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TMA

Thermo Analytical inc.

TMA/Norcal

2030 Wright Avenue

P.O. Box 4040

Richmond, CA 94804-0040

{415) 235-2633

April 27, 1988

Micrometallics Corporation
1695 Monterey Highway
San Jose, CA 95112

Attention: Mr. Jim Quintal

Subject: Sampling and analysis of three units (Ball Mill, Shredder,
Incinerator) for particulate, beryllium, silver, gold, lead, copper and chrome.
The incinerator unit was also tested for nonmethane organic hydrocarbons.

Sampling Date: March 22-24, 1988. i
\

Sampling location; Micrometallics Corporation, 1695 Monterey Highway, San
Jose, CA 95112,

Sampling Personnel: Guy Worthington and Juan Rios of TMA/Norcal.
Sampling Procedures: Sampling methods are described in the California Air
Resources Board’s Stationary Source Test Methods, Volume I & III.
Method 1 Sample and Velocity Traverse
Method 2 Velocity and Volumetric Flow Rate
Method 4 Moisture Content
Method 5 Particulate Matter Emissions
Method 12 Inorganic Lead Emissions
Method 104 Beryllium
Method 425 Total Chromium
Method 100 Continuous Sampling
Monitoring Equipment; The following continuous monitoring equipment was used:

Carbon Dioxide and Carbon Monoxide (Infrared Industries Model 7752/7020;
C0/CO, NDIR)

Oxygen (TAI Series 326A)
Ratfish 555 Hydrocarbon Analyzer
Comments: The incinerator unit had no meter that would monitor the gas flow

rate. However, since the material burned contained almost no carbon, it was
assumed that the CO, content was due to the burning gas. This method of 2-
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Micrometallics Corporation April 27, 1988

correction was used after consulting with Tim Underwood of the Bay Area Air
Management District. Therefore, the 12% CO, correction factor was calculated
based on the following formula: '

Correction factor = (12/100) (Q, - 10.24Q')

(Q,)(CO,%/100) - 1.11Q,
Q, = Dry Stack Flow Rate, SDCFM
Q, = Natural Gas Flow Rate, SCFM
CO, = % CO, in Stack

New correction factor = (12/100) (Q,)

(Q, ) (CO, %,/100)

The gold analyses has been delayed by the laboratory but the results will
be sent under an addendum to the report.

If you have any questions, please do not hesitate to call.

Sincerely,

J. Rlo
chnical 'Director
r Source Testing

JJR/aer
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TABLE 1
CLIENT: MICROMETALLICS
UNIT: BALL MILL
DATE TESTED: MARCH 22, 1988
TEST 1 2 3
Time of Test 1127-1230 1247-1408 1524-1627
Stack Temperature, °F 87 90 91
Volume Flow, SDCFM 8852 9417 9250
Sampled Volume, SDCF 43.7 43.0 42.8
Oxygen, Vol & (dry) 21.0 21.0 21.0
Carbon Dioxide, Vol % (dry) 0.0 0.0 0.0
Particulate Wt., grams 0.0008 0.0034 0.0093
Particulate Conc., grains/SDCF 0.0003 0.0012 0.0034
Particulate Emissions, lbs/hr 0.02 0.1 0.3
Isokinetic Sampling, % 109 101 102
Beryllium Wt., grams ND ND ND
Beryllium Conc., grains/SDCF ND ND ND
Beryllium Emissions, lb/hr ND ND ND
Chromium Wt, grams 5.1x10"¢ 5.1x10°¢ 7.2x10°6
Chromium Conc., grains/SDCF 1.8x10°6 1.8x10"6 2.6x10"6
Chromium Emissions, 1lbs/hr 1.4x10°4 1.5x10"4 2.0x10°4
Copper Wt., grams 4,8x10°3 2.1x10°* 2.5x10°4
Copper Conc., grains/SDCF 1.7x10°3 0.8x10°* 0.9x10°4
Copper Emissions, 1lbs/hr 1.3x10°3 6.5x10"3 7.1x10°3
Lead Wt., grams 3.9x10°3 1.2x10-* 1.9x10-4
Lead Conc., grains/SDCF 1.4x10°3 0.4x10°* 0.7x10"*
Lead Emissions, 1lbs/hr 1.1x10°3 3.2x10°3 5.6x10°3
Nickel Wt., grams 3.4x10°6 6.3x10°6 1.6x10"¢
Nickel Conc., grains/SDCF 1.2x10"¢ 2.3x10°°¢ 0.6x10°¢
Nickel Emissions, lbs/hr 9.1x10"5 1.9x10-4 4.8x10°5
Silver Wt., grams 1.0x10-6 1.0x10-¢ 5.8x10"%
Silver Conc., grains/SDCF 0.4x10°¢ 0.4x10"¢ 2.1x10°6
Silver Emissions, lbs/hr 3.0x10°3 3.2x10-5 1.7x1074

All weights are filter plus impinger catches except for particulate which is

filter and probe wash.
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TABLE 11
CLIENT: MICROMETALLICS
UNIT: SHREDDER
DATE TESTED: MARCH 23, 1988
TEST 1 2 3
Time of Test 1147-1252 1445-1550 1605-1710
Stack Temperature, °F 91 96 94
Volume Flow, SDCFM 6367 8083 6952
Sampled Volume, SDCF 42.4 53.7 46,2
Oxygen, Vol % (dry) 21.0 21.0 21.0
Carbon Dioxide, Vol & (dry) 0.0 0.0 0.0
Particulate Wt., grams 0.0004 0.0007 0.0009
Particulate Conc., grains/SDCF 0.0001 0.0002 0.0003
Particulate Emissions, lbs/hr 0.01 0.01 0.02
Isokinetic Sampling, % 101 101 101
Beryllium Wt., grams ND ND ND
Beryllium Conec., grains/SDCF ND ND ND
Beryllium Emissions, 1b/hr ND ND ND
Chromium Wt, grams 8.9x10°5 7.9x10°¢ 4,0x10°6
Chromium Conc., grains/SDCF 3.2x10°% 2.3x10"¢ 1.3x10°¢
Chromium Emissions, lbs/hr 1.7x10°3 1.6x10"* 7.7x10°5
Copper Wt., grams 2.0x10°4 4.0x10"3 3.1x10°5
Copper Conc., grains/SDCF 0.7x10°4 0.2x10°5 1.0x10"3
Copper Emissions, lbs/hr 3.8x10°2 1.4x10°¢ 6.0x10°*
Lead Wt., grams 7.2x10°5 7.1x10"5 3.7x10-5
Lead Conc., grains/SDCF 2.6x10°% 2.0x10°3 1.2x10°5
Lead Emissions, lbs/hr 1.4x10°3 1.4x10°3 7.2x10°4
Nickel Wt., grams 1.7x10"4 1.2x10-¢ ND
Nickel Conc., grains/SDCF 0.6x10°% 0.3x10"¢ ND
Nickel Emissions, 1lbs/hr 3.3x10°3 2.1x10"% ND
Silver Wt., grams 0.6x10°¢ 1.3x10-¢ 0.8x10°¢
Silver Conc., grains/SDCF 0.2x10-¢ 0.4x10"¢ 0.3x10°¢
Silver Emissions, lbs/hr 1.1x10°3 2.8x10°5 1.8x10°3

All weights are filter Plus impinger catches except for particulate which is

filter and probe wash.
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TABLE III

CLIENT: MICROMETALLICS
UNIT: INCINERATOR
DATE TESTED: MARCH 24, 1988
TEST 1 2 3 4

PC BOARDS SIUDGE =
Time of Test 1150-1304  1342-1449 | 1530-1640 1705-1809
Stack Temperature, °F 657 629 597 586
Volume Flow, SDCFM 4337 4296 4320 4402
Sampled Volume, SDCF 30.2 29.5 33.2 34.1
Water Vapor, vol % 3.8 4.0 3.8 3.5
Oxygen, Vol & (dry) 17.3 17.8 18.1 18.4
Carbon Dioxide, Vol & (dry) 1.8 1.5 1.5 1.4
Particulate Wt., grams 0.0718 0.0621 0.0075 0.0090
Particulate Conc., grains/SDCF 0.0367 0.0325 0.0035 0.0041
Particulate Emissions, lbs/hr 1.36 1.20 0.13 0.15
Isokinetic Sampling, % 93 91 102 103
Grains/SDCF, Corrected* 0.2447 0.2600 0.0280 0.0351
Auxillary Fuel Usage, SCFM --- --- .-- ---
Material Burned, lbs 34 27 105 117
Carbon Monoxide Conc., ppm 279 180 ND ND
Carbon Monoxide, lbs/hr as CO 5.25 3.36 ND ND
Nonmethane Hydrocarbons, ppm as C, 6 5 2 2
Nonmethane Hydrocarbons, 4.8x10°2 4.0x10°2 1.6x10"2 1.6x10°2

lbs/hr as C,

Chromium Wt, grams 3.1x10"¢ 3.1x10°4 2.5%10"% 3.4x%10°%
Chromium Conc., grains/SDCF 1.6x10"*4 1.6x10"4 1.2x10"% 1.5x10°*
Chromium Emissions, lbs/hr 5.9x10°3 5.9x10°3 4.4x%10°% 5,7x10°%
Copper Wt., grams 8.0x10°3 8.7x10°3 6.0x10"* 7.8x10"*
Copper Conc., grains/SDCF 4,1x10°3 4.6x10°3 2.8x10"* 3,5x10°*
Copper Emissions, lbs/hr 0.15 0.17 1.0x10"2 1,3x10°2
Lead Wt., grams 9.9x10°%  1.0x10°2|  1.3x10"%* 1.7x10°3
Lead Conc., grains/SDCF 5.1x10°3 5.2x10°3 0.6x10"° 0.8x10°3
Lead Emissions, lbs/hr 0.19 0.19 2.2x10"2 3,0x10"2
Nickel Wt., grams 1.3x10°4 1.2x10°4 8.2x10°% 1.3x10°*4
Nickel Conc., grains/SDCF 0.7x10-4 0.6x10"4 3.8x10"% 5,9x10°%
Nickel Emissions, lbs/hr 2.6x10°3 2.2x10-3 1.4x10"% 2.2x10°3
Silver Wt., grams 1.7x10°3 1.7x10°3 2.0x10"% 1.0x10°3
Silver Conc., grains/SDCF 0.9x10°3 0.9x10°3 0.9x10"% 0.5x10°°
Silver Emissions, lbs/hr 3.3x10°4 3.3x10°¢4 3.3x10"% 1.9x10°*

Footnotes on the next page.
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Table III (cont’'d)
Footnotes:

All weights are filter plus impinger catches except for particulate which is
filter and probe wash.

*Particulate concentration corrected to 12% CO, Since their was no meter to
measure Auxillary Flow Rate, the correction was made by assuming that all CO,
was a result of the auxillary fuel.

Tests 1 & 2 Burned Printed Circuit Boards.

Tests 3 & 4 Burned Sludge.
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APPENDIX 1

FLOW AND PARTICULATE CALCULATIONS
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Client : INCINERATER Date Tested : 3/24/88
Test No. : 1 Time : 1150 i
GAS FLOW DATA 3
Sample Points 123456789
Barometric Pressure 30.2 Sample Nozzle Area .000752 £¢~2 §
Duct Pressure 30.2 *’Hg Condensate 25 ml. 3
)
Avg. Gas Meter Pressure O in.Hg Vol. of Gas Samples 3I0.95 cr
Avg Gas Meter Temp 88 F Avg Duct Temp 657 F
Wgt. Collected .0718 Gms. Duration of Test 63 Min.
Avg. Velocity at Sampling Pts 24.4 ft/sec.
Calculations
Condensed Water Vapor:
vWw = 0.00267 £ 25 % (460 + 70 )/29.92 = 1.18 SCF
Corrected Meter Volume:
Vo = 30.95 x 30.2 7 29.92 x 530 / 948 = 30.21 SDCF :
Percent Water Vapor:
ZH20 = 1.18 / 31.4 % 100 = 3.8 %
Particulate Concentration (Grain Loading):
Go = ( .0718 Gms. % 15.43 )/ 30.21 SDCF = « 0367 Grs/SDCF
4
Particulate Emission Rate: ‘1
( .0367 Grs/SDCF & 4337 SDCFM % &0 ) /7000 = 1.36 Lbs/Hr. ]
Percentage of Isokinetic Sampling Attained: %ZI = 93 %
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Client : INCINERATER Date Tested :3/24/88
Test No. :1 Time 21150

Gas Flow Rate Data

Point h T. Vel.Ft/Sec
1 .09 605 23.9
2 .07 643 21.4
3 .08 650 23
4 -1 660 25.8
S .1 669 25.9
& -1 668 25.9
7 .08 &70 23.2
8 -1 676 26
v .1 677 26
Vs = Cp [h (T + 450)31~.5 [i1/M.W. X Ps1~.5 & 85.49
Conc. of CO2 = 1.8 % Conc. of 02 = 17.3 %
Conc. of H20 = 3.8 %

Avg. BGas Velocity; Vs, Avg. 24.6 Ft/Sec

Pitot fube Correction Factor, Cp .84

Duct Gas Molecular Weight, M.W. 28.68

Duct Pressure, Ps. 30.2 *THg Barometric Pressure 30.2 *7ug
Duct Size Rectangle 36 *°X 25.5 -* Static Pressure -.03 *"u420

Duct Area 6.38 Sq. Ft Avg. Gas Temp. 657

Gas Flow Rate 24.6 Ft/Sec % 6.38 Sq. Ft ¥ 60 = 9416 CFM

7416 CFM¥ 530 / 1117 & 30.2 /29.92%(1.00— 3.8 /100%ZH20)= 4337 SDCEM

M.W. Factor = .0339 Standard Cond. Temp. 70

N
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Client : INCINERATER Date Tested :3/24/88 }
Test No. :2 Time 1342
Gas Flow Rate Data 3
Point h T. Vel .Ft/Sec g
1 .09 614 24 |
2 .07 619 21.2
3 .08 616 22.7
4 .07 627 21.3
5 .09  &27 24.2
6 .09 640 24.3
7 -1 632 25.5
g .1 643 25.4
9 .1 643 25.6

Vs = Cp [h ¥(T + 460)1~.5 [1/M.W. X Ps1~.5 & 85.49
Conc. of CO2

1.5 % Conc. of 02 = 17.8 %
Conc. of H20 = 4 %

Acb. Gas Velocity; vs, Avg. 23.8 Ft/Sec

Pitot Tube Correction Factor, Cp .84

Duct Gas Molecular Weight, M.W. 28.63

Duct Pressure, Ps. 30.2 *"Hg Barometric Pressure 3I0.2 ’’Hdg

Duct Size Rectangle 36 *’X 25.5 ** Static Pressure -.03 **u420
Duct Area 6.38 Sq. Ft Avg. Gas Temp. 629
Gas Flow Rate 23.8 Ft/Sec &% 6.38 Sq. Ft ¥ 60 = 9110 CFM

?110 CFMx 530 / 1089 % 30.2 /29.92%(1.00- 4 /1007ZH20)= 429L €DCEM

M.W. Factor = .034 Standard Cond. Temp. 70
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Client : INCINERATER Date Tested : 3/24/88
Test No. = 2 Time = 1342 53
GAS FLOW DATA $
Sample Points 123456789
Barometric Pressure 30.2 Sample Nozzle Area .0007S2 £i~2 '
Duct Pressure 30.2 >?Hg Condensate 26 ml.
Avg. Gas Meter Pressure O in.Hg Vol. of Gas Samples 30.24 CF
Avg Gas Meter Temp 88 F Avg Duct Temp 629 F
Wgt. Collected .0621 Gms. Duration of Test 63 Min.
Avg. Velocity at Sampling Pts 23.8 ft/sec.
Calculations
Condensed Water Vapor:
v = 0.00267 ¥ 26 ¥ (460 + 70 )/29.92 = 1.23 SCF
Corrected Meter Volume:
Vo = 30.24 ¥ 30.2 / 29.92 % S30 / S48 = 29.52 SDCF
Percent Water Vapor:
ZH20= 1.23/ 30.75 % 100 = 4 %
Particulate Concentration (Grain Loading)}: .
60 = ( .0621 GBms. ¥ 15.43 )/ 29.52 SDCF = . 0323 Grs/SDCF l
Particulate Emission Rate: B
{ .0325 6rs/SDCF & 4296 SDCFM % 60 ) /7000 = 1.2 Lbs/Hr.
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THERMO aNaAaLyYTICAaL

Client : INCINERATER Date Tested : 3/724/88
Test No. : 3 Time = 1530

GAS FLOW DATA

Sample Points 123454789

Barometric Pressure 30.2 Sample Nozzle Area .0007SQ £i~72
Duct Pressure 30.2 *"Hg Condoncate 20 ml.

Avg. Gas Meter Pressure O in.Hg Vol. of Gas Samples 3I3Z.23 cr
Avg Gas Meter Temp B& F Avg Duct Temp 597 F

Wgt. Collected .0075 Gms. Duration of Test 63 Min.

Avg. Velocity at Sampling Pts 23.2 ft/sec.

Calculations

Condensed Water Vapor:

vw = 0.00267 & 28 % (450 + 70 )/729.92 = 1.32 SCF

Corrected Meter Volume:

Vo = 33.83 ¥ 30.2 / 29.92 x 530 / 546 = 33.15 SDCF

FPercent Water Vapor:

Z H20 = 1.32 / 34.47 % 100 = 3.8 %

Particulate Concentration (Grain Loading):

Go = ( .007S Gms. ¥ 15.43 )/ 33.15 SDCF

- 0035 Grs/SDCF

Particulate Emission Rate:

( .0035 Grs/SDCF % 4320 SDCFM & 60 ) /7000

=13 Lbs/Hr.
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THERMO ANALY TICSL

Client : INCINERATER Date Tested :3/24/88
Test No. :3 Time :1530

Gas Flow Rate Data

Point h T. Vel .Ft/Sec
1 .1 S67 24,7
2 -1 994 25.1
3 .1 594 25.1 -
4 - 07 986 20.9
= .09 608 23.9
& .09 611 24
7 -08 S98 22.5
8 .07 614 21.2
b4 .07 605 21.1
Vs = Cp [h $(T + 450)1~.5 [1/M.W. % Ps]I~.5 x 85.49
Conc. of CO2 = 1.5 % Conc. of D2 = 18.1 %

Conc. of H20 = 3.8 %
Avg. Gas Velocity; Vs, Avg. 23.2 Ft/Sec
Pitot Tube Correction Factor, Cp .84

Duct Gas Molecular Weight, M.W. 28.66

Duct Pressure, Ps. 30.2 **Hg Barometric Pressure 3O. T Hg

()

Duct Size Rectangle 36 77X 25.3 ** Static Pressure -.0T *7uH30
Duct Area 6.38 Sq. Ft Avg. Gas Temp. 597
Gas Flow Rate 23.2 Ft/Sec % 6.38 Sq. Ft % 40 = 8880 CcM
8880 CFMx 530 / 1057 % 30.2 /29.92%(1.00- 3.8 /100%ZH20)= 43230 SNCCM

M.W. Factor = .0339 Standard Cond. Temp. 70
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THERMO aMNaLvyYyTICAL

Client : INCINERATER Date Tested :3/24/88

Test No. :4 Time 1705

Gas Flow Rate Data

Point h Te Vel.Ft/Sec
1 -1 S22 24,2
2 - 07 277 20.8
3 .07 292 20.9
4 .07 583 20.8
=] .09 600 23.8
6 - 09 &O07 23.9
7 -1 593 23.1
8 -1 3596 23.1
9 -1 604 25.2

Vs = Cp [h (T + 460)1~.5 [1/M.W. & Ps1~.5 % 85.49

Conc. aof €02 = 1. A Conc. of 02 = 18.4 %

4
Conc. of H20 = 3.5 %
Avg. Bas Velocitysg Vs, Avg. 23.3 Ft/Sec
Fitot Tube Correction Factor, Cp .84

Duct Gas Molecular Weight, M.W. 28.7

Duct Pressure, Ps. 30.2 **Hg Barometric Pressure 30.2 *’ug

Duct Size Rectangle 36 ’°X 25.5 °* Static Pressure -.0X 7’420

Duct Area 6.38 Sq. Ft Avg. Gas Temp. 586

Gas Flow Rate 23.3 Ft/Sec % &.38 Sq. Ft ¥ 60 = B919 CFM™
8919 CFMX 530 / 1046 t 30.2 /29.92%(1.00- 3.5 /100%ZH20)= A40D

M.W. Factor = 0339 Standard Cond. Temp. 792

N
rarwss s

-
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THERMO AaNAaLvYTICAL

Client : INCINERATER Date Tested : 3I/24/88
Test No. : 4 Time : 1705 ’,
BAS FLOW DATA ;
Sample Points 123454789
Barometric Pressure 30.2 Sample Nozzle Area .0007S2 £t~2
Duct Pressure 30.2 **Hg Condensate 26 ml.
Avg. Gas Meter Pressure O in.Hg Vol. of Gas Samples 341.S52 cf
Avg Bas Meter Temp B1 F Avg Duct Temp 586 F
Wgt. Collected .009 Gms. Duration of Test 63 Min.
Avg. Velocity at Sampling Pts 23.3 ft/sec.
Calculations
Condensed Water Vapor:
v = 0.00267 ¥ 26 X (460 + 70 Y/29.92 = 1.23 SCF
Corrected Meter Volume:
Vo = 34.52 ¢ 30.2 / 29.92 % S30 / 541 = 34.13 SDCF
Percent Water Vapor:
ZH20 = 1.23 / 35.36 % 100 = 3.5 %
Particul ate Concentration (Grain Loading): .
Go = ( .009 Gms. % 15.43 )/ 34.13 SDCF = .0041 Grs/ShcE l
Particulate Emission Rate: »

( .0041 Grs/SDCF % 4402 SDCFM X 60 )/7000 = .15 Lbs/Hr.
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THERMD arMNnal.yYyTICAL

Client :SHREDDER Date Tested :3/23/88
Test No.A,B,C

—— TABULATED RESULTS ——

Test i A H B { c : !
Velocity,Ft/Sec (avg) : 56.2 | 72 H £1.7 1 :
Duct temp; °’F ' 21 H 26 H o1 H :
Volume Flow, CFM : &=78 | 8421 ! 721 ¢ :
Volume Flow, SDCFM H 6367 i 8083 | Lo=2 l;
Water Vapor, vol. % i 0 H o] H o : :
Oxygen, vol % (dry) : 21 i 21 H 21 ' :
Carbon Dioxide, vol. % (dry) 1! 0 H 0 H o : ;
Time of Sampling 11147 11445 i160E : H
Duration of test; minutes i &2 : E£Z : £Z2 : :
Sampled Volume;SDCF H 42.38 | 53.74 | 1£.2 ! -:
Wt. of Sample; Grams i .0004 | ,0007 ! .0000 .
Part. Conc.; grains/SDCF i L0001 } L0002 i 000 @ :
Particulate Emissions; Lb/hr .01 H .01 H - 02 : T;
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Client : SHREDDER Date Tested :3/23/88
Test No. :1 Time :1147 b
Gas Flow Rate Data "
Point h T. Vel .Ft/Sec
1 -83 91 52
2 .89 91 53.8 3
3 -89 21 53.8
4 1.1 91 59.9
S 1.2 91 62.5
-] 1 ?1 97.1
7 .93 91 55
8 -97 91 56.2
9 - 95 21 55.6
Vs = Cp [h (T + 450)1~.5 C1/M.W. ¥ Ps1~.5 X% 85.49
Conc. of CO2 = 0 % Conc. of 02 = 21 %
Conc. of H20 = 0 %
Avg. Gas Velocity; vs, Avg. S56.2 Ft/Sec
Pitot Tube Correction Factor, Cp .84
Duct Gas Molecular Weight, M.W. 28.9&
Duct Pressure, Ps. 30.12 *?Hg Barometric Pressure 3I0.1% *rHg
Duct Size Rectangle 16.5 *°x 17 »° Static Pressure .22 *’u20
Duct Area 1.95 Sq. Ft Avg. BGas Temp. 91
Gas Flow Rate 56.2 Ft/Sec % 1.95 8q. Ft ¥ 60 = 6575 CFM
6575 CFM% 530 / 551 % 30.12 /729.92%(1.00~- 0 /1007%ZHZ20)= &£3IL7 SCEM
M.W. Factor = .0338 Standard Cond. Temp. 70
|
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THERMO ANALYTICAL

Client : SHREDDER Date Tested : 3/23/88
Test No. = 1 Time = 1147
GAS FLOW DATA

Sample Points 123454789
Barometric Pressure 30.1 Sample Nozzle Area
Duct Pressure 30.12 *’Hg Condensate O ml.
Avg. Gas Meter Pressure .05 in.Hg Vol. of Gas Samples 412
Avg Gas Meter Temp 77 F Avg Duct Temp 91 F
Wgt. Collected .0004 Gms. Duration of Test 63 Min.

Avg. Velocity at Sampling Pts 54.2 ft/sec.

Calculations

Condensed Water Vapor:

v = 0.00267 ¥ O % (460 + 70 )/29.92 = O SCF

Corrected Meter Volume:

Vo = 42.58 ¥ 30.17 / 29.92 % 530 / 537 42.38 SCF

Percent Water Vapor:

LZH20= 0/ 42.38 x 100 = 0 %

Particulate Concentration (Grain Loading):

Go = ( .0004 Gms. & 15.43 )/ 42.38 SCF . 0001 Grs/SCF

Particulate Emission Rate:

( .0001 Grs/SCF ¥ 6367 SDCFM X &0 )/7000 = .01 Lbs/Hr.

Percentage of Isokinetic Sampling Attained: %ZI = 101 %
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THERMO ANALYTICAL

Client : SHREDDER Date Tested : 3/23/88
Test No. = 2 Time : 1445 ¢ |
GAS FLOW DATA
Sample Points 123456789 3
Barometric Pressure 30.1 Sample Nozzle Area .000203 £+~2
Duct Pressure 30.12 °*’Hg Condensate O ml.
Avg. Gas Meter Pressure .05 in.Hg Vol. of Gas Samples S1.9 CF
Avg Gas Meter Temp 86 F Avg Duct Temp 96 F
Wgt. Collected .0007 Gms. Duration of Test 63 Min.
Avg. Velocity at Sampling Pts 72 ft/sec.
Calculations

Condensed Water Vapor: i

vWw = 0.00267 ¥ O X (460 + 70 )/29.92 = 0 SCF
Corrected Meter Volume: '

Vo = 54.9 &% 30.17 /7 29.92 2 S30 / S46 = 53.74 SCF
Percent Wafer Vapor:

ZH20= 0/ S3.74 x 100 = O %
Particulate Concentration (Grain Loading):

1

Go = ( .0007 Gms. ¥ 15.43 )/ S53.74 SCF = .0002 Grs/SCF

Particulate Emission Rate: n

( .0002 Grs/SCF ¥ 8083 SDCFM % 60 ) /7000 .01 Lbs/Hr.

Porrondascmem md Tembcsrmemdcs e CammT S mem Add ok ompmedes Y o F. Y .
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Client : SHREDDER Date Tested :3/23/88
3
Test No. :2 Time :1445 ’
Gas Flow Rate Data -’
Point h T. Vel .Ft/Sec
1 2.05 96 82.1 3
2 1.75 96 75.8
3 1.5 Q6 70.2
4 1.4 Q6 &7.8
S 2.1 26 83.1
&6 1.7 96 74.8
7 1.5 96 70.2
8 1.25 94 64.1
Q 1.1 96 60.1
Vs = Cp [h X(T + 460)1~.5 [1/M.W. %X Ps]1~.3 % 85.49
Conc. of CO2 = 0O % ‘ Conc. of 02 = 21 %
Conc. of H2Z0 = 0 %

Avg. Gas Velocity; Vs, Avg. 72 Ft/Sec
Pitot Tube Correction Factor, Cp .84
Duct Gas Molecular Weight, M.W. 28.96
Duct Pressure, Ps. 30.12 >7Hg Barometric Pressure 3I2.! °°

l'g

Duct Size Rectangle 16.5 °’X 17 °*° Static Pressure .26 7420
Duct Area 1.95 Sq. Ft Avg. Gas Temp. 96

Gas Flow Rate 72 Ft/Sec & 1.95 Sq. Ft ¥ 60 = 8424 CFM

8424 CFM% 530 / 556 ¥ 30.12 /29.92%(1.00- O /100%H20)= S08% c€Ccwm

¢~

M.W. Factor = .0338 Standard Cond. Temp. 70
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THERMO A&aNALYTICAL

Client : SHREDDER

Test No. = 3

Date Tested : 3I/23/88

Time : 1605

GAS FLOW DATA

Sample Points 1234546789
Barometric Pressure 30.1

Duct Pressure 30.12 °’Hg

Avg. Bas Meter Pressure .05 in.Hg Vol. of Gas Samples 18

Avg Gas Meter Temp 102 F
Wgt. Collected .0009 Gms.

Avg. Velocity at Sampling Pts

Sample Nozzle Area .D0020T £442

Condensate O ml.

Avg Duct Temp 94 F
Duration of Test &3 Min.

61.7 ft/sec.

Calculatiapg

Condensed Water Vapor:

v = 0.00267 ¥ O X (460 + 70 )/29.92 = 0 SCF

Corrected Meter Volume:

Vo = 48.58 ¢ 30.17 / 29.92 & S30 / 562 = 46.2 SCF
Percent Water Vapor:

ZH20 = 0/ 446.2 % 100 = 7
Particulate Concentration (Grain Loading):

Go = ( .000% Gms. ¥ 15.43 )/ 46.2 SCF = .0003 Grs/SCF
Particulate Emission Rate:
{ .0003 Grs/SCF ¥ 6952 SDCFM X &0 )/7000 = .02 Lbs/Hr.
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THERMO AaNALYTICAL.

Client : SHREDDER

Test No. :3
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Gas Flow

Date Tested :3/23/88
Time :1605

Rate Data

Vel .Ft/Sec

65.3
60

61.4
60

70.1
62.7
o28.6
S58.6
58.6

Vs = Cp [h (T + 460)1~.5 [1/M.W. ¥ Ps]~.5 % 85.49

Conc. of CO2 = 0 %
Conc. of H20 = 0 %

Avg. Gas Velocity; Vs,

Avg. 61,

Conc. of 02 = 21 %

7 Ft/Sec

Pitot Tube Correction Factor, Cp .84

Duct Gas Molecular Weight, M.W.

Duct Pressure, Ps. 30.12 *’Hg

28.96

Barometric Pressure 3I0.! ”"HYg

Duct Size Rectangle 16.5 *°X 17 *° Static Pressure .24 *7420

Duct Area 1.95 Sq. Ft

Gas Flow Rate 61.7 Ft/Sec %

7218 CFMx 530 / 554 % 30.12 /29.92%(1.00- O /100%ZH20)= £9S2 SCF

M.W. Factor = .0338

1.

Avg. Gas Temp. 94
95 Sq. Ft x 60 = 7218 CFM

& Sl

Standard Cond. Temp. 790
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THERMO aNAal.yTICAaL

Client : BALL MILL Date Tested :3/22/88
S
Test No. =1 Time :=:1127
Gas Flow Rate Data ‘;
Point h T. Vel .Ft/Sec
1 .68 87 46.9 “
2 .68 a7 465.9
3 1 87 96.9
4 1 87 56.9
S -8 87 50.9
& - a7 44,1
7 .8 87 S50.9
8 1 a7z 56.9
Qo 1.5 87 69.7

Vs = Cp [h (T + 460)1~.5 [1/M.W. & Ps1~.5 % 85.49
Conc. of CO2 = O % Conc. of 02 = 21 %
Conc. of H20 = 0O %
Avg. Gas Velocity; Vs, Avg. 5S3.3 Ft/Sec
Pitot Tube Correction Factor, Cp .84
Duct Gas Molecular Weight, M.W. 28.96

Duct Pressure, Ps. 30.1 *°Hg Barometric Pressure 30.1 77Hg

Duct Size Rectangle 21.5 ’°X 19 *° Static Pressure 0 °’420
Duct Area 2.84 Sqg. Ft Avg. Gas Temp. 87

Gas Flow Rate 53.3 Ft/Sec * 2.84 Sq. Ft ¥ 60 = 9082 CFM™M
7082 CFMXx 530 / 547 & 30.1 /29.92%(1.00- O /100%ZHZ0)= €852 SCEM

M.W. Factor = (0338 Standard Cond. Temp. 702
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THERMO aNAL Y TICAL

Client : BALL MILL Date Tested : 3/22/88
Test No. : 1 Time = 1127
GAS FLOW DATA

Sample Points 1234546789
Barometric Pressure 30.1 Sample Nozzle Area .00020I £t~2
Duct Pressure 30.1 ’’Hg Condensate O ml.
Avg. Gas Meter Pressure .05 in.Hg Vol. of BGas Samples 4S.1% CF
Avg Gas Meter Temp 96 F Avg Duct Temp 87 F
Wgt. Collected .0008 Gms. Duration of Test &3 Min.

Avg. Velocity at Sampling Pts 53.3 ft/sec.

Calculations

'Condensed Water Vapor:

v = 0.00267 X O %X (460 + 70 )/29.92 = 0

Corrected Meter Volume:

Vo = 45.46 ¥ 30.15 /7 29.92 % 530 / 556

Percent Water Vapor:

ZH20= 0/ 43.67 %X 100 = 0 %

Particulate Concentration (Grain Loading):

Go = ( .0008 Gms. % 15.43 )/ 43.467 SCF

Particulate Emission Rate:

{ .0003 Grs/SCF & 8852 SDCFM ¥ &0 ) /7000

SCF

43.67 SCF

- 0003 Grs/SCF

02 Lbs/Hr.

e



THERMO aNaLyYTICAL

Client : BALL MiLL Date Tested :3/33/88
Test No. :2 Time :1247

Gas Flow Rate Data

Point h T. Vel .Ft/Sec
1 1.1 87 S59.7
2 1.1 87 599.7
3 1.33 87 65.6
4 1 a7 56.9
S .88 87 93.4
6 1 87 S56.9
7 1.05 87 o98.3
8 .83 a7 51.8
9 -7 87 47.6

Vs = Cp [h (T + 4560)1~.5 Ci/M.W. % Ps]I~.5 % 85.49
Conc. of C0O2

0 % Conc. of 02 = 21 %
Conc. of H20 = 0 %

Avg. Gas Velocity; Vs, Avg. 56.7 Ft/Sec

Pitot Tube Correction Factor, Cp .84

Duct BGas Molecular Weight, M.W. 28.9&

Duct Pressure, Ps. 30.1 *"Hg Barometric Pressure 3I0.1 °74

~
-

Duct Size Rectangle 21.5 *’X 19 »- Static Pressure 0 *’420
Duct Area 2.84 Sq. Ft | Avg. Gas Temp. B7
Gas Flow Rate S6.7 Ft/Sec &% 2.84 5q. Ft & 60 = 9461 CFM

9661 CFMX 530 / S47 % 30.1 /29.92%(1.00- 0 /7100%H20)= Q417 gCFM

M.W. Factor = ,0338 Standard Cond. Temp. 70
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THERMO anNAalLYTICAL.

Client : BALL MILL Date Tested : 3/33/88

Test No. : 2 Time : 1247

GAS FLOW DATA

Sample Points 123454789

Barometric Pressure 30.1 Sample Nozzle Area QOO20T £272

Duct Pressure 30.1 *’Hg Condensate O ml.

Avg. Gas Meter Pressure .05 in.Hg Vol. of BGas Samples 44.22 CF

L2 A

Avg Gas Meter Temp 97 F Avg Duct Temp 87 F
Wgt. Collected .0034 Gms. Duration of Test &3 Min.
Avg. Velocity at Sampling Pts 56.7 ft/sec.

Calculations

Condensed Water Vapor:

v = 0.00267 & O % (460 + 70 )/29.92 = O SCF

Corrected Meter Volume:

Vo = 44.82 ¢ 30.15 /7 29.92 ¢ 530 / 557 = 42.98 SCF

Percent Water Vapor:

ZH20 = 0/ 42.98 ¥ 100 = 0 %

Particulate Concentration (Brain Loading):

Go = ( .0034 Gms. ¥ 15.43 )/ 42.98 SCF = .0012 Grs/SCF

Particulate Emission Rate:

( .0012 Grs/SCF & 9417 SDCFM & 60 )/7000 = .1 Lbs/Hr.
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THERMO arnalLyYTICAaLl T

Client : BALL MILL Date Tested :3/22/88
)
Test No. :3 Time :1524
Gas Flow Rate Data ’
Point h T. Vel.Ft/Sec
1 1.1 91 59.9 |
2 .9 91 594.2
3 73 1 49.4
4 75 91 49.4
S .82 1 S91.7
) «7 21 47.8
7 1 91 S57.1
8 1.3 @1 65.1
9 1.5 1 &£9.9

Vs = Cp [h %(T + 460)1".5 [1/M.WN. X Ps]1~.5 x 85.49
Conc. of CO2

o % Conc. of 02 = 21 % ’
Conc. of H20 = 0 %

Avg. Bas Velocity; Vs, Avg. S6.1 Ft/Sec

Pitot Tube Correction Factor, Cp .84

Duct Gas Molecular Weight, M.W. 28.96

Duct Pressure, Ps. 30.1 "’Hg Barometric Pressure 30.1 ’’Hg
Duct Size Rectangle 21.5 ’*X 19 °’ Static Pressure 0 *7H20

Duct Area 2.84 Sq. Ft Avg. Gas Temp. 91

Gas Flow Rate 356.1 Ft/Sec ¥ 2.84 Sq. Ft ¥ 60 = 9559 CFM

9559 CFM%x 530 / 551 x 30.1 /29.92%(1.00- O /100%ZH20)= 9250 ESCE™

M.W. Factor = .0338 Standard Cond. Temp. 70

&



THERMO ANAL YT ICAL

€Client : BALL MILL Date Tested : 3/722/88
Test No. = 3 Time : 1524

GAS FLOW DATA
Sample Points 1234546789
Barometric Pressure 30.1 Sample Nozzle Area

Duct Pressure 30.1 *’Hg Condensate O ml.

Avg. Gas Meter Pressure .05 in.Hg Vol. of Gas Samples 11.0S CF

Avg Gas Meter Temp 90 F Avg Duct Temp 91 F

Wgt. Collected .0093 Gms. Duration of Test 63 Min,

Avg. Velocity at Sampling Pts 5&.1 ft/sec.

Calculations

Condensed Water Vapor:

v = 0.00267 ¥ O X (460 + 70 )/29.92 = O SCF

Corrected Meter Volume:

Vo = 44.05 % 30.15 /7 29.92 % S30 / 550 = 42.77 SCF

Percent Water Vapor:

ZH20= O/ 42.77 ¥ 100 = O %

Particulate Concentration (Grain Loading):

Go = ( .0093 Gms. % 15.43 )/ 42.77 SCF = .0034 Grs/SCF

Particulate Emission Rate:

( .0034 Grs/SCF ¥ 9250 SDCFM % 60 ) /7000

«27 Lbs/Hr.

QOO20T £472

pg



APPENDIX II

FIELD DATA SHEETS

TMA/Norcal
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APPENDIX III

LABORATORY RESULTS

TMA /Norcal
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 SPECIAL INSTRUCTIONS

TMA/Norcal

TMA/NORCAL SAMPLE CONTROL CENTER
REQU%T FOR LOG-IN INFORMATION

PROGRAM MANAGER mwl\(’ ‘\f’ LX) ?P . TODAY'S DATE 38 Mt £ %
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customer T iC oM@ Telics TELEPHONE

aooress _| (59 S Y\upeng,, Biaw | P.O. #
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*Use the space above for the proper TMA/Norcal Test Codes and any specilal instructions
Test codes are listed n the Environmental Sciences Price File. The samples are being he:
in SAMPLE CONTROL pending receipt of this completed form. '
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APPENDIX 1V

PRINTOUT FOR INCINERATOR TEST

TMA/Norcal
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SUMMARY OF SETUP PARAMETERS PROGRAM 3- CHART © MICROMET

TINE @

DATE : 3/24/88 11:02:39

CHART SPEED : 1 CH/MIN
CONSTANTS

1 0.0000E400 2 0.0000E+400 3 0.0000E+00 4 0.0000E+00 5 0.0000E400 & 0.0000E+00

OPTIONS AVAILABLE ARE
1 PRINT TINE OF DAY
7 DISABLE AUTORANGING

SCALE
EHAN TITLE UNITS FACTOR 1ERD
1 - - - -
2 02 PCY 4.0000E-05 VOLTS/ PCT 0.0000E+00 PCT
-3 THC PPN 1.0000E-02 VOLTS/ PPN 0.0000E+00 PPN
4 co PPN 1.0000E-06 VOLTS/ PPN 0.0000E+00 PPN
3 £oz PCT 3.0000E-04 VOLTS/ PCT 0.0000€+00 PCT
[} - - - -
-, _ ) ) )
5 - - - -
9 - - - -
-—1{’ - - - -
11 - - - -
12 - - -

{

t 4 INDICATES AUTOMATIC RANGE CHANGE IN FOLLOHING DIGITAL CHANNEL

T0 START CHART JUST PRESS RUM

T0 STOP CHART JUST PRESS STOP

T0 END CHART PRESS SFT THEN END

TO CHANGE PARAMETERS ENTER A NUMBER THEN PRESS ENTR SEE MANUAL

1 CHART SPEED 4 PEN DROP 7 ANALOG ZERD
2 SET CHANNEL 5 DIGITAL IERD 8 ANALD6 SENSITIVITY
_ 3 PER LIFT &6 CHANNEL SCALE 9 SET CONSTANT

PRESS RUN TO START CHART OR PRESS END TO RETURN 7O START

ANALDB
SENSITIVITY

2.5000E+00 PCT  /CH
1.0000E402 PPN  /CN
1.0000E+03 PPN /(N
2,0000£+00 PCT  /CN

ANALOG
1ERD

0.0000E+00 PCT
0.0000E+00 PPN
0.0000E+00 PPN
0.0000E+00 PCT
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APPENDIX V

GAS CALIBRATION SHEETS FOR INSTRUMENT VAN
USED IN INCINERATOR TEST



AIRCO Industriai Gases
7L 0077

RARE & SPECIALTY GASES DEPT

ANALYTICAL REPORT '

To: Atlas Welding Supply Date Reported: 5/11/g7
1224 6th Street

Berkeley Ca. 94710 Reference: 556722

Test# SC0O587048
P.O. #1252

Materlal Submitted: Oxygen,Carbon Monoxide, Carbon Dioxide, Nitrogen

Information Requested: Ratio Analysis

thod of :
Method of Anslysis Oxygen Analyzer/ Gas Chromatograph

Result of investigation: Cyl; . LL-97%8

Component Speclfication Concentration
Oxygen . CIAR Y 10,20,
Carbon Mpnqmde 00/500 ppin 414 ppm
Carbon Dioxide 350, 3,439,
Nitrogen Balance Balance

.’, " ‘. +

PRINCIPAL GAS AN'ALVSI

investigation made upon the materials submitted to the Analytical | aboratory The Laboratory has

ationrequested objectively, HOWE VER. such nvestigationis undertaken,
and this report is rendered. on the condition that. under no circumstances tincluding negligence) shall The ROC Group, Inc have any fiability in

excess ol its estabhshed charge tor such investigation There is NO WARRANTY Of FITNESS FOR ANY PURPOSE., and any use of this report
or the information contained herein shall be at the sole risk of the user

GA 309a D 484
PRID IN U1SA

A DIVISION OF THF ROC GROTIP Inr : i



AIRCO

Industrial Gases
/2277

RARL & SPLIISLTY Gast i

ANALYTICAL REPORT

To: Atlas Welding Supply
1224 61l Street
Berkely, Ca. 94710

Material Submitted:
Gas Mixture

information Requested: Lat1io Anal ysis

Method of Analysis:

Result of Investigation:

Cyl# 1,L438

Component

Carbon Monoxide
Carbon Dioxide
Uxygen

Nitrogen

By — ' i

TPRINCIPA, DA% ANAL VST

4000-5000 ppm

This report states aci urat s the results of the Nyestigate:

andthis report s renaered on'the condition that under ny,

eacess of s estabhshies «arge tor such nveshigal an T,
o theantormation contamed heter shall be at the SO Fos

GA 309w Y 3 B3
PRTD IN USA

Tar e g
endeavared e use st e es o determine. and 1o prese e

. e

Date Reported: U /21 /87

Reference: PUF 3884
SOUFHH8865-00

Test# SCOY870U8Y

Carbon Monoxide, Carbon Dioxide, OUxygen, Nitrogen

Gas Chromatograph, Oxygen Analyzer

Specification Concentration
4555 ppm

9-11% Y.69%

3-5% 4.22%
Balance Balance

e matendl s

OO oG e

LUeGh Me Analyteal taborater, The Laboratan Y.
Patwecte, HOWEVER sact wmoeshigation s
NSNS e e e st Thae ROO Geoup 100 have any katvit,

NOWARRANTY O FiTNIESSHOR ANy PURPOS!

e Use!

AR NU RTINS

A ANy use o thes rppaet



I \[:{{e¢ 8 Industrial Gases

SIS II

HAHE K Db fe o 0

ANALYTICAL REPORT

To: Allus Welding supply _ : Date Reported: (/2| /&7
1224 oth Streen

TR . . Y47
Berkelyv, Gl w4710 Reference: POUF 38584

SU=H088LH-VUL
Tesi=H0s70814

Materlal Submitted: P ropunce. Cuartou Dioside, Nitrogen Gas Mixiure

information Requested: 1,110 Anliglvsis

Method of Analysls:  (;u= (hromatograph

Result of Investigation: ('\ = 17-140Y

Component Specitication Concentration

Propaue ~=100 ppu H0.D ppm

Carbon Dioxide 2000 ppta 2000 ppm

‘Ni1trogen Balunce Balancoe
B8y —_

N AN | 1 ' N v M ?



