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- Landfill vs Incinefator Costs (local case)

Burn’s Bog Landfill

= $3 per ton on disposal at site
plus $9-12 per ton on collection

Total = $12-15 per ton

Bellingham, Washington Incinerator

Total = $13.50 per ton

Total costs are similar. However, land costs and
revenue potential from landfills and incinerators are
not factored in. :

Total costs ~ $55-60/ton @ Burn’s Bog.

Total costs ~ $75-80/ton @ Burn’s Bog.

Total costs ~ $90-95/ton @ Burn’s Bog.

Burnaby Incinerator — 1992 —  Charge out = $75/ton

Costs = $55/ton

Difference = Profit!
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4 STEPS IN COLLECTION AND DISPOSAL OF REFUSE

Storage

in house -

in garburators

]
]

outside -

separation

Collection

can lead to disease transmission and odours, etc.
in plastic/aluminum garbage cans or paper bags

will affect frequency of pickup, movement of disease vectors,
and sewage plants and sewers

up to 30% of total refuse

causes grease problems in treatment plants (clarifiers)

in large plastic cans or “wheelie bins”

adequate containers are necessary, especially in warm climates
also have plastic bags (good or bad?)

flies, etc. (health concerns)

organics, paper, glass, metals

- frequency dependent on community policy and seasons of the year

- usually 1/week in winter and 2/week in summer (except GVRD)

- city usually collects residential refuse and private companies collect commercial
- pickup location —» lane, backyard, front, alley?

- truck type —» compactor vs. Joose loader (trailer)

(fewer trips, more maintenance, less mess)

total privatization?

Transportation

- systems analysis required to determine best method - CPM Method

loose
loader

disposal

compactoxr
Q|7

packer

;’ t.ranslfer

station
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- if to go direct to disposal site, design truck to take full day’s load of refuse
- canrelease day crew and few drivers put on afternoon shift to ferry loaded trucks to
the site

- usually collect packer loads in large bins

- further compaction and transfer to trailer units or larger haulers for transport to
disposal site

- can get 700-1500 1b/yd3 of compaction here (420-900 kg/m®)

NOTE: - Vancouver regionally uses version of @, with tag along empty trucks from
holding yard via radio dispatch
- Seattle uses concept , with trailer units going from transfer station to the
landfill :

- rail also used as carrier — Toronto, L.A., etc.
- pipe-lining of refuse also possible in future - now in experimental stage in several
large U.S. cities, e.g., Orlando — Walt Disney World; Stockholm, Sweden.

Disposal

Open dumping

Landfills

Incineration

Composting

Salvaging — recovery of usable material

Hog feed — garbage only — cooked for 2 hour

Dumping at sea

Grinding and adding to sewage

Compacting and mixing with cement — building blocks, sea wall, etc. (Japan)
Ontario  in 19638 57% open dumping
- 37% landfills

- 2% incineration

- 1% composting

- 4% rest
in 1975 - 37% landfills
- 57% dumping
by 1980 - 65% landfills
by 2000 - about same

*NOTE: only (a), (b), (¢), and (d) are outlined in the following notes.
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Open Pit Dumping

cheapest method - used by small communities with little tax revenue

gives rise to nuisance conditions and pollution —» blowing papers, flies, rats, fires, air
pollution from fires, water pollution from leaching

should be removed from built-up areas

lack of compaction results in fast use of space

Sanitary Landfills

can be french method (Fig. 6-3), ramp method (Fig. 6-4), or area method (see
Chanlett, p. 320)
usually, a combination of trench and ramp method, as such:

18-24" earth

A
6-8"*
need 3/4 -1 1/2
acres/yr/10,000 per.
v

refuse

instead of earth for cover, can use sawdust or hog fuel
settlemnent as high as 1.5 ft in 1st 2-3 years

anaerobic decomposition — Hy, CO», CHy, NH3, H3S, acids

cheap, eagy, efficient ? (land can be reclaimed after settlement for parks, airports, etc.
but must wait about 10-20 years before construction)

requires constant supervision to keep it running right

- force users to dump in right spot

- ensure proper compaction

- ensure daily covering

problems of flies, birds, rodents, fires, wind, groundwater pollution, etc. - ¢.g., Burns
Bog inDelta

sites selected carefully to prevent pollution of groundwater and nearby streams - can
occur from direct leaching or from end products of anaerobic decomposition

—»> siting is tricky business - NIMBY syndrome!
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298 S0UD-WASTE KANAGEMENT

The wasit collection truck #s s Joad into the tremch where the bulidorer will spread and compact
K. Al the end of the duy, the dragiine will excavase soil from the future trench, and s soil will be used
2 the daily cover makerinl. Tresches can also be excavatad with 8 feost-ced loader, bulidozer, or scraper.

FIGURE ¢
Trench mwethod of sanitary landfll. {Sowrce: Sawitery Londfil Facts, U.S.
Follic Health Serc. Publ. 1792, 1968, 5. §.]

The solid wastes sre being sproad asd compacied ou & slope. The daily cell may be covered with earth
scraped from the base of the ramp. This variation is sead sith sither the sro of trench method.

. FIGURE 64
method of saniacy wadfill. (Sowrce: Saniiery Land$il Facts, U.S. Public
Healtk Serv. Publ, 1192, 1964, p. 6.}
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Composting

- should be aerobic decomposition process
- usually add nutrients, N & P, at commercial scale
- sometimes mix garbage and sewage sludge in large-scale operations

get
In 3-4 days ——>140-160° (55-65°C)
10t0 15

> 3-4 days ———> humus matter
days

- resulting dark humus matter has some fertilizer value and is stable

- must be properly mixed and screened to get rid of glass, metals, plastics, etc. - but
how?

Controlling Factors

1. aerobic - mechanical aeration

2. mixing - turn over every 2-3 days over 20 day composting period - aeration
3. grinding - reduction in size to speed things up

4, temperature - >140°F (55°) - most pathogens die

5. moisture content - 30 to 60% best - can use sprinkler

6. CN = 301

7. pH - 7to 9

- fast, no odours, fertilizer value
- can be expensive, especially if manual labour used for pre-sorting

Incineration (Ref. flow diagram, Fig. 8-6)
- solid _residue (<20% of incoming material) is stable and hence can be used as landfill

with no danger of major seftlement or leaching problems
- operating temperature of 1300-1800°F are used

- sufficient Oy also supplied (especially start-up)

- continuous feeding should exist, otherwise start-up daily is expensive (need residual
fuels)

- daytime residential incineration and nighttime business incineration

- if refuse not too wet or too high in non-combustibles, may have waste heat available
for steam and/or power production
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Scale 1

Unloading
floar

12
1. Collection truck 7. Combustion chamber
2. Sworsge bin 8. Gas clesning squipment
3, Owerhaad crane 8. induced graft fan
4, Charging hopper 10. Stack
8, Travaling prate stokers 11. Residus hopper
6. Forced draft fan 12, Flyssh sluicewsy

FIG, 88 Bection through a typicat continuous-iwed mass-fired municipal incinerstor.



complete reduction of combustibles
- hygienic conditions

- independent of weather conditions
- heat or power ag by-product

advantages

disadvantages -  air pollution/water pollution on site
- high capital and operating cost
- need skilled labour
- disruption in service to stake holders
- can have cans and bottles residuals, etc. left over in ash product

site selection - minimum air pollution effect
- approach roads - intensity of traffic
-~ availability of utilities
- sufficient area for future expansion

—> siting is tricky business - NIMBY syndrome!
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