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Appendix G: COST EFFECTIVENESS ANALYSIS

G.1 APPROACH FOR COST EFFECTIVENESS ANALYSIS

In general, the reduction of agricultural waste from the pruning or the removal of
orchards and vineyards by grinding or chipping followed by conversion to either
biomass fuel or land incorporation results in fewer emissions when compared to
open burning; however, these operations may incur extra costs over those
associated with open burning. To examine the cost feasibility of these
alternatives, cost effectiveness (CE) in dollars per ton of emission reduction is
defined as the cost differential between chipping or grinding and open burning in
dollars per acre divided by the difference between burning and chipping in per
acre total emissions (PM.s + NOy + VOC), or:

(($/acre)ehip - ($/acre)oun)
CE = ( (tons- (tons- )
emissions/acre)oun -~ €missions/acre)cnip

The cost effectiveness calculated by the above expression will primarily be a
function of the type of tree or plant (which determines the difficulty of removal
and the amount and fuel quality of the waste, affecting both the denominator and
numerator of the above expression) and of the total acreage which affects the
numerator of the above expression since operations on smaller acreages cost
more per acre due to the project minimums imposed by most orchard
contractors.

G.2 PER ACRE COSTS AND EMISSIONS

G.2.1 Orchard Removals

Costs and emissions associated with orchard removals, both by open burning
and by grinding for biomass, have been developed in Chapter 5 and are
presented in Tables 5-4, 5-5 and 5-6 of this report. As stated there, per acre cost
for orchard removal increases for smaller acreage due to minimum project
charges for both burning and for grinding to biomass. When larger acreages are
removed, the per acre cost reaches a flat minimum rate. Likewise, per acre
emissions are somewhat greater for small acreages due to the emissions
associated with delivery and mobilization of equipment at the project site which is
independent of acreage removed.
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G.2.2 Disposal of Orchard Prunings for Surface Harvested Nut Orchards

Costs and emissions associated with the disposal of pruning by open burning,
grinding for biomass and by chipping for land incorporation have also been
developed in Chapter 5. The emissions are presented in Tables 5-7 and 5-8 of
this report. As shown there, per acre emission reductions are greater when
considering land incorporation chipping in lieu of open burning (versus grinding to
biomass fuel in lieu of open burning). Also, analysis of the per acre costs
presented in Chapter 5 indicates that the costs for land incorporation chipping
are better defined and are less variable since issues associated with price,
quality and demand for biomass fuel are not present.

G.3 COST EFFECTIVENESS ANALYSIS

G.3.1 Orchard Removals

Table G-1 presents the results of the District’s evaluation of cost effectiveness of
converting orchard removal waste to biomass fuel by grinding versus open
burning for orchards other than citrus. Likewise, Table G-2 presents the results
of the District’s evaluation of cost effectiveness of converting orchard removal
waste to biomass fuel by grinding versus open burning for citrus orchards. The
tables present results for plot sizes between 1 and 20 acres, and include the cost
and emission information presented in Tables 5-4 and 5-5 (expected emissions
and cost for burning per acre, expected emissions and cost for grinding per acre,
differential emissions and cost per acre) and the cost effectiveness calculations.
The cost structure shown in the tables reflects a $5,000 minimum charge
required for orchard removals by grinding to biomass and a minimum charge of
$1,150 for orchard removal by open burning. The flat per acre charge only
becomes effective after the minimum project cost is exceeded. As a result, per-
acre costs and cost effectiveness value is generally higher for smaller acreages,
trending to a lower fixed value for larger acreages as would be expected.

Table G-3 presents a similar analysis for vineyard removals using the emissions
and cost data of Table 5-6 (Chapter 5). As with orchards, per-acre costs and
cost effectiveness value is generally higher for smaller acreages, trending to a
lower fixed value for larger acreages.
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G.3.2

Prunings

Based on the above emissions, the District has examined cost effectiveness only for
land incorporation chipping operations (which provides the greatest emission
reduction). The results are presented in Table G-4. The analysis is based on an

orchard of twenty acres with chipping costs varying between $30 and $60 per acre.
This price range is inclusive of both the District’s information and the estimate
provided by the ag industry.

Based on the information developed by the District, the most likely scenario is a
chipping price between $30 to $45 per acre which yields a cost effectiveness varying
between approximately $1,052 and $3,026 per ton of emission reduction.

Table G-4
Cost Effectiveness of Land Incorporation Chipping in Lieu of Open Burning for Disposal
of Orchard Pruning

(20 Acre Orchard)
NOx PM2.5 VOC
Chip | Burning Delta
Cost Cost Cost Emission Cost Emission Cost Emission Cost
($/acre) | ($/acre) | ($/acre) |Reduction |Effectiveness |Reduction |Effectiveness |Reduction |Effectiveness
(Io/acre) ($/ton) (Io/acre) ($/ton) (Io/acre) ($/ton)

30 22 8 1.5 10,667 7.7 2,078 6 2,667

45 22 23 1.5 30,667 7.7 5,974 6 7,667

60 22 38 1.5 50,667 7.7 9,870 6 12,667
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