73-GRN-3
SOURCE TEST REPORT
ON MEASUREMENT OF PARTICULATE EMISSIONS
FROM STOCKTON GRAIN ELEVATOR '
SAN FRANCISCO, CALIFORNIA
FOR

ENVIRONMENTAL PROTECTION AGENCY
UNITED STATES GOVERNMENT
THOMAS E. WARD
PROJECT TEST OFFICER




73-GRN-3
SOURCE TEST REPORT
ON MEASUREMENT OF PARTICULATE EMISSIONS
FROM STOCKTON GRAIN ELEVATOR '
SAN FRANCISCO, CALIFORNIA
FOR
ENVIRONMENTAL PROTECTION AGENCY
UNITED STATES GOVERNMENT
THOMAS E. WARD
PROJECT TEST OFFICER



SOURCE TEST REPORT

PLANT TESTED: Stockton Grain Elevators
San Francisco, California

TESTOR: Environmental Engineering, Inc.
2324 Southwest 34 Street
Gainesville, Florida - 32601

CONTRACT NO: 68-02-0232 - Task Order No. 20 |



TABLE OF CONTENTS

Page No.

INTRODUCTION . | i 1
SUMMARY OF RESULTS - | " ' 2
LOCATION OF SAMPLING POINTS 6
SAMPLING PROCEDURES 8
LABORATORY ANALYSIS 9
APPENDICES

A. PARTICULATE EMISSION CALCULATIONS

'B. FIELD DATA SHEETS

C. SAMPLING DESCRIPTION

D. PLANT OPERATING DATA

E. ANALYTICAL DATA

F. FIELD TEST LOG

G. PROJECT PARTICIPANTS



INTRODUCTION

On January 10 and 11,1973, particu]ate emission tests were
ﬁonducted on the outlet of the baghouse servicing the tUnnei belt con-
veyor at Stockton grain elevators located at Pier 90 San Francisco,
California.

The baghouse is used to remove the dust caused by dumping
grains onto the conveyor belt which transports the grain to storage
and loading onto ships. | |

In order to test,ft was firsf necessary to construct a stack.
extension to the baghouse outlet. This was ‘done using a 20-inch.I.D.
galvanized sheet metal duct. Details are shown in Figure 1.

Five tests were conducted on the two days; tests 1, 2, and

3 on Wednesday the 11th, each test being 80 minutes in ]ength§ and
| tests 4 and 5 on Thursday the 12th, the 4th test being 80 minutes in
length with the 5th and final test being 70 minutes duration due to

plant shutdown.



* SUMMARY OF RESULTS

A summary of the test results is included in Tab]e 1. Of
particular interést are the results of test No. 4. The emissions for
this run were 30 times as much as the averagé emissions for runs 1, 2,
3, and 5, of 0.102 1bs/hour. It was noted that 6n washing the probe
and nozzle during clean-up on this run, the acetone was very yellow.
After evaporation of the acetone, a yellow, gummy residue remained.
The Environmental ﬁrotection Agency project officer directed that this

data not be included in averaging the test results.

Shortly after completion of the tests the dry gas meter used
in measuring gas volumes was calibrated using a wet test meter. It
was discovered that the meter was in error by approximately 28%. The
results listed in Table 1 use the corrected gas volumes found by mul-
tiplying the difference between the final and initial méter readings
by 1.283. |

 To prevent any misuhdersténding,-the.initia] and final meter
readings together with the uncorrected and corrected gas vé]umes for
each run are presented in Table 2.
The complete particulate emission calculations are included

in Appendix A.
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TABLE 1

SQURCE TESI RAT4 -

TEST WO -

PLART - STOCKTON
SOURCE - TUNNEL BELT OUTLET
TYPE OF PLANT - GRAIN STORAGE
CONTROL EQUIPMENT - RAGHOUSE

GRAIN ELEVATORS

HO OF RUNS - 5

SAN FRANCISCQ, CALIF.

*xkxS 0 P> DRY, 10 DEGRELS &,

3

POLLUTANTS SAMPLED -~ PARTICULATES
1)RUN NUMBER o1 l 5 BT VR
2)DATE l_aanzza 1 . S —
3)TIME BEGAN 1_;1uui____l_{gfﬁsz__ _2f:gffi_
4)TIME END laowas )t Gonie el 3:ua o
5)BAROMETRIC PRESSURE, IN HG oo )l 5g go Ll 3012
6 )METLR ORIFICE PRESSURE DROP, IN HG loscou ol g ggemm_l a9 ga____
7)VOL DRY GAS, METER COND, CUBIC FEET l_129.555 | _33g-593--l_132.153_
8)AVERAGE GAS METER TEMPERATURE, DEG F J_S5u.8 | ge o~ 1 s 1 ___
9)VOL DRY GAS, §.T.P. , CUBIC FEET i-137.248 1 429,999l 1uu.883_
10)T0TAL H20 COLLECTED, ML Lo 2w 7 ol og s loozowe
11)V0OL H20 VAPOR COLLECTED, S.T.P. , CU FTl_ 117 ____l 3,38 iz
12)STACK GAS HOISTURE, PERCENT VOLUME 1_0.8 1.3 _l_a.a_—___
13)ASSUMED STACK GAS MOISTURE, PCT VOL 2 | o2
14 )PERCENT CO2 1 1 L
15)PERCENYT 02 L _ e J P
16 YPERCEHT CO d I 1. _—
17)PERCENT W2 i S A |
18)PERCEUT EXCESS AIR ' 1N 1 NA_ 11 NA
19)MOLECULAR WEIGHT OF STACK GAS, DRY 120,85 1 os .85 ... 1 28.85___
20)iHOLECULAR WEIGHT OF STACK GAS, STK COND]__28.76 1 _2g_725____1. 28,75 __
21)STACK GAS SPECIFIC GRAVITY _n.99 1l . o.99 ____1_ 0.99____
22)AVG SQUARE RO0OY? (VEL HEAD), IN H20 1. 1.513 il 4.s810____ 1. 1.586___
23)AVERAGE S5TACK GAS TEMPERATURE, DEG F  |_62 ______ B4 e
24)AVCG SQUARE ROOT (STX TEMPXVEL HEAD) L 3M.568 | ay.e1.___1_.36.302_ _
25)YPITOT CORRECTION FACTOR . 1..06.83 1 0.83.____ l.9.83____
26)STLCK PReSSURE, IH HG, ABSOLUTE 1.30.12 | 30,12..__.1.30.12 _
27)STACK GAS VEL, STACK COWD, F.P.M. W9 T " 5003 1.5286.7__
28)SPACK AREA, S5Q FEET TEEE L DR Y T 1.2.18____
20)EFFECTIVE SPTACK AREA, SQUARL FEET T T o,18 1.2.18 ___
30)STAUK GAS FLOW RATE, S.7.P. , SCFUD LI l_10998____1 11543
V)i TIids OF wusT, HWILULES L Y 180 _____
32)SAMPLING w0245y DIAMETER, LiCHES TS T 0,25 1.0.25
33)PERCENT ISOXKINETIC L 1. 100.2 . }_100.3
PARTICULATE EMISSIONS (LRS/PR) -3 -3 -
FRONT HALF SURTOTAL 3.19 x10 -3 4.22x10 3 2.11x10
RACK HALF SURTOTATL 127.62x10_3139.31x]0_3 56.90x10
TOTALS 130.81x10 “143.53%x10 ~ 592.00x%1Q
PARTICULATE EMISSIONS (LBS/TON PRODUCT) 5 5
FRONT HALF SUBTOTAL 0.82x10°7.  1.08x10" >, 0.52x107,
BACK HALF SUBTOTAL 32.72x10 5 35.72x10'5 14.05x10';
TOTAL 33.54x10° 36.80x10° 14.57x10°°

e . 2 S e S S et A B e o e T . Y S AV P A i i P o At B B A e AP WA S S P S Mt S Y S e e A i S8 S e
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TABLE 1
(continued)

SOQURCE TEGL DAIA

TESY
PLAHT -
SOURCE -

g - . .
STOCKTON GRAIN ELLEVATORS
TUNNEL BELT QUILET
TYPE OF PLANT - GRAIN STORACGE
CONTROL EQUIPMENT - PRAGFROUSE
POLLUTANTS SAMPLED - PARTICULATES

NO OF RUNS - 5 :
SAN FRANCISCO, CALIF.

1)RUN NUMBER
2)DARE

" 1

s s e . e iy g s s e

3)TIME BEGAN 8210l _ 11230 o
Y)FIiE END 10235 Jl__12:285 1 _________
S)BAROMETRIC PRESSURE, IN HG 30022 Jd_ 30012 o ___
6 )METER ORIFICE PRESSURE DROP, IN HG loaegsee Ao wa 4 ___
7)VOL DRY GAS, METER COND, CUBIC FEET 1 130.8872__4__11s.a84 4 __
8)AVERAGE GAS METER TEMPERATURE, DEG F losaotoo b 85,830 e
9)VOL DRY GAS, S.T.P. , CUBIC FEET loaas.zea 1. _122.218 10
10)TOTAL H20 COLLECITED, ML RN DU SO SEN.1 W W R
11)VOL H20 VAPOR COLLECTED, S.T.P. , CU FTl_g.8a_____ S O T S S
12)STACK GAS MOISTURE, PERCENT VOLUME 1o 0B l__90.9 ____ i
13)ASSUMED STACK GAS MOISTURE, PCT VOL l 2 | I |
14)PERCENT CO2 L —d SN VR
15 )YPERCENT 02 | A
16)PERCENT CO o i e
17)PERCENT 2 o l___ S
18)PERCENT EXCESS AIR NA___ 1 __NA_
19)MOLECULAR WEIGHT OF SYTACK GAS, DRY 1. 28.85 ___1__-28.85 _ 1 ________
20)HOLECULAR WEIGHY OF STACK GAS, STK cowD)_ 28,78 ___l__28.75___ | _________
21)STACK GAS SPECITIC GRAVITY 1.0.99 ____ 1..9.99 ___\
22)AVG SQUARE ROOT (VEL HEAD), IN H20 1. 1.53w__ 1 _1.547 4
23)AVERAGE STACK GAS TEMPERATURE, DEG F le2 ___...1.%62 ___ A
24)AVG SQUARE ROOT (STK TEMPxVEL HEAD) 1. 34.597_ 1 _35.334% | _ -  __.__
25)PILOT CORRECTION FACTOR _0.83 ____ J__%8.83 1 .
26)STPACK PR&SSURE, Ii HG, ABSOLUTE 1.380.12 ) _80.12  }
27)STLHCK GAS VEL, STACK COND, F.P.M. 1. 49887.9 1 __s8107.2 | ______
28)STACK AREA, SQ FEET _2:.18 1..2.18 |
29)EFFECTIVE STACK ARBA, SQUARE FEET 1.2.18 l__=2.18 i
30)STAUK GAS FLOW RATE, S§.%.P. , SCFHD j_ 11066 11275 4
IVVIVET Tk OF UEST, HIGULES 80 - R
I2ISAMPLING HOLLLE DIAKBETER, IiCHES _9.25 R I
33)PERCENT TSOXKINETIC 1.100.2 j_ 83 . b
"PARTICULATE FMISSTONS (LRS/NR) 3 3
FRONT HALF SUBTOTAL 3292.44x3077 12,20x10_
RBACE FALF SIURTOTAT 13.71x10 3 53.u3x10_3
TOTALS 3306.15x10 ° 75,63 x10
PARTICULATE EMISSIONS (LBS/TON PRODUCT) '
FRONT HALF SUBTOTAL 979.89x107°  3.33x107°
BACK HALF SUBTOTAL 4.08 x 10"2‘ 17.33x1072
TOTAL 983.97x10™°  20.66x107°

o A -~ — a4 PP P o S o S e S A A S D S S S G S T b S Yo o SuAS Sy S U k. b R S ot ep e o et S P iy SR e D . S O e D B St S S SO D D D ey s S M St G e S W
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4
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| TABLE 2
CORRECTED GAS VOLUMES

A. TEST NO. o 2 3 g 5

B. FINAL GAS _ 272.643 378.431 485,332 587.091 677.053
METER READING - B o
C.. INITIAL GAS 171.665 276.700 378.432 485,332 587.120
METER READING _ A .
*D. UNCORRECTED GAS | 100.978 101.731 '106.900 101.759 89.933
: VOLUME COLLECTED
(B - C) | |
*E. CORRECTED GAS . 129.555 . 130.521 137.153 138.751. © 122.215

VOLUME (1.283 X D)

.
At meter conditions



LOCATION OF SAMPLING POINTS

Sampling points were selected using the guidelines presented

in Method No. 1 of‘the Federal Register (Volume 36, Number 247,

December 23, 1971, pp. 24882 - 24883). The field data sheet with the
“location of the sampling points is iné]uded with other fie]d.data in

Appendix B.

Figure 1 is a diagram of the baghouse and constructed duct-

work with sampling ports.
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SAMPLING PROCEDURES

The methods used were those outlined in Method No. 5 of thé

Federal Register (Vol. 36, No. 247, Part 11, December 23, 1971). Upon

direction of the EPA project test officer, the probe and filter were
not heated. A complete description of the sampling method used is in-

éluded in Appendix C.



LABORATORY ANALYSIS

- A11 laboratory analyses were performed by Environmental
Engineering, Inc. This included analysis of acetone and deionized
water blanks removed from the plastic rinse bottles at the testing

site.

A11 analyses were conducted under the guidelines of Method

No. 5 of the Federal Register (Vol. 36, No. 159, August 17, 1971).



APPENDIX A

Particulate Emission Calculations

<



P8 -
PS -
AS -

ASI_.

CNPTS -
Ts -

™ -

EH -
AN -

Vi -
Ve -

STP-

- Viv-
VSTPD-

. V-
b~

FDA~

MD-
MS-
GS-
EA-

4/~—1§-
QS—

QSTPD-
P1S0-

ESTP-

E12-
ESO-
EM-

EXPLARATION OF E.E.I. SOURCE‘SAMPLING CALCULATION SHEET

Barometric pressure, inches Hg

Stack pressure, inches Hg

Staclk area, sq. ft. '

Effective area of positive stack gas flow, sq. feet

Numher of traverse points where the pitot velocity head was greater than zero

Stack temperature, OR

Feter temperature, OR '

Average sauare root of velocity head, »/inches H,0

Average mater orifice pressure differential, inches Hp0

Sampling nozzle area, square feet '

S-type pitot tube correction factor

Recorded meter volume sample, cubic feet (meter conditions)

Condensate end silica g2! dncrease in impingers, milliliters

Pressure at the dry test meter orifice, (PB + H ) inches Hg
13.6

Standard conditions, dry, 70°F, 29.92 inches lg

Conversion of condensate in milliliters to water vapor in cubic feet (STP)
Volume sampled, cubic feet (STP)

Total water vapor volume and dry gas volume sampled, cubic feet (STP)

Moisture fraction of stack gas

Dry gas fraction

- Assumed moisture from preliminary check

Folecular weight of stack gas, 1bs/lb-mole (dry conditions)

Molecular waight of stack gas, 1bs/1b-mole (stack conditions)

Specific orav1Ly of stack gas, referred to air

Excess aiv, %

Average square root of velocity head times stack temperature

Stack gas velocity, feet per minute

Stack gas flow rate, cubic feet per minute (stack conditions)

Stack gas flow rate, cubic feet per minute (dry conditions)

Stack gas flow rate, cubic feet per minute (STP) :

Percent isoxinetic volume sampled (method described in Federal Register)
Pollutant concentraticn, grains per std. cubic feet

Pollutant concentration, grains per std. cubic feet (Corrected to 127 C0»)
Pollutant concentration, grains per std. cubic feet (Coxrectcd to 5 EA§
Pollutant emission rate, 1bs. per hour

o ) eavirormental evgiveering, itie.

/A -




LHVIEQLULL L __CILESEIQQ LiCORPORATED
SQUELE SALELILG CALCULATIQNS
PLANT- STOCKTON GRAIN ELEVATORS  SAN FRANCISCO, CALIF, DATR=- 1/10/73
STACK- TUNNFI, BELT OUTLET RUN 1 FROM 9:05-10:35
WEATHER COPDITIONS- CLOUDY PR- 30,12 IF IG PS- 30,12 I B0

AS'- 2,18 59, FERT  TS- 522 DEGRFES R . TM- S14.8 DRGRFES R. [- 1.513 I K20
AH- 9,04 IN [20 . AF- 0,000341 SO, FEET CP- 0,83 VM- 129,555 CF V(- 24,7 MI,
TOTAI TIME- 80 MIN  NPTS- 16  ORSAT:

1)VWV = (0.0474)x(VC) £ 2 N O A SCF
"2)VsTPD= ( (530)x(Vi)x(PB+(Ag#13, 6)) )#( 25.92xTH ) ' 2)__137,248___SCF
Ve = (VWV) + (VSTPD) , 3)__138,4328_ __sSCFP
Y)W = (VWV) % (VD) S 4)__o.oecm _______
S)FDA = (1.0 - W) 5)__0.002 __ _____
6)ASSUMED MOISTURE FRACTION ‘§)__0.02 -
7)4D = (L44xC02) + (.32%x02) + (.28x(CO+H2)) . 7)__28.85 ______
TBIMS = (MDxFDA) + (18x¥) o , 8)__28.76 __ _____
*'9)GS = (M5) &+ (28.99) : ‘ 9)__0.°9 ________
10)EA = (100)x(02-0,5xC0)+( (0.266xW2)-({02-0.5x%C0) ) 10)__0 ________ 4 _
1DAVG({(Hx23) ) = (1:i)xsur([(#FxT5) ) coo 11)__348.5€60 __ ____
12)y = 17uxcpx(l(zg 92:P5xGS) )xAVG(J (HxT5) ) 12)__ue9ss.98____Fp¥
13)8S = (Y) x (45') T 13)__10821 ___Acr¥
14)QD = (QS) x (FD4) 14)__10702 ___CEuD
15)QSEPD= (QD) x ( 530345 ) x (PS:29.92) 15)__11038_ ___sSCFi
16)PISO = ( (0.00267xVCOxTS)+(FPOXTExVH+ M) ) + ( TIMExUxPSxAd ) 16)__89.4 _ ___.. s
175502 = ( 15.43xY ) ¢+ (VsraD) UGITS : GRAIIS/SCF ‘
18)812 = ( 12xESTP ) + (5002) o UNITS : GRAILS/SCF
19)ES50 = ( £SIPx(100+Z4) ) + (150) UNIY s : GRAILS/SCF
20)EM = (0.00857)x(ESTP)x(QSTPD) ~ UKITS : POUNDS/HOUR
PARTICULALY LAB AhALYSIb(MG)I PARTICULATE CONCENTRATIOLS(GR/SCF) | EMISSION BATL
_______________ GNP 19 TN -_+ SESIE) (5 V-3 ,___JI.(_LB§/.LQN)LL§§1E5
: ' 3
. o e -5 -
FRONT FALF SURT - .3000 | .0337x 10°° : 0*;2 ;199
BACK FALF SURTO - 12,0000 | 1.3u91x 1073 ) 32.72 127.62
TOTALS - - 12.3000 = 1.3828x 10 1 33.54  130.81
I |
| |
) |
I |
1 L

———— — o — o ——
—— T % e e A e T e s s e e i e e i
——— o S T —— ——— S i

o St e T s S S Y s St B s e P e e

encironmental engineering, inc.



LW

SQUALE SALPLILG CALCU

LALIONS

= Al L0442

PLAWNT- STOCKTOW GRAIN ELEVATORS
STACK- TUNNEL BELT OUTLET
WEATHER COWDITIONS- CLOUDY

AS'- 2,18 S¢. FEET LS- 524 DEGREKES R - JM- 516.6 DEGREES R-

Ad- 9.08 IV H20 Ali- 0.0003%1 SQ. FEET cP~

SAN FRANCISCO, CALIF.

DATE- 1/10/73

RUN 2 FROM 11:15-12:40
PB- 30.12 IV HG PS5~ 30.12 I7 KHG
f- 1.512 IN H20
0.83 VM- 130,521 CF VCc- 28.4 ML

TOTAL. TIME- 80 MIN  NPTS- 16  ORSAT:
1)VWV = (0.0474)x(VC) 1)__a1.3s5 ____ SCF
"2)VSTPD= ( (530)x(VM)x(PB+(AH+13.6)) )3( 29.92xTH ) 2)__4137.798 __SCF
3)vr = (VWV) + (VSTPD) ' 3)__139.1uy___SCE
Y)W = (VWV) + (VT) %) _0.03 . ____
5)FD4A = (1.0 - W) 5) 89
6)ASSUMED MOISTURE FRACTION 6)__0.02 o
7)4D = (. 44xC02) + (.32x02) + (.28x(CO+N2)) i 7)__28.85 o __
8)MS = (MDxFDA) + (18xW) : : 8)__28.78 ______
v 8)GS = (MS) % (28.99) A 9) 0,99
10)EA4 = (200)x(02-0.5xC0)3( (0.266xN2)-(02-0.5xC0) ) 10)__ 0 2
11)AVG(I(Ex23) ) = (1:i)xsuM(J(#xTS5) ) L11)_ 38,061 o __
12)y = ( 174xCPx(f(29.92:P5%GS) YxAVG( {(HxT5) ) 12)__5003 _____FEPH
13)@S = (Y) x (AS') ‘ 13)__10906 ___ACF¥
14)QD = (@S) x (FD4) ‘ 14)__10801 CEMD
15)QS5PD= (D) x ( 530348 ) x (PS+29.92) 15)__10998 ___SCF!
16)YPISO = ( (0.00267xVCxPS)+(POxTSxVM+) ) + ( TIMExUxPSxAN ) 16)__100,2 _____%__
17)E524P = ( 15.43xY ) + (VSyPD) UGITS : GRAIIS/SCF
18)E12 = ( 12x&£STP ) & (5002) UNITS : GRAIES/SCF
19)E50 = ( £STPx(100+Z4) ) + (150) UNITS GRAIKS/SCF
20)EM = (0.00857)x(BSTP)x(QSTPD) UKITS POUHNDS /HOUR

PARTICULATE LAB ALALYSIS (MG) | PARTICULATE CO

—— o —— — " — . T ——— —— S -

NCENTRATIOLS(GR/SCF) | EMISSIOR RATI
(£12) L(LBS/TON)( 155 /EF

e i

X 1 _(ESIR)

.ouug x10-3
1.4781 x10-3
1..5229 x10-3

L}
FROWT HALF SUBY -
. BACK HALF SUBIO -
TOTALS -

4000
13.2000
13.6000

e e e — —

1.08 4,22
35.72  139.30

I

I x10°% x1073
|

} 36.80 143.53

|
I
o
: |
_____ 1

COLMEINTS &+ _—

- . > . v i e ot S

- — o o e e s i s A0 e i e g e
i ——— o . — —— o — o —

———— —— " —— Y o T . Ty T S R

environmenial engineering. ine.
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PLANT- STOCKTON GRAIN ELEVATORS SAN FRANCISCO, CALIF. DATE- 1/10/73

SPACK- TUNNEL BELT QUTLET RUN 3 FROM 2:05-3:49
WEATHER CONDITIONS- CLOUDY PB- 30.12 IN HG PS~ 30.12 IV HG
AS'- 2.18 Sd. FEET 7S~ 524 DEGREES R - IM- 517.1 DEGREES R H- 1.586 Il H20
AH- 9.69 IN H20 AN- 0.000341 S@Q. FEET cP- 0.83 VM- 137.153 CF Ve- 27.4 ML
TOTAL TIME- 80 MIH NPTS- 16 ORSAT:

1)VWV = (0.0474)x(VC) _ , 1) scrF
2)VSTPD= ( (530)x(Vi)x(PB+(8H#13.6)) )+( 29.92xTH ) . 2)___ihk.gR3__SCF
Ve = . (VWV) + (VSTPD) ' - 3)___ane_181__SCE
%Y = (VWV) & (VD) L 4) 0003 ____
SYFDA = (1.0 = ¥) ’ : 5) Q.991 -
6)ASSUMED MOISTURE FRACTION : 6)__0.02
TIMD = (L 4uxC02) + (.32x02) + (.28x(CO+l2)) , 7) e 28088
TS = (MDxFD&) + (18x¥) _ ‘ 8) 288 e
"9)Gs = (MS) & (28.99) g ' 9) 0.9
10)£A = _(100)%x(02-0.5xC0)+( (0.266xH2)-(02-0,5%C0) ) A 10)___q 4
11)AVG({(Ex23) ) = (1) xSUM(J(#xTS) ) o . 11)___36.302___. __
12)y = ( 17uxCix(f(29.92:PSxGS) )xAVG( Y(HXTS) ) - » 12)___5246.2..._EF:
13)es = (Y) x (48') ‘ : 13)___i1s38___ACZFL
14)Q@D = (Q8) x (FD4) , y k) ___1i336__.CZUD
15)QSUPD= (D) x ( 530378 ) x (PS%29.92) ‘ : 15)___11543___SCF:
16)PISO = ( (0.00267xVCxZS)+(POXTExVH+) ) + ( TIMExUxPSxAH ) 18) 100.3 %
17)280P = ( 15.43xY ) + (VSv¥D) UHITS : GRAILS/SCF
18)£12 = ( 12xES4'P ) + (5002) . UNI?S : GRAIES/SCF
19)E50 = ( ESTPx(100+Z4) ) # (150) .UNITS : GRAINS/SCF
20)EM = (0.00857)x(ESTP)x(QSTPD) UKITS : POUNDS/HOUR
PARYICULAYE LAB AKLALYSIS (MG) | PARTICULATE CONCENTRATIONS(GR/SCF) | EMISSION RATE
— Il %___ge_?gzzs) (E12) - J,.U.BSLI.Obl.)Léﬁézb’é
| | 5 -
- i ) X107 x1073
FRONT HALF SUBT - .2000 | .. 0213 x10-3 ) 0.52 2.1N
BACK HALF SUBTO - 5.4000 | .5752 x10-3 14.05 - 56.90
. TOTALS - 5.6000 | . 5965 x]0-3 V14,57  59.00
' : : | ' |
‘I . |
| |
| |
| l
— S |
COBMENTS 3 e _— —_—
PLSY CONDUCTED BY Bob Durgan

———— g ——— — e e e o s i i i 2o
——— s o e =t ot e S o S o S Bt o i o o
- ——— o —— —— - —— - —

—— . A A o 4 ot S o St 2 e s B S S

environmental engineering, ine.
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EAVIRQLUEITAL EUQILEERING, LECORPORATED
SQUECL SAEERLILG CELCULATIONS

PLAWNT- STOCKTOW GRAIN ELEVATORS SAN FRANCISCO, CALIF. DATE- 1/11/73

STACK- TUWNEL BELT OUTLET RUN 4 FROM 9:10-10:35
WEATHER CO&DITIONS- CLOUDY PB- 30,12 IN HG PS- 30,12 IV HG

AS'- 2.18 5S¢, FLET TS~ 522 DEGREES R IY- 513.1 DEGREES R - 1.514 IF H20
Af- 9.08 I {20 Al- 0.000341 SQ. FzELT - CP- 0.83 VM- 130.557 CF Ve- 18.7 ML
TOTAL TIME- 80 MIN WPrsS- 16 ORSAT:

1)WYV = (0,0874)x(VC) 1) _ Q.89 SCZ,
2)VsrpPp= ( (530)x(Vd4)x(PB+(AH+13.6)) )&( 29.92xTM ) 2)___i3R.7151__8cr.
3)vi = (VWV) + (VSTPD) ' . v : 3)__.139.63a8 __8CZ.
4)i = (VWV) % (VT) ‘ 4)__ 0,006 _______
S)FDA = (1.0 - ¥) . : : CS8)__0,994 _______
6)ASSUMED MOISTURE FRACTION - , C6)__0.02 _______
D = (J44xC02) + (.32x02) + (.28x(CO+N2)) -7)__28,85 _______
8)MS = (MDxFDA) + (18xW) ' 8)__28.78 ______
. 9)GS = (M5) + (28.99) 9) 0,99 _ —_—
10)E4 = (100)x(02-0.5xC0)+( (0.266xK2)=-(02-0.5%xC0) ) 10)__9O0 ________ 45
11)AVG({CHxZ3) ) = (1:i)xS #xTS) ) . 11)__34.597 _
12)U. = ( 17uxChx(f(29.92:PSxGS) ) xAVG( J(!isz) ) 12)__4997.9 ___FBX
13)@S - = (Y) x (4S")
14)QD = (QS) x (FDA) : 22
15)QS5'PD= (D) x ( 530345 ) x (PS229.92) 15)__11066 ___gCF.!
16)PIS0O = ( (0.00267xVCxZ8)+(POoxTxVMsTH) ) + ( TIMExYUxPSxAN') 16)__100.2 4
17)E50?P = ( 15.43xY ) + (VSYPD) UIITS : GRAIiS/SCF .
18)K12 = ( 12x£S4P ) + (%002) ULITS : GRAINS/SCF
19)ES0 = ( ESTPx(100+ZA) ) # (150) : UNITS : GRAIUNS/SCF
20)EH = (0.00857)x(ESTP)x(QSTPD) - "URITS : POUNDS [HOUR
PARTICULATE LAB ALALYSIS (MG)| PARTICULATE CONCENTRATIONS(GR/SCF) | EMISSION RATZ
CY ) 1.__(ESIP) (E12) — ll(_L_BS/TOI*DLLz_agzg.z
|
e | - | 05 1073
FRONT HALF SUBT - 312,2000 } 34,7186 x10-3 o " lg79.89 3292.44
BACK HALF SUBTO - 1.3000 .1uu6x10‘g o Cal08 137
TOTALS .- 313.5000 , 34.8632x10 tog3 97 3306.15
.| |
| |
| |
| I
S 1l S | -
COMMEITS + _ e

TeST COWDUCTED BY 3 Bob Durgan

—— e o T S — " — — " ——— -

environmental engineering, inc.



LHVIEQENZITAL EXGLUEERIEG, ILCORPORAZED
SQUECL SAEZLILG CALCULATICUS
PLANT- STOCKTON GRAIN ELEVATORS — SAN FRANCISCO, CALIF.  DATE- 1/11/73
STACK- TUNNEL BELT OUTLET - ' RUN 5 FROM 11:10-12:25
WEATHER COWDITIONS- CLOUDY PB- 30.12 Ik HG PS- 30.12 I& HG

AS'-.2.18 5Q. FEET ' [S- 522 DECREES R TY- 515.3 DEGREES R J- 1.547 IN H20

AH- 9.43 IN H20  Ail- 0.000341 SQ. FEET " CP- 0.83 VM- 115,384 CF vC- 24,1 ML

TOTAL TIME- 70 MIN  NPTS-- 16 ORSAT:
1)VWY = (0,0474)x(VC) 1) a8 SCF_
2)VSIrPp= ( (530)x(VM4)x(PB+(AH+13. 6)) ) ( .29.92x7IM ) 2)__422.215___SCF_
3)ve = (VWV) + (VSTPD) : 3)__323.357___S8CF_
Y)W = (VWV) % (VT) 4)__0.009

5)FDA = (1.0 - W) $)__0.991 . __
6)ASSUMED MOISTURE FRACTIOI 6)__0.02

7)MD = (J44xC02) + (.32x02) + (. 28X(00+H2)) - 7) 28485 o ___
8)MS = (MDxFDA) + (18xW¥) 8)__28.75 0.
9)GS = (Ms) +# (28.99) 9) __0.99 ______.
10)E4 = (100)x(02-0. 5x00) ¢ (0. 256xu2) (02-0. 5xco) ) 10)__0 4.
11)AVG(/(HX’4’S ) = Y 11)__35,334 ——

( 174xCPx(f(29.92:PSxGS) )XAVG(

12)Y = Mxra ) ©12)__5307.2____FF¥.
13)Qs = (Y) x (45") o 13)__331134 ___ACFM.
14)QD = (gS) x (FD4) 14)__11031 ___CEND.
15)QS5PD= (D) x ( 530348 ) x (PS%29.92) 15)__31275____SCFii
16)PIS0O = ( (0.00287xVCxTS)+(POxTExVM+ ) ) %+ ( TIMExYUxPSxAd ) . 16)__99 u_.
17)e54P = ( 15.43xY ) & (VSLPD) UHNITS : GRAIIS/SCF
18)k12 = ( 12xES¥P ) #+ ($C02) UNITS : GRAIUS/SCF
19)E50 = ( £STPx(100+CA) ) # (150) ‘UNITS : GRAINS/SCF-
20)EM = (o0, 00857)X(ESIP)X(QSTPD) UNITS : POUNDS /HOUR
'PARTICULATE LAB ALALYSIS(MG)I PARTICULATE CONCENTRATIONS(GR/SCF) | EMISSION RATE
[P ] : (ESTP) _______ (E812) - %QBSLUEDLLQ§ZJR
| b
' ' : | ' { x10°5 «x10-3
FRONT HALF SUBT - 1.0000 .1263x10-3 3.33 12.20
BACK HALF SUBTO - 5.2000 | .6565x10" : l17.33 63.43
" TOTALS - 6.2000 | .7828x10'3 } 20.66  75.63
| : ! .
| . |
i ' [
] ] -
| |
— I SR —
COLME TS .
TuST COwDUCTED BY - __Bob Durgan o
‘ _.Laery Wurts_

———— o — ——— > — v — — —— o - T

. o P o - o g o e i e i € VP G L S
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-APPENDIX B

FIELD DATA SHEETS



AT ERA A TErp,  [lrr 90

DATE_ |=10-73

LOCATION . T LRI ril. i 7 =rat iz &

) PR

STACK 1.D.

10 ri

BAROMETRIC PRESSURE, in. Hg
STACK GAUGE PRESSURE, in. H,0

30, /2.

PRELIMINARY VELOCITY TRAVERSE

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUWBER (aps), in.Hz0 (T), °F
AVERAGE

OPERATORS . Durisrsd Lo, JAGETS
TRAVERSE VELOCITY STACK
- POINT HEAD TEMPERATURE
NUMBER (Apg), in.H,0 T), °F
/ /.5 62
2 A 2 i
2 . H
Li " 3 [
[ [ %o !
2 2. 50 i
3 2. % .
H 2.5 [
AVERAGE
EPA (Dur) 233

- 4/72




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLNT S\ GREINS TERMIARL P er | )

OATE _____J=1o - 73
* SAMPLING LOCATION

TunvEL GBeeT (;u]“Lé?f’

INSIDE OF FAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE A) 20
INSIDE OF NEAR WALL TO :
OUTSIDE OF NIPPLE, (DISTANCE B) —
_STACK 1.D., (DISTANCE A - DISTANCE B) 20 l”
NEAREST UPSTREAN DISTURBANCE Yo

NEAREST DOVNSTREAM DISTURBANCE

CALCULATOR &FD YR G-I SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION {
POINT , FRACTION - COLUNNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER . OF STACK 1.D. STACK1.D. " | (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUNMNS 4 & 5)
’{ ’ it - ‘ »I' 3
/ 4.7 20 | % | &
° ) 2 / /
2 EY; EPU = 57
-7 ”~ - i ,l — 5 Jj
L 23 - 2 /5 / : !
' J
H 92,3 | a4t | & e — Lo
EPA (Dur) 232

412



’

'NOMOGRAPH DATA

PLANT S.E 5/’[}’,5/5/ 7’5}2/}1'/”;;1_ }0/[:,( 70

DATE _ ,/" [0-7 3

SAMPLING,LOCA‘.I'ION Tur/rvel & FU‘ ﬂf/_f LE J~

CALIBRATED PRESSURE DIFFERENTIAL ACROSS -

ORIFICE, in. H,0 AHg / 20|
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Tmavg, | 50
PERCENT MOISTURE IN GAS STREAM BY VOLUME Buo | 2

BAROMETRIC PRESSURE AT METER, in. Hg

n | . F0./=
| STATIC PRESSURE IN STACK, in. Hg -
| (Pp0.073 x STACK GAUGE PRESSURE in in. Hy0) | 30

.RATIO OF STATIC PRESSURE TO METER PRESSURE

AVERAGE STACK TEMPERATURE, °F.

avg. O

AVERAGE VELOCITY HEAD, in. H,0

8Pavg. | 2.

MAXINUI VELOCITY HEAD, in. H0 x| 2.9
C FACTOR 0 3y
CALCULATED NOZZLE DIAMETER, in. A
VL
ACTUAL NOZZLE DIAMETER, in. /

REFERENCE ap, in. Hy0"

EPA (Dun 234 -
4/12

e rw}



//»:,{_‘7 '4;’/“ N '/'/_4

(O o A -

PLANT_S\ P G Asp) FRMIA/HL Plee o

t
[

St Llarede

PROBE LENGTH ANVYPE__é___AfL.SS

£0°

. DATE Jom JO - 7% s af NOZZLE 1.D. ; _
y o e SAMPLING LOCATION _TunNFL BELT W u‘l LET ASSUMED MOISTURE, % 2 %
S ' SAMPLE TYPE __PARTI'CUARTE SANMPLE BOX NUMBER -
RUN NUMBER { METER BOX NUMBER ____
OPERATOR __ K- DuRGAN L.luufzv METER 4H, /‘. T |
AVBIENT TEMPERATURE T i C FACTOR ) ’.(... .53
BAROMETRIC PRESSURE 2 PROBE HEATER SETTING 20 /£
STATIC PRESSURE, (Py) — 229 ) e (o HEATER BOX SETTING e
FILTER NUMBER (s) — 000 ¢) 2 REFERENCE ap o0 i
Sierep bxk L2 A scuemmc OF TRAVERSE POINT LAYOUT
7 e AR 2,77/, READ AND RECORD ALL DATA EVERY_~>___ MINUTES
TRAVERSE CLOCK TIME GAS METER READING VELOCITY | ORIFICE PRESSURE STACK DRY GAS METER PUMP SAMPLE BOX IMPINGER
POINT I caupLinG (24-he Vp). 18 HEAD DIFFERENTIAL | TENPERATURE |  TEMPERATURE VACUHUM. TEMPERATURE, | TEMPERATURE,
i in. , in. 0 in. Hg 0 F
NUMBER | Ty min 1 SLOCK) apg).in. Hy0 | (aH). in. HyO) T9.%F INLET | OUTLET f
‘ 17), &S DESIRED | ACTUAL (Tm i) °F | (Tay g °F
Al 7 7 oy N = P
NSREE | ,0\5 + / // s P j“'{ ‘ ,y"j" e, AL 5:2_ \5'/ ¢, ) ~— [/ 3
/ . !’1 fev g o 6‘.:”, £~ | 5/ Y. — "/ v
. L Loz 0 1 oudet el o L3 [ 42 LYol e Y v
O \ . i Palfalar gl Ao A PLATS PR, Y —_ TR
s - / o -"‘ . \o. N Cr,od J I', & 1, {)‘ ¢ T 1""/: (‘?J {:‘ o - -'ﬁ;,-/ e
<, 0 };". -l}" S f\}‘, I :'I/f‘ o ’AIJ 4 {”: f_;v‘.:; . g ;'i ‘o L 4 @ e '“:" :"
Ll‘ }}Kv““. Wy b, W IR B 12 IS, &2 £ 4 L Wl i ...}/ N
i cp r 7 - A - N -~ -~ 'r~_
A 2202 ) | aanlsel tsol st sz [ [ 5l - &
. T ) .
B a-— / . g -A .
LAY Vi 77 o - .y . i Y] i
23,‘3. | ) 77’ Do, < Do e oy L2 |0 ; N Searimm o s
s R ) j‘ :’? e | A Y o 7o sem D
— ~ , - —L —— —
i ) / . 10 0 2 W Y0 [‘f‘ f_? DL o L7 “ 'E} e - 3:/ s
g s () (/C'? St é{:i., oy \‘/5 Lf’ ¢ — Z/ :_3__
Y 77 . = o " — . Tamy
(2;"\-} ——3 ,/L.‘; ot "11..: ’ () :/'-) r v }("] /(‘4"0 ! (5 :’ w:‘: 7 -5 {i < )O () i [/?
. , ::{‘_ . 4") “/, "; !;:)m R "-._".‘: 5 " Ty * ‘ .-“;“'.'"'i < Pioe t{'.;" .-l’ ' o han [/ ‘)“
L‘I [H D Gee Ao ihd ",l. ( o BN N T IR Y —~ sy
(vﬁ“, v :‘"' 2 7:‘? ’ 6“/ '? ;’ [} l[‘l/ ':’ Cj‘ (/L’t, C[’ ’,:“:/) fl“! o7 f“'r ) "'j g[‘,' ‘,,»:‘5‘ \ {\ '} (:‘ [ t/‘jh
. Y e any & WA IRAL
/ ﬁ'\‘ L 5/30 T -2, 51722 S
4
&
el Ve @
CONMENTS:
EPA {Dun) 235 ' 8@ o,
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. /M.

PLNT S £ (2 PRI T8Rm Pirr Qo

PROBE LENGTH AND TYPE__ £~ lainecs

DATE l=ta->y . . NOZZLE 1D, _ /4
SAMPLING LOCATION _ 2L/ 2. £70 5" 77 evwrrd €7 ASSUMED MOISTURE, % !
SMHPLETYPE __ gty 1 Cy b d 7o SAMPLE BOX NUMBER ___ws
RUN NUMBER e METER BOX NUMBER
OPERATOR __/_: c = 1rv” 2 p7A17 La IR TS METER aHg R -
AMBIENT TEMPERATURE ___.% 4~ : C FACTOR S PE = O 3
BAROMETRIC PRESSURE .23 o 2 % PROBE HEATER SETTING L P
STATIC PRESSURE, (Pg) 21 / = HEATER BOX SETTING s
FILTER NUMBER (5) — 231 o4/  REFERENCE ap o2 i
Y n 4 - SCHEMATIC OF TRAVERSE POINT LAYOUT
] oA ;‘, ,.“ i) 28 - . o .
S il ;Z{ © READ AND RECORD ALL DATA EVERY_.5"__ MINUTES
- - e P — A ‘
TRAVERSE CLOCK TIME GAS METER READING VELOCITY | ORIFICE PRESSURE STACK DRY GAS METER PUMP |  SAMPLE BOX IMPINGER
POINT  1eauol inG (24-he ) 18 HEAD * DIFFERENTIAL | TEMPERATURE |  TEMPERATURE VACUUM. | TEMPERATURE, | TEMPERATURE,
. i i o in. H o o
1 NUMBER | "7 ine nin CLOCK) (@pg).in. B0 | (aH), in. K0 (T,).°F mer | oomer - F F
£ . L REA ) DESIRED [ACTUAL T °F | (T g, °F
[ TF R 7 P o T - e b f
B / [z " A i | ferulmeelaad LY |Ln | SE] 65 == €
‘ ‘ 2l R 2 LS IV R s B P
-, ey B 7 i ) = e - -
_ o, = S 2 Yo & S | Ss 70 (778
a3 TR RAe Ay AR DR T bt 44
R B [5 e 270 N/ AR WRAY: . 5 g A
e e . 2 i !’ Vi 3. ‘;,}L} T K U N A =":~t of, & - A/ ((
. v a et It LES I’ T e = " oS
wl[! ! b ?,r 'd( i e ! , ,;/ 2‘ {{O \5 A “f)'.‘,{ C:?‘ & - {/f,'/
PR _ SE T RN N Lo
P ’f : / ‘!_!4‘ lv'.;") :_(4 e - "
* i) £y TNy g e 4 Y ) o - - H '? A e N * e i e
NI I [ R0 7.7 £9 | 5w |4 | bvp|  — Lo
P o P - T . L A ¥ £ g n e 2 g
Al ; o 7 37 L7 - 7 l‘ e | i) Pad & 4 N s re Q@ —_— sl
,//5 ,’: ;‘1 i ' l.;’ 3 ‘/5/ z l '(CD / yays /,/:7, Cl"fﬁ 6 (/ 57 .5( C?‘ f,) S— 50
Lyh 353 ¢ 260 | fo.ofiore] €Y | 57|24 | 9.5 i 5 o
s - WAl —C) . < =5 > = e
- L5 259 . % 270 | fousolpro| €Y | S71.58 | 95 N Y o
= , SEb & 2.70 | eoolfosd 69 | Solse |25 = | o
2 L [& %" S72.6 [ Q0 | 262 2o A | G | S€ [ §:0 — Yo
s |~ 7% Y3 W90 | 60| Zh L7 S lsE | Zo - SO
/ Tal W AZR f =572 e W24 2 ce

COVHENTS:

EPA (Dur) 235 .
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FﬁDATﬂ

PLANT L Piee 90 . PROBE LENGTH ANDT, 67 QM__S.5
_DATE NOZZLE 1.D.
SANPLING LOCATION _Turipli L EFLT QUILLT . ASSUMED MOISTURE, % 2
SAMPLETYPE ___ fApNTICULATE SAIPLE BOX NUNBER. —
RUN NUHBER METER BOX RUMBER
OPERATOR __[-Dupsdnr L . worrs METER aH, 7 -
AMBIENT TEMPERATURE _____5 O C FACTOR _. A e 0;‘?5
BAROMETRIC PRESSURE S «J 2% PROBE HEATER SETTING ____ 707 o
STATIC PRESSURE, (P) 30 ¢/ = - HEATER BOX SETTING —
' —~ FILTER NUMBER (5 B T SN .+ . REFERENCE ap FanyivA
SCHEMATIC OF TRAVERSE POINT LAYOUT
o osi thr Ger# 27 P 7 Lm, READ AND RECORD ALL DATA EVERY MINUTES
TRAVERSE ™\ CLOCK TtE GAS METER READING VELOCITY | ORIFICE PRESSURE STACK DRYGASWETER | PUMP | SAMPLE BOX IMPINGER
POINT | cruotinG (24 AN HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE VACU}:JM» TEMPERATURE, | TEMPERATURE.
. ) . . o in. 0
NUMBER BrﬂE.min CLOCK) (A_ps)' in. qu (aH), in. HZO) ‘Ts)' F WLET | OUTLET in. Hg of F
/ : o7, Y3 DESIRED | ACTUAL , (T i) °F | (T o). F
] 71 RORE = - - = "
“(:( PN —) ’ ! ’.’, Jr‘, -'/4 B C] —;:-"_?-,,/O ,,/,_/,. (72() 6 (/ . L;K ‘_'f.(_:, 7’5 — j 2
i sy /-—'\\ _ - 39/, 3 LeZO NG 2000l LY 5€ SE] D £ — L2
M) [ = 5 29¢g 290 |Ja |Jo5| 64 |S¢ | 56 |ee|l — 52
/ e / ' , Yos, & 2 0 [ 0 | /.5 €4 | 5 | I8 | o — J.2
§ e 2 Y, 'S <z g - ——
- i) 15N DVERE L.go o 48l LY |52 [ s5€] 7.0 S
= -' /’// 67‘ / (?J o C) i f’ /\‘: /) 4 L/ 5;'? 0..‘3“ />‘ ol i j.::’
el —H [Z7/3" ya5.Y | a.20| 290 0] £y |5v | <6l o — S0
- ' . Y37, 907] 1 2. 20 | &7l B0 £ | s9l 56 | Lo — S
. ' : ’ Sy ) 5S¢t
Y '“ Yil, 977 :
. T, T . o <
1 | /3 Y34/ Xeot | pedlyied ¢4 |59 5461 Y%S — 5o
- : lz"—/ﬁ/--‘}'(v 2.0 | Yo Rice €Y | S¥| 57145 — L
! a e ) -l . < .
2 5" /50,5 12:.50 95990 £4 | 57| 571 4.0 - S
? , H 54,2 cpAolgemlgenl  fy LR 67 | S — | 4 £
. { o S -
2 L Lés0 2.90 | Jholinsl 9 | x| S72 5.0 — Y&
_ - 2 2 | 2090 ol sl £ | s2 S 2] Lo — ¢) ==
e ——L 187 2.6 | [nolloa| € LS 7 150 — &
: *OP ; L/Sfé' 333 Lo L Lol i"l ECT N AIRAYe) e [y
y - lch.cco fiolscee | it ] oy JsesE |eede|
e
R A SR EES
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EPA (Dur) 235 ) ' &DM .
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Flﬂ)ATF

; £’ XX

PLANT 3_ = (;—/;”/Il 14 2q /0r/- ?cw PROBE LENGTH AND TYP
DATE _ 71— R NOZZLE 1.D. -
SAMPLING LOCATION / 11/\ it G ELT oorlie T ASSUNED MOISTURE, % DR/
SAMPLE TYPE 17716 p LATTS SMAPLE BOX RUMBER —
RUN NUMBER __ ‘ , METER BOX NUMBER [
OPERATOR ___ji- 12010 pgn/ L hrowl g METER aHg /e 7 P 3
AMBIENT TEMPERATURE 55 CFACTOR. 3. ¢ ' O
BAROMETRIC PRESSURE 2 - 2. PROBE HEATER SETTING ___ "
STATIC PRESSURE, (P,) o/ = HEATER BOX SETTING _
FILTER NUMBER (s) : REFERENCE ap o7
SILIEm GF L 4 _ SCHEMATIC OF TRAVERSE POINT LAYOUT o
)z, 71 READ AND RECORD ALL DATA EVERY___ 3 MINUTES
TRAVERSE ™\ CLOCK TIME GAS METER READING VELOCITY | ORIFICE PRESSURE STACK DRY GAS METER PUMP | SAMPLE BOX IMPINGER
POINT | cauot inG (24-he (V). 18 HEAD DIFFERENTIAL | TEMPERATURE [  TEMPERATURE VACUUM, | TEMPERATURE, | TEMPERATURE,
! H i [ in. H n
NUMBER | TitE. min CLOCK) {apg), in. Hy0 (aH), in. H20) ﬂs), F INLET ouTLeT |- in. g of F
3 L I L T DESIRED | ACTUAL _ (T i) °F | (T g °F
; | % —_ A 75 7(;.--0 2 o0 7 J :/ /j . 5 / - L/ ,
4% i _ (75 | 2en| 200 P 5 / /
()cr- 2 1/~ 505 NN A X I el sy | g [ |
A S0 7. & 2.5 | ru | 8 R \
' 3129 ) L. Foo | ool a0 < 52| x )
< AT B e /.?.gf) 5 " 52 .4 /
H =4 530 0 =.5 | Jo.o| o i = | 7 { ;
- Y£Oo L BN T S 2o | ol mo s e ) e
1 2,75 |.52. 73 - \
0 938 ,
1 15 5>, 7 -. 0|0l 50 62 ST s3] % / 45
| 4o &l 7 oD | Bl go Ll S5 K /[ W7
-0 \ 215 D85 D AV A NE NI EREIE /
2y 4 ~ Py -7 H [ § —
& oo 562.2 R 2N WA EVA S S AN (
: E R MY LS, o5 1 /6.0 12 5 i : IR \
- . Ty S :) . :) /""x”/,‘ /0’ 0 \__I'/ //‘ l.\ :;v ‘i? / l
THERR SRl 5 /75170l 70 £ i 1R \ !
M e v 20 e, S g t 3 . A =y - e
40 /,.‘& P 5ETe o) | 75 2o | ol T Syl LS53 \ <7
_, 10} )15 vl IR 274 o] sz sy | <3 \
¢ ‘ ' L7 |0t
e N e o N “/’! ;’ , '.y
COINMENTS: _
EPA (Dur) 235 )
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S

pLanT. i fe (YR "/ d /" It52m. e Fo PROBE LENGTH ANP TYPE / st s
DATE [~ 7 _ . _ NOZZLE 1.D. /4 )
SAPLING LOCATION 207777~ LT goTisT = ASSUMED MOISTURE, % =2 5
SAMPLE TYPE __L/20 ~p Cuvt fs 2 , SAIPLE BOX NUMBER —
RUN NUWBER > METER BOX NUKBER ‘
OPERATOR ___ /. D, RG 7ips A RS HETER aMg /.7 O -
AMBIENT TEMPERATURE S5 . . C FACTOR 1S e C 6§
BARONETRIC PRESSURE <800 ¢/ 2 : PROBE HEATER SETTING ____—
STATIC PRESSURE, (P) DO ) 2 ' HEATER BOX SETTING —
FILTER NUNBER (5) — ' _ REFERENCE Ap A7
SsLfca god _ SCHEMATIC OF TRAVERSE POINT LAYOUT
, et d L READ AND RECORD ALL DATA EVERYi. MINUTES
TRAVERSE CLOCK TIME GASMETERREADING | VELOCITY | ORIFICE PRESSURE STACK DRY GAS METER PUMP SAMPLE BOX - IMPINGER
POINT SAMPLING (24-hr Vo), ITCI HEAD -| DIFFERENTIAL | TEMPERATURE TEMPERATURE VACUUM, | TEMPERATURE, | TEMPERATURE,
MBEP _ K in, . in. T in. H ° a
NUMBER | yig min &LOC ) (8pg). in. Hy0 (8H), in. H,0) (g °F INET | OUTLET ’ F ]
> 770 Z57./2 6 DESIRED | ACTUAL T - °F | (T g °F
| |15 | 5930 2.5 | [Osd Jod 62 | SY| A¥ | & / 5
€ > -~ T s j
/p : e 2D /C) ,A /0,4 | 5] s ’!) o (} / ) ,'I
\ 1 éo 7, S lJ ,/.\J z f/l'-" ’; [ :.‘;,," 505 . k /.'
8 A st 2.7 A s ' 5 Y I ) !
3 l.) S 1. L] O 2.5 /0 ol )04 \{;s’: 17/(/ 5 : ) s
. P o~ ~ i ] - i
A - - L7 { 2.2 (0.0 /0.0 i D7 ! i i
L[ di" L'{ B/ 2.0 ? o 7 f‘_{‘.; g ] ,) \ . /I
! e \ - e - — < . Vs 34 = ?
L /150 LYno075 2. ¢ & e S/ 39 5 / ~
e st R ) i
Q Y2 .
[ 14 — 1070 | 7.0 70 62| S/ S>> Y = 4%
0 £5/).3 /25 | 20l z0l <7 A5 | { ]
2 1% - — 2.3 | g Yl gy / a4 S N /
| 2 (215 L8/ 2.5 | G| an ] 01 54K / (
b " = g P ' v R - = 5
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‘APPENDIX C

SAMPLING PROCEDURES



SAMPLING PROCEDURES USED AT STOCKTON GRAIN ELEVATORS

Prior to performing the actdai tests, it Was necessary to
determine the following stack parameters: average temperature, velocity
head, moisture content, and number of samp]ing points to be used.

The. average stack gas temperature was determined with a bi-
meta111c d1a] type thermometer. \

| The average velocity head was found by making a traverse of
the stack with a calibrated type "S" pitot tube and inclined manometer.
A copy of this preliminary velocity traverse is included fn Appendix Bf
| Moisture content of the stack gases was estimated from local.
weather data. | |

The number and location of the sampling points was found

using Method No. 1 of the Federal Regfster (Vol. 36, Nos 247, December
23, 1971, Seotion 2.1.3 and Table 1-1, pp. 24882 - 24883). A eOpy ot ,
the traverse point locations on each<dtameter samp1ed is included in
Appendix B.. | | | |

The samp11ng train used cons1sted of the fo]]ow1ng equ1pment:
a stainless stee] nozzle; a g]ass ]1ned probe, a Gelman Type "A" g]ass |
fiber filter; two Greehburg-Sm1th impingers, each cohta1n1ng 100m1
deionized water; one dry impinger? one-impinger containing about 180
grams of silica gel (the first, third, and fourth 1mp1ngers had mod1—
fied tips with 1/2-inch 1.D. openings, the second impinger had a

standard t1p), a thermometer on the fourth 1mp1nger flexible samp11ng



. line, air-tight pump; dry test gas meter; and a calibrated orifice with
inclined manometer attached. Figure 2 is a schematic diagram of the
sampling train.

The impingers were held in an ice bath to condense the mois-
ture in the stack gas.

Two ports located at right angles to each.other were used
for sampling. Four points on each diameter were sampled each for ten |
miﬁutes making each test a total of 80 minutes. One exception to thié -
procedure occurred on.run No. 5. The last two points sampled during
this test were sampled for five mfnutes eéch in order fo finish the test

before the bTant shut down.



SAMPLE RECOVERY .

Sampie recbvery was carried out in accordance with Method

No. 5 of the Federal Register (Vol. 36, No. 159, August 17, 1971).

To insure that the samples remained uncontaminated between testing and
lab analysis, they were stored in clean glass mason jars equipped

with teflon seals.
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APPENDIX D

PLANT OPERATING DATA



- A. Process Description
The tunnel belt system collects the dust generated as grain
is discharged from the storage silos onto any of the three conveyor
belts in the tunnel. The belts are 42 inches wide and have a carry-
ing capacity of 750 T/hr. They are hooded along their entire length.
Dust is aspirated at several points along the belt and a]so from
the leg boots into which the grain discharges from the belts. Inlet
and outlet tests were conducted on the fabric filter while milo was
being transferred from one storage bin.to another. This transfer of
the grain called "turning" is done to cool it after heat builds up
spontaneously. |
B. Equipment tested
Collection System #3
Mikro D Pulsaire filter w/reverse jet c1ean1ng
Serial No. 69H232 .
Type 100S 8.20
Air flow rate -~ 13,000 cfm
Air/cloth ratio 14/1
Bags: polypropylene felt (Mikro style 17406)
Fan size: . 60MW - .
41 B. HP
1201 RPM-
Motor: 50HP
1750 RPM
C. Discussion of Test
During test run #1, #2 yellow milo with 5% broken kernels
and foreign material (BCFM) and 13% moisturé_content, was transferred
‘ from_one bin to another. The conveyor belts in the tunnel are numbered
5, 6 and 7. Grain was carried on]y on belt #5 at about 13000#/minute
(390T/hr). The milo weighed about 57.5 1b/bu. The first bin was
emptied at 10:05 a.m. There was no flow on the belt for about 2 minutes

while the operator switched to another bin.



During test run #2, also, #2 ye]]oﬁ milo was transferred
from one bin to another on belt #5. Grain flow on the belt was
about 13000 1b/min.

During test run #3, the flow of #2.ye11ow mi]o_on belt"
#5 was about 13500 1b/min.

| Test run #4 was coﬁducted from 8:55 a.m. until 10:30 a.m.,

January 11, 1973. The flow of #2 yellow milo on belt #5 averaged V
11,200 1b/min. | | |

Test run #5‘was conducted from 11:05 a.m. until 12:25 p.m.
~on January 11, 1973. During the test, #1 hard winter wheat was trans-
ferred from one bin to another. | |

There were no visible emissions at anytime during the tests.

D. Process Data

Test run Material ~ Grade = %FM 3H,0  Process rate
1b/min tons/hr

1  Yellow milo #2 5 13 13000 390

2 Yellowmilo  # 5 13 13000 390

3 Yellow milo # 5 13 13500 405

4 Yellow milo #2513 11200 336

5 Hard winter wheat 1YH 0.15 12.7 12200 366

THH 0.2 12.0
1HH 0.15 13.2



APPENDIX E

ANALYTICAL DATA



~ EET LABORATORY DATA

PROBE (Total) ACETONE- Run #
— _ A 72 73 7 75
Volume of Sample, ml 124 82 122 286 114
Final. Wt. of Beaker, g. 65.4049  101.0602  85.5197  90.6697  88.1292
Initial Wt. of Beaker, g. 65.4007 -101.0568  85.5157  90.3510  88.1248
Wt. of Residue, g. 0.0042 0.0034 0.0040 ~0.3187 . 0.0044
(-)Beaker Blank, g. ~(-) 0.0012 0.0012 0.0012 0.0012 0.0012
Wt. of Resideu - 0.0030 0.0022 0.0028 0.3175 0.0032
(-)Soluvent Blank (-) 0.0026 0.0017 0.0026 0.0060 0.0024 .
(Corrected for Sample Volume) v -
_Corrected Wt. of Sample, g. 0.0004 - 0.0005 0.0002 0.3115 0.0008
FRONT-HALF (Total) Hp0
) ¥2 73 Ty 75
Volume of Sample, m] 655 556 500 510 577
Final Wt. of Beaker, g. 115.7263  104.6304 148.8509  149.2793  150.1017
(-)Initial Wt. of Beaker, g - 115.7150 - 104.6208 148.8452 149.2748  150.0943
Wt. of Residue 0.0113 0.0096  0.0057 0.0045 0.0074
(-)Beaker Blank,g (-) 0.0012 0.0012  0.0012 0.0012  0.0012
Wt. of Residue, g. 0.0T0T 0.0084  0.0045 0.0033 . 0.0062
(-)Solvent Blank (-) 0.0039 0.0033  0.0030 0.0031 0.0035
(Corrected for Sample Volume)
-.Ccrrected Wt. of Sampie, g. 0.0062ﬁ " 0.0051 . 0.0015 0.0002 0.0027




EEI LABORATORY DATA (Cont'd)

BACK-HALF (Total) ACETONE Run#
#1 #2 #3 #4 #5
Volume of Sample, ml 122 57 178 251 160
Final Wt. of Beaker, g.  112.6146  146.3437 150.8597 147.6111 136.4617
Initial Wt. of Beaker, g. (-)112.6050 ‘146.3332 150.8509 147.6035 136.4546
Wt. of Residue 0.0096 0.0105 0.0088 0.0076 1i0:-0071
(-)Beaker Blank, g (-) 0.0012 0.0012 0.0012 0.0012 0.0012
Wt. of Residue : 0.0084 0.0093 0.0076 0.0064 0.0059
(-)Salvent Blank, G (-) 0.0026 0.0012 0.0037 0.0053 @ 0.0034
(Corrected for Sample Volume) .
Corrected Wt. of Sample, g. 0.0058 0.0081 0.0039 0.0011 0.0025
BLANKS ' ' ACETONE . WATER BEAKER
Volume of Sample, ml 100 | 100
Final Wt. of Beaker, g. 98.5538 . 149.7052 150.2]29
Initial Wt. of Beaker, g. (-)98.5505 149.7034 150,2117
. , ’ 0.0033 0.0018 0.0012
(-)Beaker Blank = . (=) 0.0012 - 0.0012 -
0.0021 0.0006

Corrected Wt . '

0.0012

ne e o =

1l



. ANALYTICAL DATA

7

TIRSS NI S e A - ‘
Py e s g 1on

EPA (Dur) 231
4/12

- — a ~ — o~ 7 /;" )
PLANT__.S 5 sflmecl fssetcal 2ov i §9 coumENTS:
DATE VAL .
' SAMPLING LOCATION __ Toerre socle Se g 7rd £
g Y4
SAMPLE TYPE __ £ 227 -
RUN NUMBER ]
SAMPLE BOX NUMBER
CLEAN-UP MAN
FRONT HALF | LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER .S.7.3 G CEx2 0.4 mg
FLASK, FRONT HALF CF FILTER HOLDER 4 '
FILTER NUMBER 007025 CONTAINER G308 -5 1= | —0.10 mg
' 0,3
FRONT HALF SUBTOTAL CFmg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF - CONTAINER $:72-con-002 -3 6.2 mg
~ IMPINGERS, CONNECTORS, AND BACK .. ' ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION ' mg
ACETONE WASH OF INPINGERS, CONNECTORS, CONTAINER $-13- €03 ~<¢3-5 5% m
_ AND BACK HALF OF FILTER HOLDER
. BACK HALF SUBTOTAL 12. O mg
TOTAL WEIGHT ' 1:2’—‘1—451‘ mg
.2 A
o B e
MOISTURE
IMPINGERS
FINAL VOLUME _<<%  ml
IMITIAL VOLUNE __ 2o ml
NET VOLUHE =7 mi
CSILICAGELT 1Y |
FINAL WEIGHT " g g g
INTIAL WEIGHT - g g g ' o
NET WEIGHT g g g TOTAL MOISTURE  2/.7 g



~ ANALYTICAL DATA

: N, ~ 7 .
PLANT S 70 o S Toreenel’ 24, 5

DATE /=26 =07

SAMPLING LOCATION _ T crd. 52277,

_,;/L

[l

SAMPLE TYPE £ -/
RUN NUMBER <

SAMPLE BOX NUMBER

CLEAN-UP MAN

FRONT HALF

CONMMENTS:

LABORATORY RESULTS

- 412

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER -7/ 8450044 2 0.S" mg
FLASK, FRONT HALF OF FILTER HOLDER ' "
FILTER NUMBER ©o0c 3y CONTAINER &:73-2 06 025-] -0\ O mg
_ o4
FRONT HALF SUBTOTAL G5 mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 5.7 3:cvs o073 ' S m
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER | EXTRACTION - mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER £-23-£¢ 5-007-5 ' ¥l mg
AND BACK HALF OF FILTER HOLDER . : , -
- BACK HALF SUBTOTAL 13. 2. mg
| TOTAL WEIGHT 13.8m
MOISTURE
IMPINGERS .
FINAL VOLUNE __2.4 il
(NITIAL VOLUME 22 _
 NETVOLUME __ 4 ml
SILICAGEL™ #"7
FINAL WEIGHT ___ <. " ¢ g g
INITIAL WEIGHT ==+ g g g .
NET WEIGHT S g g g " TOTALMOISTURE__ 2& ¥ 8
EPA (Dur) 231




ANALYTICAL DATA

': ~ — ~

PLANT L A & inee e c‘*;"/ff/q.//.'_// g § COMMENTS:

DATE __| -1~ 1%
SAMPLING LOCATION
SAMPLE TYPE _/ 2z 277
RUN NUMBER 2

SAMPLE BOX NUMBER

CLEAN-UP MAN

———,

- P -
e .
,

;
e a 1 - 7
e s LE T AL

LABORATORY RESULTS

4/12

FRONT HALF
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER £-72 03~ ~2 0:2 m
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER Q0 3¢ CONTAINER S:713-0cns ooy -O_mg
FRONT HALF SUBTOTAL 0,2 m
BACK HALF
. . & R R A O 3 —
IMPINGER CONTENTS AND WATER WASH OF CONTAINER & 1393~ .S mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM ' R
HALF OF FILTER HOLDER EXTRACTION : . mg
ACETONE WASH OF IMPINGERS, CONNECTORS, - CONTAINER 742777 <15 2.9 mg
AND BACK HALF OF FILTER HOLDER s I — _
' . BACK HALF SUBTOTAL S.4 ng
TOTAL WEIGHT - L.bm
" MOISTURE
IMPINGERS
FINAL VOLUME __2¢35 _ ml
INITIAL VOLUME 2o ml
NET VOLURE <o ml
SILICAGEL™ 2717 |
FINAL WEIGHT 21~ g g 2
INITIAL WEIGHT ==~ g g g ' :
NET WEIGHT o g 2 g TOTAL MOISTURE___ 2.4/ g
EPA (Dur) 231

e



ANALYTICAL DATA

PUANT.S. £0. oFoeun Jesrceals foiy 9
DATE /~//~23

SAWPLING LOCATION _Jozrel’ el el
SANPLE TYPE %2~

RUN NUMBER </
SANMPLE BOX NUMBER
CLEAN-UP MAN

COMMENTS:

LABORATORY RESULTS

EPA (Dur) 231
4/12

FRONT HALF
ACETONE VASH OF NOZZLE, PROBE, CYCLONE (BYPASS), ~ CONTAINER $-23-0og-or2-2 BU.S m
FLASK, FRONT HALF OF FILTER HOLDER®
FILTER NUMBER 200227 CONTAINER S-73-006 -0r3~/ 1010 g
212, 2.
FRONT HALF SUBTOTAL BH=5T  mg
BACK HALF
IMPINGER CONTENTS AND VATER WASH OF  CONTAINER 3:73005=914"3 Q.2 m
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF INPINGERS, CONNECTORS, CONTAINER 813005 2iS~5 1.4 mg
AND BACK HALF OF FILTER HOLDER :
BACK HALF SUBTOTAL »l- 3 m
TOTAL WEIGHT I 2= me
| 2375
MOISTURE
IMPINGERS .
FINAL VOLUNE __ 204 i
INITIAL VOLUME __26C)
NETVOLUWE _——_ o ml
siLica gL 258 |
FINAL WEIGHT =<7 5 ¢ g g
INITIAL WEIGHT 222 7 g 8 g : _
NET WEIGHT [or. g g g TOTAL MOISTURE /T g




ANALYTICAL DATA

PLANT S E 0 . Bewosi Torpinel Leydo
DATE J-//-73

SAMPLING LOCATION _Zoesc@nB2ES" //AZ;/’
SAMPLE TYPE _ /e

RUN NUMBER __.S.
SAMPLE BOX NUMBER
CLEAN-UP MAN

CONMENTS:

Jied
EPA (Du) 231
412

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER S-13005-0O1~2 ©.8 m
FLASK, FRONT HALF OF FILTER HOLDER ‘
FILTER NUMBER ©0QC 30 CONTAINER $-13 -005-9v7-1 40,20 mg
, : I
FRONT HALF SUBTOTAL % m
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 572 -0250/5) 27
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM | R
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF INPINGERS, CONNECTORS, CONTAINER 573099 -0i1°5 25" mg
AND BACK HALF OF FILTER HOLDER . o o
' : BACK HALF SUBTOTAL S, 2 m
TOTAL WEIGHT S~ m
G2
MOISTURE
{MPINGERS
FINAL VOLUME _21C  m
INITIAL VOLUME _ 200 ml.
NETVOLUME 1O ml |
:ij »2‘ 30 ..
SILICA GEL / o
FINAL WEIGHT % ' g . g
INTIAL WEIGHT &7 = g g g | . |
NET WEIGHT : ﬁ-‘v‘*g | g g TOTAL MOISTURE ___ 27/ g




APPENDIX F

FIELD TEST LOG



'FIELD TEST LOG

January 4, 1973 ~ Arrived San Francisco, California
' " 11:00 pm EST '
January 5, 1973 " Met Mr. Farr at Grain Terminal

- Purchased materials to build stack and
began construction of same

January 8, 1973 Purchased remainder of hardware
Worked on stack construction - rain
prevented its erection

January 9, 1973 Erected stack and prepared to test
January 10, 1973 . : Began testing - three tests conducted
January 11, 1973 Finished final two tests and shipped

equipment back to Gainesville



APPENDIX G

- PROJECT PARTICIPANTS



PROJECT PARTICIPANTS

Environmental Engineering, Inc.

Jack Riggenbach - : Project Manager
Bob Durgan, Senior Technician Environmenta]ASpecia]ist
Larry Wurts, Senior Technician Environmental Specialist

Environmental Protection Agency

Thomas E. Ward ' _ Project Test Officer
Ken Woodard : Project Engineer
Roy Neulicht . ._ Engineer

- Bob Vollaro | Engineer




