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R. J. Sommerville

County of San Diego Air Pollution Control Officer

May 8, 1990

Mark Lough
U.S. Silica
3231 Oceanside Blvd.
Oceanside, CA 92056

SUBJECT: RENEWAL TEST REPORT

The enclosed test report is the result of testing done at your
facility.

If you have any questions, please call me at (619) 694-3359. . L

C. W. Ridenour
Senior Air Pollution Chemist

Enclosures

AIR POLLUTION CONTROL DISTRICT _
9150 Chesapenke Drive. San Diego, California 92123-1095
(619) 565-5901




SAN DIEGO AIR POLLUTION CONTROL DISTRICT
9150 CHESAPEAKE DRIVE
SAN DIEGO, CA, 92123

SUMMARY: _
SOURCE TEST OF PARTICULATE EMISSIONS TO THE ATMOSPHERE

TEST SITE: U.S. Sliica
3231 Oceanside Bivd.
Oceanside Ca. 92056

JEST #: 85234 P/O #: 000238  TESTDATE: 22 AUG. 89

EQUIPMENT: Fluid bed dryer on a glass sand process line: crushing, drying, & screening
systems with dust laden air from bagging & lower bin areas vented to an antipol wet
type air scrubber, 24000 dscfm, w/ 250 gpm of water. (appl. #10858)

(appl. #860749 gea}

UNIT TESTED: Venturl-type scrubber

SITE PERSONNEL: Mark_Lough
APCD PERSONNEL: T. Wood, J. Jackson,and G. Mazls Vs
REPORT BY: J.Jackson DATI18 DEC. 88
APPROVED BY: DATE: w3/%/70
' CW. RIDENOUR
SENIOR AIR POLLUTION CHEMIST
PARAMETERS: MEASURED:
STACK GAS FLOW RATE (DSCFM): 19,617
STACK GAS TEMPERATURE °F (AVG): 137
PRODUCTION RATE (AVG): 70.8_tons/hr.’
RESULTS:
PERMIT LIMIT MEASURED  |PERFORMANCE
TEST

RULE 54 DUSTAND FUME| 40.00  ib/Mhr 1.71 bsMmr |PASSED

RULE 50: General 20% 10% PASSED

TEST REFERENCE: .

San Diego Alr Pollution Control District Quallty Assurance Manual Method 5 for Particulate
Emissions from Stationary Sources. ’
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TEST DESCRIPTION

Introduction: This report presents the results of particulate loading and gas volume tests at
U.S. Silica The tast was performsd on a _Venturl-type scrubber

sarving the fluidized bed dryer.

System Description:

Glass sand Is dried in a fluld bed dryer which Is fired by natural gas. The exhaust from
this dryer is pulled through a venturi-type scrubber, the emissions to the atmosphere from
this scrubber are the subject of this report.

Procedures:

The procedures and equipment utliized in performing these tests are based on EPA New
Source Performance Standards Method 5. The sampling train was modified to exclude the
front-and filter and Include a back-end filler, per the San Diego Alr Pollution Contro!
District Method 5 testing guidelines. The calculations were designed to include the impinger
catch so that the test results can be compared to Rule 54 of SDAPCD.

Velocity Traverse:

Prior information regarding the stack velocity profile eliminated the need for & separate
exptoratory traverse. Temperature and pitot tube data collected during actual sampling were
used to calculate stack volume.

Particulate Sampling:

This sample consisted of 28 traverse points, 7 from each of 4 sample ports as shown In
Figure 1&2. Two of the poris were inaccessible due to probe interference with ralling. The
sample was collacted 114 inches beiow the fop of the stack. Field data sssociated with samf
collaction has been transferred to computer printout and Is shown In the report. Calculations
were done by computer and are also shown within the report,

Gas Analysis;

An integrated bag sample was collected on site and measured. The oxygen and carbon
dioxide content of the stack gas was measured using a Teledyne mocel # 320P-4 serial
# 86676, and an Anarad gas analyzer model # AR-400, serial # 305, respectively, as
per Method 3 in SDAPCD test guldetines.

Commaents:

This report provides sufficlent information to determine that the site is In compliance despite
equipment problems which prevented sampling in the standard configuration.
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SITE: Uu.S. Sllica ' OPERATOR: J.Jackson

TEST DATE: 22 AUG. 89 JEST: 89234

DATA SUMMARY: #

TRAVERSH GASMETER | PRESS. | PRESS.| DRYGASMETER | STACK| IMP. STACK
POINT READING DIFF. | DIFF. | TEMPERATURE TEMP | TEMP AOW
NUMBER | (Vm], #3 {ACROSS|ACROSS {valocity)
PITOT | ORIF. | INLET | OUTLET
9.865 TUBES |ACTUAL!

1 A0 0.10 - 54 102 174 67 19.88
2 .10 0.10 93 113 174 65 19.88
3 .20 g0.12° 82 118 174 63 28.12
4 50 | 0.27 92 119 i74 57 44.48
5 .BO 0.48 82 122 161 53 55.66
6 .70 0.42 g2 | 122 153 53 51.73
7 40 | 0.24 92 122 147 _| 55 38.91
8 15 0.18 92 117 140 87 23.68
9 35| o.21 92 122 | 160_| 61 36.79
10 .60 0.36 93 128 152 54 47.85
11 1.15 0.70 93 128 146 52 65.87
12 1.60 0.85 94 130 138 51 77.25
13 1.60 0.85 94 131 136 50 77.12
14 1.00 0.80 94 130 135 52 60.82
15 .50 0.30 99 109 119 g4 42.49
16 1.00 0.60 98 126 118 53 60.04
17 : 1.60 0.95 87 129 | 121 53 76.14
18 2.10 1.25 98 130 119 51 87.08
19 2,70 | 1.61 98 129 122 | 52 89.00
20 _2.70 1.61 95 125 118 62 98.68
21 1.50 [ 0.80 04 121 122 | 63 73.79
22 1.40 0.84 96 114 118 57 71.04
23 2.25 1.34 98 127 119 51 80.14
24 2.95 1.768 95 128 119 51 103.21
25 3.75 2.25 85 133 120 52 116.47
26 450 | 2.69 95 136 121 52 127.69
27 4.10 2.45 95 135 121 53 121.89
28 50.959 _2.80 1.70 95 135 113 46 100.03
29

3o

31

32

# Pressures are In inches of water, temperatures are in degrees Fahrenhelt, velocities are
in f/sec. All measurements are actual - uncorrected - values.
Average: vm AP AH t1 t2 ts 1l v8
41,094 1.54 0.93 94 124 137 55 68.42
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DATA SUMMARY:
PRESSURES " AVERAGE TEMPERATURES
P bar 29.9 in Hg 8 =_137 F
P static 3.50 in H20 tm = 1/2(ave.ti+avet?) « _ 109 F
Ps 30.2 In Hg i =_55 F
VOLUMES YAPOR PRESSURES
vm, meter 41.094 t*3 }
Vie, impingers 109.4 ml Vpw @ Imp = _0.436 InHg
METER BOX PARAMETERS NOZZLE AND PROBE
AH@ = 2.72  InH20 Dne _0.148 In
AP = 1.54  InH20 An = Dn*2*n/4 =__.0167 in*2
AH = .93  inH20 Cp= _0.840_
METER BOX .D.# D-337 ‘ Y=_.9898
STACK MEASUREMENTS STACK PARAMETERS
%CO2 _ 1.40 Stack Diameter = _2.50 ft
%CO .00 Ao=Area stack = _6.25 ft42
%02 _19.50 \
%N2 _79.10
© = sampling time 98 minutes -

mn=particulate collect'd_.0249 grams
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CALCULATIONS:

corr Vwm = ({(Vm*Vpw@imp/Ps)*'Pm*Tstd)/(Tm*Pstd) NUMBER
= water volume correction at meter w/o slliica gel = 0.5518 ft*3 1
vm std = (VM"Y 'Tstd"Pm/{Pstd*Tm})-corr Vwm .
= meter volume corrected to STP = 37.23 ft"3 2
Pm= Pbar+(AH/13.6)}= corrected pressure of meter - 29.97 In Hg 3
Tm= (t1+12)/2 + 460 = meter temperature = 569.3 °R 4
Ts = t3+460 = corrected stack temperature = 596.9 °R 5
Ps= Pbar + (P static/13.8)= corrected stack pressure =  30.16 In Hg - 6
Vw std = Vic*a"R*Tstd/APstd*Md)+corr Vwm
= watar volume at STP - 572 "3 7
Bws = (Vw std+corr Vwm)/{Vw std+corr Vwm+Vm std)
= melsture ) = . 0,1441 8
mn= grams of particulate {from laboratory sheast) = 0.0249 grams 9
Cs = 15.43"'mn/Vm sid = grain loading (dry) = 0.0103 grains/dsct 10
GAS ANALYSIS
gas Mw Mw wet
component comp. Bws g/q"mole
H20 Jd4 | 0.1441 | 18 2.59
1 - Bws
Oxygen .20 0.8559 32 5.34
Carbon monoxide .00 0.8559 28 0.00
Carbon dioxide .0 0.8559 44 0.53
N2 + inerts .79 0.8559 28 19.09
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"Md = 0.32°%02+0.44%C02+0.28°(100-%02-%C02)

= average molecular weight, dry {g/g*mol)=
vsa 85.49°Cp*((Ts*AP)/(Ps*Ms))*.5 = stack velocity (frs)=
Qs = (v5)*'A0"60 « stack flow rate ' (actm)=
Qstd =17.68*Qs*(1-Bws)*Ps/Ta =flow rata at STP (dscim)=
| = 144°100°Ts*(.002669 " Vi&+(Vm/Tm)*Pm)/(60°D*vs*Ps*An}
=isokinetic (%) =
E = (0.00B47)*(Qstd)*Cs = particulate emission rate {lbs/tr) =
SUMMARY OF CALCULATIONS:

| = % igokinetics = 95.3 %

Cs = grain loading {dry) = 0.010 graing/dsct

E = particulate emission rate = 1.71 lbsthr

%CO2 =«  1.40 %

27.55
68.42
25,658

19,617

95.33 "/

1.71
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NOMENCLATURE:

* = multiplication

/ = division

A = g@xponentiation
. Vm = sample gas volums, uncorrected = (ft*3)

AP = root mean pliot tube differential pressure

= {summation{press.diff. across pltot tubss*.5)/number entries)*2 « {in H20)

AH = average diffarential pressure across the orifica = {in H20)

t1 = dry gas meter Inlet temperature = (°F)

12 = dry gas meter outlet temperature = (°F)

ts = stack temparature = (°F)

tl = Impinger out temperature = (°F)

vs = stack gas veloclty = 85.49°Cp*(Ts"AP/(Ps*Ms)}*.5 = (fi/s)

Pbar = barometric pressure = (in Hg)

Pstatic = siack static pressure = (in Hg)

Ps « Absolyte stack pressure = Pbar +(Pstatic/13.6) = (in Hg)

tm = dry gas meter temperature =(t1+t2}/2 = {°F)

Vic = collected water,impingers = (ml)

Vpw = Vapor pressure of water = (in Hg)

AH @ = orifice pressure differentlal that equates 1o 0.75 c¢fm of alr @ 68°F and 29.92 in Hg
Dn = nozzle diameter = (in)

An = nozzle area = x°Dn*2/4 = {in"2)

n = the ratio of circumfarence of a circle to its diameter = 22/7 (dimenslonless)
Cp = pltot tube coefficient = (dimensionless)

Y = meter box coefficlent = {dimenslonless)

CO2 « carbon dioxide = (%)

CO = carbon monoxide = (%)

02 = oxygen = (%)

N2 = nitrogen = (%)

@ = sampling time = {minutes}

mn = particulate found in sample train = (grams)

A0 = slack area = stack diameterr2*n/4 if round; length *width i rectangtar = (ft*2)
Corr Vwm = ((Vm*Vpw@imp/Ps)*Pm*Tstd)/{Tm"Pstd) = ({t*3)

Pm = gbsolute meter pressure = Pbar+(AH/13.6) = (In Hg)

Tstd = temperature at standard conditions = (528°R)

Tm = dry gas meter temperaturs ={t1+1t2)/2+460 = {°R)

Pstd = pressure at standard condition = { 28.92 In. Hg)

Vm std = correctad volume of meter = Vm"Y'T std*Pm/(Pstd*Tm}-corr Vwm = (ft*3)
Ts = stack temperature = (°R}

Vw std = water volume at STP = Vic*9"R*Tstd/{Pstd*Md) = (ft*3)
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NOMENCLATURE: cont.

3 = density of water at STP = 0.002201 = {lb/ml)

R = ideal gas constant = 21.85 in. Hg*ft*"3/°R*Ib*mole

Md = dry stack gas molecular weight = 0.32°%02+0.44°%C02+0.28(100-%02-%C02)
= (g/g*mola)

Bws = fractional stack gas moisture content = (Vw std+Corr Vwm)/{Vwstd+Corr Vwm+Vm std
= (%/100)

Cs « grain loading = 15.430°mn/Vm std = (grains/dscf)

Mw = molecular welght = (g/g*mole)

Ms =« wet stack gas molecular weight = Md*(1-Bws)+Bws*18 = (g/g"mole)

Qs = flow rate = vs*A0"60 = (acfm)

Qstd = flow rate at standard conditions = 17.68'Qs*{1-Bws)*Ps/Ts = {dscim)

| = Igokinetics = 144°100°T5*(.002669*Vic+Vm/Tm)*'Pm/(60°@*vs*Ps*An) = (%)

E = particulate emisslons rate « 0.00847°Cs"Qstd = (ibs/hr)

CONSTANTS:

0.00847 Ib/(gr'min/hr}) = 1 Ib/7000gralins*60 min/hr
13.6 In H204n Hg

17.68 °R/ln Hg

60 sec/min

32 g/g°'mole = O2 molecular weight

44 g/g*mole = CO2 molecular welght

28 g/g*'mole = N2 molecular weight

18 g/g*mola = H20 molecular weight

85.49 (fUsec)*{Ib*in Hg/({lb*mole**R*in H20))A.5
0.04707 = #*3/mi

450 (demensionless) = conversion °F to °R

144 InA2/ftA2

15.43 gr/g

0.002669 in Hg*HA3/{*R*ml)
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SAN DIEGO AIR POLLUTION CONTROL .DISTRICT
 TRAVERSE POINTS
CRYSTAL SILICA

EXHAUST FROM FLUID BED DRYER

20"

B [+ + 4+ + + + +
SAMPLING p— )
PORTS cll + + + + + + +
o [} + + + + + + +
E pre——
=+ + +
|| + + + +
FIT + + + + + + +

1

20*

Ports E&F were not unaccessible, thus not traversed.
Figure 1
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SDC APCD METHOD 5 LAB SHEET

STE= U. 8. Silica Tost Dele = 8-22-89

TEST# = 89234

VOLUMES

(1) IMPINGER VOLUMES

| final initlal" A
| #1 6447 ml . 539.4 mi - 105.3
| #2° 5426 mi ; 540.0 __ml - 2.8
| #3_457.3 _ml . 456.2__ml - 1.4
24 4417 ml ; 2413 ml - 0.4
TOTAL VOLUME LIQUID COLLEGTED = 109.4

comments: Impingers were welghed in gms. Used 1 gm/ml to convert to mis.
Rinses for front half and back half were combined.
Particulate was white and chalky.

{2) SOLVENTS ADDED DURING RECOVERY

ACETONE WATER
BKRID= 6% BKAID = 76
FRONT HALF FRONT HALF
WASH « 400 ml WASH = 410 mi
BACK HALF ' BACK HALF
WASH = mi WASH = mt
TRANSFER TRANSFER
RINSE = 30 mi RINSE = 32 mt

IMPINGERS = 200 m

total acelone = mi total water = [__642.0 | mi

* All data and calculations may be found on file at the San Diego County
Alr Pollution Control District. *
N
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P
’ SDC APCD METHOD 5 LAB SHEET
TEST # = 89234
STANDARD CONCENTRATIONS
volume AC o 515 ml volume water = 1010 mi
ACETONE WATER
BKRID = 70 BKRID = 71
f: §0.9329 ¢ f: 49.4106 ¢
i 50.9326 - ¢ i: 49.4100 g
A: 0.0003 0 A: 0.0006 g
Limits: :
limit for acetone is 7.9 pug/ml (7.9 * 102-6 g/ml)
limit for water Is 4 ug/ml (4 * 10A-8 g/ml)
The Acetone  PASSED The Water PASSED
5.83E-07 g/ml 5.94E-07 _g/ml
(3) CORRECTIONS- (volume used)*(std wt)
ACETONE WATER
FRONT HALF = 0.0002 g FRONT HALF = 0.0002 o
BACK HALF = 0.0000 ] BACK MALF = 0.0000 0
BKRRINSES= 1.7476E-05 ¢ BKRRINSES= 1.901E-05 g
total grams
from solvents = 0.0005 g
\ U.S. Sllica #89234 Page 2 T. Wood 9/12/89




SOC APCD METHOD 5 LAB SHEET
TEST # = 89234
SAMPLE WEIGHTS
FRONT HALF BACK HALF
ACETONE
BKRID = 69 BKRID =
f: 49.9289 ¢ f -3
i 49.9118 ¢ i 9
A: 0.0171 g A 0.0000 g
WATER
BKR ID = 76 BKR ID =
t: 48.2255 ¢ t - g
l: 48.2173 _ 0 I g
A: 0.0082 ¢ A: 0.0000 g
ORGANIC
BKRID = BKR ID =
f: 9 t g
i: g I 9
A: 0.0000 g A: 0.0000 ]
FILTERS
ID = 89016 ID =
f: 0.1208 g f g
i 0.1207 | g
A: 0.0001 g Al 0.0000 9

U.S. Slica #89234
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SDC APCD METHOD 5 LAB SHEET
TEST # = 89234
(4) FINAL WEIGHTS
(total weight gained)
FRONT HALF= 0.0253 _ BACKHALF= 0.0000
WEIGHT GAINED = [ 0.0253]g

comrection for solvents (acetone and water)

WEIGHT GAINED

FROM SOLVENTS = 9
{5) CORRECTED WEIGHTS
WEIGHT GAINED

(CORRECTED) = | _ 0.02438)g

(6) FILTERS
FRONT HALF= 0.0001 BACK HALF= 0.0000
TOTAL WEIGHT GAINED = g

Comments -  Fllter - light loading of light grey particulates noted.

U.S. Sifica #89234 Page 4
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SAN DIEG. COUNTY AIR POLLUTION CONTROL OIS, .CT

TEST # A 277'_" ‘ ' pate:  5-12-89

SITE Us SiuCA

AFTEL TRAVERE

Pm, absolute 0 NOTE - T . e
30 - Ap's e OIEED
Ps, absolute
Tm, absolute A /oo
* 3H@ across meter > 2t

% moisture of stack - /’9‘2‘9/ ’2Z> ' /27:;
]"g;:orracuon factor ‘/ M//'ﬂ [.\.(,

~ Ts, absolute . IZ\: 14F Cm\
3P stack 2:‘]. ' o _ 2.3 ' me
ideal nozzle dlameter vV o _AE “5? 2 ;IS}' :

nozzle used

test dfferential pressure
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R. J. Sommerville
County of San Diego Air Pollution Control Officer

May 13, 1991

‘U S Silica Co.
Attention: PLant Engineer
3231 Oceanside Blvd.

Oceanside, CA 92056
SUBJECT: RENEWAL TEST REPORT

The enclosed test report is the result of testing done at your
facility. : :

If you have any questions, please call me at (619) 694-3359.

. C. W. Ridenour
Senior Air Pollution Chemist

CWR:jo

Enclosures

AIR POLLUTION CONTROL DISTRICT
9150 Chesapeake Drive, San Diego, California 92123-1095
(619) 694-3307 FAX (619) 634-2730




—————

SAN DIEGO AIR POLLUTION CONTROL DISTRICT
9150 CHESAPEAKE DRIVE
SAN DIEGO, CA. 82123

SUMMARY:
SQURCE TEST OF PARTICULATE EMISSIONS TO THE ATMOSPHERE

TEST SITE: U. S. Silica

3231 Oceanside Blvd.

PO BOX 1280

Oceanside, CA 92054-0243
TEST #: 90257 PO.# 236 TESTDATE 9/14/90
EQUIPMENT:

Fluid bed dryer on a glass sand process line: crushing, drying, & screening
systems with dust laden air from bagging & lower bin areas vented to an antipol wel
type alr scrubber, 24000 dscfm, w/ 250 gpm of water. (appl. #10658)
(appl. #860749 gea)
UNIT TESTED:

Venturi-type scrubber

SITE PERSONNEL: TED GLENNON
APCD PERSONNEL: J. CAWYER, T. PREVO
REPORT BY: J. CAWYER DATE _1/2/91
APPROVED BY: A%MMN DATE: =%
'C.W. RIDENOUR ’
SENIOR AIR POLLUTION CHEMIST
PARAMETERS: MEASURED:
STACK GAS FLOW RATE (DSCFM): ' 22640
STACK GAS TEMPERATURE °F (AVG): 131
PRODUCTION RATE {AVG): tons/he 74
RESULTS: Based upon APCD_Method 5 Standards relating to the entire impinger catch.
PERMIT LIMIT MEASURED PERFORMANCE
TEST
RULES54 DUSTAND FUME]  40.00  Ib/hr | <2.00 lbsmr |PASSED
TEST REFERENCE:

San Diego Air Pollution Control District Quallty Assurance Manual Method 5 for Particulate
Emissions from Stationary Sources.
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TEST DESCRIPTION

Introduction: This report presents the results of particulate loading and gas volume tests at
U. S. Silica . The test was parformed on a Venturi-type scrubber serving the
the fluidized bed dryer.

System Dascription:

Glass sand Is dried in a fluid bad dryer which Is fired by natural gas. The exhaust from
this dryer is pulled through a venturi-type scrubber, the emisslons to the atmosphsre from
this scrubber are the subject of this report.

Procedures: :

The procedures and equipment utllized in performing these tests are based on EPA New
Source Performance Standards Method 5. The sampling train was modified to exclude the
front-end filter and include a back-end filter, per the San Diego Air Poliution Control
District Method 5 testing guidelines. The calculations ware designed to include the impinger
catch so that the test resuits can be compared t0 Rule §4 of SDAPCD.

Velocity Traverse:
Preliminary calculations ware hased upon data from previous tests. Temperature and
pitot tube data collected during actual sampling were used to calculate stack volume.

Particulate Sampling:

This sample consisted of 42 traverse points, 7 from_each of & sample ports as shown in
Figure 1. The sample was collacted 114 inches below the top of the stack. Field data as-
scciated with sample collection has been transferred to computer printout and is shown In
the report, Caiculations were done by computer and are also shown within the report,

Gas Analysls:

An integrated bag sample was collected on site and measured. The oxygen and carbon
dioxide content of the stack gas was measured using electronic instrumentation.
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SITE: U. 8. Sllica Report version #1 OPERATCF J. CAWYER

TEST DATE: 9/14/90 TEST: 90257
DATA SUMMARY: #

TRAVERSE GASMETER | PRESS. | PRESS.[ DRYGASMETER | STACK | IMP. | STACK
POINT | READING DIFF. | DIFF. | TEMPERATURE TEMP | TEMP | ROW
NUMBER | (Vm), i3 | ACROSS |ACROSS : (velocity)

PITOT | ORF. { INLET | OUTLET
579.583 | TUBES [ACTUAL
"1 5.00 | 500 | 89 108 127 57 | 128.32
* 2 500 | 500 | 88 112 136 53| 129.96
3 5.00 | 5.00 88 114 134 52 | 120.74
4 5.00 | 5.00 88 114 137 51 130.07
5 5.00 | 5.00 B8 114 120 51 128.20
8 5.00 | 5.00 88 114 115 51 127.65
7 410 | 4.50 89 119 110 52 | 115.08
8 3.60_| 4.00 90 118 135 53 | 110.18
9 3.70 | 4.10 90 126 137 52_ | 111.89
10 3.82 | 4.25 90 127 133 51 113.31
11 3.80 | 4.25 91 128 139 51 113.58
12 4.20 | 4.65 91 128 139 50 | 119.41
13 450 | 5.00 92 128 136 51 123.29
14 280 | 3.10 92 126 120 52 95.94
B 2.90 | 3.20 93 123 134 56 98.81
16 2.20 | 2.40 94 129 138 53 86.35
17 1.65 | 1.80 92 129 137 53 74.72
18 1.75 | 1.80 91 129 135 55 76.82
19 2.00 | 2.20 90 130 134 55 82.06
20 2.65 | 3.00 90 131 135 56 94.53
21 2.00 | 2.20 90 130 123 57 81.29
22 1.85 | 220 | 90 122 134 60 81.02
23 1.50 | 1.70 | 91 128 131 59 70.88
24 1.00 | 1.0 | o1 128 138 60 58.22
25 0.80_ | 0.80 | 91 128 140 57 52.16
26 1.00 | 1.10 | o1 127 | 130 57 57.83
27 135 | 150 | 91 129 134 57 67.42
28 1.20 | 1.30 | o1 129 120 58 62.81
29 0.85 | 0.90 92 120 131 60 53.36
30 0.70_| 0.80 91 125 130 59 48.38
31 0.30 1 0.30 90 124 134 62 31.78
32 010 | 0.0 | 90 122 131 67 18.30
33 0.15 | 0.20 90 122 134 67 22.47
34 0.60 | 070 | 90 123 133 62 44.91
35 0.65 | 0.70 | 90 123 113 59 45.95
36 0.15 | 0.20 | 90 1189 128 62 22.36
37 0.25 | 0.30 | 90 120 132 63 | 28.96
38 0.05 | 0.10 | 90 120 133 62 12.96
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-

38 0.05 0.10 89 120 132 64 12.95
40 0.10 0.10 88 120 131 68 18.30
41 .15 0.20 89 129 131 63 22.42
42 660.365 0.05 0.10 90 124 115 62 12.77

* :SEE COMMENTS ON PAGE THIRTEEN
# Pressures are in inches of water, temperatures are in degrees Fahrenhelt, velocities are
in ft/sec. All measurements are actual - uncorrectad - values.

Average: vm AP
80.782 2.11
DATA SUMMARY:
PRESSURES
P bar 29.86 in Hg
P static 3.00 in H2O
Ps 30.08 in Hg
VOLUMES
vm, meter 80.782
Vic, Impingers 137.7
METER BOX PARAMETERS
AH@ = 2.61
AP = 2.11
AH = 2.27
METER BOX1.D.# D337
STACK MEASUREMENTS
%C02 _ 1.20
%CO 0.00
%02 19.10
%N2 _ 79.70
@ = sampling time 126l

AH
2.27

ft~3

ml

InH20

inH20

inH20

minutes

mnsparticulate collect'd_0.0338 grams

SAN DIEGQ APCD

U.S. SILICA

t1 t2 ts ti Vs
a0 123 131 57 74.22
AVERAGE TEMPERATURES
s = 131 F
tm = 1/2{(avg.ti+avg.12) = 107 _F
ti = 57 F
VAPOR PRESSURES
Vow @ imp = 0.459 InHg
NOZZLE AND PROBE
Dn=_0.173 in
An = Dn*2°n/4 = 0235 in*2
Cp=_0.807
Y= .9796
STACK PARAMETERS
Stack Diameter = _ 2.50 ft
Ao=Area stack = __8.25 fi~2
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CALCULATIONS:
UNITS
EQUATION
corr Vwm = ({Vm"Vpw@Iimp/Ps)*Pm*Tstd)/(Tm"Pstd) NUMBER
= water volume correction at meter w/o silica gel = 1.13 #*3 1
vVm sid = (Vm'Tstd"Pm/{Pstd*Tm})-corr Vwm
= dry mater volume corrected to STP = 72.88 fi*3 2
Pm= Pbar+(AH/13.6)= corrected pressure of meter - 30.03 InHg 3
Tm= (t1+12)/2 + 460 = meter temperature - 566.5 °R 4
Ts = t5+460 = corrected stack temperature - 590.5 R 5
Ps= Pbar + (P static/13.6)= corrected stack pressure = 30.08 inHg 6
Vw std = Vic"9*R*Tstd/(Pstd*"MwH20}+corr Vwm
= water volume at STP - 7.63 f1»3 7
Bws = (Vw std)/(Vw std+Vm std)*100 = psrcent molsture = 9.48 %o 8
mn= grams of particulate {irom laboratory sheet) - 0.0338 grams 9
Cs = 15.43*'mn/Vm std = grain loading (dry) - 0.007 grains/ddsct 10
Vm'= Vm*Y = Corrected dry gas meter volume = 79.13 {t*3 11
Md=0.440(%C02)+0.320*{%:02)+0.280(N2+inerts+C Q)
Dry gas molecular weight - 28.96 g/g"mole 12
Ms=Md*(1-Bws}+18.0°(Bws) = 27.92 g/g*maole 13

Stack gas molecular weight-wet basls
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EQUATION
UNITS NUMBER

vs= 85.49°Cp*((Ts"APY/(Ps*Ms))*.5 = stack velocity 74.22 (it/s) 14
Qs = {v5)*A0"60 = stack flow rate 27834 {acim) 15
Qstd =17.64*Qs*(1-Bws)*Ps/Ts =flow rate at STP 22640 (dscim) 16
| = 144*100'Ts*(.002669*Vic+(Vm'/Tm}*"Pm)/
(60*Q*vs*Ps*An)  =isokinetic 97.78 {%) 17
E = (0.00857)*(Qstd)*Cs = particulate amission rate 1.39 (ibs/hr) 18
SUMMARY OF CALCULATIONS:
| = % Isokinetics = 97.8 %

Cs = grain loading {(dry} = 0.007 grains/dsct

E = particulate emission rate = 1.39 Ibs/hr

%CO2 = 1.20 %
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SITE: U. S. Slica Report version #2 OPERATOF J, CAWYER

31668 1/2/04 TEST: 80257

DATA SUMMARY: #

TRAVERSH GASMETER | PHAESS. | PRESS.| DRYGASMETER STACK MP, STACK
POINT READING DIFF. DIFF. TEMPERATURE TEMP TEMP AOW
NUMBER {(Vm), #t3 | ACROSS |ACROSS (velocity)

PITOT | ORIF. } INLET { OUTLET
579.583 TUBES |ACTUAL
* 1 20.00 5.00 89 108 121 57 256.63
* 2 20.00 5.00 88 112 136 53 259.92
* 3 20.00 §.00 88 114 134 52 259.49
"4 20.00 5.00 88 114 137 51 260.14
* 5 20.00 5.00 88 114 120 51 256.41
6 5.00 5.00 88 114 115 51 127.65
7 4.10 4.50 89 119 110 52 115.09
8 3.60 4.00 98¢ 118 135 53 110.18
9 3.70 4.10 90 125 137 52 111.89
10 3.82 4.25 90 127 133 51 113.31
11 3.80 4.25 91 128 1389 51 113.58
12 4.20 4.65 91 128 136 50 119.41
13 4.50 5.00 92 128 136 51 123.28
14 2.80 3.10 92 126 120 52 95.94
15 2.90 3.20 93 123 134 56 98.81
16 2.20 2.40 94 129 138 53 86.35
17 1.65 1.80 92 129 137 53 74.72
18 1.75 1.90 91 129 135 55 76.82
19 2.00 2.20 90 130 134 55 82.06
20 2.65 3.00 80 131 135 58 94.53
21 2.00 2.20 90 130 123 57 81.29
22 1.95 2.20 90 122 134 60 81.02
23 1.50 1.70 91 128 131 59 70.88
24 1.00 1.10 91 128 138 60 58.22
25 0.80 0.90 91 126 140 57 52.16
26 1.00 1.10 91 127 130 57 57.83
27 1.35 1.50 91 129 134 57 67.42 |
28 1.20 1.30 91 129 120 58 62.81
29 0.85 0.90 92 120 131 60 53.36
30 0.70 0.80 91 125 130 59 48.38
31 0.30 0.30 90 124 134 62 31.78
32 9.10 0.10 90 122 . 131 67 18.30
33 0.15 0.20 90 122 134 67 22.47
34 0.60 0.70 90 123 133 62 44.91
35 0.65 0.70 90 123 113 59 45.95
36 0.15 0.20 90 119 128 62 22.36
37 0.25 0.30 90 120 132 63 28.96
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38 0.05 0.10 gQ 120 133 62 12.96
39 0.05 0.10 89 120 132 64 12.95
40 0.10 0.10 88 120 131 68 18.30
41 0.15 0.20 89 120 131 63 22.42
42 660.365 0.05 0.10 90 124 115 62 12.77

* : SEE COMMENTS ON PAGE THIRTEEN
# Pressures are in Iinches of water, temperatures are In degrees Fahrenhait, velacities are
in ft/sec. All measurements are actual - uncorrected - values.

Avarage: vm AP AH t1 t2 ts tt vs
80.782 3.90 2.27 90 123 131 57 89.61

DATA SUMMARY:

PRESSURES AVERAGE TEMPERATURES

P bar 29.86 in Hg ts = _ 13t F

P static 3.00 in H2O tm = 1/2(avg.t1+avg.t2) = 107 F

Ps 30.08 in Hg ti = 57 F

VCLUMES VAPOR PRESSURES

Vm, meter 80.782 13

Vic, impingers | 137.7 _ml Vow @ imp = _0.45% inHg

METER BOX PARAMETERS NOZZLE AND PROBE

AH® = 2.61 inH20 Dn=_0.173 in

AP = 3.90 inH20 An = DnA2'n/4 = 0235 in*2

AH = 2.27 inH20O | Cp=_0.807

METER BOX 1.D.# D337 Y= 9796

STACK MEASUREMENTS STACK PARAMETERS

. %CO2 __ 1.20 Stack Diameter =« _ 2.50 ft

%CO 0.00 Ao=Area stack = _ 6.25  ftr2
%02 _ 19.10
%N2 _ 79.70

@ = sampling time

126 minutes

mna=particulate collect'd_0.0338 grams

SAN DIEGO APCD
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CALCULATIONS:

corr Vwm = ((Vm"“Vpw@imp/Ps)*'Pm*Tstd}/(Tm"Pstd)

= water volume correction at meter wfo silica gel =

Vm std = (Vm"Tstd*Pm/(Pstd*Tm)}-corr Vwm

= dry meter volume corrected to STP

Pm~ Pbar+(AH/13.6)= corrected pressure of meter

T (11412)/2 + 460 = meter tomperature

Ts = t5+460 = cotrected stack temperature

Ps= Pbar + (P static/13.6}= corrected stack pressure

Vw std = Vic"a"R*Tstd/{Pstd*MwH20)+corr Vwm

= water volume at STP

Bws = (Vw std)/(Vw std+Vm std)*100 = percent molsture

mn= grams of particulate (from laboratory sheset)

Cs = 15.43*mn/Vm std = grein loading (dry)

Vm'= Vm*'Y = Corrected dry gas meter volume

Md=0.440{%C02)+0.320*{%02)+0.280{N2+inerts+C0)

Dry gas molecular weight

Ms=Md*(1-Bws)+18,0*{Bws)

Stack gas molecular weight-wet basis

SAN DIEGO APCD

U.S. SILICA

UNITS

1.13

72.88
30.03
566.6
590.5

30.08

7.63

'9.48°

0.0338 grams

ft*3

f*3
in Hg
°R
*R

in Hg

#A3

%

EQUATION
NUMBER
1

0.007 grains/ddscf 10

79.13 ft*3

11

28.96 g/g*mole 12

27.92 g/ig*mole 13

PAGE 8 OF 14




EQUATION

UNITS NUMBER
vs= 85.49°Cp*((Ts"AP)/{Ps*Ms))*.5 = stack velocity 89.61 (ft/s) 14
Qs = (vs)*A0*60 = stack flow rate 33605 {acfm) 15
Qstd =17.64°Qs*(1-Bws)"Ps/Ts =flow rate at STP 27333 (dscfm) 16

T = 144*100°Ts*(.0026869 Vic+{Vm'/Tm) " Pm)/ .

(60*@"vs"Ps*An)  =isokinetic 80.97 (%) 17
E = (0.00857)"{Qstd)*Cs = particulate emission rate 1.68 (Ibs/hr) 18

SUMMARY OF CALCULATIONS:

| = % Isokinetics = 81.0 %
Cs = grain loading (dry) = 0.007 grains/dsct
E = particulate emission rate = 1.68 Ibs/hr

% CO2 = 1.20 %

Corrected Cs =CS * {1100} = 0.006 grains/dscf
Corrected E =0.00857*Qstd*Cs corr = 1.36 Ibs/hr
SAN DIEGO APCD U.S. SILICA PAGE 10 OF 14




NOMENCLATURE:
* multiplication
! division
A exponentiation
v sample gas volumse, uncorrected = (fiA3)
vm sample gas voluma, correcled = Vm*'Y = fi*3
AP root mean pitot tube differential pressure
= (summation{press.diff. across pitot tubssA.5)/number entrigs)*2 = (in H2Q)
AH average differential prassure across the orifice = (in H20)
1 dry gas meter Inlet temperature = (°F)
12 dry gas meter outlet temperature = (°F)
is stack temperature = {°F)
ti Impinger out temperature = (°F)
vs stack gas velocity = 85.49*Cp*(Ts*AP/(Ps*Ms)}*.5 = (fUs)

Pbar = barometric pressure = (in Hg)

Pstatic = stack static pressure = (in Hg)

Ps = Absolute stack pressure = Pbar +(Pstatic/13.6) = (In Hg}

tm = dry gas meter temperature ={t1+t2)/2 = (°F)

Vic = collected water,impingars = {ml)

Vpw = Vapor prossure of water = (in Hg)

AH @ = orlfice prossure differentlal that equates to 0.75 ¢im of air @ 68%F and 29.92 In Hg
Dn = nozzle diameter = (in)

An = nozzie area = n*Dn*2/4 = {in*2}

n = the ratlo of circumierence of a circle to its diameter = 22/7 (dimensionless)

Cp = pitot tube coefficient = (dimensionless)

Y = meter box coefficlent = (dimensionless)

CO2 = carbon dioxide = (%)

CO = carbon monoxida = (%)

02 = oxygen = (%)

N2 = nitrogen = (%)

© = sampling time = (minutes)

mn = particulate found in sample train = (grams)

Ao = stack area = stack diameter*2'n/4 if round; length *width if rectanglar = (ft*2)
Corr Vwm = ({(VI'"Vpw@imp/Ps)' Pm " Tstd)/{Tm Pstd) = (ft*3)

Pm = absolute meter prassure = Pbar+{AH/13.6) = (in Hg)

Tstd = temperaturé at standard conditions = (528°R)

Tm = dry gas meter temperature =(11412)/2+460 = (°R)

Pstd = pressure at standard condition = { 29.92 in. Hg)

vm std = dry corrected volume of meter = Vm"T std*Pm/(Pstd*Tm)-corr Vwm = (ftA3)
Ts = stack temperature = {°R)

Vw sid = water volume at STP = Vic*a*R*Tsid/(Pstd*MwH20) = (ft*3)
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NOMENCLATURE: cont,

d = density of water at STP = 0.002201 « (Ib/ml)

R = ideal gas constant « 21.85 in, Hg*®*3/°R b *mole

Md = dry stack gas molecular weight = 0.32*9%02+0.44*%C02+0.28(100-%02-%C02)
L] (glg'mole)

Bws = fractional stack gas moisture content = {Vw std+Corr Vwm}/(Vwstd+Corr Ywm+Vm std)
= (9%/100)

Cs = grain loading = 15.430°mn/Vm std = (grains/dsct)

Mw = molacular weight = (g/g*mole)

Ms = wet stack gas molecular weight = Md*{1-Bws)+Bws"18 = (g/g"mole)

Qs = flow rate = v8*A¢*60 = (acfm)

Qstd = flow rate at standard conditions = 17.68°Qs*(1-Bws)*Ps/Ts = (dscim)

| = isokinetics = 144"100°Ts*{.002669"Vic+Vm/Tm) Pm/{60"@"vs"Ps*An) = (%)

E = particulate emissions rate = 0.00847°Cs*Qstd = (lbs/r)

MwH20 = molecular weight of water = 17.98 (g/g*mole)

CONSTANTS:

0.00847 |b/{gr'min/hr) = 1 1b/7000grains*60 min/hr
13.6 in H20/in Hy

17.68 °R/in Hg

60 sect/min

32 g/g*mole = 02 molscular weight

44 gfg*mele = CO2 molecular welght

28 g/g*mole = N2 molecular weight

18 g/g*mole = H20 molecular welght

85.49 (ft/sec)*(lb*in Hg/(lb*mole™R*in H20))*.5
0.04707 = ftA3/ml

460 (demensionlass) = conversion °F to °R

144 inr2/tr2

15.43 gr/g

0.002669 in Hg*ft*3/{°R*ml)
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NOTE:
Note concerning compliance test #90257 for U.S. Silica performed on ©/16/90.

1) Velocity Data:

It was found during the process of this test that the stack flow velocity had
a large amount of variation. The delta p readings varied from

zero to above five inches of water. The magnahelic that was used

during this test measures to only five inches of water. Therefore, for

the first five readings of this test the delta p value is unknown. Two
calculations have been generated. The first uses a value of 5.00 inches of H20
for the unkown points and the second calculation uses and arbitrary maximum
value of 20.0 inches of H20. Using 20.0 inches of H20, the %l is 81.0%.
Correcting for this low %l the emission rate is 1.36 Ib/hr. Using the 5.00
inches of water pressure readings the %l is 97.8% and the emission rate is
1.39 Ib/hr, Higher values of delta p would decrease the %), thus indicating
oversampling. Therefore, this test shows compliance for a limit of 40 Ib/hr
however, this data Is not accurate and should not be used to determine emissior
inventory data or other data which necessitates precise and accurate data.

2) Production Data:

The production data taken for this test was data that was requested from
site personnel. This data, besides not having any corollation with APCD
engineers or sourcetesting crew, is based upon estimated monthly tonnage
and monthly operating hours. When asked for specific tonnages and hours
during the testing, | was informed that that information was not available.

SAN DIEGO APCD U.S, SILICA PAGE 13 OF 14




NOTE: con't

3) Site Platform Condition:

Improvements to the site platform are recommended before any further testing
be performed. The angle of the platform side guards as they extend from the
stack to the walkway are at such an angle that makes it necessary to use

only a 3 ft probe. Even with a 3 ft probe it is a tight fit. Also, a € ft support
board is needed to support the impingers at a proper level. During this
particulate test it was noticed by T. Prevo that the platform was decaying in
several areas and that he considered it to be unsafe. It is my recomendation
that the platform be rebuilt and that the angle extending from the stack to

the walkway be reevaluated so as to make it more accessible for the
sourcetest team.

Janet E. Cawyer
Acting Assistant Chemist
San Diego Air Pollution Control District
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AISILICA FACSIMILE TELEPHONE NUMBER
L . (619) 433-9615

FACSINILE MESSAGE

TO: COMPANY NAME SDAPCD

LOCATION - 8D
ATIENTION  _J Cauwer
# OF PAGES s
{INC. COVER) 1
FROM: NAME _Baid b
LOCATION - U. 8. SILICA - OCEANSIDE, CA
DATE | ‘W‘ Y. mﬁ _L

Phone (619) 757-2630 if problem with this transm{ttal
Dryer fhroughpuf= C

tons - _hrs,
1989 ; ‘
Avg. 32,701 3N.8
Sept.-Dec. 109,023 13928
990 - "

Jun.- Avg. 238269 3225
Sept. (Est) 25,000 - 338

U.8. Silica Company + 3231 Oceanside Bivd. = Oceanside, CA 82036 - (819) 757-2630
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SDe-49

_;/ e~ —
-  ast
g 55
>3z 9
Il
METHOD 5 £y :),_
PRELIMINARY DATA SHEET _

-

STNO_ Q022%™ 1 - SITEus. =sL1cs  DATE ecliv Jq0
RUNNO.___— TESTDATE_4 114130 QA/QC__ —.

PRELIMINARY TRAVERSE DATA: - :
Stack Temperature: ave 4G4 min_| (ZF _ max_J 74/  previous test report: v
Stack velocity ave_gg 4Z. min_ /4,48 max_[ZZ4f on site traverse:_—

Delta P: ave_(, B4 min__./e _ max_¢/.5& (check off source of data)
% moisture_14.41 \ GasMD(Dry)_22. 55 Optimum nozzle Dia: ML
Nozzle Diameter used: ___, {73 :

Traverse Point Layout (attach sketch): el

Nomograph AH/AP ratio:_{.{

OUTSIDE REQUESTS: . .

APCD engineer___Adorng Barometric Request:___ ~

EQUIPMENT CHECK: '
Nozzle Diameter (actual) 1D#_0. (13 Calib_,__ v~ Date__< 123150
Pitot Tube Assembly D# 7 ' calimeate eJ5lq2
Delta P Sensor Size- Sin 1D#__ pX3D Calib — Date___ ¢}2 110
Delta H Sensor Size { GuA ID¥__DADTY Calib L Date__slizl%0

Thermocouple Size_ — TD#__ T \© Calib v __ Date wizy 9o
Thermocouple Size_—— ID#__ Benc =~  Calib et Date % lwylqo

Thermocouple Size__—  1D# gl Calib - Date
Tieaanocoupie Dry Gas  ID# a3y ) Calib — Date__ 4ol o
ID# 2. Calib, v Date o

0331 Y=_0 A6 DelaHe: __R.o13> Calib_6b5 Date;%

Probe Cleaned and Stoppered: __ " :

PRESTEST CHECKS: - .

Sample Time at Traverse Point: 7 : 00 ma/pe, Traverse Points Marked__ Y anl

Ports Cleaned: ____~—— Port Size__—

Tedlar Bag Leak Checked o
Temperature Sensors (at ambient temperature)
ts___Z947F tbox ¥ datid i 7Y

SDAPCD FIGURE 5-3A




PRETEST LEAK CHECKS: . L

Meter Orifice Check___~" .

Sample Line o7 ofm / min Limit: 0.02¢fm

Pitot Tubes High___¢.4 inH20 sec - .
Low 2.£L inH20 {5 sec

SAMPLING CHECKS: :
Hot Box Heater On: — Probe Heater On: — Impingers Iced:____~——

ettt

Static Pressure;___ o0

POSTTEST LEAK CHEKS
Meter Orifice Check___+~—"
Sample Line _#04 dm {___min Limit: 0.02 cfm
PitotTubes High =z .© inH20 15  sec
Low 7. < _inH20 / sec

t .

SDADCD FIGURE 5-3A




SAN DIEGO AIR POLLUTION CONTROL DISTRICT

.,
- US. Sikica
ORIFICE CHECK T4 19a.
Yc = (@*0.0319*Tm/bar)*0.5)/Vm (run at 9H@ for @ minutes)
Pre-test check
TIME Tl T2 VM PBar
start: nleo 28°¢F . _972°%F £333%
finish: T oY 26 °F (O%E 532,060
average: 72226 2635
+460 g
net: G ol gvo.I 42 78722 _27.76C
Y= 99CY Yms=_.927%& - Yo/Ym=_soZ ofo
(097 < Yc/Ym < 1.03)
Post test check
TIME yp N T1 VM PBar
start: . 000 _25%= 728°¢ (27.718
finish: oo pros sl 236
average: q5°F 295°F -
, +460 :
net: oo 5415 1380 22.94
YC: li 3._:50 Ym= . i z E Q YC/Ym= ,_,l,._o_l 4‘_/
(0.97 £ Yc/Ym < 1.03)

Figsat— FIGURE B— Y




~~.  FIELD DATA SHEET #2:CONT

TEST #: ap 257 pate.___ 4 14 1%0

SITE 355|'\[.-_ch | .- ; o
Berors TEAVESSE AFTERZ ﬁl—ve&f‘:».:'

Pm, absolute 29 .%71 ' —

Ps, absolute | 2016 o

Tm, absolute (10937%) €1 3.3R sz TP ( 0¥

oH@ across meter 2.0 123 -

% moisture | L1232 32 0.3[-7)

correction factor

Ts, absolute 5’?@? rd Z;: 55 @ (q@'f)

P stack 1.574 ap= 220

ideal nozzle diam aai ’ (_L_,_??)

nozzle used , /73 . ./73 - :

test differential pressure ;oap . ' /> ‘05/
x= .0k CIERN )

WOR- TS S \‘\.




T 9.
Bex By : FIELD DATA SHEET #1 v S lican,

Sample No. Wg. Silisa P0“33(9 .

Amount of Imp. Tip
Impinger No Soution Used Solution (ml) Configuration . Weight (grams)

1 Ha . _ 0O @ _[mx&l__ M
Wt. g;.‘@'s'

N 0 . 305
2 Mo o0 mé SicQ R 523 .05
Wi Gain-32 7%

3 — —_ mod . Al 4935

Inital 4F 7, 2O

. Wt. Gain_f {3

4 — ngQ . Pral 477.40
_ Initial

Wt. Gain__ 145,

: Foal_
- Initial
Wt. Gain
6 Foal
Igtial

T

Filter 249662
Initial
Wt. Gain

TOTAL WEIGHT GAIN OF IMPINGERS (grams) A8 1.1 &
Date 9 il"\ ,fé

Slgnamreda‘,é,t_z_iuf; N

GAS ANALYSIS RESULTS
Gas Fractional Part
s AR "3 308 w127
0 TsnSiID_g20 P-4 o194 1%
S L6760 co o
N2 2.1 72

e 4414 {90

Time ,é_a&dl—‘—g-é%

Signalure

Figure 5-4/




H

BAROMETRIC PRESSURE REQUEST -

es* 236 s 908257
streer appress_3 331 Ocaamsicho Blu -
Degamads CAH T2 TzoK
' GRADE LEVEL FT.ABOVEMSL
 andh FI. ABOVE GRADE
ALTITUDE FT. ABOVE MSL

pate __qhielqo
HOUR: Bam.~ 12:00 nound

REQUESTED BY
37_2__11\! HG. cm:umn'n nw_%
' SDAPCD. ST#2 REV, 5/80

X MWW

Frow wapent  +es+ = 96155  alevedem date
. ‘nize Jea ..
\auD &% (-o.\.:,_u.s>= ~ Q3 v My
: | TNY-2 |
Phon = 24. 49 _ 0.3 = 39.F0G ~~ My

(_ ovunti o o™ oJ'\m\ oln-\rw.n_&g %\cﬂ'\r\
Seanen b‘\tbc )(“C-/U A mamauas af md&\oa S

| S e o a.yv. <. A & &)W
Ad<ng Assistamd @nw-nn-k-
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SAN DIEGO AIR POLLUTION CONTROL DISTRICT
8150 CHESAPEAKE DRIVE
SAN DIEGO, CA. 82123

SUMMARY:
SOURCE TEST OF PARTICULATE EMISSIONS TO THE ATMOSPHERE

QC, DNS

TEST #: P.0.4# TEST DATE:

TEST SITE U.S. SILICA

EQUIPMENT:

UNIT TESTED:

SITE ENGINNER:

SITE PERSONNEL:

APCD ENGINEER:

APCD PERSONNEL:

REPORT BY: DATE:

APPROVED BY: DATE:

C.W. RIDENOUR
SENIOR'AIR POLLUTION CHEMIST

PARAMETERS: MEASURED:
STACK GAS FLOW RATE (DSCFM): 27307
STACK GAS TEMPERATURE °F (AVG): 131

PRODUCTION RATE (AVG): tons/hr

RESULTS: Based upon APCD Method 5 Standards relating to the entire impinger ¢atch.
PERFORMANCE

PERMIT UMIT MEASURED
_TEST
RULE 54 DUST AND FUME 40.00  Ibmhr 1.68 Ibshr | PASSED
TEST REFERENCE:

San Diego Alr Pollution Control District Quality Assurance Manual Method 5 for Particulate
Emissions from Statlonary Sources.
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TEST DESCRIPTION

Introduction: This report presents the results of particulate loading and gas volume tests at

V] . The test was parformed on the baghouse exhausl.

System Description:

The crushed rock, sand, and hot asphalt oil are heated and mixed in the rotary drum.

The rock and sand are dried in a rotary dryer which is heated by natural gas.

The exhaust from this dryer is vented through a baghouse, the emissions to the atmosphere
from 1his rotary dryer are the subject of this report.

Procedures:

The procedures and equipment utilized In performing these tests are based on EPA New
Source Performance Standards Method 5. The sampling train was moedified to exclude the
front-end filter and include a back-end filter, per the San Diego Air Pollution Control
District Method 5 testing guidelines. The calculations were designed to include the impinger
catch so that tha test results can be compared to Rule 54 of SDAPCD.

Velocity Traverse:

Preliminary calculations were based upon data from previous tests. Tempsrature and
pitot tube data collected during actual sampling were used to calculate stack volume,

Particulate Sampling:

This sample consisted of 20 traverse points, 10 from each of 2 sample perts as shown in
Figure 1. The sample was collected 24 Inches below the top of the stack. Field data as-
soclated with sample collection has been transferred to computer printout and is shown in
the report. Calculations were done by computer and are also shown within the report.

Qas Analysis:
An integrated bag sample was collected on site and measured. The oxygen and carbon
dioxide content of the stack gas was measured using electronic instrumentation.
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SITE: ] CPERATOR:

TEST DATE: TEST: 0

DATA SUMMARY: #

TRAVERSE GAS METER PRESS. | PRESS. | DRY GAS METER STACK IMP, STACK

POINT READING DIFF. DIFF. TEMPERATURE TEMP TEMP FLOW
NUMBER (Vm}, ft3 ACROSS | ACROSS {velocity)
PITOT ORIF. INLET | OUTLET
579.583 TUBES | ACTUAL

1 20.00 5.00 89 108 121 57 256.85
2 20.00 5.00 88 112 136 53 259,94
3 20.00 5.00 88 114 134 . 52 259.50
4 20.00 5.00 88 114 137 51 260.16
5 20.00 5.00 B8 114 120 51 256.42
] 5.00 5.00 88 114 115 51 127.66
7 4.10 4.50 89 119 110 52 115.10
1 3.60 4.00 90 118 135 53 110.19
2 3.70 410 90 125 137 52 111.90
3 3.82 4.25 90 127 133 51 113.32
4 3.80 4.25 81 128 138 51 113.59
5 4.20 4.65 91 128 139 50 119.42
6 4.50 5.00 92 126 136 51 123.30
7 2.80 J.10 92 126 120 52 95.95
1 2.90 3.20 93 123 134 56 98.81
2 2.20 2.40 94 129 138 53 86.36
3 1.865 1.80 92 129 137 53 74.72
4 1.75 1.90 91 129 135 55 76.83
5 2.00 2.20 90 130 134 55 82.06
] 2.65 3.00 90 131 135 56 94.54
7 2.00 2.20 90 130 123 57 81.30
1 1.95 2.20 80 122 134 60 81.03
2 1.50 1.70 81 128 131 59 70.89
3 1.00 1.10 91 128 138 60 58.22
4 0.80 0.90 91 128 140 57 52.16
5 1.00 1.10 91 127 130 57 57.83
6 1.35 1.50 91 129 134 57 67.42
7 1.20 1.30 91 129 120 58 62.81
1 0.85 0.80 92 120 131 60 53.36
2 0.70 0.80 91 125 130 59 48.38
3 0.30 0.30 90 124 i34 62 31.78
4 0.10 0.10 90 122 131 67 18.30
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5 0.15 0.20 290 122 134 67 22.10
6 0.60 0.70 90 123 133 62 44.91
7 0.65 0.70 90 123 133 59 46.74
1 0.15 0.20 90 119 128 62 22.36
2 0.25 .30 90 120 132 63 28.96
3 0.05 0.10 90 120 133 62 12.96
4 0.05 0.10 89 120 132 64 12.95
5 0.10 0.10 88 120 131 68 18.30
6 0.15 0.20 89 120 131 63 22.42
7 660.365 0.05 0.10 90 124 115 62 12.77
# Pressures are In inches of water, temperatures are in degrees Fahrenheit, velocities are
in ft/sec. All measurements are actual - uncorrected - values.
Average: vm AP aH tt t2 ts ti vs
80.782 3.80 2.27 90 123 131 57 89.63
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DATA SUMMARY:
PRESSURES
P bar 29.86 in Hyg
P static 3.00 In H20
Ps 30.08 in Hg
VOLUMES
vm, meter 80.782 ft*3
Vie, impingers 137.7 __ml
METER BOX PARAMETERS
AH@ = 2.6123 inH20
AP = 3.90 inH20
AH = 2.27 InH20
METER BOX 1.D.# D337
STACK MEASUREMENTS
%C0O2 1.20
%GO 0.00
%02 19.10
Y%N2 79.70

@ = sampling time

126 minutes

mn=particulate collect'd__0.0338  grams

Vpw @ imp

AVERAGE TEMPERATURES

= 131 F

tm = 1/2(avp.ti+avpgi2) = 107 F

= 57 F

VAPOR PRESSURES

= _(.4688 inHg

NOZZLE AND PROBE

Dn=_ 0473 in

An = Dn*2*n/d = .0235 in"2
Cp- __0.8070
Yu .9796

STACK PARAMETERS
Stack Diameter = 2.50 ft

Ao=Area stack = 6.25 ftr2
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CALCULATIONS:

corr Vwm = ((Vm"Vpw@imp/Ps)*Pm*Tstd)/{Tm*Pstd)
= water voluma correction at meter w/o silica gel =

Vm std = (Vm"Tstd*Pm/{Pstd*Tm))-corr Vwm
= dry meter volume corrected to STP -

Pm= Phar+(AH/13.6}= corrected prassure of meter

Tm= {t1+t2)/2 + 460 = meter tamperature =
Ts = t54460 = corrected stack temperature o

Ps= Pbar + {P static/13.6)= corrected stack pressure

Vw std = Vic*a"R*Tstd/(Pstd"MwH20}+corr Vwm
= water volume at STP =

Bws = (Vw std)/(Vw std+Vm std)*100 « parcent moisture =

mn= grams of particulate {from laboratory sheet) -
Cs = 15.43'mn/Vm sid = grain loading (dry) =
Vm's Vm'Y = Corrected dry gas meter volume =

Md=0.440(%C02)+0.320"(%02)+0.280(N2+iherts+C0O)
Dry gas molecular weight =

Ms=Md*(1-Bws)+18.0"(Bws) =
Stack gas molecular weight-wet basis

vs= 85.49°Cp*{(Ts*AP)/(Ps"Ms))*.5 = stack velocity

Qs = (vs)"A0"60 = stack flow rate

Q

std =17.64"Qs"{1-Bws)"Ps/Ts =flow rate at STP

144*100°Ts*(.002669" Vle+(Vm'/Tm}*Pm)/
(60*@*vs*Ps"An)  =isokinetic

E = (0.00857)*(Qstd)*Cs = particulate emission rate

UNITS

115

72.86
30.03
566.6
§91.0

30.08

7.65

9.51

0.0338

0.007 gralns/dse

ftA3

ftA3
In Hg
°R
°R

in Hg

fta3

%

grams

79.13 173

28.96 g/g*mole

27.91 g/g"mole

89.83
33610

27307

81.03

1.68

{ft/s)
{acfm)

{dscim)

(%)

{Ibs/hr}
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1

10

11

12

13

14
15

16

17

18




.
SUMMARY OF CALCULATIONS:

Enter the type of plant. ({Asphalt’‘Combustion)

| = % Isckinetics = B1.0 %
Cs = grain loading (dry) = 0.007 grains/dscf
E = particulate emission rate = 1.68 1ibs/hr

% GO2 = 1.20 %

Corrected Cs= Cs * (1/100)= 0.006 grains/dscf

Corrected E= 0.00857°Qstd"Cs Con 1.36 ibs/hr
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SITE:

0

TEST DATE.

DATA SUMMARY: #

P

PERATOR:

o Q5!
sl )

e fl{azewﬂ

TRAVERSE| GASMETER | PRESS. | PRESS. | DBYGASMETER | STACK VP STACK
POINT | READING DIFF. | DIFF. PERATURE TEMP TEMP FLOW
NUMBER {Vm), fi3 ACROSS | ACROSS {velocity)

pITOT | _omiF. | INLET | OUTLET
579.583 | TUBES
1 5.00 5.00 |\ 89 108 121 57 128.32
2 5.00 | 5.00 [| 88 112 136 53 129,97
3 5.00_ | 5.00 | ]88 114 134 52 129.75
4 5.00_ ) 5.00 |7 88 e s 30.08
5 5.00 5.00 4 88 . 28.21
6 500 | 500 | 88 _ 27.66
7 410 | 450 | 89 .. g\ e 15.10
1 3.60_| 4.00 | 90 \2‘*, , ¥ 10.19
2 3.70 4.10 80 u-)' U"/ ' \ 11.90
3 382 | 4256 | 90 Q J \Q\ 13.32
4 3.80 | 425 | 91 o \ A 13.59
5 420 | 465 | 01 4_0 \ 19.42
6 450 | 500 | 92 (/ 23.30
7 2.80 | 3.40 | 92 5.95
1 2.90 | 3.20 | 93 8.81
2 220 | 240 | 94 6.36
3 1.65 1.80_| 92 4.72
4 1,75 1.90 | 91 6.83
5 2.00_| 220 | 90 2.06
6 2.65 3.00 80 -q--vio IS T T UbE T “94.54
7 2.00 | 2.20 | 90 130 123 57 81.30
1 185 | 2.20 | 90 122 134 60 81.03
2 1.50 170 | 91 128 131 59 70.89
3 1.00 110 | 81 128 138 60 58.22
4 0.80 0.50_| o1 126 140 57 52.16
5 1.00 110 | _ 91 127 130 57 57.83
6 1.35 150 | 91 129 134 57 67.42
7 1.20 1.30_|_ 91 129 120 58 62.81
1 085 | 0080 | 92 120 131 60 53.36
2 0.70 0.80 | 91 125 130 59 48.38
3 0.30_|_0.30 | 90 124 134 62 31.78
3 0.10__|_0.t0_| 90 122 131 67 18.30
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5 0.15 0.20 90 122 134 67 22.10
6 0.60 0.70 80 123 133 62 44.91
7 0.65 0.70 90 123 133 59 46.74
1 0.15 0.20 g0 119 128 62 22.36
2 0.25 0.30 g0 120 132 63 28.96
3 0.05 0.10 90 120 133 62 12.96
4 0.05 0.10 89 120 132 64 12.95
5 0.10 0.10 88 120 131 68 18.30
6 0.15 0.20 838 120 131 63 22.42
7 660.365 0.05 0.10 89 121 115 62 12.77

# Pressures are in inches of water, temperatures are in degrees Fahrenheit, velocities are
in ft'sec. All measurements are actual - uncorrected - values.

Average: Vm AP aH t1 t2 s ti '

80.782 2.1 2.27 90 123 131 57 74.24
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DATA SUMMARY:
PRESSURES
P bar 29.86 in Hg
P static 3.00 In H2O
Ps 30.08 In Hg
VOLUMES
Vm, meter 80.782 ft~3
Vig, Impingers 137.7  ml
METER BOX PARAMETERS
AH@ = 2.6123  InH20
AP = 2.11 inH20
AH = 227 inH20
METER BOX1.D.# D337
STACK MEASUREMENTS
%C02 _ 1.20

%CO 0.00

%02 19.10

%N2 79.70

@ = sampling time

126 minutes

mn=particulate collect'd _0.0338 grams

—
AVERAGE TEMPERATURES
ts = 131
tm = 1/2{avg.t1+avg.t2) = 107
ti = 57
VAPOR PRESSURES
Vpw@ Imp = _ 0.4686
NOZZLE AND PROBE
Dn=  0.173
An = Dn*2'n/4 = -0235
Cp- _0.8070
Y= .9796
STACK PARAMETERS
Stack Diameter = 2.50
Ao=Area stack = 8.25

SAN DIEGO AIR POLLUTION CONTROL DISTRICT P.Q.# B70054 PAGE 6 OF 8

inHg

in

in*2

ft

ftr2




CALCULATICNS:

corr Vwm = ({(Vm"Vpw@imp/Ps)*Pm*Tsid)/(Tm"Pstd)
= water volume correction at meter w/o silica gsl =

Vm std = (Vm"Tstd*Pm/{Pstd*Tm))-corr Vwm
= dry meter volume corrected to STP =

Pm= Pbar+{AH/13.6)= corrected pressure of meter

Tim= (t1412)/2 + 460 = meter temperature -
Ts = t3+460 = corracted stack temperature =

Ps= Pbar + (P static/13.6)= corrected stack pressure

Vw std = VIg*a*"R*Tstd/{Pstd"MwH20)+corr Vwm
= water volume at STP -

Bws = (Vw std)/{(Vw std+Vm std}*100 = percent moisture

mn= grams of particulate (from taboratory sheet)

Cs = 15.43"mn/Vm std = grain loading (dry) =

Vm'= Vm'Y = Corrected dry gas meter volume -

Md=0.440{%C02)+0.320"(%02)+0.280(N2+inerts+CO)

Dry gas molecular weight =

Ms=Md*(1-Bws)+18.0*(Bws) =

Stack gas molscular welght-wet basis
vse 85.49°Cp*((Ts"AP)/(Ps*Ms))*.5 = stack velocity
Qs = (vs)"A0*60 = stack flow rate
Qstd =17.64*Qs*{1-Bws)*Ps/Ts =ilow rate at STP

1 = 144*100"Ts*(.002669*VIc+{Vm'/Tm)*Pm)/
{60"@"vs*Ps*An)  =isokinetlc

E = {0.00857)"(Qstd)*Cs = particuate emission rats

UNITS

1.15 13
72.86 13
30.03 inHg
566.6  °R
581.0 °R
30.08 in Hg

7.65 ft*3

9.51 %

0.0338 grams

0.007 gralns/dse

79.13 143

28.96 g/g"mole

27.91 g/g*mole

74.24 (tt/s}
27840 (actm)

22618 {dscfm)

97.83 {%)

1.39  (lbs/hn)

SAN DIEGO AIR POLLUTION CONTROL DISTRICT P.O.# 870054 PAGE7 OF 8

EQUATION
NUMBER
1

10

11

12

13

14
15

16

17

18




SUMMARY OF CALCULATIONS:
Enter the type of plant. (Asphalt/‘Combustion)
| = % Isokinetics = 97.8 %

Cs = grain loading {(dry} = 0.007 grains/dscf
E = particulate emission rate = 1.39 Ibs/hr

%C0O2 = 1.20 Y%
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SAN DIEGQ AIR POLLUTION CONTROL DISTRICT
9150 CHESAPEAKE DRIVE
SAN DIEGO, CALIFORNIA

TEST NO.: 87163

P.D. ND.: 0236
TEST DATE: JUNE 12, 1987

SQURCE TESTED: U. S. SILICA CO.
3231 CCEANSIDE BLVD.
OCEANSIDE, CA 92056

UNIT TESTED: FLUID BED DRYER

PERFORMED BY: P, JARMAN
G. CARRIER
C. RIDENOUR
A. SEGAL " (EN®)

'APPROVED BY: /Mﬂﬂﬂd) 2/9/87

C.¥W. RIDENOUR DATE
SENIOR AIR POLLUTION CHEMIST

INDEX
SUMMARY OF RESULTS . . . v ¢« v & v & & o &
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UNIT OPERATION DATA « « « o &« = « « « « . 11

REPORT PREPARED BY: P. JARMAN -
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SAN DIEGO COUNTY AIR POLLUTION CONTROL DISTRICT

TEST DATE: June 12, 1987 PAGE 1
TEST NO. : 87163
P.0. NC. : 0236

NAME OF FIRM:
LOCATION OF PLANT:
TYPE OF OPERATION:

SUMMARY: EMISSIONS TO ATMOSPHERE

U. §. Silica Company
3231 Oceanstide Blvd.

Processing and Bagging Sand

UNIT TESTED: Fluid Bed Dryer
MEASURED EMISSIONS ALLOWABLE EMISSIONS
" RULE 52 PARTICULATE Grains Grains
MATTER, DRY per SCF per SCF
RULE 53A SULFUR COMPDS
AS S0-2, DRY £ by VOL. - __% by VOL.
RULE 53B COMBUSTION Grains per Grains per
CONTAMINANTS SCF @128 COZ ____ _ _ SCF 812% CO2
Grains per Grains per
RULE 53C INCINERATORS SCF 812% CO2 SCF 812% CO2
RULE 54 DUST & FUMES 3.68 Lbs/Hr 4 _Lbs/Hr
EMISSION RATES
GAS FLOW RATE, DSCFM __25.742 PARTICULATES: 3.8 ) pg/Hr
|
GAS TEMPERATURE, °F 121,0 (AYE)  OXIDES OF
NITROGEN: ________  Lbs/Hr
PRODUCTION RATE 70.3

Tons/hr ' i
|
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TEST NO. 87163 PAGE 2
P.0. NO. 0236

TEST DESCRIPTION

Introduction ]

This report presents the results of particulate loading and gas
volume tests performed at U.S. S11{ca Co., on June 12, 1587.

The tests were performed on the exhaust stack of the water scrub-
ber serving the Flutd Bed Dryer, while production averaged 70.3
tons per hour.

System Description

Glass sand s dried in a natural gas fired Fluid Bed Dryer. The
exhaust from the dryer is pulled through a venturi-type scrubber.
This report shows the emissions into the atmosphere from this
scrubber,

Procedures .

The procedures and equipment utilized {n performing these tests were
based on EPA New Source Performance Standards Method 5. The sampling
train was modiffed as shown on Page 7. The calculations were de-
signed to include the impinger catch so that the test results can be
compared to Rule 54 of SDAPCD.

Yelocity Traverse

Prior informatfon regarding the stack velocity profile eliminated the
need for a separate exploratory traverse. Temperature and pitot tube
data collected during actual sampling was used to calculate actual
stack volume.

Particulate Sampling

This sample consisted of 42 traverse peints, 7 from each sample port
as shown in Figure 1, on page 5. The sample was collected at 3 minutes
per point for a total test time of 84 minutes. Tha sample was col-
lected 7 feet from the exhaust outlet of the stack. Field data as-
sociated with sample collection has been transferred to computer
printout and 1s shown on Page 8 and 9. Calculations were performed

by computer and are shown on Pages 3 and 4. Though the isokinstic
sampling rate {s outside the usual recommended range, the emission

1s acceptable in accordance with criterion contained in Appendix A,
Part 10, SDAPCD Qualfty Assurance Gufdlfnes and Operaticnal Procedures.
The isokinetic varfance was caused by the assumed mofsture content
being 5% Tower than previously measured.

Gas analysis
Carbon dioxide and oxygen content of the stack gas was measured by Orsat,

according to EPA NSPS Method 3. The results of this analysis are on Page 4.
4-

Comments

The site {s in disrepair compared to last year. There are substantial
holes and leaks fn the ducting. These were temporarily sealed during
the test but should be repafired.
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TEST NO. 871463 TEST DATE
U. 5. SILICA
RUN 1
AV METER VOLUME. UNCORRECTED#FACTOR = 98.
m
8 P METER PRESSURE: P + H/13. & o 29.
m. : bar
c. T METER TEMPERATURE. 4&60+(T +T 1/2 = - 999,
m . 1 2
D. T IMPINGER TEMPERATURE = 45
i
£ T AVERAGE STACK TEMPERATURE, 440+DEG. £ = 981.
8
F. P STACK PRESSURE, P + P /13. & = 30.
8 bar
G. VP MAX.H O VP PERMITTED AT T (SEE APPENMDIX) =
i 2 i
H ¥ VOLUME OF CONDENSED H O (SEE LAB SHEET) = 119,
lc . 2
1. Vv H O VAPOR . METER COND.., H*C/B#0. Q0R&7 = =
calec 2
J. vV MOISTURE METERED AT METER COND., Ax*G/B =
wv
K. Vv SAMPLE VOLUME AT METER COND. . DRY: A-J = 37.
dry
L. #M PER CENT MQISTURE CALC.. 100%(I+JY/ (A+]) e 10.
[ 4
M. VP MAX. H O VP PERMITTED AT T (SEE APPENDIX) = 3.
-1 2 -]
N. %M PER CENY MOISTURE PERMITTED, M/F#100 = 11,
-
B ENTER LOWER OF L OR N = 10,
ws
0. M.C. MOISTURE CORRECTION FACTOR. (100-~L DR N)/10Q=
B, Vv SAMPLE VOL., STD COND. (DRY}. K#52B8/29. 92#B/C = 34.
mistd)
S nm WEIGHT OF PARTICULATE MATTER COLLECTED =
n
T. ¢ GRAIN LOADING (DRY), 15 43a3/pP -

AIR POLLUTION CONTROL DEPARTMENT - COUNTY OF SAN

k]

PAGE 3

DIEeQ

JUNE 12, 1987

43 cv Pt

95 "in Hg
DEG. R
DEG. F
DEG. R

09 in Hp

.32 4in Hg
ml

.93 cu ft

.63 cu #¢

B2 tuv f¢

12 %

34 in Hg

=] %

2 %

. 898

619 cu £

L0589 g

. 017 grains/scé




PAGE 4
AIR POLLUTION CONTROL. DEPARTMENT ~ COUNTY OF SAN DIEGO

TEST NO. B7163 TEST DATE JUNE 12 1987
U. 8. SILICA
RUN 1
! a A8 ANALYSIS !
! WT. 7MOLE !
! COMPONENT VOL. %/7100#MOISTURE CORR#MOL. WT. =WET BASIS H
'WATER, B YL 1019 ¢ 1, 00000 t i8. 0! 1.833 !
! we ! $ = ! !
IOXYGEN Vo, 1880 ! . 89814 1 32.0 8. 403 !
1 o ot o o o e e o e 1 - - ] t
{CARBON MONOXIDE ' |, QOO0 ! . 87814 1t 28.0 ! . 000 H
| v H ! - - ! - !
'CARBON DIQXIDE H 0130 1 . 87814 f 44.0 ! . 914 !
! i e ! e e ' -
!NITROGEN & INERTS: 7990 ! . 89814 '!oes.g ' 20 237 !
e — -1 ——t - . ! -1
AA. M AVERAGE MOLECULAR WEIGHT 1 27.987 H
5 S —
0D, C PITOT TUBE CORRECTION FACTOR = . 822
e
EE. V BTACK VELOCITY AT STACK COND. (SEE SAMPLE DATA)= 83.71 #ft/sec
-1
FF. V¥ STACK VEL.. AT STD COND, (DRY), EE#S28/29. 922F/E#0 = 60. A5 ft/sec
g{std)
GG, DURATION GF SAMPLING = 126. min
HH. AVERAGE SAMPLING RATE (DRY),P/GG = . 433 scfm
I1I. SELECTED NOZILE DIAMETER = . 147 in
JJ, SAMPLING VELOGLITY AT STD COND. , HH/1I##2#144/60#4/3. = &1.30 #f&/sec
KK. I ISOKINETIC VARIATION, JJ/FF%100 = 89. x
LL. A AREA OF STACK = 6.2% 8q +t
5
MM, G FLOW RATE AT STD. COND. (DRY). FF#LL#&0 = 285742, scfm
. sd
NN. @ FLOW RATE AT STACK COND.. EE#LL%&0 =  31391. actm

-]

UU. PARTICULATE EMISSION RATE. O. O0B47%T#MM = 3.68 1lb/hr




Page §
'SAN DIEEO AIR POLLUTION CONTROL DISTRICT
©TRAVERSE POINTS
CRYSTAL SILICA

EXHAUST FROM -FLUID BED DRYER

_ ol . BO"
S I B T T S U
g [ o
4+ o+ 4+ o+ T+ o+ 4
SAMPLING — - '
PORTS Cll + + + + + + 4
_ 3
b ] + + + 4+ + 4+ 4
=+ ¢+ 4 o+ 4+ & 4
Flp+ + + + + + +

5°

o4

233

2724

Figure 1
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Page 7
- SAN DIEGO COUNTY AIR POLLUTION CONTROL DISTRICT
_ CONDENSOR SYSTEM
ermocouple ermomater Thermometer y '
and READQUT | - BACK-UP FILTER

Nozzle and Probepuise—————mme———umin

Type § Pitot Tube

AP Area

Pressure A . Umbilical
STACK Sensor IMPINGERS Cord
WNALL :
Thermoneters

Orifice Meter

A H Pressure |

Sensor
LEGEND FIELD DATA ABBREVIATIONS
Greenburg-Smith Type Izmpingers
No. 1 Mod- 100 ML Deionized NWater PT = Point Number
) Ty * Stack Temperature, °F
No. 2 Std- 100 ML Deionized Water P~ = Pitot Tube Pressure Differential, in.Hzo
: VEL= Stack Yelocity, fps .
Ko. 3 Mod- Dry H = Orifice Mster Pressure Drop, in. HyQ .
. T; = Meter Inlet Temperature, °F
No. 4 Mod- Dry _ Ty = Meter Outlet Temperaturs, OF
Pp = Pump Vacuum, in. Hg
Mod - Modified Type Ty = Impinger Temperature, °F
Std - Standard Type Pyar * Barometric Pressure, in. Hg

FIGURE 3: PARTICULATE MATTER SAMPLING TRAIN
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AIR POLLUTION CONTROL DEPARTMENT — COUNTY OF SAN DIEGD

TEST NQ. 87163 ' TEST DATE JUNE 12, 1987
U. 8. SILICA
RUN 1
PT T P VEL H T T P T co
5 1 2 m i 2
Al 123, i. 300 71,4 79 78.0 4. O .00 44. 00 1.30
A2 127. 1. 500 71.9 73 78.0 100.0C .00 43,00 1.30
A3 123. 1. 300 &6. 7 &Q 7.0 104.0 .00 43. 00 1.30
Ad 122. 1. 300 &4, & 60 78B.0 108.0 .00 42.00 1.30
AS 1295, 1. 200 &4. 2 95 78,0 108.0 .00 42.00 1.30
Ab 123. 1. 300 &s. 7 &0 78.0 110.0 .00 42. 00 1.30
A7 128. 1. 300 &6. 9 &0 78.0 110.0 .00 42.00 1.30
Bl 123. 1. 400 &9. 2 &3 80.0 1:108.0 00 42.00 1.30
B2 124. 1. &00 74.0 73 80.0 112.0 00 44. 00 1.30D
B3 122. 1. 300 71. 5 70 80.0 114.0 00 44.00 1.30
B4 121. 1. 300 656. 3 &0 80.0 114.0 Q0 44,00 1.30
BY 130. 1. 400 &9. 6 &5 84.0 102.0 00 46.00 1.30
B& 128. 1.500 71.9 70 82.0 112.0 00 44,00 1.30
B7 128. 1. 300 71. 9 70 82.0 1116.0 00 43. 00 1.30
c1 123, 1. 500 71,7 70 B4. 0 100.0 00 44.00 1.30
ce 123. 2. 000 ez 7 30 84.0 114.0 00 44.00 1.30
Cc3 123. 1,300 71. 6 70 84.0 114.0 00 44.00 1.30
ca 123. 1. 600 74.0 75 84.0 118.0 Q0 44. 00 1.30
C3 127. 1. 400 74. 2 75 84.0 118.0 00 4%.0Q 1. .30
Cé& 123. 1. 800 78. 4 80 84.0 120.0 00 43,00 1.30
Cc7 122, 1. 800 768. 4 B0 84.0 120.0 00 453.00 1.30
D1 124, 1. 000 8. 3 =50 85.0 110.0 CO 42. 00 1.30
D2 121. 2. 000 B2. 5 20 845.0 118.0 0C 44,00 1.30
D3 123. 1. 8Q0 78. 4 a0 86.0 120.0 00 44,00 t.30
D4 122. 1. 800 78.4 80 B46.0 120.0 00 44.00 1,30
D5 123. 2. 000 82.8 {0 86.0 .120.0 00 44,00 1.30
D& 128. 2. 300 g892.0 1.0% 86.0 122.0 00 42,00 1.30
D7 i29. 2. 300 8g8.8 1.05 85.0 122.0 0C 45.00 1,30
El 120. 1. 800 78. 2 a0 88.0 112 0 00 44,00 1.030
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AIR POLLUTION CONTROL DEPARTMENT ~ COUNTY OF SAN DIEGO

TEST NO. 871463 TEST DATE JUNE 12, 1987
U.S5. BILICA .
RUN 1

SAMPLE COLLECTION DATA

PT T . P VEL o] T T | T co
-] i 2 m i 2

E=2 113, 2. 300 1.8 1.195 88.0 120.0 Q0 44.00 1.30
E3 115, 2. &00 3. & 1.20 £68.0 132.0 00 434.00 1.30
E4 114, 2. 900 98.8 1.3% 89.0 116.0 ©0 44.00 1.30
ES 123. 3. 000 101.3 1.40 90.0 1i4.0 Q0 46.00 1.30
ES 120, 3. 200 104.3 1,43 8.0 118.0 .00 47. 00 1.30
E7 123. 3. 300 109.4 1,460 88.0 120.0 1.00 47.00 1.30
F1 111, 3. 200 103. 2 1.4%5 86.0 110.0 1.00 47.00 1.30
Fa2 107. 3. 200 103.1 1.43 846.0 120.0 1.00 47.00 1.30
F3 111. 3..800 108.3 1,40 86.0 120.0 1.00 47.00 1.30
F4q 114, 4. 000 1160 1.80 B4. 0 122.0 2.00 48.00 1.30
F3 113, 4, 200 119.0 1.%0 86.0 122.0 2.00 49.00 1.30
Fé 116, 4. 000 116.2 1.80 86.0 122.0 2.00 48.00 1.30
F7 117. 2. 800 113.4 1.70 86.0 124.0 2.00 48.00 1.30

AVG 121. 2. 058 83.7 .98 B3. 9 114.46 .29 44, 59 1.30

VEL = B3. 48#C #SQ.RT. {(( P*T )}/ (P #M})

p 3 8 3
AVERAGE DELTA P = 2, 1429
DRY GAS METER VOLUME UNCORRECTED = S4. 470 P = 29.88in Hy
bar
METER CORRECTION FACTOR = 1, 0330 P (STACK PRESSURE) = 2.8 in water

-3

NOTES - 1. AVG P 1S THE SBGQUARE OF THE MEAN (8. RT)
2, (VEL) = VEL#COS(ANG)
3. AVG CO IS THE VELOCITY WEIGHTED AVERAGE
2




Test No. B2l D -

A~
AGE [ Q

COUNTY OF SAN DIEGO - AIR POLLUTION CONTROL DISTRICT

PARTICULATE MATTER
LABORATORY DATA

PARTICULATES

A. ACETONE WASH Fina) 1.0S2Dg
NOZZLE, PROBE
IMPINGERS.

Pan # 9._._5_3: Tare _|» Q[lbfg
B. WATER WASH Final [-02_255

NOZZLE, PROBE,
IMPINGERS, IMP-
INGER CATCH

Pan f 227. Tare M.Z_}&

C. BACK-UP FILTER  Final 1. /2324

Pan # M Tare MLQ
Filter # _“.5_- Tare _ILD_B_g

D. BLANKS
@nﬂ Water _‘&iol.sl 100m1
SDD _m1 Acetohe ~LE/ o7100m1

Water Pan# M

Acetone Pan# _L&&/- 2~

Total Weight of Particulate Matter
(A+B+C-D)

Condensed Moisture Final é)ﬂ__.ml
Impinger tare £2D m

Net Gain _Uj__m'l

Net Wt. ¢Q2&§-g

Net Wt. :O/2 T g

Net ¥t. s08/B 4

000> g Water Correction
~ADOOZ . q Acetone Correction

-
18093 g Net Welght

205709

Wash Volumes
Acetone -.__LZ_L_ml
Filtered

L.I.

Water __2_8_!»1
Imp.

Tare .gb_Q_Jrﬂ
Total '

Water Q&JM
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10 !
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__th%k) (Danm Stive\

"Oceanside Ca 41058
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CONTROL EQUIPMENT

Cycdoma. - wek sevibben pg& Hour

[o]V! }'d

ob

"Fnﬁleumm

Mw“d

- - LR -] - - - -~ -

"y
o

< - X1% o
HEOHT ABOVE GROUND LEVEL PEWI!LA'"\FTOOO!ERV!H’
L 40° 00 lw 1§ e 2§

-
-

B
DISTANCE OBSERVER DIMECTION FROM OBSERVER

sen SO #no ISD set NW e N/

-
<

mms
e W, plumt e WiV, Plume

-
-

E wakJ |rwnenoﬂopmm
mcuv m | Amacreq Oecacred =

14

POIMT N THE PLUME AT WHICH OPACTTY wAS EC

swn CANNVOT READ ew

| 8mn ﬁ-&gg £ 6-&51

DESCABE PLUAE BACKGADUND

swn GRLV e GFREY | oo Clotst g%_w'_

sm}ﬂtmﬂ'm w Eno

oyt T il + Sl K e

Suack SOURCE LAYOUT SNETCM Oraw Nom Avow

wh

. @

Wt e

DISTRIBUTIDN: WHITE - APCD FILE YELLOW - APCD INSPECTOR

PINK - CLIENT

APCDO30587




L EMD oF '{wa;'r
} SERuEBE R

L e

-ip "bgs og j.p{),gx S ‘,9 le 75 . 9‘( | QLMVf'

(M’:thvng 0ponimgs v Ton Aoy sl
chresm. Sam et :?v“““ L o




R

R. J. Sornmerville
County of San Diego Air Pollution Control Ofticer

aped

U. S. Silica Company
Mr. Dan Stover

3231 Oceanside Blvd.
Oceanside, CA 92056

Dear Sir;

The enclosed test report {s the result of testing done
at your facilfity.

If you have any questions, please call me at (619) 565-5911.

4tbwrn

C.¥. Ridenour
. Senior Afr Pollution Chemist

CWR: pJ

Enclogures

AIR POLLUTION CONTROL DISTRICT
9150 Chesapeake Drive. San Diego, California 92123-1095
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T-‘.PLE

NPLE

HPLE

PR

\MPLE
4

AIR POLLUTION ~TROL OEPARTMENT - COUNTY OF "W DIEGO
' ORSAT FIELD DATA

Test No. &7/0 A

[')ate é//'Z/S'?

7 A !
site DS S /iCr& Leak Check Drf‘;( '@ Yragan, _
1st  2nd ird 4th ©  S5th Stable
] -Reading Reading - Reading . Reading , Reading _Reading
d.8 co, 8.0 0.0 4.0
&9 '? 02 2& ’? 2‘9r? JO.?
o4
/3 €0, 1% = /.3
/2.3 02 (129, 20,/
Co )
/3 M )3 1> /7
/8.8 2 | 90,/ |20.( 20. )
Cco
¢F)
02 °
co
l 02
02
£0
SAMPLE # AYERAGE ANALYSIS SAMPLE #
/. 3 C02 co,
BN 02
G0 co

co




8714631 0uU. 8. SILICA
.29. 88

‘2.8
573. 500
429. 970

. 3203
3. 543

119. 0

1. 035

1.3
0.0

18. 8

79.9

822
6.23

147

126. 0

. 0990

0.0

0.0

0.0

Al 123 1.5 .75 78.
A2 t27. 1.5 .73 78
A3 123. 1.3 .6 78
A4 122, 1.3 .& 78
AS 125. 1.2 .33 78
Ab 123. 1.3 .& 7B
A7 128. 1.3 .& 78.
Bl 123. 1.4 .&3 80.
B2 124. 1.6 .73 80
B3 122 1.5 .7 80.
B4 121. 1.3 & B0.
BS 130. 1.4 .43 84
B 128. 1.3 .7 82
B7 128. 1.3 .7 B2
ct 123 1.3 .7 84
€2 123. 220 .9 B4
€3 123. 1.3 .7 84
C4 123. 1.6 .75 B4
€S 127. 1.6 .73 @a.
Ce 123. 1.8 .8 84.
C7 122. 1.8 .8 84.
D 124. 1. .3 8b.
D2 121. 2. .9 86
D3 123. 1.8 .8 B&.
D4 122. 1.8 .8 Bb.
D5 123. 2. .9 86
D6 128. 2.3 1.09 B&.
D7 129 2.3 1.095 86.
El 120. 1.8 .8 @8
E2 115. 2.5 1.15 88
E3 113 2.6 1.2 88
E4 114. 2.9 1.35 89.
ES 123 3. 1.4 90
E6 120. 3.2 1.45 @8
E7 123. 3.% 1.4 88
F1 111, 3.2 1.45 86.
F2 107. 3.2 1.4% 86
F3 111. 3.3 1.& Ba
F4 114. 4. 1.8 8a.

74,

100.
104,
108.
108,
110.
110.
io08.
112
114,
114.
102.
112,
116,
100.
114,
114,
118,
118,
120.
120.
110.
iise.
120.
120.
120.
122,
123.
1132,
120.
122.
116,
114,
118.
120.
110.
120.
120.
122.

NMRe~ODOOO00000000000000000000000000000

. 000000000000 00000NO0O0000RNOOCRQOO00O000

JUNE 12,
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FS3
.Fé&
F7
END
42

115, 4.2
116. 4,
117. 3.8

1.
1.
1.

9
a
7

84.
B&.
86.

122. 2.
127 2.
12... 2.

49,
44.
48.

[T

[ARARAL




AIR POLLUTION CONTROL. DEPARTMENT — COUNTY OF SAN

TEST NO. 87143
U. 8. SILICA
RUN 1

T.

uu.

09.

PP.

ZZ.

c

PAGE

DIEGO

TEST DATE JUNE 12, 1987

SUMMARY FINAL CALCULATIONS

GRAIN LOADING(DRY)

PARTICULATE EMISSION RATE

c

“ZCO  {GAS ANALYSIS)

2

GRAIN LOADING(DRY) AT 12% €O ., T#12/00.

12

EXCESS AIR =

2

(%4 OXYGEN - %4 CO) * 100

0. 2864#% (% N2) =~ (4 OX) + 0. 5%(5 CO)

3

1.

820,

. 017
. &8

a0

. 104

grains/sctf
lbh/hr

%

grains/ac+t

%




SAN DIEGO COUNTY AIR POLLUTION CONTROL DISTRICT

TEST DAY LOG
SITE: U-5- S')ica APCD PERSONELL:_lad togw® Cagpiae. Ridkpgup
DATE: Lo - 2.~ TEST # ~ Seapl (Bne)

Plo. '

OH3O  Arrive at APCD ﬂeﬂ‘:,‘__ ‘}rw.u;.c_ gw

lpwsro— 2 P% 2coss st
OT o  Leave APCD ¥s 2

OWLOD  Arrive site Ol Mm@ 0&6«%

¢
.D_hl_Q_"Begin set-up test equipment
oL SD QA check o--,toziz /028"
L2722~ Ready to test Lt.),é cﬂlc/és Cﬁs...’d,%

2222 _ Begin test

(&) | (O
M Port change .le_(L Port change ﬁ}l___ Port change
) e
o4  Port change 1323  Port change ________ Port change
Port change ____ Port change _____ ____ Port change

N5% End test
Quick & Teak check complete
Equipment dismantle complete
Leave site

Arrive APCD

COMMENTS :




TEST NO.: ?‘7}{,}
TEST DATE: w1z
TEST SITE: U <, S/L.«/

LOCATION: _ Octamy o~ Riv4

Dcranside

SOURCE TEST PERSONNEL: _JWwmiwfind ~Lot 'y L n\h,..gu‘-

FACILITY CONTACT: __ Mac % \rwa
APCD ENGINEER: __ <caal .
APCD INSPECTOR: __ ~Sremwi~ = .
SAPLE 80X NO.: __ Z— ?ﬂ\b 3" 3~ N
METER BOX N9.: b-373%) e Ss-l
FILTER W0.: _____ J1S v .
NOZZLE DINMETER: 147
STACK SIZE: 30£30 LS
AMBIENT TEWP., °F: __ (olo®
ASSUMED MDISTURE, %: £5F
NO. OF SNPLE POINTS: _ 02 4%
MINUTES/POINT: _ 3 e 7
START TIME: 0967 :
STOP TIME: W5
TOTAL TEST TIME: %% v an
INITIAL VOLUME, FT°: __ S 73. oo
FINAL YOLUME, FT°: (29.9170
LEAK CHECKS: NI FINAL
1. VAC. LINE (RED): ob_ /] /L
2. PRESSURE LINE {GREEN): 0 gt
3. SAMPLE LINE: £,02 ¢im L 0% Cem

(MUST BE <0.002 FTS/MIN.)

SDAPCD WRD 10/17/84

L3




S5aM LIEGD COUNTY AIR POLLUTION CONTROL ‘DISTR.ICT

TEST# 32!9& DATE# HIHEZ sites US SrecA

uNITH PO

ABSOLUTE PRESSURE IN METER: z:i‘q 2—-—

ABSOLUTE PRESSURE IN 8TACK: 29.9 2 -

ABSOLUTE TEMP. IN METER: ___ QD°F
'PRESSURE DROP ACROSS METER: 2.5 /
% MDISTURE OF STACK QAS: IS%
CORRECTION FACTOR: L22~

& —
STACK TEMPERTURE:  (YO0°F

. R - T e
AVE. DIFFERENTIAL PRESSure: 2,457 % 1.5
1DEAL NOZZILE DIAMETER: /5B
MOZZLE ustD:  o/4]
JEE T 2. 8Y
TEST DIFFERENTIAL PRESSURE:A/3- ?’//13’3" vl Y

2.4
W‘L#’ LISS"?

a@&@yﬁ | | - -daduuj,:/ﬂ_
%AP‘&M%MWW
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Frwvis H /2,:, £z ff.’i._’i
) e SO S
o Tonla ]t 27 &
>,$ 29,92~ ‘:/’097' %/




S .’.-._-\

 Shihee Rat Fotdd Noles N

Jade: 6187 |

Her. msite: HS - teot sthed stont 7)30

ts Ovtro wyselfh Mavk Asugh. PloutMar.

9 bewt Yo QT Loeahin- Ftam sof up ) dsady Fo 30

3, Mddo.de W%ﬁ& liadte - dtn. 0bsve

J qu) \“dum M Maﬁﬁ d_
J:,oafu‘] -\-56,19
1 WAL‘ -ﬁw Eu&o— b e ased ¥ MW

v -M LM»M‘/-O Leates
Wh\q Mk‘.)(nu‘ Eea.

doum»véab mtl\luée/ééso %-Amfzr
Jw.ckaf!% WAL & yaﬂawb.&m

Mw anired Jaoked b Vo Stnarse loake vets

é. WW&&MW ool o Chocke srud Hio 2T
wru’fn,‘/wwh.\, aop,fﬁum/mm#ma
Ae ftpee Vo M Lt pplects, wheak, we LuZiyer i s

A 5,28 lie ( last ) i 12Lbfln. Tict lisuitss 49.
WWw% ﬁwu)/azé,//,,,) s 0t
Wﬂ/M gwﬂ?’w.&nm
,Wa,l«ﬁ Opddbe (8 o ¥ ‘of Sl ewet
‘ym W@Zf‘i-#'ﬂf /:/M,ﬂo Thtn
W M,ﬂew
"‘T‘fw MW@ t Fraris %000
?AM &M@Mﬁeﬁd\
at 907 A




—— —

"9 we M.u.«/ﬁ‘y - NAmA .

0. e okt s gl Uy s dussraont 2e 213
tht Lalee o Mol o [2:20-] lunal

S catted L typlpined Oar problem - misacs
00w Aok poricecin S Esate Vo hn th ¥ susur s
—tmafw S3/s” Qnagf to save goces isv Hloa.
M%mmk corar Arwe .

R Xo wite o!uwzdu
«aMW




| 871631 OU.S. SILICA
29. 88 -
2.8
573. 300
&29. 970
. 3203
3. 943
119.
1. 033
1.3
Q.0
18. 8
79.9
. 822
&. 25
. 147
126.
. 0390
0.0
Q.o

. 0.0
Al 123 1.5 .70 78
A2 127. 1.3 .70 78B.
A3 123. 1.3 .60 78
A4 122 1.3 .40 78
AS 123 1.2 .33 78
A6 123, 1.3 .& 78
A7 128, 1.3 .& 78
Bl 123. 1.4 .4&% 80
B2 124. 1.6 .73 80
B3 122. 1.3 .70 €0
B4 121. 1.3 .& 8O
B® 130. 1.4 .&5% 84
B& 128. 1.3 .70 82
B7 128. 1.3 .70 B2
€t 12% 1.3 .70 84
€2 123. 2.0 .9 B4
C3 123. 1.5 .70 84,
C4 123 1.6 .75 8B4.
€3 127. 1.6 .73 84,
C& 123 1.B .BO 84
C7 122. 1.8 .80 B4.
D1 124. 1.0 .3 Bé&.
D2 121. 2.0 .90 Bé&.
D3 123. 1.8 .BO B&
D4 122. 1.8 .80 Bé.
D5 123 2.0 .90 86
D& 128. 2.3 1.0% Bs
D7 (2% 2.3 1.03 B6
E1 320 1.8 .80 88
E2 115 2.5 1.15 88.
E3 115 2.4 1.2 88
E4 114. 2.9 1.35 89
E3 123. 3.0 1.4 90.
E& 120. 3.2 1.45 @s.
E7 123. 3.% 1.6 8B
Fi 111, 3.2 1.43 B&.
F2 107. 3.2 1.45 Bb6.
F3 111. 3.5 1. & Béb.
F4 114. 4.0 1.8 B84

6.

100.
104.
108.
108.
110.
110.
i108.
i1a.
114,
114.
102,
112,
116.
100.
114,
116.
118.
118.
120.
120.
110,
118,
120.
120.
120.
122.
122.
112.
120.
122.
114.
114.
118,
120,
110.
120.
120.
122.

NrrHHO00DOO000D0O00D00000000000000000000000

000000 C000C0000O000000O00000000VO0ONAOO00O0

JUNE 12,
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" FS
Fé

F7
END
42

‘115 4.2
116, 4.0
117. 3.8

1.9 84

122. 2.0 49

1.8 B¢ 122, 2.0 48

1.7 86

124. 2.0 48.

Www




AIR POLLUTION

TEST NO.
U. 85 SILICA

RUN 1

PT

123.
127.
123.
122,
1235,
123.
128,
123,
124,
122.
121.
130.
128.
128.
125,
123.
123.
123.
127.
123.
122.
124.
121.
123,
122.
123,
128.
123.
120,

87163

HMM”p-l-lluano—nuuNMMt—MHHuﬂp—-uﬁan—-o—-

-

. 500
. 300
. 300
. 300
. 200
. 300
. 300
. 400
. 600
. 300
. 300
. 400
. 300
. 300
. 300
. 000
. 300
. 600

&00

. 800
. 800
. 000
. Qo0
. 800
. 800
. 000

300

. 800

CONTROL DEPARTMENT ~ COUNTY OF SAN

NODODAPRAVALNOGNNIICAVORINRNONOD

6(3013C)OC)O(JO!DC!OtDC)OtDCIOC)OC)OCJOCJO‘DO

T

6.
100.
104.
108.
108.
110.
110.
108,
112,
114,
114,
102,
112,
116.
100.
114,
116.
118.
118,
120.
120.
110.
118.
120.
120.
120.
122.
122.
112,

COoO00OCOo0OOOROVOO00000OO00000C00

P

PAGE

DIEGO

TEST DATE JUNE 12, 1987

T Co
m i 2
00 44.00 1.30
00 43.00 1.30
00 43. 00 1,30
00 42.00 1,30
00 42.00 1.30
o0 42. 00 1.30
00 42.00 1,30
00 42.00 1,30
00 44. 00 1.30
00 44,00 1,30
00 44. 00 1.30
00 44.00 1. 30
00 44,00 1.30
Q0 44.00 1.30
00 446.00 1.30
00 44.00 1.30
00 44.00 1.30
00 44,00 1.30
00 45.00 1.30
00 48. 00 1.30
00 453 00 1. 30
o0 42.00 1.30
00 44. 00 1.30
00 44. 00 1.30
00 44,00 1.30
00 44,00 1.30
00 A43.00 1.00
00 45.00 1.30
00 44. 00 1.30
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PAGE

IR POLLUTION CONTROL DEPARTMENT - COUNTY OF SAN DIEGO

TEST NO. 871&3

TEST DATE JUNE 12. 1987

SAMPLE COLLECTION DATA

U. 8. SILICA
RUN 1
PT T P VEL H
s
E2 1135. 2. 300 1.8 1.
E3 119, 2. 600 93.& 1,
E4 114, 2. 900 8.8 1.
ES 123. 3. 000 10t.3 1.
E& 120. 3. 200 104.3 1.
EV 123. 3. 300 109.4 1,
Fil 111, 3. 200 103.9 1.
Fa2 107. 3. 200 103.1 1.
F3 111, 3. 500 108.3 1,
F4 i14. 4. 000 116.0 1.
F3 113, 4. 200 119.0 1.
Fé 116. 4. 000 116.2 1.
F7 117. 3. 800 113. 4 1.

AVERAGE DEL

m
oo
[ X-F-X-N- NN YRR N-RoN.

T

2
120,
122.
114.
114.
118.
120.
110,
120.
120.
122.
122,
122.
124.

(e NeNeNoNoNoloNoRafoogoleo

P
m

MY N U
Q
fa]

-
[+
o

4
~
Q
Q
b B b b Bk fub pem s bk pa b B

VEL = 83, 48#C #54G. RT. ({ P*T /(P *M))

TA P = 2 1429

P

DRY GAS METER VOLUME UNCORRECTED =

METER CORRECTION FACTOR = 1.0330

NOTES - 1.
2.

34, 470

P (STACK PRESSURE) = 2.8 in water

-]

Pm
bar

AVGZ P IS THE SQUARE OF THE MEAN (SQ.RT)

(VEL) = VEL#COS(ANG)

3. AVG CO 1S THE VELOCITY WEIGHTED AVERAGE

2

s

29. 88in Hg




g AIR POLLUTION CONTROL DEPARTMENT - COUNTY OF BAN

TEST NO. 87163
U. 8. SILICA

RUN 1

ALV METER VOLUME. UNCORRECTED#FACTOR
m

B. P METER PRESSURE, P + H/13. 6
m bar

c. T METER TEMPERATURE. 4&0+(T +T )/2
m 1 2

D. T IMPINGER TEMPERATURE
i

E. T AVERAGE STACK TEMPERATURE. 450+DEG. F
8

F. P STACKA PRESSURE, P + P /713 &
s bar q

G. VP MAX. H O VP PERMITTED AT T (SEE APPENDIX)
i 2 i

H V VOLUME OF GONDENSED H 0 (SEE LAB SHEET)
lc 4

I. Vv H O VAPOR , METER COND.. H#C/B#0. 00267
calc 2

JooV MOISTURE METERED AT METER COND.. A*G/B
wv

K WV SAMPLE VOLUME AT METER COND. . DRY: A-J
déry

L. %M PER CENT MODISTURE CALC. 1Q0#(I+J)/ (A+])
c

M VP MAX. H O VP PERMITTED AT T (SEE APPENDIX)
-] 2 -1

N. “M PER CENT MOISTURE PERMITTED, M/F*100

B ENTER LOWER OF L OR N
ws

m(std)

m WEIGHT OF PARTICULATE MATTER COLLECTED
n

c GRAIN LDADING (DRY). 15. 43%5/P
]

4 ® ® 0O

v SAMPLE VOL. . STD COND. (DRY), K#328/29,. 92%B/C

TEST DATE

T

M. C. MOISTURE CORRECTION FACTOR, (100-t. OR N)/100=

a8,
29.
599.
493,
o81,

30.

119,

97.

10.

11.

10.

o4,

DIEGO

JUNE 12,

4% cu £t

93 in Hg
DEG. R
DEG. F
DEG. R

09 1in Hg

.32 in Hg
ml

.93 cu f£%

.63 cu £t

82 cu ft

19 4

.54 in Hg

8 %

2 %

.898

&14 cu £t

L0599 g

. 017

PAGE

grains/sctf




AIR POLLUTION CONTROL DEPARTMENT ~ COUNTY OF SAN

PAGE

DI1EGD

TEST NO. 87163 TEST DATE JUNE 12 1987
U.S. SILICA
RUN 1
N 6 A S ANALYSIS '
' WT. JMOLE
+ COMPONENT VOL. %/100*MOISTURE CORR#MOL. WT. =WET BASIS !
\WATER, B \ .1019 ! 1.00000 ! 18.0 ! 1. g04 i
E;;;;EN e E_-T1aao_é—-—feva14 é 32.0 ' 5.403 ——-f
éE;;;a;-;anuxan -i——.oooo“é-h g9e14 é 28.0 ! 000 —i
| CARBON DIOXIDE ¢ .0155"%___T;;;I4 ' 48,0 1 .914 !
;5;;RDGE;-& INERTSE .7995_2---75;;;; E-_Ea.z ' 20.237 ‘—E
AA. M AVERAGE MOLECULAR WEIGHT g | 27.987
-1 e o o e e e
Db. € PITOT TUBE CORRECTION FACTOR = .822
EE. ¥ STACK VELOCITY AT STACK COND. (SEE GAMPLE DATA)= 83. 71 ft/sec
FF. v STACK VEL. AT STD COND. (DRY), EE#528/29. 924F/E#0 = &9, 63 ft/sec
Go. DURATION OF SAMPLING = 126 min
HH. AVERAGE SAMPLING RATE (DRY),P/GG = . 433 secfm
11. SELECTED NOZZLE DIAMETER a . 147 in
JJ. SAMPLING VELOCITY AT STD COND. ,HH/II##2%144/60%4/3. = 61.30 ft/sec
KK. T  ISOKINETIC VARIATION, JJU/FF#100 = 89. %
Lh. A AREA OF STACK = 6.25 sq ft
MM. G FLOW RATE AT STD. COND. (DRY), FF#LL*&0 = 25742. scfm
sd .
NN. G FLOW RATE AT STACK COND. . EE#LL®*&0 = 31391 actm
5
UU. PARTICULATE EMISSION RATE, O.OQ0BA7#TaMM = 3.68 1b/hr

5




AIR POLLUTION CONTROL DEPARTMENT — COUNTY OF SAN

TEST NO. 87143
Uu.5 SILICA
RUN 1

T.

PP.

ZZ.

c

PAGE

DIEGD

TEST DATE JUNE 123, 1987

SUMMARY FINAL CALCULATIONS
GRAIN LOADING(DRY)

)
PARTICULATE EMISSION RATE

C

%0 {(GAS ANALYSIS)

2

GRAIN LOADING(DRY) AT 12% CO

12

EXCESS AIR =

(% OXYGEN - X%

r TH12/00.
2

co # 100

0. 264% (L N2) -

(4

0x) + 0. 3%(3 CO)

,017 grains/scf

3

1

B20.

.68 1lb/hr

.30 %

. 194 grains/scf

)



ety

4{ SI v ’
conpase s _Aé?uﬁl.ﬂw FEE SCREDULY: —_—
DORESS ¢ : ' NUMBZR OF FEE UNITS: __
TOTAL FEE RECEIVED:
EQUIPMENT: A/C: P/O; FREF, OTHER:
APPLICATION NUMBER:
—H__ _:M—
LABOR ' INITL
DATE ROUR3 WORK UESCRIPTION CLASS

0 __kéﬁwg— *Favel
plufl 0.5 | teaZ ples. '_

| & ¥
Yn/5] % | ppscad § Apare

\

L9

kX

DATE COMPLETED: . . SENIOR ENGINEER:






