



























































































































































was performed first by cross referencing each source with the area sdurces in the
SENES report and using the profile numbers that they incorporated wherever
possible. For the small number of sources for which this was not possible, the
profile number was obtained by matching, as close as possible, the area source
description with the profile number descriptions found in the SPECIATE file
called P_COMMON.DBF. Now a link was obtainable between the area source file
and P_COMMON.DBF based on the profile number (PRONUM) to produce a mass
fraction for each source. The PM,;, PM,; ,, and PM,, estimates were then
obtained in the same manner as performed with point sources without any

problems with the PM, . ,, values.

Mobile Sources

The mobile source estimates were performed with the list left over from the area
source split. Profile numbers (PRONUM) were assigned by cross-referencing the
processes with the report produced by SENES. Mass fractions were then linked
to the file, thereby enabling the calculations to be performed as before. Road dust

estimates were presented by themselves to avoid shadowing the mobile estimates.



Appendix C

Residential Space Heating (Woodstove/Fireplace)
/Agricultural/L.and Clearing Addition Burning Estimates
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1990 Residential Space Heating Estimate Assumptions

Many of the estimates used in these calculations were based on a Puget Sound
survey of fireplace and woodstove owners. This survey was performed over several

counties and for our purposes, the average value was taken for these figures.

B.C. Stats provided the total number of fireplaces/woodstoves there were in the
Province for the year 1989. The LFV was excluded by means of a population ratio
breakdown. It was assumed that fireplaces are evenly dispersed around the

Province, even though they may be in more widespread use outside the LFV.

From the Puget Sound survey, the following information was extracted and

averaged :
Average number of fireplaces not in use was 35%
Average number of woodstoves and pellet stoves not in use was 12%

For determining quantities of wood fuel burned, the following averages were used

based on % of woodstoves/fireplaces being used:

Woodstoves | Fireplaces

< 1 cord/yr (0.4 tonnes) | 17% 50%
1 cord/yr (1 tonnes) 25% 29%
2 cord/yr (2 tonnes) 38% 11%

3+ cord/yr (3 tonnes) 20% | 10%




Pellet Stove

< 25 bags/yr (0.54 tonnes) | 17%

26-50 bags/yr (0.91 tonnes) | 25%

51-75 bags/yr (1.82 tonnes) | 20%

75+ bags/yr (2.72 tonnes) 38%

It was assumed that a cord of wood has a typical air-dry weight of 1 tonne. The
pellet stove tonnage values were converted from those reported in the Puget

Sound methodology.

For the fireplace/woodstove breakdown, the Puget Sound survey average showed
that 70% of wood heating appliances are fireplaces. Of the remaining 30%

woodstoves, the following averages were used:

Conventional | 53%

Noncatalytic | 23%

Catalytic 18%

Pellet fired 6%

Applying these percentages to the 30% woodstove composition we have:

Conventional | 16%

Noncatalytic | 7%

Catalytic 5%

Pellet fired 2%




The wood fuel tonnage burned for woodstoves was divided between the three

woodstove categories as follows:

Conventional | 57%

Noncatalytic | 25%

Catalytic 18%

The fuel burned estimates were adapted to a B.C. climate by multiplying by a

temperature ratio. It was assumed that the Puget Sound has approximately the

same climate as the Capital Regional District, hence the scaling factor would be 1.

For the other Regional Districts, a five month (Oct-Feb) mean winter temperature
was determined. It was assumed that insulation characteristics for residential

buildings are consistent throughout the Province and Puget Sound.

Scaling factor = (20°C - Y) / (20°C - X)
Where: Y = mean temperature in region

X = mean temperature in base region (Capital)

The scaling factors were applied to the wood fuel burned. estimates to reflect the

colder temperatures in other parts of the Province.

The following AP-42 emission factors were converted to metric and used in the

estimates.-



AP-42 (1.9 Residential Fireplaces, 1.10 Residential Woodstoves)

(kg/tonne) CO |NOy |VoC |PM,, |SO,

Fireplaces 126.3 |13 |13 173 | 0.2

Conventional | 1154 [ 1.4 14 15.3 0.2

Noncatalytic | 1204 | 1.4 14 9.8 0.2

Catalytic 524 |1 |86 |102 |02

Pellet Stoves | 19.7 6.9 8.6 2.1 0.2




Agricultural Burning Estimates

Agricultural burning occurs primarily in two areas of the Province, those being the
Creston Valley and the Peace River area.

The assumptions followed in determining emission estimates are:

85% of the 3500 acres of timothy grass in the Creston Valley is burned annually.

* taken from "Report on the Alternatives to the burning of Timothy Seed Stubble in
the Creston Valley" by T. Aislabie (unpublished internal BC Environment report).

7,500 acres of stubble were burned in the Peace River area.

* from telephone correspondence with Mr. Kenneth Nickel of the Ministry of
Agriculture, Fisheries and Food. (April 13, 1994)

The loading factor for unspecified crops is 4.5 tonnes/ha (AP-42).

Emission factors for agricultural burning are:

AP-42 - 2.7/2/5.83 kg/dry tonne burned
PM 11.0
cO 58.0
vocC 9.0
Creston Valley:

0.85*3500 acres*0.4047 ha/acre = 1,203.98 ha*4.5 tonnes/ha = 5,417.91 dry tonnes burned

Peace River:

7,500 acres * 0.4047 ha/acre = 3035.25 ha * 4.5 tonnes/ha = 13,658.63 dry tonnes burned
Total : 5,417.91 + 13,658.63 = 19,076.54 tonnes

PM = 11.0 kg/tonne * 19,076.54 tonnes = 209.84 tonnes

CO = 58.0 kg/tonne * 19,076.54 tonnes = 1,106.44 tonnes

VOC = 9.0 kg/tonne * 19,076.54 tonnes = 171.69 tonnes

Total Agricultural Burning Emissions:

PM (tonnes) CO (tonnes) VOC (tonnes) '
209.8 1,106.4 171.7 |




Land Clearing Burning Addition

The following data is intended as an addendum to the land clearing estimates covered in
the 1990 Levelton inventory to account for the South Peace River Region which is exempt
from Ministry of Forests permits.

The source of the base quantity is an estimate obtained from a telephone conversation
with Mr. Kenneth Nickel of the Ministry of Agriculture, Fisheries and Food. (April 13,
1994) v

The estimated land cleared by burning in the South Peace River Region is 300 acres:

300 acres * 0.4047 hectares/acre = 121.41 hectares

The loading factor used for forest is 80 tonnes/hectare (B.C. Ministry of Forests, 1993)
121.41 hectares * 80 tonnes/hectare = 9712.8 tonnes of wood

The emission factors used are as follows :

B.C. Forest ‘| kg/tonne of wood
Service Data

CO ' 83.00

NOy 5.00

PM 23.50

SO, 0.51

vOC 4.67

Total Land Clearing Emissions:

CO(tonnes) NOy(tonnes) PM(tonnes) SOy (tonnes) VOC(tonnes)
806.2 48.6 228.25 4.95 45.4

Revised Levelton Prescribed Burning Estimates (including Land Clearing):

co NOg PM SO, vOoC
608,114.2 36,633.6 172,177.3 3736.95 34,215.4




Appendix D

Provincial Totals




Source Sector PM2.5 PM2.5-10 PM10 PM
(tonnes)| % |(tonnes)| % |(tonnes)| % | (tonnes)| %
Outside LFV:
Point 54,124 14 15,902 22 69,978 15| 104,649 18
Wildfires 106,654 28 10,665 15{ 117,320 26| 118,505 21
Prescribed Burning 154,960 41 15,496 22| 170,456 38| 171,177 30
Area 5,710 1 1,013 1 6,723 1 14,756 3
Mobile 21,501 6 1,920 3 23,421 5 23,635 4
Road Dust 15,917 4 12,097 17 28,013 6 63,667 11
Subtotal: 358,865 57,093 415,911 496,389
LFV:
Point 3,342 1 3,124 4 6,466 1 15,046 3
Area 1,777 0 357 1 2,132 0 4,340 1
Mobile 4,755 1 457 1 5,211 1 5,374 1
Road Dust 13,538 4 10,274 14 23,811 5 54,200 9
Subtotal: 23,412 14,212 ‘ 37,620 78,960

Province Totals:

4/19/94




Appendix E

- Major Process Source Classification Codes




Major Process Source Classification Codes

SCC Code

Description

30302401
30302402
30302404
30501001
30700803
30700804
30700805
30700808
30700703
30700799
30700105
30700194
30700196
30700199
30300104
30300110
30300191
30301001
30301099
30500201
10200996
10200901
10200992
10200998
50300195

Metal Mining\Primary Crushing\Low Moisture Ore

Metal Mining\Secondary Crushing\Low Moisture Ore

Metal Mining \Mtl Handling\ Low Moisture Ore(assay lab)

Ind Process Min Prod\Coal Cleaning\Therm/Fluid Bed(coal dryers)

Ind Process Wood Prod\Sawmill Operation\Sawdust Handling(woodwaste/sawdust cyclones)
Ind Process Wood Prod \Sawmill Operation\Sawing cyclone exhaust

Ind Process Wood Prod\Sawmill Operation \ Planing-Trimming cyclones

Ind Process Wood Prod\Sawmill Operation\Other cyclone exhaust

Ind Process Wood Prod\ Plywood/Particleboard \ Dryer

Ind Process Wood Prod \Plywood/Particleboard\ Other n/c (vents) .

Ind Process Wood Prod\Sawmill Operation\Sawdust Handling(woodwaste/sawdust cyclones)
Ind Process Wood Prod\Sulphate Pulp(Recovery Boiler/Evap)

Ind Process Wood Prod\Sulphate Pulp\Lime Kiln

Ind Process Wood Prod\Sulphate Pulp\Other n/c (Bleach\ Chemical Plant vents)

Ind Process Prim Metals\Al Ore-Elect\Mtls Handling (conveying/unloading)

Ind Process Prim Metals\Al Ore-Elect\V.S.S. Fug Emission (potline roof vents)

Ind Process Prim Metals\Al Elect Reduc\ Coke Calcining

Ind Process Primary Metals\Lead Smelters\Sinter-Single Stream (lead sintreing off gas)
Ind Process Prim Metals\Lead Smelters\Other n/c (area vents)

Petroleum Ind\Asphalt Concrete Batch Plant\Rotary Dryer

Ext Com Hot Gas Ind\Wood Waste\< 50 GJ/h (wood fired hot oil heating)

Ext Com Boiler Ind\Bark Waste\Boiler > 23000 kg/h Steam (wood fired boiler)

Ext Com Boiler Ind\ Wood/Bark Boiler >23000 kg/h Steam (wood fired power boiler)

Ext Com Boiler Ind\Wood/Bark & Low Oil >23000 kg/h steam (wood/oil fuel fired power boiler)
Solid Waste Ind\Incinerator\Conical Wood(modified wood waste (teepee) burner)






