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Problem and Significance

Newer PM2.5 emission factors are necessary to support the new PM2.5 State
Implementation Plan (SIP) for California. Incentive programs will encourage

almond farmers to switch to low emissions harvester thereby lowering the dust Mass Fraction (%)

. : : C
emissions from harvesting operations. | SSRGS aregory Harvester A Control
Nuts 53.6 (7.2) 50.1 (9.5)
Our goal is to answer the following: . Leaves, Grasses, Small Nuts 32.3 (2.4) 30.5 (3.8)
. : : - s Tsa L0 Small Twigs 0.5 (0.07) 0.3 (0.05)
1. Can we measure significant differences in PM emissions between an old .
. Control = Flory 480 Soil 13.7 (4.7) 19.1 (5.7)
harvester and a new low dust emissions harvester?
2. How much reduction in emissions can be achieved by the harvesting Sty Mass Fraction (o)
machinerv? Harvester B Control
A hy. Hection effcioncies of " P - - Order of Runs Nuts 46.2 (4.5) 45.6 (7.9)
. re the collection erriciencies or newer macnines as errective or petter that Leaves, Grasses, Small Nuts 31.8 (26) 197 (77>
older models? REP 1 ‘ REP 2 ‘ REP 3 Small Twigs 1.1 (0.15) 0.1 (0.01)
4. What is the ratio between FRM PM10 and FRM PM2.5? A D B Soil 209 (2.1) 34.6 (0.3)
A D B Cateoor Mass Fraction (%)
Significance. Establishment of newer and up-to-date PM2.5 data using 2 Harvester C Control
CARB Approved Federal Refterence Method (FRM) samplers will provide cC A ¢ Nuts 470 0.7) 45.6 (7.9)
" 6d 0 the impl tats £ the PM2.5 SIP in th I C cA cA NG TN Y\ Leaves, Grasses, Small Nuts 21.1 (6.7) 19.7 (7.7)
greater conndence 1n the implementation o ¢ ' 1n the valley. NS o | Small Twigs 0.5 (0.04) 0.1 (0.01)
B C A | o s Soil 31.4 (2.9) 34.6 (0.3)
M 5 Z/) OdO/Og)/ cB/cD cC/cB  cA/cD - Mass Fraction (%)
g - Category
D B D = - ' Harvester D Control
Weiss McNair 9800 Nuts 51.0 (3.2) 50.1 (9.5)
. . Leaves, Grasses, Small Nuts 32.1 (6.9) 30.5 (3.8)
Selection of Orchard in Small Twigs 1.0 (0.1) 0.3 (0.05)
Riverdale, CA c¢/o Matthew pr Soll 159 5:9) D.1G.7)
Efird/Roger Isom .
Percent Reduction from All Runs
Machine % Reduction iI.l PM, . % Reduction ir.1 PM,,
Concentration Concentration
. Samphng MethOdOlOgy A 43.5% = 11.9% [31.6 - 55.4] 53.5% * 9.6% [43.9 - 63.1]
Discussed and Approved by All
. : B 61.5% £ 14.0% [47.5-75.5 37.3% * 18.4% [18.9 - 55.7
Concerned Parties Jack Rabbit | | | |
C 57.7% * 13.8% [43.9 — 71.5] 43.6% £ 12.1% [31.5 - 55.7]
R@ 2/ /ff D 42.1% + 32.5% [9.6 - 74.6] 33.0% % 31.1% [1.9 - 64.1]
Experimental Design and Statistics = Goodness of Fit (Normality) Test (Shapiro-Wilk) with 95%
Confidence Interval or o = 0.05
Sampler Assembly and Harvester Route ®eplicate 1)
p y
Deployment: FRM PM2.5, FRM GPS generated route map via Google Farth Ratio of PM10 to PM2.5 based from FRM Sampler Results
PM10 and ISP N e e e R
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CEEEAr T ) : Machine Average from All Replicates
s
A 14.4%
cA 15.7%
Simultaneous Air and B 17.9%,
Soil/Windrow Sampling B 3 30/,
C 3.4%0
cC 10.7%
D 15.9%
Observation by Air District Sneed Profil cD 11.5%0
: cC TrOI11I€
Representatives, Manufacturers, P Overall Average 12.5%
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Conclusion

«  Reduction in PM2.5 and PM10 emissions can be measured between comparative

machines

e «  Range of reductions varies from about 10% to 75% in PM2.5 emissions

- Range of reductions varies from about 2% to 65% in PM10 emissions
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«  Harvesting efficiency is not affected. Old machine gathers more soil.

Analysis Overview: «  The average ratio between PM10 and PM2.5 emissions is about 12.5%

Emission Reduction/PM Ratio

Particle Size Distribution
Soil Characterization
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Recommendations

«  Continued measurements must be made using other machinery models and other

factors such as time of harvest, soil types, weather influence, etc.
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410

«  There are various machine adjustments that could be made to further reduce PM
) WW NM emissions such as speed of harvesting, early harvest, effect of orchard
orientation, soil type, ground preparation, windrow cleanliness, windrow leveling,

effect of wind speed, among others
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