 equals the total net emissions and removals
@ The sum of the accounting quantities for each individual land unit under category A.1.2
 For each individual unit of land under category A.1.2, if total net emissions and removals are positive, than the accounting quantity equals zero. Otherwise the
accounting quantity equals the total net emissions and removals.
© The accounting quantity for A.2 equals the total net emissions and removals,

© The accounting quantiy for B.1 equals the sum of the accounting quantity up to the FM Cap, and any accounting quantity for the 3.3 offset.
@ If total net emissions and removals to date are negative, the accounting quantity toward the FM cap equals the negative of the lesser of the absolute value of net
emissions and removals or its forest management cap. If net emissions and removals are positive, then the accounting quantity toward the FM cap equals the lesser of
the net emissions and removals to date or the forest management cap.
® If total net emissions and rem ovals to date are negative and the absolute value of net emissions and removals exceeds the forest management cap, then the
accounting quantity for the 3.3. offset equals the negative of the lesser of the difference of the absolute value of net emissions and removals minus the forest
management cap, and 165. Otherwise, the accounting quantity for the 3.3 offset equals zero.
© The accounting quantity for category B.2, B.3 and B.4 equals the cumulative net emissions and removals for all years of the commitment period to date, minus the
accounting parameter for that category.

 Net emissions and removalsys in the Party's baseyear, as established in decision 9/CP.2

® Ccumulative net emissions and removals for all years of the commitment period reported in the current submission.
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