Inventory of emissions to air in Waimate, Ashburton, Kaiapoi and Rangiora, 2004

Appendix A: Industrial emissions
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Inventory of emissions to air in Waimate, Ashburton, Kaiapoi and Rangiora, 2004

Attachment 1: Types of activity data required for different industries

Discharge type

Type of activity data
required

Other data required

Abrasive blasting

Quantity of abrasive material used

Type of material eg, sand, garnet or metal

Aggregate handling and
storage piles

Tonnes of material transferred

Type of material, mean wind speed

Asphalt plants

Tonnes of product produced

Process type eg, batch mix or drum mix, type
of control equipment eg, venturi scrubber

Coal — fired boiler

Tonnes of coal burnt

Type of boiler eg, chain grate, vekos,
underfeed stoker etc

Concrete Batching

Amount of concrete produced

Type of control equipment (eg baghouse
filters)

Diesel — fired boiler

Litres or tonnes of diesel burnt

Diesel — driven generator

Heat output of the generator (kW
or kVa)

Electric Arc Welding

Kilograms of rod used

Type of rod used, type of control equipment

Flour Milling

Amount of flour produced

Type of control equipment (eg baghouse filter)

Foundry

Tonnes of metal melted

Type of metal, type of furnace, type of control
equipment (eg, baghouse filter)

Incinerators

Quantity of material burnt

Type of material, control equipment

Light fuel oil (LFO) — fired
boilers

Litres or tonnes of LFO burnt

LPG — fired boilers

Tonnes of LPG burnt

Meat smoking

Tonnes of wood used to prepare
smoke

Batch or continuous process, control
equipment eg, wet scrubber and de-mister

Pneumatic conveying of
wood waste

Hours conveying occurs and
quantity (m3) of material conveyed

Type and number of machines, type of wood
or wood product

Powder coating and other
metal coating methods

Area coated

Object being coated ie, large appliance, metal
furniture or miscellaneous, control technology

Quarrying

Quantity of material processed

Type of material eg, coal, lime etc, control
equipment,

Seed cleaning and handling

Tonnes of seed cleaned/ handled

Type of control equipment

Waste oil — fired burners

Litres or tonnes of waste oil burnt

Ash content (note ash content for no. 5 & 6 oils
is 15%, waste oil is higher)

Wood - fired burners

Tonnes of wood burnt

Type of control equipment, moisture content,
fuel type (wood or bark)
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Appendix B: Industrial emission
factors used in this study, and their
sources
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Table B.2: Emission factor source documents

Abrasive blasting sand uncontrolled

AP-42 Chapter 13.2.6

Aluminium crucible furnace uncontrolled

Economopoulos Section 372

Asphalt plant oil-fired batch mix venturi
scrubber

AP-42 Chapter 11.1

Asphalt plant oil-fired drum mix venturi
scrubber

Economopoulos Section 354

Coal-fired boiler Spreader no control

AP-42 Chapter 1.1

Coal-fired boiler Underfeed no control

AP-42 Chapter 1.1

Coal-fired boiler Underfeed with cyclones

AP-42 Chapter 1.1

Concrete batching total

AP-42 Chapter 11.12 (a sum of sub-process
emission factors)

Diesel-fired boiler/heater

AP-42 Chapter 1.3

Dry wood boiler/heater with cyclones

AP-42 Chapter 1.6

Electric arc welding GMAW/mig

AP-42 Chapter 12.19

Electric arc welding SMAW/covered electrode

AP-42 Chapter 12.19

Flour (wheat) milling cyclones and fabric filters

Economopoulos Section 3116

Iron electric arc furnace uncontrolled

Economopoulos Section 371

Liquefied petroleum gas-fired boiler/heater

AP-42 Chapter 1.5

Pneumatic conveying of wood waste

Source unknown - figure used is from previous
inventories

Quarrying total

AP-42 Chapter 11.19.2 (a sum of sub-process
emission factors)

Seed cleaning/handling uncontrolled

Source unknown - figure used is from previous
inventories

Waste oil-fired boiler/heater Space heater
atomising

AP-42 Chapter 1.11
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Appendix C: Vehicle emission factors
used in this study
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Table C.1 (continued): NZ-TER single vehicle emission factors for CO, NO, and PM,,

(9/VKT)

Central urban, Cold start Suburban, Cold start

(00) NOXx PM CcoO NOx PM
Diesel bus medium | 2.55 13.51 1.0981 | 2.19 11.75 0.9143
Diesel bus large 4.93 30.69 | 2.2004 | 3.64 23.11 1.54
LPG bus medium 2.55 10.13 | 0.0549 | 2.19 8.81 0.0457
LPG bus large 4,93 23.02 | 0.1 3.64 17.33 | 0.077
Petrol LCV 68.43 1.44 0.0598 | 53.46 1.5 0.064
Diesel LCV 2.91 1.44 0.8528 | 2.74 0.94 0.6435
CNG LCV 2258 | 0.96 0.0401 | 17.64 1.01 0.0429
LPG LCV 51.32 1.44 0.0448 | 40.1 1.5 0.048
Diesel HCV small 2.75 12.57 1.0821 | 2.24 10.43 | 0.8669
Diesel HCV 2.55 13.51 1.0981 | 2.19 11.75 | 0.9143
medium
Diesel HCV large 4.93 30.69 | 2.2004 | 3.64 23.11 1.54
LPG HCV small 2.75 9.43 0.0541 | 2.24 7.82 0.0433
LPG HCV medium | 2.55 10.13 | 0.0549 | 2.19 8.81 0.0457
LPG HCV large 4.93 23.02 | 0.11 3.64 17.33 | 0.077
Motorcycle/moped 78.56 | 0.13 0.1351 | 59.86 | 0.13 0.1448
Petrol car 50.66 1.11 0.53 38.6 1.19 0.0568
Diesel car 2.67 1.11 0.7373 | 2.56 0.94 0.5288
CNG car 16.72 [ 0.74 0.0355 | 12.74 | 0.8 0.0381
LPG car 37.99 1.1 0.039 | 28.95 1.19 0.0426

Table C.2: Aggregated (“corridor”) Emission factors for SO, and CO, (g/VKT)

Road type LOS SO, (9/VKT) CO, (g/VKT)
Central urban o 0.26 412.93

C,D 0.32 561.6
Suburban A,B 0.22 368.22

C,D 0.24 409.28
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Appendix D: Home heating survey
form
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Inventory of emissions to air in Waimate, Ashburton, Kaiapoi and Rangiora, 2004

Home Heating Questionnaire

Good afternoon/evening my name is and I am calling on behalf of Environment Canterbury.
Could I please speak to an adult in your household who knows about your home heating. We wish to
know what you use to heat your main living area, on a typically cold Winter’s day, and night.

1. Area (Tick) Waimate [ ] Ashburton [ ] Kaiapoi[ ] Rangiora [ ]

2.(a) Do you use an open fire (includes a visor fireplace) in your MAIN living area on a TYPICALLY COLD
Winter’s day or night?> YES(1)[ ] NO (0)[ ]IfNO GO TO Question 3.

(b) Do you use it
i In the morning (between 6am and 10 am) YES (1) [ ] NO (0) [ ]
ii. Day time (between 10am and 4pm) YES()[ ] NOWO)[ ]
ii. Evening (between 4pm and 10pm) YES()[ ] NOWO)[ ]
iv. Overnight (between 10pm and 6am) YES()[ ] NOWO)[ ]

(c) Do you use wood on your open fire? YES(A) [ ] NO(@©)[ ]IfNO GO TO Part (e).

(d) How much wood do you use per day? (ask them how many pieces of wood (logs) they use on an average
cold Winter’s day)

(¢) Do you use coal on your open fire? YES (1) [ ] NO (0)[ ] If NO GO TO Question 3.

(f)  How much coal do you use per day? (ask them how many buckets of coal they use on an average cold
Winters day)

3.(a) Do you use any type of electrical heating in your MAIN living area on a TYPICALLY COLD Winter’s
day or night? YES(1)[ ] NO@)[ ] IfNO GO TO Question 4.

(b) Approximately how many hours a day on a typical cold winters day would you use your heater

4.(a) Do you use any type of gas heating in your MAIN living area on a TYPICALLY COLD Winter’s day or
night? YES(A) [ ] NO@)[ ] IfNO GO TO Question 5.

(b) Isit flued or unflued gas heating? FLUED (1)[ ] UNFLUED (2)[ ]BOTH (3)[]

(¢) Do youuse it
i In the morning (between 6am and 10 am)YES (1) [ ] NO (0)[ ]
ii. Day time (between 10am and 4pm) YES()[ ] NOWO)[ ]
ii. Evening (between 4pm and 10pm) YES()[ ] NOWO)[ ]
iv. Overnight (between 10pm and 6am) YES()[ ] NOWO)[ ]

(d) How much gas do you use ?(ask them for the size of the gas bottles(s) and how often they would refill
them -(sizes are 2kg, 2.5kg, 3kg, 4.5kg, 9kg, 18kg, 20kg, 45kg, 90kg)
Size#1 Freq#l
Size#2 Freq#2

5.(a) Do you use a log burner or pellet burner ? (This is not a multi fuel burner ie does not burn coal ) in
your MAIN living area on a TYPICALLY COLD Winter’s day or night.
YES Log burner (1) [ ] YES Pellet fire 2)[ ] NO (0)[ ]IfNO GO TO Question 6.

(b) How old is your log burner/pellet fire ? 12 yrs+ (1) [ ] 4-12 yrs old(2) [ ] Less than 4 yrs 3) [ ]

(¢) Do youuse it
i In the morning (between 6am and 10 am)YES[ ] NO [ ]
ii. Day time (between 10am and 4pm) YES[ ] NO [ ]
ii. Evening (between 4pm and 10pm) YES[ ] NO [ ]
iv. Overnight (between 10pm and 6am) YES[ ] NO [ ]

(d) How much wood or buckets of pellets do you use per day? (ask them how many pieces of wood (logs)
they use on an average cold Winters day) Buckets of pellets
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6. (a)

(b)

(d)

(e
®

7. (a)

(b)

(©

8 (a)

Do you use a burner which burns coal as well as wood - ie a multi fuel burner (This includes incinerators,
pot belly stoves, McKay space heaters etc.) in your MAIN living area on a TYPICALLY COLD Winter’s

day or night? YES(1)[ ] NO(0)[ ] IfNO GO TO Question 7
How old is your multi fuel burner? 12 yrs+ (1)[ ] 4-12 yrsold(2) [ ] Less than 4 yrs (3)
Do you use it
i In the morning (between 6am and 10 am) YES (1) [ ] NO (0)[ ]
ii. Day time (between 10am and 4pm YES()[ ] NOWO][ ]

ii. Evening (between 4pm and 10pm) YES(I)[ ] NO@WO)] ]
iv. Overnight (between 10pm and 6am) YES()[ ] NO@O)[ ]

How much wood do you use per day? (ask them how many pieces of wood (logs) they use on an average
cold Winters day)

Do you use coal on your multi fuel burner? YES (1)[ ] NO (0)[ ]If NO GO TO Question 7.

How much coal do you use per day? (ask them how many buckets of coal they use on an average cold
Winters day)

Do you use an oil fired heating system in your MAIN living area on a TYPICALLY COLD Winter’s day

or night? YES (1)[ ] NO(0)[ ]IfNO GO TO Q8.
Do you use it
i In the morning (between 6am and 10 am)YES (1) [ ] NO (0)[ ]
ii. Day time (between 10am and 4pm) YES()[ ] NO@O)[ ]

iii. Evening (between 4pm and 10pm) YES()[ ] NOWO)][ ]
iv. Overnight (between 10pm and 6am) YES()[ ] NO@O)[ ]

How much oil do you use?

Since July last year, ie 2003, do you or have you burnt household rubbish or garden waste, outdoors?
YES()[ ] NO@O)[ ]1IfNO GO TO Question END

IF YES
Do you burn this material between May and September? YES (1)[ ] NO (0) [ ]
If NO GO TO Question END

IF YES

(a) How many times would you have burnt garden waste (total number of times)
for approximately how long each time (hours)

(b) How many times would you have burnt food waste (total number of times) _
for approximately how long each time (hours)

(c) How many times would you have burnt packaging (total number of times)
for approximately how long each time (hours)

(d) How many times would you have burnt anything else (STIPULATE WHAT IT WAS)
how many times
for approximately how long each time (hours)

END THANK YOU VERY MUCH FOR YOUR HELP WITH THIS SURVEY.
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Appendix E: Rail activity data
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Tuesday to

Monday Friday Saturday Sunday
Trains 0600-1000 1 2 3 0
through 1000-1600 2 2 1 0
Ashburton 1600-2200 1 1 1 1
2200-0600 4 6 4 2
Trains 0600-1000 2 3 3 2
through 1000-1600 1 4 3 2
Kaiapoi and | 1600-2200 1 2 2 2
Rangiora 2200-0600 2 5 5 4
Locomotive | 0600-1000 5.9 11.8 17.7 0
kilometres 1000-1600 11.8 11.8 5.9 0
travelled 1600-2200 5.9 5.9 5.9 5.9
Ashburton 2200-0600 23.6 35.4 23.6 11.8
Locomotive 0600-1000 7.4 11.1 111 7.4
kilometres 1000-1600 3.7 14.8 111 7.4
travelled 1600-2200 3.7 7.4 7.4 7.4
Kaiapoi 2200-0600 7.4 18.5 18.5 14.8
Locomotive | 0600-1000 14.4 21.6 21.6 14.4
kilometres 1000-1600 7.2 28.8 21.6 14.4
travelled 1600-2200 7.2 14 .4 14 .4 14.4
Rangiora 2200-0600 14.4 36 36 28.8
—— 0600-1000 99.2 198.4 595.1 0.0
(ltres) 1000-1600 198.4 198.4 198.4 0.0
Ashburton 1600-2200 99.2 99.2 198.4 198.4
2200-0600 396.8 595.1 793.5 396.8
E— 0600-1000 99.5 161.7 286.1 161.7
(ltres) 1000-1600 62.2 248.8 373.2 248.8
[ 1600-2200 37.3 99.5 161.7 161.7
2200-0600 124.4 311.0 622.0 497.6
—_— 0600-1000 193.7 314.7 556.8 314.7
(ltres) 1000-1600 121.0 484.2 726.2 484.2
gl 1600-2200 72.6 193.7 314.7 314.7
2200-0600 2421 605.2 1210.4 968.3

Key assumptions:
¢ Rail link lengths are 5.9 km (Ashburton); 3.7 km (Kaiapoi) and 7.2 km (Rangiora);

e Locomotive types are DCP or DC (passenger); DX or DFT (freight);

e All movements are freight except one northbound and one southbound passenger

train through Kaiapoi and Rangiora;

¢ All weekday freight trains use one locomotive, and all weekend freight trains use
two. All passenger trains use 1 locomotive.
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