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State of California
AIR RESOURCES BOARD
Division of Implementation and Enforcement
Report on Tests of Emissions from Almond Hullers

in the San Joaquin Valley

Introduction

In response to a request by letter of May 31, 1974 from the Stanislaus
County Air Pollution Control District, the California Air Resources
Board (ARB) conducted tests on emissions of particulate matter from
nine almond hullers in the San Joaquin Valley during September and
October, 1974, The Air Pojlution Control Districts of San Joaguin,
Stanislaus and Hefced Counties each selected three representative

hullers for the tests,

Particle size distribution, mass rate, and concentration of particulate
matter in the emissions were determined, From these results the emission

controls were evaluated.

Process and Almond Huller Description

A. Almond Harvest:
Almonds are removed from trees by ehither mechanically shaking the tree
or by hitting each 1imb with a long pole called a "knocker". Although
plastic or tarpaulin sheets are sometipesspread under the trees to
catch the almonds, the common practice is to let the almonds fall
directly onto the ground and sweep them into rows. About 25% of the
material in the rows 1s orchard debris, such as leaves, grass, twigs,

pebbles and some sofl. Mechanical pickers collect the contents of the
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rows and transfer them to special trailers for transport to the
almond huller.
Almond Huller;
An almond huller has precleaning, in-process storage, hulling,
separating and hulled-almond storage sections.
1. Precleaning Section:
The trailer from the orchard§ dumps the almonds into
a receiving hopper or trench. A screw conveyor in the
bottom of the hopper or trench conveys the almonds to a
bucket elevator which 11fts them to a set of vibrating
screens, These vibrating screens remove most of the orchard
debris which 1s conveyed by screw and belt conveyors to
another area for future disposal., The unhulled almonds are
then conveyed—;o a destoner unit which removes stones and
similar material; the particulate trash from the destoner
is air conveyed to either a cyclone or a baghouse for
collection and disposal. The precleaned unhulled almonds
discharged from the destoner are then conveyed by bucket
elevators to an in-process storage bin, |
2. Hulling Section:
The inlet of the huller receives the unhulled almonds via
belt conveyors and bucket e]e}ators from the in-process
storage bin. The hulls of the unhulled almonds are cracked

open by a sheer roll or by tines on a drum. The cracked
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hulls and partially separated almonds are then discharged
from the hutler to a conveying system which delivers them
to the separating section.

Separating Section:

The separating section may have one or more separating
screens. The screen shakes the unshelled aimonds loose
from their hulls, The shelled almonds and smal) pieces of

hulls drop through the screens, The large hulls are

transferred to storage piles by a system of conveyors,

The hulled almonds and small pieces of hulls that pass
through the screen are discharged to an afir classifier that
separates the hulled almonds frpm the remaining hulls. 3
These hulls are conveyed to the hull storage pile and the
hulled almonds are conveyed by bucket elevators and belt
conveyors to a storage bin. Dust is usually aspirated from
the sheer roll hullers, the air classifier and the separating

screens and routed to a cyclone or baghouse for collection.

I11. Description of Tests

Tests for particulate matter concentrations were conducted on 14

cyclones, one air leg and two baghouses, Samples were collected at

the inlets and outiets of the 14 cyc1one§ and at outlets of the baghouses

for the determination of particle size distributions.

A. Particulate Matter:

Particulate matter concentrations were determined by Environmental

Protection Agency (EPA) Method Number 5.
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A "candy-cane", as shown in Figure 1, was attached to the
vent of the cyclone being tested to straighten the flow. The
candy-cane was fabricated from 22 gauge galvanized sheet steel,
It had ten 3 feet diameter by 3 feet long sections, two 90° elbows
and a 3 feet diameter to 4 feet diameter adapter, Eaéh section and
the elbows were tapered for slip-joint fits, Self-tapping sheet metal
screws were used to stiffen each joint. The candy-cane was supported

by three telescoping legs that were welded to the exit section.

The sampling probe was traversed across the candy cane through a port

about five feet upstream from the exit.

Particle Size Mass Distribution:

Samples for particle size mass distributions were collected
simultaneously at the outlet of the candy-cane and at the inlet to .
the cycione with eight stage Andersen Impactors;

The sampling rate was 1 CFM at the inlets and at the outlets.

The sampling duration was 3 minutes at each inlet and 6 minutes at
each outlet. (An Anderson impactor, as shown in Figure 2, separates
the particuiate matter into seven aerodynamic size ranges on seven
stages. The mass of particulate matter collected on each stage is

determined gravimetrically.)

IV. Discussion of Test Results

A.

Particulate Matter Concentration:

Table 1 shows the concentrations and mass rates of particulate matter
in emissions from the 14 cyclones, one air )eg and two baghouses.
Concentrations of particulate matter in emigsions from eleven

of the cyclones, the air leg and the two baghouses complied with local
district rules (the concentration of 0,107 for Scott is within the
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accuracy of the test method), Emissions from all of the cyclones, the
air leg and both baghouses complied with the process weight rate rules

of the districts.

Summaries of the test data are shown alphabetically, by the huller
name, in Appendix I on Tables 1 through 9. The calculator printouts
are also shown alphabetically, by huller name, in Appendix I on

Tables 10 through 26.

Particle Size Mass Distribution:

Table 2 shows the particle size mass cumulattve distribution for
emissions from the vents of cyclones. - It shows that most of the
particles are larger than 4 microns in aerodynamic diameter. Table 3
shows the particle size mass frequency and cumulative frequency

distributions per stage "out" of the cyclones and baghouses,

Figure 3 shows the average particle size mass frequency distribution

polygoh for the outlet of the cyclones,

The test data for the particle size mass distribution to the inlet of

the cyclones was rejected. The concentrations of particulate matter

“were so high that the sampler stages overflowed and therefore the da;a

are {nvalid..

y.~éniscuss1on‘of‘ControT*Eqﬁ{pment

"

A-

Cyclones:

The test results show that cyclones are generally effective in the control

of particulate matter in the emissions from almond hullers, Table 4

shows the dimensions of each cyclone tested, Table 5 shows the flow-
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rates and particulate concentration in the emissions from the vents
of the cyclones. The last column in Table 5 shows the value of the
parameter 92§L+C2 where Q is the flow through the cyclone in acfm, C
is the lengtﬁ of the cylinder of the cyclone in inches, L is the
length of the cone in inches, and R is the radius of the cylinder in
inches. Although there {s not an exact relafionship between this
parameter and the concentration of particulate matter, a trend exists
which indicates that high values of the.parameter result in low
values of concentration. If the value of the parameter {is 8000 or

greater, all of the concentrations are less than 0G,1 grains/SDCF,

B. Baghouses:
The two baghouses that were tested reduced the concentrations of
particulate matter in emissions from almond hullers to less than

0.001 grains per standard dry cubic foot,

Fugitive Dust

Fugitive dust appeared to be the largest source of particulate matter
emissions at each of the aimond hullers that controlled emissions with
cyciones, Opacities up to 100 percent were observed in the fugitive dust
plumes from the bottom discharge of each cyclone, HoweQer. the dust
usually settled a -short distance downwind from the cyclones, Another
source of fugitive dust was the receiving bin where the almonds are
dumped, As each trailer load of almonds wa; dumped a cloud of dust arose,
This dust also seemed to settle a short distance downwind. Fugitive dust
also originates at the various storage piles of hulls, orchard debris,

in-plant operations and from vehicles used in the hulling operations,

vIi, ~Conctusions

1. Fugitive dust 1s the largest source of emissions from almond hullers,
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Properly designed and operated cyclones can reduce emissions of
particulate matter to levels that comply with district rules and
regulations,

The higher the flowrates through a given cyclone, the lower will

be the concentration of particulate matter in the emissions from the
vent of the cyclone, '

Baghouses are highly effective in the control of particulate métter
from almond hullers, -

For control of emissions of particulate matter from almond hullers

by cyc]ones.-the parameter 92§L+C) should be not less than 8,000,

Where Q = flow through cyc1on§. acfm

L = Length of cone, inches
C = Length of cylinder, inches
R = Radius of cylinder, inches

TA: > 65’.,<.J:a°'- e emm wo ek o2 1D -2,

o D -LD

Vg lef L/eéc_,,@ /nu-;j b e ée-éo-uez 2700 £ 300




-8- " File No. C-4-029

FIGURE 1
State of California
AIR RESOURCES BOARD

Division of Implementation And Enforcement
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FIGURE 2
State of California
AIR RESOURCES BOARD

Division of Implementation and Enforcement
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MASS COLLECTED PER ANDERSEN ‘STAGE IN MILLIGRAMS
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FIGURE 3
State of California
AIR RESOURCES BOARD
Division of Implementation & Enforcement
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TABLE 1
State Of California
AIR RESOURCES BOARD

Division Of Implementation And Enforcement

SUMMARY OF EMISSIONS

ESEET?SD oF . PATRICU- {PROCESS WT, RATE
N CONTROL LATE CONC
PROC. {EMITTED | ALLOW-
ALMOND HULLER {oevice ggg;NS/ TONS/HRJLBS/HR. | ABLE
LBS/HR,
BOGETTI » P 0.695 4.0 7.92 8.47
SAN JOAQ. CO.
BOERSMA p | 0.021 10.0 2.3] 14,96
SAN JOAQ. CO. H,LA| 0.150 8.0 |N1.14 13.03
DEGROOT P 0.014 2.0 1.47 5.51
SAN JOAQ. CO, K,LA1 0,057 1.5 2.67 4.61
WINCHESTER P 0.034 4.0 3.50 8.47
STANISLAUS CO. H,LA| 0,050 3.0 2.26 7.09
AL 0.027 1.5 0.77 4,61
SCOTT _ P 0.107 1.25 1 1.80 4.12
STANISLAUS CO.
DUNLAP-BORMAN P,LA] 0.066 4.0 7.13 8.47
STANISLAUS CO. H 0.164 3.0 3.89 7.09
H.M.H.A, P 0.027 12.0 4.2 16.76
MERCED CO. c,SD} 0.022 9.0 3.60 14.01
ATWATER FRUIT p 0.013 10.0 2.07 14,97
Exc. N
MERCED_CO. H 0.090 _1.0 3.09_1{12.00
LS . A3 S BECLD - FBL-Lh.\ A
CORTEZ GROWERS B-P 0.00014 § 12.0 0.017 | 16.75
MERCED CO. B-H 0.00091 8.0 0.7124 113.03
* P = PRECLEANER CYCLONE C = CLASSIFIER CYCLONE
' - e - SRR o
- LEAF ASPIRATQR -F= H
LA = LEAF A5 0 8- H= HULLER BAGHOUSE USE
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TABLE 2

State of California

AIR RESOURCES BOARD

4

L,

FILE NO. C-4-029

Division of Implementation and Enforcement

PARTICLE SIZE CUMULATIVE MASS DISTRIBUTION
FROM VENTS OF CYCLONES OF ALMOND HULLERS
LESS | LESS | LESS | LESS | LESS | LESS | LESS | 11
ART
TN ICRoNs CUE | THAN | THAN | THAN | THAN | THAN | THAN | THAN | AwD
0.65 (1.1 (21 |33 |47 [ 7.0 | 11 [asove

NAME OF . | VEIGHT OF PARTICULATE MATTER COLLECTED SMALLER THAN
ALMOND HULLER SIZE SHOWN(IN MILLIGRAMS)
BOGETTI p ] 0.31] 1.68 | 10.87]3a.71 | 73.27[107.24 [ 133.99 162.15
BOERSMA p | 07| os5| 2.93] 7.83 | 16.27| 20.50| 22.29 23.35

Htal 0.15] 0.39 1 1.41] 3.77 [ 10.00| 15.34| 18.73 22.07
DEGROOT p | o8| 0.3 | o0.72| .37 | 2.29] 2.83 3.9 3.4

Al - | 0.4a] 2.35) 6,39 | 13.92| 18.90] 22.21| 25.02
DUNLAP p-ta] 0.14] 0.37 ] 1.23] 3.89 | 9.86| 14.67| 17,49 18.5

W o] o.26] 0.95] 2.71 | 10.21| 12.69| 16.41] -
SCOTT p | 0.05| 0.23] 0.93] 2.89 | 8.20] 12.34| 14,49 15.35
WINCHESTER p | o.07| 0.36{ 1.40] a.16 | 11.64| 17.29| 20.69 22.65

Al 0.13| o.26 | o0.57] 1.50 | 4.eaf 7.10{ 9.09 10.43
NO. MERCED p | o] 0.33] 1.01f 2.41 | s.21{5.24 | 5099 6.9
HULL, Assoc.  |c,s0 | 0.33| 0.75| 1.06| 1.57 [ 2.59|3.56 | 4.69 5.76
ATHATER P | 0.19] 0.48] 1.07] 2.07 | 3.09] 3.65 | 4.1 4.8
FRUIT EXC.

ho| o.2s| o.65| 2.33| 6.86 | 17.9937.55 | s0.1q 93.85

* See footnote at bottom of Table 1
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TABLE 3, PAGE 1 of 2

State of California

AIR RESOURCES BOARD

¢

Division of Implementation and Enforcement

PARTICLE SIZE MASS DISTRIBUTION SHOWN AS
PERCENT PER STAGE AND CUMULATIVE PERCENT PER STAGE

UFILE NO. C-4-029

STAGE NQ, OF ANOFRSON SAMPIFR
- NAME OF 7 6 5 4 3 2 ] 0
HULLER Lan
: * AERODYNAMIC PARTICLE SIZE IN MICRONS
<0,65 {<1.1 |[<2.1- ] <3.3 | <4.7 | <7.0 {<N >11
BOGETTI P |B] 0.1 0.8 5.6 14,7 23,7 | 20.9| 16,4 | 17.4
P ID] 0.1 1.0 6.8 21,41 451 66.1 | 82.5 {100
BOERSMA P 8| 0.07] 1.6 |10.2 | 21.0] 36.1| 18| 7.7 | 4.5
P |D] 0.7 2.3 [12.5 33.5| 69.6 | 87.7 | 95.4 [100
H|B| 0.7 1.1 4.6 10,71 28,2 | 24,2 | 15,4 | 15,1
H{D| 0.6 1,7 6.3 17,0 45.3 | 69.5 | 84.8 100
DEGROOT P |B|] 5.2 4,6 |11.0 18,7 | 26.5| 15.6 9.2 9.2
P | D] 5.1 9,7 |20.7 39.4 | 65.9| 81,5 90.7 |100
H|B - 1.8 7.6 15,3 30.8] 19,9 | 13.2 | 11.2
H|D - 1.7 9.3 24.7 | 55.6.] 75.5 | 88,7 {100
SCOTT P |B| 0.3 17 { 4.6 12.8| 34.6 | 27,0 ]| 13,7 5.9
P D] 0,32 50 { 6.06 18.831 53.42] 80.4 | 94.1 [100
WINCHESTER P iB| 0.3 1.3 4.6 12.2 | 33.0| 24,9 ¢ 15.0 8.7
P I1D|] 0.3 1.6 6.2 18.4 | H1.4 | 76.3 | 91,3 [100
H {B]|] 1.2 1.2 3.0 8,41 28,2 ] 25.5 | 18.4 | 13,5
H{D| 1.2 2.5 5.5 14.4 | 42,6 | 68.1 { 86.5 |100
DUNLAP P |8]| 0,79 | 1.3 4,9 15,0 | 33.7 | 27.2 } 15.5% 6.3
P JlD{ 0,79 | 2.03 | 6.5 21.2 | 53.7.] 79.1 | 93,8 [100
N.M.H.A, P |8]| 1.6 3.2 9.8 201 | 25.9 ] 14.8 | 10,2 | 14,4
P |D] 1.6 4,7 4.5 34,7 | -60.6. 75,4 | 85.6 100
sD| B} 5.7 7.3 5.4 8.9 17.7 | 16.8 | 16.7 | 21.5
SD] By 5.7 |13.0 |18.4 27.3 | 45.0| 61.8 | 78.5 100
ATWATER P i8] 4.0 5.2 3.1 20.8 21.2§ 11.6 9.6 | 14.6
P D] 4.0 9.1 |22.2 43.01 64.2 ] 75.9 | 85.4 |100
KR {B] 0.27 | 0.43 | .79 4.83 11.86| 20.841 13,37| 46.64
H1D{ 0.27 | 0.69 2.48 7.3 19.17{ 40.0%| 53.38[100
! dive
* P = Precleaner
H = Huller
SD = Screen decks and classifier
** B = % of mass collected per stage at outlet of cyclone,
D =

Cumulative % of mass collected per stage at outlet of cyclone,
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TABLE 3, PAGE 2 OF 2

State of California
_AIR RESOURCES BOARD
Division of Implementation and Enforcement

PARTICLE SIZE MASS DISTRIBUTION SHOWN AS

PERCENT PER STAGE AND CUMULATIVE PERCENT PER STAGE
STAGE NO, OF ANDERSON SAMPLER

NAME OF 7 6 5 4 3 | 2 ) 0

HULLER I Lb
' AERODYNAMIC PARTICLE SIZE IN MICRONS

<0,65 }<1.1 <2,1 ]<3.,3 | <4.7 <7,0 | <11 >

CORTEZ P {8B] 26,4} 8,6 10.9 11,5 10.3] 13.2 7.5 | 11.5

(BAGHOUSES) P |D| 26.4 |35.1 46,0 57.51 67.8| 81.0 } 88.5 {100
H {B] 13,5 11,5 12.2 12.8 7.7 13,5 1 14,1 | 14,7
H{D] 13,5 |25.0 37.2 50,0 | 57.7 | 71.2 | 85.3 |100

*See footnote at the bottom of page 1. Table 3
**See footnote at the bottom of page 1, Table 3
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TABLE 4

State of California

AIR RESOURCES BOARD

(
"FILE NO. C-4-029

Division of Imp]ementatidn And Enforcement

DIMENSIONS OF CYCLONES, IN INCHES

NAME OF
ALMOND HULLER

P

BOGETTI
BOERSMA

DEGROOT

WINCHESTER

SCOTT
DUNLAP

N.M.H.A.

ATWATER

DIAMETERS LENGTHS
CYLIR- . T TN CONE § VENT
T e [ 70| B

64 10 30 N 86 36
90 12 42 59 120 48
72 10 36 40 96 36
48 14 24 96 96 36
44 14 22 90 96 26
84 - 42 48 120 -

50 26 36 108

40 - 15 27 73 -

84 - 42 48 108 -

60 - 24 36 72 -

88 12 32 48 B2 36
88 12 32 48 82 36
96 10 42 48 132 72
52 8 17 36 48 6

*See Table 1
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TABLE 5
State of California
AIR RESOURCES BOARD
Division of Implementation and Enforcement

CYCLONE SELECTION CRITERION

NAME OF FLOWRATE CONC. Q2(+e)™
ALMOND HULLER FUNCTION ACFM* GR./SOCF T’
BOGETT! PRECLEANER 1,508 0.695 254
BOERSMA PRECLEANER 14,185 0.021 8,784

HULLER &

LEAF ASPIRATOR 9,120 0.150 6,734
DEGROOT PRECLEANER 13,425 0.014 104,300

HULLER &

LEAF ASPIRATO 6,025 0.057 28,823
WINCHESTER PRECLEANER 12,430 - 0.034 8,342

HULLER &

LEAF ASPIRATOR 5,941 0.050 6,275
SCOTT PRECLEANER 2,056 0.107 2,641 .
DUNLAP - PRECLEANER 13,122 0.066 8,632 -
BORMAN HULLER 2,951 0.161 1,161
NO. MERCED PRECLEANER 20,700 0.027 14,863
HULL, ASSOC. SCREEN DECKS 20,065 0.022 13,964

% CLASSIFIER _
ATWATER PRECLEANER 20,353 0.013 14,046
FRUIT EXC. HULLER 4,533 0.088 3,777

* = ACTUAL CUBIC FEET PER MINUTE
** Q=FLOWRATE IN ACFM
L=LENGTH OF CONE, "IN INCHES
C=LENGTH OF CYLINDER, IN INCHES
R=RADIUS OF CYLIMDER, IN INCHES
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STATE OF CALIFORNIA
ATR RESOURCES BOARD

DIVISION OF IMPLEMENTATION AND ENFORCEMENT
ENGINEERING EVALUATION UNIT -

FILE NO. C-4-029

REPORT ON TESTS OF EMISSIONS
FROM ALMOND HULLERS
IN THE SAN JOAQUIN VALLEY

APPENDIX 1

SUMMARY OF TEST DATA
SOURCE TEST PROGRAM PRINT OUT
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Slole ol Culilornia

Al RELOURCEL f1OALRD

Division of Twplementation ol Barforcement

Enginecring Evaluation Unot

SUMMARY OF TECT DATA

Sonpling Station:

Atwater Fruit Exchange Almond Huller, Merced County

TABLE !

File Ho. (‘:Jl:q_eg

Haterial Collected: Particulate Matter

1. Pbar,hnromotric Presgure, in. Hg
2. Ahuvg, Avoruge Orifice Preusure, in. H?O
%. V.. Sumple Gas Volumoe (Mctor Cond.), cu. ft,

h. T, Averuge Motor Temperature, Op
9. VHC, Condensed Wuter Vapor, ml.

G. L Averope lmpinger Temperature, Op
7. T, Average Stack Teuperaturc, o

#. Stuck Gns Analysis (bry Basis)
Y % co,

% 0,
% CO
9. (V/BP) Averape (in. 520)”

10. D, Stack Dismeter, in,

1l. Om, Campling Time, min,

12, D+ Suwpling Nozzle Dismcter, in.

15. M Sanple Weight Collected, mg;obe Rinse A.

Filter Catch B.
c.
.
Total Woight, mg
14, cp. Pitot Tube Coofficient _
19. P_, Stack Progsure (sboolute) in, Mg

1¢. T, Ambient Temperature, °p

0.
1. Additional Data

Trecloe | Etlone
_30.16 30.16
1.22 1.06
39.79 31.33
__90 9B
0.0 0.0
30 98
90 98
0.3 0.3
21.0 21.0
0.0 0.0
0.82 0.81
36 17
70 60
0.187 0,187
8.9 72.1
23.h 100.9
32.3 173.0
0.855 0,855
30.16 30,16
_98 98

DIEEE-1002 7/73
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State ol Califurnia

Al RESQUECYED WAL

TABLE 2
Filve Hu .C_'_I‘I-_(.\:":_}

Divicion orF Tmplumcniation atwl Enforcement

Engincering Evaluntiou Unit

SUMMAILY OFF TELY DATA-

Sampling Station: Boersma Almond Huller, San Joagquin County

Materisl Collected: Particulate Matter

10.
1l.

1;‘.0

Pbar,Baromecric Prescure, in. lg

& Avoersge Orifice Prossure, in. H?O

huvg,
V., Suwple Gus Voluwe {Metor Cond.), cu. ft.
Tm. Averuge Motor Temperature, °p

v Condensed Water Yepor, ml.

we!
T;. Average Impinger Temperature, Oy
Tg» Average Stack Tewperature, °p

Stuck Gne Analysis (hry Basis)

(V/orP) Averace (in. H?O)%
UL. Stock Dinme;or, in.

© , Campling Time, min.

mt
Sawpling Nozzle Diesmcter, in.

ﬁnnplo Woight Collected, n5£°be Rinse A

Fiiter Catch B.
c.
D.
Total Weight, mg
Cp. Pitot Tube Coorricipnt
P,, Stack Pressure (sbsolute) in. Hp

Ty ismbient Temperature, op

hdditional Data

Huller-LA [ Frecleaner
Cyclone Cvclone
30.25 30.14
0.73 1.76
30.61 43.63
77 88
0.0 0.0
7 88
17 88
0.3 0.3
21.0 21.0
0.0 0.0
0.37 0.37
36 36
ol (o1
0.25 0.25
129.2 26.2
T‘IEB .6 30.L
292.8 56.6
0.855 0.855
30.25 30.25
17 88

DIEEE-1002 7/73
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Stule ol Calitornin

7

TABLE 7
A1R KEUOURCLS DOAKD File to.C-l-029

Division of Twplementation and Enforceucnt

Engincering Evaluntion Uit

SUMMARY QFF TELT DATA

Sampling Station: _Bogetti Almond Huller, Sen Joaguin County

Material Collected: Particulate Matter

Precleaner
1. P, . Dorometric Pressure, in. Hg 29.86
2. ohy. Aversge Orificc Presgure, in. 1.0 1.20
.V, Susple Gos Volume (Metor Cond.), cu. ft. h1.ob
4, ih, Averupie Motor Temperauture, °rp Q95 e
9 V. Condensed Water Vupor, wl. 0.0
C: Ty, Average Impinger Yemperuture, op 95
Y. T, Averagn Stack Teuwperature, Op 95
#.  Utack Gus Analysis (hry Basiu) “ co. 0.3
% O, 21.0
% €O 0.0 _
y. (Vo P) Average (in. ll?O)% . 0.06
J0. Dr.' Stuck Diumeter, in. 36
1. " Samplinhg Time, min. 8o
1 Dy, Swepling Nozzle Diupmcter, in. 0.75
14, Hn‘ Sanple Weight Collected, m%;obe Rinse A. . 497.0
Filter Catch B. 1237.8
c.
. .
Total Weight, mg 173L4.8
. Cp_ Pitot Tube Coefficient ’ 0.855
%. P_, Stuck Progsure (absolute) in. Rp 29.86
i6. T, Ambient Temperature, °p 95

17,  Adiditional Data

DPIEEE-1002 7/73
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Stute of Californian ‘ TABLE 4
Al LLEUOURCLL BOARD File NO.C-h-QaQ
Divicion of Implementation aml Knlotcem:nt

Enginecering Evaluation Unit

SUMMARY OF TEZT DATA

Sampling Station: Cortez Growers Assoc. Almond. Huller, Merced County

Malerinl Collected: Particulate Matter

M.
0.
1G.
17.

§5AS88E” | Bagniouse
Py, Baromotric Presgure, in. Hg 30,14 30. 1k -
Ahuvn, Average Orifice Presgure, in. 1.0 2.48 2.hl
V,s Sample Gas Volume (Meter Cond.), cu. ft. 67.80 sk hil
Tm, Average Motor Temperature, °p 90 8l - L
Vwc' Condensed Water Vapor, ml. 0.0 0.0
T, Aycréne Impinger Temperature, °F 90 8Y
1, Average Stack Teuperaturc, °p 90 84
Stunck Gns Analysio (lry Basis) " co, 0.3 0.3
% 0? 21.0 2l.0
% €O 0.0 0.0
(VBT) Average (in. H0)% 0.74 1.35
D, Stack Diameter, in. 33 26
O+ Sampling Time, min. 80 6l
D, . Lwmpling Nozzlo Diemcter, in. 0.25 0.187
M., Somple Weight Collected, nlg'r.obe Rinse A. 0.8 ' 1.0
Filter Catch B, -0.2 2.1
C.
D. -
Total Weight, m;: 0,6 3,1
G+ Pitot Tube Coefficient 0.855 0,85
P_, Stack Prossure (sboolute) in. Ry 30,14 30.1k
T, hobicnt Temperature, Op 84 8L

Addi.ional Data

DIEEE-1002 9/73
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State ol Coalifornean

AlH WEGOURCLEL DOAKD

Divicion of Implementiation and Eaforcement

Engincering Evoaluntion Unit

SUMMARY OF TEY' DATA

TABLE 5
File Ho .C_—_!l__—__()‘z!;)_

Gampling Station: Degroot Almond Huller, San Joagquin County
Material Collucted: _Particulete Matter

Pbar,Barometrlc Pressure, in. HG

Myve, Average Orifice Prossuro, in. 1,0

V,» Suaple Gas Volume (Mctor Cond.), cu. ft.

T . Avera(e Moter Temperature, Op

mt

vwc'

T Average Impinger Temperature, op

Condensed Water Vapor, ml.

9., Average Stack Tceuwperatlure, °p

Stuck Grs Analycis (bry Bunis)

(VaP) Averare (in. HQO)ﬁ
L., Stack Dismeter, in.

Enmpling Time, min.

lﬂ‘
b Suupling Nozzle Diemcter, in.
M_, Sonple Weight Collected, wmg.
n ' ®Blobe Rinse A.

Filter Catch B.
C.
D,
Total Weight, mg
Cp. Pitot Tube Coefficient
P, Stock Procsure (sbsolute) in. Rp
To Anbicnt Teuperature, Op
Acditional Data

eckone | iatons
30,10 30.Q9
4.07 3.63
38.60 41.50
91 90 e
0.0 0.0
91 90
9l 90
0.3 0.3
21.0 21.0
0.0 0.0
0.54 0.2k
36 36
Lo Lo
0.375 0.50
15.3 sh.2
_18.6 93.5
33.9 17,7
0.855 0.855
30.10 30.09
91 90

DIEEE-1002 7/73
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Ghote of Calilfurnin TABLE 6

ATl BLONRCLE BOAKD File No. C~4-029
Bivisiva of Implewentativn and Lnforcement

Engincering Evoluation Unit

SUMMARY OF TECY DATA

Sampling Station: Dunlep-Borman Almond Buller, Stanislaus County
Matcrisl Collected: Farticulate Matter

Precleaner [HulleT T
1 . ome_—_|— .. _._
1. Pbar' Baromelric Pressure, in. Hig 50-05 50-07
. Ahuvl':, Average Orifice Prausure, in. II?O 1.25 1'09 . —_
3. Vg Sumple Gus Voluwe (MeLer Cond.}, cu. It, 38'52_ 35'_86 . e
4. T,, Average Meter Temperature, Op 74 80 L
5. Voo Condensed Water Vapor, wl. ] 0.0 0.0 —— .
6. Ty, Average Iopinger Tempernture, Op 24 80
7. Tge Average Stack Tumperature, °p LY 80 _
B. Stuck Gus Analycis (bry Buuiu) “ co. 0.3 _J 0.3 T
: “ o, 21.0 21.0 T
% co 0.0 0.0 o
9. (V/&P) Average (in. n?o)u’ 0. 54 0.12 .
10. D, Stack Diometor, in. 36 56_1 ) _
11. Om, Sumpline Timo, win, 64 64
T, D Sowpling Nozzle Diwmeter, in. 0.25 0.50
13. B, Soaple Voight Collected, ggen . pyy o 1.0 ' 108.8
Pilter Catcly, 91.8 263%.0
c.
L.

Total Woipht, m(;

162.8 371.8
14, Cl}.*?itot Tube Coofficient 0.855 0.855
15. P, Stuck Precsurs (sbsolute) in. g _ - 30.05 30,07
16. T,, Asbient Tewperaturo, O 80 80

17. Additional Data

DIEEE-1002 7/73
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Slhate ol Calirornia

ALK WEGOMEKCIL BOAKD

TABLE 7
File Nu. C=k-029

Division of Taplementation sl Enlurcement

Eogincering Evuluation Unit

SUMMAILY OF TEZT DATA

Sampling, Staticn: _No. Merced Hulling Assoc., Merced County
Material Collected: Partjculate Matter

.
)G,
1.
1t

1%.

14,
1%.
16.
17.

r r,huromctric Presgure, in. llg

ha

Al Avorage Orifice Presgurc, in. H?O

l!.I\I’[‘; ¥
V,+ Sumple Gas Volumo {Mctor Cond.), cu. ft.
ﬂ;, Averuge Motor Temperature, Cp

V.1 Condenscd Water Vepor, ml.

T Average Impinger Temperature, Op

Tss Average Stack Towperaturo, °p

Suack Gns Analysis (ley Basin)
<L Y Y o COP

% o,

(VAal) Average (in, HQO)ﬁ

Stack Dismeter, in.

51
Om. Cumpling Time, min.
D Sunpling Nozxle Diemcter, in.
M, Sarple Weight Collected, of .

Probe Rinse A-
Filter Catchp,

c.
D.
Totel Weight, mg
Cp, Pitot Tube Coofficlient
P, Stack Precsure (sbooluto) in. Hg
T , Ambient Tewmperature, °p

]
Additional Datse

Clasg-5.D.

gg}ggger Cyalone
30.12 30.21
1.17 1.01
L9,38 3L .37
99 82 e
0.0 0.0
99 82
Q9 82 .
0.3 0.3
21.0 21.0
0.0 0.0
0.82 0.82
36 36
64 6l
0.187 | 0.187
31.3 oLk
50.2 2.2
B1.5 u8.6
0.855 0.855
30.12 30.21
99 82

DIEEE-1002 7/73
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Sbhate of Calilornid .

TR N ] 11 i TABLE 8

ALH BESOURCES: [OAKRD File Ho, C-h-0p0

Division of Juplementabivn aud Holoracaont

Enpincering Evaluntion Unit

SUMMARY OF TET DATA

Sompling Station: Scott Almond Huller, Stanislaus County

Haterial Collucted: Particulate Matter

9.
10.
1.
12,

pEN

1%.

Precleaner
. Cyclone
P, Baroaetric Pressure, in. Hg 30.08 -
Ahavg, Aversge Orifice Pressure, in. H,0 0.87
L Sumple Gos Volume (Meter Cond.), cu. ft. 46.90
T, Average Hotor Temperature, Op 15
V. Condensed Water Vepor, ml. 0.0
T,, Average Iopinger Yempernture, Oy 75
Ty Average Stack Tempersture, op 15
Stuck Gns Analysis (bry Bunia) % o, 0.3 ’
% o, 21.0
% CO 0.0
(Vo P) Average (in, HPO)” 0.48
D., Stuck Diameter, in. 15
0, Campling Time, min. 80
Dy Sumpling Nozzlo Diamcter, in. 0.25%
I Sopplc Weight, Collected, ngérObe Cincehs 1134
Filter CatchB. 207.1
C.
D.
Total Weight, =g 320.5
C,. Pitot Tube Coofficient . 0.855
P, . Stack Pressure (abooluto) in. Hp 30.08
'Tu‘ Ambicent Tewperature, Oy 75

Additional Data

DIEEE-1002 ?7/73




Saupling Station: Winchester Almond Huller, Stanislaus County

& -26- G-
Lhule of Californin
ALIL REGOURCLYL HOARD

Division of Twplementalion :nd Enforcemnt

Enginecring Evaluation Unit

SUMMARY OF TECT DATA

TARLF O
LRI LYPY o RS /Y0 15

Malerial Collected: Particulate Mahier

9.
L0,
1.

1.

1n,
15,
1G.
17.

P Barowetric Pressure, in. Hg

bar!
Ah Averapge Orifice Pressure, in. 1,0
bV, 2

Vv, Sumple Gas Yoluwe {Meter Cond.), cu. ft.
Tm, Averuge Meter Temperature, °r
Vuc‘

Ti' Averare Impinger Temperature, op

Condensed Water Vspor, ml.

7_, Average Stack Temperature, °F

Staek Gns Analysis (Lry Basis)

W OR R
[y ] Q
o o ©

LUR

(Vo) Averare (in. I‘l?o)"i
b, , Stack Diametcer, in.

@ , Sampling Time, min.

D, Sawpling Nozzlo Diameter, in.

M Sanple Waight Collected,

n’

RE »
%Tobe Rinse A.

Filter Catch B.
C.

D.
Total Weight, mg
Cp. Pitot Tube Coofficient
P_. Stack Prossure (aboolute) in. Hg
T,+ Asbicnt Tewperature, Op

Additional Data

P atone | Clethne | alPfeg
30,00 30.01 29.99
1.51 h,61 2.92
Li, 30 65.80 £5.00
67 95 89
0,0 0.0 0.0
67 95 89
67 95 89
0.3 0.3 0.3
21,0 21,0 21.0
0.0 0.0 0.0
0.51 0.2 0,21 __
36 36 30
80 6l 6k
0.25 0.50 0.50
L7.7 78.8 18.5
Lo.2 12L,0 89,2
9.9 202.8 107.7
0.855 0,855 Q.855
30,00 30,01 29,99
67 95 89

DIEEE-1002 7/73
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State or Calilornia
AIR RESQURCES BOARD

Division of lmplementation and nforcemcul
Engineering Evaluation Unit

Program 002 Print Out
(Particulate Source Test)

£ 4 0 9 ¢ " 002 8 0 00 B e

TABLE 10
File No, €-4-029

Atwater Fruit Exchange

Precleaner
Cyclone

)

Particulate concentration, dry basis (gr/SDCF

_3 ? : ; g g Pen = Barometric¢ preusure (in. ug)
Ah = Pressure drop across orisice (in. 14,0)
394790 Vm = Volume of pas sample {(cu. rt,)
90.000 Tm = Meter temperature (CF)
0+000 V. = Volume of condensate collected (ml)
90+000 T¢ = Impinger temperature (1)
$0.000 Ts = Stack tcmperature (CF)
“4716 SorS=9% 1,0 { T-cversat. S-undersat.)
2
Q0+ 300 % CO;
21000 4 Q,
0«000 % CO
-28¢374 M, = Molecular weight
b
0-8159 8Pl = (in. By0)1/2
36+000. Ds = Stack diameter (in.)
-47+989 { Vs = Velocity (fps)
-184683+912 Qs = Flow rate, dry basis (SDCIM)
b »
70000 8 = Total sampling time (min,)
0«187 D, = Nozzle diameter (in.)
-108+940 I = % Isokinetic
-3
32300 M, = Particulate matter collected (mg)
«0+0130 G ¢ =
=207\ P ¥,. .= Particulate emission rate (1b/hr.)
6o
384034 2 Vasn.= Std. volume of dry gas metered (cu. ft.)
«-0¢002 ¥ " Vwsm= Std. volume of water vapor collected (cu, [t.
16428 ‘ V.P.= Vapor pressure (in. Hg)
1885 P Vwvsn= Std. volume of water vapor metered {(cu. ft.)
46¢723 S =%150 (includes free water)

fle o ¢ o s 0 0 ¢ 0 0009 0

NTERER 1ATn " s
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State of Californin

AlR RESOURCES LOAlkD

Division ol implementation

TABLE 11

File Ng, €=6-029

rnsorcen: et

Engincering Evaluation Unit

Program 002 Print Oui

(Particulate Source Test)

® ® 5 ® 8 8 0B BP0

1 .

30100

1060
31330
98000

0000
98+000
968000
-6+0565

0«300
214000
0000
-28+228

0810
17000
-47¢929
~4,000¢610

60000
0187
-101588

173000
=00902
-3096

29507
-0+004
1835
1306
6069

Paan =

Ah =
Vpn =

Viu .=
Vwsn.=
V.P.=
le =

s s -

(TR N P

Atwater Fruit Exchange
Huller
Cyclone

Barometric pressure (in. lg)
Pressure drop ucross orifice (in. 11,0)
Volume of pas sample (cu. it,)

= Meter temperature CF)

Volume of condensate collected (ml)

= lmpinger tempcrature (°))

Stack temoerature CF)
% 1, ¢ { S-overcat. S-undersat.)

Molecular weight

Stack diameter (in,)
Velocity {fps)
Flow rate, dry basis (SDCFM)

= Total sampling time (min.)

Nozzle diameter (in.)
% Isokinetic

Particulate matter collected (mg)
Particulate concentration, dry basis {gr/SDC
Particulate emission rate {(lb/hr.)

Std. volume of dry gas metered (cu. ft.)
Std. volume of water vapor collected (cu, 1t

Vapor pressure (in. Hg) ~
Std. volume of water vapor metered (cu. ft.)
% 130 (includes free water)

DIEEE 1039 7/73
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StaLe o Cnlilortin
AR RESOURCES BOAIR

TABLE 12
File No, C-4-020

Division of lmplementalion ind Enforcemend
Enpineering Evaluation Unmit
Program 002 Print Out Boersma

(Particulate Source Test) Precleaner
Cyclone
1 o
30140 Poa = Baromerrit preesurc (in. lg)
teT7060 Ah = Presscurc drop ucroes oririce (in. 1g0)
634630 V.. = Volume of pas sample (cu. (t.)
88000 T.. = Meter temperature (°F)
0«000 V. = Volume ol condensate collected (ml)
88000 T, = Impinger temperature (CF)
88000 Ts = Stack tempecrature (°F)
-4 0426 3 Sor§ =% I, 0 ( S-oversat. S-undersat.)
2
0+300 % O,
21000 - % G
0«000 % CO
-28¢406 M M, = Molecular weight
I
0+572 V8P), = (in. H0)1/2
36000 Ds = Stack diameter (in.)
=33e 44T { Vs = Velocit.y (fpS)
~12960¢819 F Qs = Flow rate, dry basis (SDCFM)
F ]
649+000 ® = Total sampling time (min.)
0250 D, = Nozzle diameter (in.)
~104+700 I I = % lsokinetic
G e
56600 H:. = Particulate matter collected (mg)
-0+0208 G _ C = Particulate concentration, dry basis (gr/SDCF
-20311 P W,, = Particulate emission rate (lb/hr.)
(%)
41+884 2 Vasn = Std. volume of dry gas metered (cu. ft.)
<000 3 Vwsm.= Std. volume of water vapor collocted (cu, It.
1340 ‘ V.P.= Vapor pressure (in. Hg)
14941 s Vevsn= Std. voJ..ume of water vapor metered (cu. ft.)
40429 S S5 = %150 (includes free water)

* 9 & ¢ ¢ ¢ 9 8 0 & 8 0 9 8

DIEEE 10%Q 9/773
|
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Stute o) Chlditorinn B
AlR RESOURCES DOAIRD TABLE 13

Division of Iimplementation and Enforcemernl Fite No. €-4-029

Engincering Evaluation Unit

Program 00> Print Qut Roersma
(Particulate Source Test) Huller and
Leaf Aspirator
S ¢ 9 v 0 8 s ¥ 0 S 2 b+ o000 CyC]-one
1.
30250 Pux = Barometric pressure (in, )

0730 8h = Pressure drop across orifsce (in. 1L 0)
30610 Voo = Volume of pai wumple (cu. I't.)
T7300 Twm = Meter temperature (CF)

0+000 Vi = Volume of condensate collected (ml)
77300 T, = Impinger *temperature (°F)
77+300 Ts = Stack temperature CF)
=3121 S Sor%-% o ( G-cvernut, S-undersat.)

2.

0300 % Cop
214000 X0

0«000 % CO

-28¢548 M M; = Molecular weight
X
0373 VB8P = (in. Hy0)%/2
36000 Ds = Stack diameter (in.)
-=21¢504 I Vs = Velocity (fps)
-8,646+187 . F Qs = Flow rate, dry basis (SDCFM)
4 e
642000 8 = Total sampling time (min,)
0250 D, = Nozzle diameter (in.)
“1120632 1 I = % Isokinetic
S
592+800 " M. = Particulate matter collected (mg)
«041502 G C = Particulate concentration, dry basis (gr/sDC)
118137 p W.. = Purticulate emisaion rate {(1lb/hr.)
6 '
300004 5 ~ Vas,= 8td. volume of dry gas metered (cu. ft.)

0:000 5 Vwin.= Std. volume of water vapor collected (cu, ft.

00945 y V.P.= Vapor pressure (in. Hg)

00966 5 Vwrin= Std. volume of water vapor metered (cu, ft,)

3e121 s S =% g0 (includes free water)

® 5 & ¢ % o 4 F P O B e

DTIEEE 1n3a »/93
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Division of Implementation and Enforcement
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State of California

AIR RESOURCES BOCARD

TABLE 14

File No. C-4-029

Engineering Evaluation Unit

Program 002 Print Out
{Particulate Source Test)

Bogetti
Precleaner
Cyclone

29+860 Pusx = Barometric pressure (in. Hg)

1200 Ah = Pressure drop across orifice (in. H0)
414040 V.. = Volume of gas sample (cu. ft.)
95400 T.. = Meter temperature CF)

0De00O V. = Volume of condensate collected (ml)
95+400 T/ = Impinger temperature (°F)

95400 Ts = Stack temperature CCF)
=5¢587 H SorS=%MHO ( S-oversat. S-undersat.)
.
0¢300 % CO;
214000 % q,
0000 % CO
~28279 M M, = Molecular weight
b
0060 (8Pl = (in. Hy0)*/?
36000 Ds = Stack diameter (in.)
-3¢556 { Vs = Velocity (fps)
-1,330+788 F Qs = Flow rate, dry basis (SDCFM)
4 e
80000 8 = Total sampling time (min.)
0+750 D, = Nozzle diameter (in.)
«-83230 I I = % Isokinetic
S e
1,734800 M. = Particulate matter collected (mg)
=0e8946 G ¢’ = Particulate concentration, dry basis (gr/SDCF)
70923 p W, = Particulate emission rate (1b/hr.)
6
3846 2 Vayn,= Std, volume of dry gas metered (cu. ft.)
-0+028 ¥ Vwim= Std. volume of water vapor collected (cu. ft.)

1693 P V.P.= Vapor pressure (in. Hg)

24304 e Vwrin= Std. volume of water vapor metered {cu. ft.)

5e653 S S = % IO (includes free water)

DIEEE 1039 ?/73




1 »

30140

2+4890
67800
90000

0000
90000
90000
-4 e T12

0¢3G0
21000
0+000
-28+374

0¢7640
33.000
~63+376
14029319

G e
80000
0250
-100+850

0600
-00001
=0+01V7

64965
0.000
1428
3212

e 4712

€

Division of lmplementuation and Znlorcermvut

* ¢ & & 9 @

T W

e " % & 9 s 0 8 00 0" 0%

-32-

State of

AILR RESOURCES ROARD

Calilorria

TABLE 15

File No, (-4-020

Engineering Evaluation Unit

Program 002 Print Out
(Particulate Source Test)

w & LW N

Pau =
Ah -
Voo =
To =
Vt =
T =
Tg =
Sor¥T =

aP)., =
Ds =
Vs =
Qs =

o @
2
th

Virsn, =
Vﬂj!',:
V.P.=
Vavin=

S =

Cortez Growers Assoc,
Precleaner
Baghouse

Barometric pressure {(in. lifg)

Pressure drop across oririce (in. L0}
Volume of gas sample (cu. ft.)

Meter temperaturc CF)

Volume of condensiate collected (ml)
Impinger tempcrature (CF)

Stack temperature CF)

% 1,0 ( €-oversut., S-undersat.)

Molecular weight

(in. HzO)llz

Stack diameter (in.)
Velocity (fps)

Flow rate, dry basis (SDCFM)

= Total sampling time {(min.)

Nozzle diameter (in.)
% Isokinetic

= Particulate matter collected (mg)
= Particulate concentration, dry basis (gr/50CI
= Particulate emission rate (1lb/hr.)

Std. volume of dry gas metered (cu. ft.)
Std. volume of water vapor collected (cu, ft.

Vapor pressure (in, Hg)
Std. volume of water vupor metered (cu. ft,)
% 1,0 (includes free water)

DIEEE 1039 7/73
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Division of lImplementation ane Entorcement

¢ 8 8 ¢ 0 0% 8 VB N0 P

{1«
30«14 0
2440
54+410
B4¢000
0000
g4a+000
B4+000
-3+887

0¢300
21000
0.000
-28¢464

1350
26000
-7B8¢5171
-16087+780

4G e
64000
0+187
-98+950

3100
-0+0009
-0+124

52704
0+000
1«178
2131
JeBB7

T o

e 0 B e 8 8 % 0 4 8 & ¢ 9 00

-33-

Stare of Calitornia

AlR RESOURCES BQALD

TABLE 16

Fite No. t-4-019

Engincering Evaluation linit

Program 002 Print Out
(Particulate Source lest)

W oa LW N

|
Ah =
V.. =
T
Vo =
T =
Ty =
Sor¥%=

>
o
=~
<
I

&
i

o D
3
1 1)

Vu\jm'-'-'
Vasn=
V.P.=
Vavin=

S =

= Particulate
= Particulate

Cortez Growers Assoc,
Huller
Baghouse

Barometric pressure (in. Hg)
Pressure drop across orifice (in. 14,0)
Volume of gas sample (cu. f't,)

= Meter temperature (°F)

Volume of condensate collected {ml)
Impinger temperature Cr)

Stack temperature CF)

% 1,0 ( S-gversat. S-undersat.)

Molecular weight

(1n. #,0)1/2

= Stack diameter (in.)

Velocity (fps)
Flow rate, dry basis (SDCFM)

= Total sampling time (min.)
= Nozzle diameter (in.)

% Isokinetic

matter collected (mg)
concentration, dry hasis (gr/5DC)

Particulate emisaion rate (lb/hr.)

Std. volume of dry gas metered {cu. ft.)
Std. volume of water vapor collected (cu. (t.

Vapor pressure (in. Hg)
Std., volume of water vapor mectered (cu. fi.)
% Hy 0 (includes free water) ’

DIEEE 1039 7/73




Division of Implementation and Enforcemcnt

* % & & & & & & 8 9 9 & " 0

1 o
30100
be 70
38600
91130
0000
91130
gyle«130
~-4+871

0«300
21000
0«000
-28357

0e¢539
362000
-31¢655
~12,123910

L e
40000
0375
-70«317

334900
=Q0«Q141
~1e 466

37003
0000
V480
1+895
44871

w

¢ 8 & 4 8 2 B 8 8 8 00 0 e
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TABLE 17

File No. €-4-029

Engineering Evaluation Unit

Program 002 Print Out
(Particulate Source Test)

n & W N

Pon =
Ah =
Voo =
T... =
V{ -
T(' =
Tg =
Sor% =

VaPr).,
Ds
Vs
QB =

Vi srp, =
Vs =
V.P.=
Vi n=
s -

Degroot
Precleaner
Cyclone

Barometric pressure (in. lig)

Pressure drop across orifice (in. #,0)
Volume of gas sample (cu, ft.)

Meter temperaturc (F)

Volume of condensate collected (ml)
Impinger temperature (I)

Stack temperature (CF)

% 1L O ( S-oversut. S-undersat.)

Molecular weight -

(1in., Hzc))l’2

= Stack diameter (in.)
= Velocity

(fps)
Flow rate, dry basis (SDCFM)

= Total sampling time (min.)
= Nozzle diameter (in.)

% Isokinetic

= Particulate matter collected (mg)
= Particulate concentration, dry basis {(gr/SDCF.

Particulate emission rate (lb/hr.)

Std. volume of dry gas metered {cu. ft.)
Std, volume of water vapor collected (cu. ft..

Vapor pressure (in, Hg)
Std. volume of water vapor metered (cu. ft.)
% Hy O (includes frees water)

DIEEE 1039 7/73
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TABLE 18

File No._ €-4-029

Engineering Evaluation Unit

Program 002 Print Qut
(Particulate Source Test)

LI A T I BRI IR IR I

1 »
310090
3630
41e¢500
90600
0000
950¢600
90600
-4797

0300
21000
Q« 000
-28¢365

0242
36000
14206
=5,448+579

40000
0500
-94584

S e
147700
«0+0571
~20671

39¢766
0000
14456
2003
6+797

S
M
{
E
l
G
P
P-4
J
4
5
S

8 =
D“ =
I =

M,
cl

V. =

Vnn._.‘-‘
Vwsn.=
V.P.z
V‘NmF
8 z

Degroot
Huller-Leaf Aspirator
Cyclone

Barometric pressure (in. Hg)
Pressure drop across orifice {in, I1g0)

= Volume of gas samplc (eu, ft.)

Meter temperature CF)

Volume of condensate collected (ml)
Impinger temperature CF)

Stack temperature (F)

% H0 ( S-oversat, S-undersat.)

Meolecular weight

(1n. By0)*/2
Stack diameter (in,)

= Velocity (fps)
= Flow rate, dry basis (SDCFM)

Total sampling time (min.)
Nozzle diameter (in,)
% Isokinetic

Particulate matter collected (mg)

Particulate emission rate (lb/hr.)

Std. volume of dry gas metered (cu. ft.)

= Particulate concentration, dry basis (gr/SDCF

Std. volume of water vapor collected (cu, ft.

Vapor pressure (in. Hg)

Std. volume of water vapor metered (cu. ft,)

% HaO (includes free water)

DIEEE 1039 7/73
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* % & P W Y P L TSR ETE RO

1.

30050

1250
3J8+350
73770

0.000
73770
73770
-2+786

0+300
21000
0«000
-28+584

0537
364000
300940
~124820494

4 » -
64+0060
0250
-97690

162800
-0+0666
=Te126

37+638
-00006
0.840
14079
2788

v o

e & ® 0 a8 F 0 b e P e e s

- ™

F;'t

Stuate ol Chlilornin -

AIR RESQURCES BOARD TABLE 19

£ile No, €-4-029

Engineering Evaluation Unit

Program 002 Print Qut
(Particulate Source Test)

Dunlap-Borm&n
Precleaner, Leaf Aspirator
Cyclone

Pus« = Burometric pressure (in. Hg)
Ah = Pressure drop across orifice (in. 140)
Vm = Volume of pas samplc (cu. ft.)
T.. = Meter temperature (CF)
V. = Volume of condensate collected (ml)
T¢ = Impinger temperature °F)
Ts = Stack temperature (°F)
8orT =% HO ( S.oversat. S-undersat.)
% CO;
%
% CO
M M, = Molecular weight
(8B = (in. By0)%/?
Ds = Stack diameter (in.)
Vs = Velocity (fps)
F Qs = Flow rate, dry basis (SDCFM)
® = Total sampling time (min.)
D. = Nozzle diameter {in.}
1 1 < % Isokinetic
M, = Particulate matter collected (mg)
¢’ = Particulate concentration, dry basis (gr/SDCF
W, = Particulate emission rate (lb/hr.)
2 Vs = Std. volume of dry gas metered (cu. ft.)
5 Vwsn= Std. volume of water vapor collected (cu. ft.
4 V.P.= Vapor pressure {in. Hg)
5 Vwvsu= Std. volume of water vapor metered (cu. ft.)

S = %150 (includes free water)

DIEEE 1039 7/73
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AIR RESQURCES BOQARD TABLE 20
Division of Implementation and Enforcement File No. C-4-029

Engincering Evaluation Unit
Program 002 Print Out Dunlap-Borman
(Particulate Source Test) Huller

Cyclone

4 ¢ ¢ ¢ o 2 50 ¥ et e s o

1.

3 C: : g;g Pes = Barometric pressure (;i.nT lig)
354460 8h = Pressure drop across orifice (in. I 0)
Ve = Volume of gas sample (cu. It,)
799330 T~ = Meter temperature CF)
0+000 V. = Volume of condensate collected (ml)
79930 T’ = Impinger tempcrature )
79930 Ts = Stack temperature CF)
-3e4 2 4 SorS =% 1,0 ( S-cversut. S-undersat.)
2
0 '.3()0 ’ be
214000 o8
0000 % Co
-284¢516 ' M M, = Molecular weight
3
0120 (8Pl = (in, 8,001/2
364000 Ds = Stack diameter (in.)
-6¢959 { Vs = Velocity (fps)
-2,759+¢791 F Qs = Flow rate, dry basis (SDCFM)
4 o .
64+000 @ = Total sampling time (min.)
0500 _ D, = Nozzle diameter (in.)
~102¢140 I 1 = % Isokinetic
S
3714800 H;. = Particulate matter collected (mg)
-0e¢e1645 G C = Particulate concentration, dry basis {gr/SDCF
-3.891 p W,, = Particulate emission rate (lbshr.)
6 .
36802 2 Vs = 8td. volume of dry gas metered (cu. ft.)
-0¢003 ¥ Vwim= Std. volume of water vapor collected (cu. rt.
1031 ‘ V.P.= Vapor pressure (in. Hg)
1233 P Vo= Std. volume of water vapor metered (cu. ft,)
34422 S S =% HO (includes free water)

H...l......"l..

DIEEE 1039 7/73%
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State of Califorria
AIR RESOURCES BOAND  TABLE 21

" Division of Implementation and Enforcemcni Filce No._C-4-029

Engineering Evaluation Unmat

Program 002 Print Out
(Particulate Source Test)

No. Merced Hulling Assoc.

Precleaner
Cyclone
LN B I R I B B IR Y I B B R
1
30120 Pus = Barometric pressure (in. lig)

1170 Ah = Pressure drop across oririce (in, Hy0)
49380 V.. = Volume of gas sample (cu. ft.)
99300 . T.. = Meter tcmperature CF)

0+000 V. = Volume of condensate colleccted (ml)
99+300 T{ = Impinger temperature (JF)

99300 Ps = Stack temperature CF)
“6¢301 4 SorS =% 1,0 { B-oversat, S-undersat.)
2"
0+300 % co,
21000 % Q
0000 % CO
-28+201 M M, = Molecular weight
e
0.823 (/8P), = (in. H,0)1/2
36000 Ds = Stack diameter (in.)
~48+810 I Vs = Velocity (fps)
«-18155¢996 F Qs = Flow rate, dry basis (SDCIM)
4 o
904000 8 = Total sampling time (min.)
0187 D, = Nozzle diameter (in.)
-105¢120 1 I = % Isokinetic
Be
B1«500 . N:. = Particulate matter collected (mg)
-00270 G ¢’ = Particulate concentration, dry basis (gr/SDCF
40214 P W, = Particulate emission rate (lb/hr.)
)
46349 2 Vasmz Std. volume of dry gas metered (cu. ft.)
~0e¢011 y Vwim= Std. volume of water vapor collected (cu. ft,
14910 4 V.P.=z Vapor pressure (in. Hg)
34128 rs Veriu= Std. volume of water vapor metered (cu. t‘t‘.)

6¢323 S S = % HgO (includes free water)

¥C e e s v a s e st s

DIEEE 1039 7/73
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AIR RESOURCES BOARD

Division of Implementation and Enforcement

TABLE 22

File No, C-4-029

Engineering Evaluation Unit

Program 002 Print Out
(Particulate Source Test)

® % 28 v 0 vt 0 e

1 o

30210

1010
344370
814700

0000
B1+700
81700
=361

0«300
214000
0«000
«28e494

OeB16
36000
=4T7+311
187647891

[ ]
64000
0187
103146

88+600

-~00224
=360t

334395
0000
1093
1251
3¢611

/apr),
Ds

L=
n i

o o
£ O
3

nou

Vs 2
Vwin=

V.P-:

Vw m=

“eoun

S S =

No. Merced Hulling Assoc.
Claggifier & Screen Decks
Cyclone

Barometric pressure (in., Hg)

Pressure drop across orifice (in. 1§ 0)
Volume of gas sample {cu. ft.)

Meter temperature CF)

Voluhe of condensate collected (ml).
Impinger temperature (°T)

Stack temperature (°F)

% ILO ( B-oversat. S-undersat.)

Molecular weight

Stack diameter (in.)

= Velocity (fps)
= Flow rate, dry basis (SDCMM)

Total sampling time (min.)

= Nozzle diameter (in.)

% Isokinetic

Particulate matter collected (mg)
Particulate concentration, dry basis (gr/SDCF
Particulate emission rate {(1b/hr.)

8td., volume of dry gas metered (cu, ft.)
5td. volume of water vapor collected (cu., ft.

Vapor pressure (in. Hg)
Std. volume of water vapor metered (cu.
% K0 (includes free water)

DIEEE 1039 7/73
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State of California Ll
AIR RESQURCES BOARD TABLE 23
Division of lmplementation and Enforcement File No, C-4-029
Engineering Evaluation Unit
Program 002 Print Out Scott
(Particulate Source Test) Precleafier
Cyclone

1 e

30+080

0«866
46900
75300

0e«e000
75300
7T5¢300
-2¢931

0300
21000
0000
~28+568

0«484
15000
~27¢920
-1,949029

80000
0250
-108972

320500
=0¢1075
-~1796

45+900
=000
O«884
te388
2+935

oo

* 0 9 % ® 8PP D S EYD

“ .M

x
“
i

(/AP).,
Dy
Vs

Qs =

PQ
n

~3

£ O X
]

%

VJ\J“,H
Vwin=
VQPQE

Barometric pressure (in. lg)

= Pressure drop across orifice {in, 1§ 0)}
= Volume of gas sample (cu. ft.)

Meter temperature CF)

= Volume of condensate collected (ml)
= Impinger temperature (°F)
= Stack temperature (CF)

% ILO ( S-oversut. S-undersat.)

Molecular weight

(in. Hy0)1/2

= Stack diameter (in.)

Velocity (fps)
Flow rate, dry basis (SDCFM)

Total sampling time (min.)

= Nozzle diameter (in.)
= % Isokinetic

Particulate matter collected (mg)

Particulate concentration, dry basis (gr/SDC

Particulate emission rate (1b/hr.)

8td. volume of dry gas metered (cu. ft,)

Std. volume of water vapor collocted (cu, rt

Vapor pressure (in. Hg)

Std. volume of water vapor metered (cu. ft.)

% H3 0 (includes free water)

- DIEEE 1039 /7
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)

30000

1510
64300
67130

0+000
67T+ 130
6Te130
=2225

0300
21000
0«000
-289+645

051412
36000
-29+308
12022377

4 »
80000
0+¢250
-34¢B16

96¢300
=0¢0339
"=3e¢496

43980
0000
0e670
1001
20225

s T S B B S AT AR

T o
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-G|=
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c 7
wl'!\

K State of California e
ATR RESOURCES BOARD TABLE 24
Division of Implementution und Enforcement File: No, C-4-029
Engineering Evaluation Uuit
Program 002 Print Out Wincheq;é}
(Particulate Source Test) Precleaner

Cyclone

= Barometric pressure (in, lig)

= Preasure drop across orifice (in. 1L 0)
= Volume of gas sample (cu. ft.)

= Meter temperature (F)

= Volume of condcnsate collected (ml)

= Impinger temperature I}

= Stack temperature CF)

T = % L0 ( B-oversat. S-undersat.)

= Molecular weight

= (1n. H,0)1/2

= Stack diameter (in.)

= Velocity (fps)

= Flow rate, dry basis (SDCFM)

= Total eampling time {min.)
= Nozzle diameter {in.)
= % Isokinetic

= Particulate matter collected (mgj
= Particulate concentration, dry basis (gr/SDCF
Particulate emisaion rate (1lb/hr.)

f

Vusm = Std. volume of dry gas metered (cu. ft.)
Vwsns Std., volume of water vapor collected (cu. ft,

V.P.= Vapor pressure (in. Hg)
Vwrsn= Std. volume of water vapor metered (cu. ft.)

S

= % B30 (includes free water)

DIEEE 1039 7/73
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Division of Implementation and Enforcement

LI JE B B B B N B BN B B I BN

1 e

30010

be6 10
65800
95200

0000
95200
95200
-5¢544

0«300
21000
0+¢000
-28¢284

0237
36000
~14¢009
-52724712

64000
0500
~96+028

202800
-060499
~2¢257

6
62512
0000
1682
3¢669
S5+544

T O
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State of California
AIR RESOURCES BOARD

o

TABLE 25

File No, €-4-029

Engineering Evaluation Unit

Program 002 Print Out
{(Particulate Source Test)

AL N

W WWR
«8P8
\

[
i

CIAPQW =
Dy =
Vs =
Qs =

o @
3
nn

-y
!

L X
"

Voagng, =
Vwinz
Y.Pe=
w'l'..=
S =

= Volume of condensate collected (ml)

= Stack tcmperature °F)

Winchester
Huller, Leaf Aspirator
Cyclone

Barometric pressure (in. llg)
Pressure drop across oritice {in. H,0)

= Volume of gas sample (cu. ft.)

Meter temperature CF)

Impinger temperature (°F)

% 1,0 ( S-oversut. S-undersat.)

Molecular weight

(1n. Hy0)1/2 |
Stack diameter (in,) :
Velocity {fps)

Flow rate, dry basis (SDCFM)

Total sampling time (min.)
Nozzle diameter (in.)
% lsokinetic

Particulate matter collected (mg)
Particulate concentration, dry basis (gr/sDC;
Particulate emission rate (lb/hr.)

8td. volume of dry gas metered (cu. ft.)
Std. volume of water vapor collected {cu, ft.

Vapor pressure (in. Hg)
Std. volume of water vapor mectered (cu, ft.)
% Hy0 (includes free water)

DIEEE 1039 /73
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State o) Calilornia
AIR RESQURCES BOAID

TABLE 26

File No. €=4-029

Engineering Evaluation Unit

Program 002 Print Out
(Particulate Source Test)

e s s s 0000 v 0o daen

1 »
29990
29290
6€65+000
88800
0000
88800
88.800
~40540 s

0300
21000
0000
-28+393 M.

D+214
30000
-12¢556 I
-3353e232 F

64000
0500
«=104Ae294 I

107700
-0+0266 G
00766 P

62176
«0«008
1375
24966
44553 S

‘e 8TE B 0 5 0 8 0 0 0 0 8N

b R W

=
™
it

(/.A P )Av

Vs =
Qs =

o D
3
nn

,t 0“:
nonoun

Vousp, =

Vwin=
V-po=

V\'N =

S =

Winchester
North
Alr Leg

Barometric pressure (in. llg)

Pressure drop across orifice {(in. 1, 0)

Volume of gas sample (cu. It.)

= Meter temperature CF)
= Volume of condensate collected (ml)

Impinger temperature (CF)
Stach temperature (°F)

= % 1,0 ( S-oversat. S-undersat.)

Molecular weight

(1n. H,0)1/2

= Stack diameter (in.)

Velocity (fps)
Flow rate, dry basis (SDCFM)

Total sampling time (min.)
Nozzle diameter {(in.)
% Isokinetic

= Particulate matter collected {mg)
= Particulate concentration, dry basis (gr/SDCF
= Particulate emission rate (1b/hr.)

Std. volume of dry gas metered (cu. ft.)

Std. volume of water vapor collected {cu. ft.

Vapor pressure (in. Hg)

Std. volume of water vapor metered (cu. ft.)

% Ho O (includee free water)
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