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RESULTS for Hexavalent (Cr VI) at Lubeco Inc. 

 

 
 

Parameter 
Cr VI 

(ng/dscm) 
Cr VI 
(lb/hr) 

Cr VI 
(lb/hr-ft2 tank) 

Cr VI 
(lb/hr-ft2 tank- 
% dichromate) 

Run #1 
Sodium Dichromate  

Seal Tank 

 
232,000 

 
1.58 x 10-4 

 
5.27 x 10-6 

 
9.94 x 10-7 

Run #2  
Sodium Dichromate 

 Seal Tank 

 
292,000 

 
2.03 x 10-4 

 
6.77 x 10-6 

 
1.28 x 10-6 

Run #3 
Sodium Dichromate  

Seal Tank 

 
208,000 

 
1.51 x 10-4 

 
5.03 x 10-6 

 
9.49 x 10-7 

Sodium Dichromate  
Seal Tank 
Average 

 
244,000 

 
1.71 x 10-4 

 
5.69 x 10-6 

 
1.07 x 10-6 

 Facility 
 Upwind of Dichromate  

Seal Tank 

 
17 

 
N/A 

 
N/A 

 
N/A 

Chromate Spray Booth  
Exhaust 

 
33 

 
N/A 

 
N/A 

 
N/A 
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INTRODUCTION 
 
On April 27, 2017, personnel from the South Coast Air Quality Management District 
(SCAQMD) Source Test Engineering Branch conducted triplicate source tests for 
hexavalent chromium emissions from a heated sodium dichromate seal tank at Lubeco Inc., 
Long Beach, CA. The main objective of the testing was to provide a mass emission rate, 
which can be used to determine an emissions factor for heated sodium dichromate seal tanks 
used in plating operations. The second objective was to identify potential sources of 
emissions as measured by SCAQMD ambient air monitoring in the nearby south Paramount 
area.  
  
The main focus of this report was to determine an emission factor for sodium dichromate 
seal tanks. However, Lubeco, Inc. also has three spray booths that are permitted to use 
chromate based paints. A screening test (sampling for hexavalent chromium concentration 
only) was also conducted to determine if the chromate spray booths could be a source of the 
elevated hexavalent chromium ambient levels in the surrounding area in addition to the 
sodium dichromate seal tank.  
 
The test was requested by the SCAQMD Planning, Rule Development, and Area Sources 
(PRDAS) Division subsequent to previous screening tests on these tanks. PRDAS will 
evaluate the test results presented in this report and use the data for determining emission 
factors for these types of facilities.  
 
The testing on the sodium dichromate seal tank consisted of 3-one hour sampling runs. The 
dichromate seal tank temperature and bath composition were also determined for a measure 
of operating conditions. 
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EQUIPMENT AND PROCESS DESCRIPTION 
 
Aluminum has been used for many years in the military and aerospace industries. It is 
essential, however, that improved corrosion properties are imparted in the metal to improve 
corrosion resistance. Aluminum anodizing has been used for many years to enhance the 
corrosion performance of aluminum alloys by imparting a thin layer of chromium metal on 
the aluminum alloy’s surface. The surface of the anodized aluminum consists of an inner 
thin barrier chromium layer and an outer thick chromium porous layer. The outer layer must 
be sealed or the microscopic holes on the surface will develop corrosion, and so the 
corrosion resistance of anodized aluminum depends largely on the effectiveness of the 
sealing operation. 
 
During the sealing, the pores of the anodized aluminum alloy is hydrated, which fills the 
pores and provides improved corrosion resistance. However, the commonly used sealer 
contains hexavalent chromium, which is listed as a known carcinogenic. Other sealing 
processes include; hot water, cobalt acetate, nickel acetate, and trivalent chromium. 
 
Lubeco, Inc. is a plating company located in Long Beach. Lubeco, Inc. was selected as the 
host facility for the testing due to elevated ambient monitoring readings in the nearby south 
Paramount area. All tests were conducted on a single tank measuring 10 feet long x 3 feet 
wide x 4 feet high. The tank was heated to between 200-203 oF, and had a mechanical mixer 
to keep a uniform temperature throughout the entire sealing process tank. There were no 
parts in the seal tank during testing.   
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Tank Dimensions Type of Tank 
10’L x 3’L x 4’H Sodium Dichromate Seal 

 
Operating Conditions Recorded During Run #1 

 
Plating Solution Temperature     203   oF 
Plating Solution Chromic Acid Content    5.3 % by wt. 
Duration of Test Run      60 min /test run 
Average Capture Velocity into the Enclosure   80 ft. /min 
Capture Efficiency of Ventilation System    100 % 
Ventilation Rate       242 acfm 

 
Operating Conditions Recorded During Run #2 

 
Plating Solution Temperature     201   oF 
Plating Solution Chromic Acid Content    5.3 % by weight 
Duration of Test Run      60 min /test run 
Average Capture Velocity into the Enclosure   100 ft. /min 
Capture Efficiency of Ventilation System    100 % 
Ventilation Rate       246 acfm 
 

Operating Conditions Recorded During Run #3 
 
Plating Solution Temperature     200   oF 
Plating Solution Chromic Acid Content    5.3 % by weight 
Duration of Test Run      60 min /test run 
Average Capture Velocity into the Enclosure   70 ft. /min 
Capture Efficiency of Ventilation System    100 % 
Ventilation Rate       254 acfm 



 
  
 
Source Test No. 17-337 -7- Date:  April 27, 2017 

 
 
TESTING METHODOLOGY 
 
The testing on the sodium dichromate seal tank consisted of triplicate one hour sampling 
runs.   
 
A temporary reduced draft ventilation system was designed and constructed both to isolate 
the process and collect the resulting chromium emissions in a manner to facilitate the 
emissions measurement. This approach has been successfully employed in past SCAQMD 
testing on nickel, and chromium plating tanks and is recognized in a chrome testing protocol 
developed for the SCAQMD and the California Air Resources Board (ARB) (SCAQMD 
Technical Guidance Document for Rule 1469, dated June 18, 2013). A main concern was 
that a high flow ventilation system, such as a dedicated side-draft ventilation system may 
produce higher emissions due to entrainment of large splashed droplets that potentially fall 
back into the tanks or to the ground and may not become emissions to the atmosphere. 
 
The temporary reduced draft system was designed to simulate emissions to the atmosphere 
of an unventilated tank. Mass emissions collected in the duct of a ventilated tank may be 
higher due to this effect. The temporary ventilation system consisted of 5 feet long x 3 feet 
wide x 5 feet high hood suspended at a distance of 8 inches above the solution surface, 
covering half of the host tank tested (see Figure 1). The other half of the tank was covered 
over with plastic. The hood was vented to a small blower which was set to achieve a specific 
velocity vertically through the hood. A straight run of ducting between the hood and the 
blower was used to isolate and measure the emissions from the tank. The facility's roll-up 
doors were left open during all tests so that fresh air was continuously allowed to flow 
through the building, along with fresh air entering the building from evaporative coolers on 
the building’s roof. The outlet of the test blower was oriented so that the air stream 
discharged away from the tank being tested and in the downstream direction of the airflow 
in the building to avoid re-entrainment in the test hood. 
 
The hood and tank cover vent system operated as follows: The air flowed into the hood and 
traveled upwards through the hood at the specified velocity. Both the hood and the space 
above the tank acted as a settling zone where larger droplets that would normally not be 
carried away from the tank are allowed to fall back into the tank. By using a hood that has a 
similar or lower cross section than the tank, a low dilution air rate can be employed. The use 
of this low dilution air rate has the advantage of increasing the concentration in the duct 
which results in a lower relative error in the emission measurement. The approach also has 
the advantage of making the effects of contamination such as that in the ambient air to be 
less significant.  
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At a ventilation rate of 80-120 ft. /min as determined by a calibrated hot wire anemometer, 
the height of the hood was sufficient to create a uniform velocity over the lower cross-
section of the hood and maintain this uniformity for the lower one third of the hood.  This 
was done to ensure that no high or low velocity zones were present as to defeat the purpose 
of the hood in its lower section. 
 
As previously approved and documented in the Rule 1469 Technical Guidance Document, 
the specific velocity was chosen to be approximately 100 ft. /min.  This specific velocity 
was chosen for the following reasons: 
 
1. The velocity is considered as the minimum velocity at which 100% capture of actual 

emissions to the atmosphere can be achieved.  This was verified using the small scale 
capture hood and a smoke test. 

 
2. The velocity is sufficiently low as to not overestimate the range of velocities that may be 

encountered in a building that houses the process.  This is important since these internal 
air currents are responsible for transporting the emissions to the atmosphere.  For 
purposes of comparison, 100 ft. /min equates to 1.14 miles per hour.  Assuming that 
outdoor wind speeds typically vary from 3 -10 mph, it is not unreasonable to assume that 
1.14 mph indoor air movements can be induced either by open doors, or the building’s 
ventilation system. 

 
3. According to the American Conference of Governmental Industrial Hygienist Industrial 

Ventilation Manual, 50 fpm is the indoor air speed created by an effective air 
conditioning system. 

 
4. Calculations of settling velocity of small aerosols shows that small aerosol droplets less 

than 10 microns in diameter are capable of remaining airborne for several minutes, and 
much longer in moving air. 

 
5. Past testing has been successfully employed using similar capture velocities during mist 

suppressant testing on chromic anodizing tanks. 
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SAMPLING AND ANALYTICAL PROCEDURES 
 
Flow Rate 
 
The gas velocity within the sampling duct was measured during each sampling run at eight 
points within the duct cross section as according to SCAQMD Methods 1.2 and 2.3.  This 
was performed simultaneously with the pollutant sampling using a calibrated standard type 
Pitot tube with a differential pressure manometer, and a calibrated type "K" thermocouple 
with a potentiometer (Figure 2). The apparatus was checked for leaks both before and after 
use by introducing a pressure head and blocking the flow at the Pitot tip. An observation of 
the resulting stabilization in pressure at the manometer verified the absence of leaks in the 
system.  The stack's access ports were located using the approach of SCAQMD Method 2.3 
for ducts of less than 12 inches in diameter. Using this approach, the sampling access ports 
were located approximately eight stack diameters downstream and greater than two stack 
diameters upstream from flow disturbances.  The velocity access ports were located 
approximately five stack diameters downstream from the sampling access ports and greater 
than two stack diameters upstream from flow disturbances. This configuration meets the 
SCAQMD Method 1.2 requirements for measurement site location. 
 
The volumetric flow rate was calculated for each sampling run using the stack's cross 
sectional area and average gas velocity. The flow rate was corrected to standard conditions 
by using the stack temperature and pressure along with the barometric pressure measured 
with a calibrated aneroid barometer. The flow rate was also corrected to dry conditions using 
the moisture content as determined by the SCAQMD Method 4.1 weight gain from the 
chromium sampling trains as described in the following section. 
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Total and Hexavalent Chromium Sampling – CARB  Method 425 
 
A chromium sample was collected during each sampling run using CARB Method 425. The 
sample was collected from the locations within the sampling duct previously described in 
the velocity measurements. Each sample was collected over a period of 60 minutes using a 
sampling train consisting of a glass probe and nozzle connected by a six foot length of non-
reactive tubing to the first of two Greenburg-Smith impingers each containing 100 ml of 
0.1N sodium bicarbonate, an empty bubbler, and a bubbler containing tared silica gel 
desiccant (see Figures 3 & 4).  
 
The impinger assembly was connected to a vacuum pump and a calibrated dry gas meter. 
The sampling apparatus was checked for leaks both before and after sampling by blocking 
the flow at the probe tip. An observation of the resulting decrease in flow at the meter to less 
than 0.02 cfm or four percent of the sampling rate indicated an acceptable leak rate. The 
impinger train was contained within an ice bath to condense water and other condensable 
matter present in the sample stream.  
 
The impinger train was returned to the SCAQMD laboratory for recovery. The pH of the 
recovered solution was verified of being greater than 8.0 as specified in CARB Method 425. 
Hexavalent chromium collected in the nozzle, probe, and impingers was determined using 
ion chromatography with post column reactor (IC/PCR). Blank, and facility air upwind of 
the dichromate seal tank sample trains were also brought onto the test site, assembled, leak 
checked, and analyzed as above for quality control purposes.   
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Plating Solution Analysis 
 
Samples of the plating solution were collected at the end of testing. The samples were 
analyzed for parameters typically monitored in the plating industry and reported with the 
process information. 
 
 
Capture Efficiency 
 
The capture efficiency was determined by a smoke test.  The smoke test was accomplished 
using the steam generated by the dichromate seal tank.  This technique can be used to verify 
100% capture or conversely less than 100% capture by observing the flow of the steam into 
the capture hood. The observation of complete capture of the steam indicated 100% capture 
efficiency (see Figure 1).  
 
The height of the capture hood and the ventilation rates were adjusted in an attempt to 
achieve the 50-100 ft. /min horizontally into the capture hood to ensure complete capture. 
The vertical velocity did not exceed 50 feet/min so that emissions would not be forced into 
the sampling ductwork that would otherwise be allowed to settle back into the tank.  
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TEST CRITIQUE 
 
Overall, the sampling and analysis was successfully completed and the reported results are 
all considered to be accurate for the conditions that were tested.  This report is limited to the 
presentation of the test results and a discussion of their accuracy.  All issues related to the 
application of the emission factor results will be left for discussion outside the scope of the 
presentation of the results.  
 
The blank train result indicated that there was no hexavalent chromium in the sample. The 
conclusion from this is that the sampling train media did not contribute to contamination of 
the sampling and that the sampling volumes were sufficient to bring the measured values 
well above the blank levels and lower detection limits of the analytical methods.   
 
The results of the sampling taken from the ambient air in the workplace background (17 
ng/dscm) represented 0.007% of the average hexavalent chromium concentrations during 
testing. This suggests that the temporary vent system did not contribute to the workplace 
background readings. Also, the third test run had the lowest hexavalent chromium 
emissions. With everything being the same during testing, this would say that the exhaust 
from the temporary enclosure was being exhausted from the incoming air and not being 
returned to the enclosure. 
 
Parts were not processed during testing, since sealing tanks sit for extended periods of time 
without parts in them. It is also thought that the heating of the dichromate seal tanks is the 
cause of hexavalent chromium emissions and processing of parts does not have an effect on 
emissions. 
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Figure 1 - Photograph of Temporary Ventilation System with Sampling Location. 
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Figure 2 - Flow Rate Measuring Apparatus. 
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Figure 3 – Photograph of Chromium Sampling Train. 
 

 
 

Figure 4 – Photograph of Chromium Sampling System. 
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APPENDIX 1 
 

(Source Test Calculations) 
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SOURCE TEST CALCULATIONS 

 
Average Velocity and Temperature 

 
Run #1  

Velocity Calculated Velocity Calculated Velocity Calculated
Traverse Head #1 Temp. Velocity Traverse Head #2 Temp. Velocity Traverse Head #3 Temp. Velocity
Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps)

1 0.040 128.3 14.07 1 0.030 126.7 12.17 1 0.030 127.7 12.18
2 0.040 127.1 14.05 2 0.040 128.1 14.07 2 0.040 127.7 14.06
3 0.040 125.9 14.04 3 0.050 126.0 15.70 3 0.040 127.5 14.06
4 0.040 125.4 14.03 4 0.040 125.4 14.03 4 0.040 126.7 14.05
5 0.030 126.6 12.17 5 0.050 127.3 15.71 5 0.050 127.0 15.71
6 0.040 127.4 14.06 6 0.050 127.0 15.71 6 0.050 126.1 15.70
7 0.050 126.0 15.70 7 0.050 127.0 15.71 7 0.050 125.5 15.69
8 0.050 126.3 15.70 8 0.050 127.1 15.71 8 0.050 125.1 15.69

0.041 126.6 14.23 0.045 126.8 14.85 0.044 126.7 14.64
Average Temperature (oF)  - 127 Average Velocity (fps)  - 14.57

 
Run #2 

Velocity Calculated Velocity Calculated Velocity Calculated
Traverse Head #1 Temp. Velocity Traverse Head #2 Temp. Velocity Traverse Head #3 Temp. Velocity
Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps)

1 0.060 126.6 17.20 1 0.060 128.2 17.23 1 0.060 128.0 17.23
2 0.040 127.2 14.05 2 0.050 127.3 15.71 2 0.040 127.5 14.06
3 0.040 126.5 14.05 3 0.050 127.2 15.71 3 0.040 127.9 14.06
4 0.040 126.9 14.05 4 0.050 127.0 15.71 4 0.040 127.3 14.06
5 0.030 128.4 12.18 5 0.040 127.2 14.05 5 0.030 127.4 12.17
6 0.030 127.7 12.18 6 0.050 127.4 15.72 6 0.040 127.8 14.06
7 0.040 128.1 14.07 7 0.050 127.5 15.72 7 0.040 128.3 14.07
8 0.050 128.6 15.73 8 0.060 128.2 17.23 8 0.050 128.3 15.73

0.041 127.5 14.19 0.051 127.5 15.89 0.043 127.8 14.43
Average Temperature (oF)   128 Average Velocity (fps)  - 14.83

 
 

Where:  Calculated Velocity = 2.9 x [Velocity Head x (460 + Temperature)]0.5 
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SOURCE TEST CALCULATIONS 
 
 
 

Run #3  
Velocity Calculated Velocity Calculated Velocity Calculated

Traverse Head #1 Temp. Velocity Traverse Head #2 Temp. Velocity Traverse Head #3 Temp. Velocity
Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps)

1 0.040 122.0 14.0 1 0.040 121.4 13.99 1 0.040 121.0 13.98
2 0.040 120.5 14.0 2 0.040 122.4 14.00 2 0.040 120.8 13.98
3 0.050 120.9 15.6 3 0.050 121.0 15.63 3 0.050 121.4 15.64
4 0.050 120.5 15.6 4 0.050 120.4 15.62 4 0.050 120.6 15.63
5 0.040 120.5 14.0 5 0.040 119.2 13.96 5 0.040 118.3 13.95
6 0.050 120.9 15.6 6 0.050 121.3 15.63 6 0.050 118.4 15.60
7 0.040 120.4 14.0 7 0.050 121.9 15.64 7 0.050 119.6 15.61
8 0.050 121.3 15.6 8 0.050 121.4 15.64 8 0.050 119.9 15.62

0.045 120.9 14.8 0.046 121.1 15.01 0.046 120.0 15.00
Average Temperature (oF)  - 121 Average Velocity (fps)  - 14.94

 
 

Where:  Calculated Velocity = 2.9 x [Velocity Head x (460 + Temperature)]0.5 
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SOURCE TEST CALCULATIONS 
Flow Rate and Emissions 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
21865 E. Copley Dr. Diamond Bar, California  91765-4182

             Test No. 17-337  Test Date: 4/27/2017
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SOURCE TEST CALCULATIONS
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Tank Tested: Sodium Dichromate Seal Tank (#14)
Sample Train: Run #1 - Chrome Train #27         Input by: W. Stredwick

SUMMARY
A. Average Traverse Velocity........................................................................................................................ 14.57 fps
B. Gas Meter Temperature (Use 60 deg.F for Temp Comp. Meters)............................................................ 83.6 deg F
C. Gas Meter Correction Factor.................................................................................................................... 1.0024  
D. Average Orifice Pressure.......................................................................................................................... 0.11 "H20
E. Nozzle Diameter........................................................................................................................................ 0.2110 inch

F. Stack Inside Diameter............................. 7 inch   M. Pitot Correction Factor................. 0.99
G. Stack Cross Sect. Area...........................     0.267 ft2   N. Sampling Time.............................. 60 min
H. Average Stack Temp.............................. 126.7 deg F  O. Nozzle X-Sect. Area..................... 0.00024 ft2

I. Barometric Pressure................................. 29.35 "HgA  P. Hex Chrome Sample Collection.... 0.07119 mg
J. Gas Meter Pressure (I+(D/13.6))............. 29.36 "HgA   Q. Total Chrome Sample Collection..................... mg
K. Static Pressure....................................... -0.420 "H20  R. Water Vapor Condensed.............. 34.2 ml
L. Total Stack Pressure (I+(K/13.6))............ 29.32 "HgA   S. Gas Volume Metered.................... 11.499 dcf

 
T. Corrected Gas Volume [(S x J/29.92) x 520/(460+B) x C.......................................................................... 10.820 dscf

PERCENT MOISTURE/GAS DENSITY  

U.  Percent Water Vapor in Gas Sample ((4.64 x R)/((0.0464 x R) + T))...................................................... 12.79 %

V.   Average Molecular Weight (Wet):

Component                Vol. Fract.     x      Moist. Fract.          x           Molecular Wt.          =           Wt./Mole
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Water 0.128 1.000 18.0       ‚ 2.30
Carbon Dioxide 0.0000 Dry Basis 0.872 44.0       ‚ 0.00
Carbon Monoxide 0.0000 Dry Basis 0.872 28.0       ‚ 0.00
Oxygen 0.2090 Dry Basis 0.872 32.0       ‚ 5.83
Nitrogen & Inerts 0.791 Dry Basis 0.872 28.2       ‚ 19.45

      ‚
  Sum              27.59

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FLOW RATE

W.  Gas Density Correction Factor (28.95/V)^.5........................................................................................... 1.02
X.  Velocity Pressure Correction Factor (29.92/L)^.5..................................................................................... 1.01
Y.  Corrected Velocity (A x M x W x X).......................................................................................................... 14.93 fps
Z.  Flow Rate (Y x G x 60)............................................................................................................................. 239 cfm
AA. Flow Rate (Standard) {Z x (L/29.92) x [520/(460+H)]}............................................................................ 208 scfm
BB. Dry Flow Rate (AA x (1-U/100)).............................................................................................................. 181 dscfm

SAMPLE CONCENTRATION/EMISSION RATE

CC. Sample Concentration [0.01543 x (P/T)]................................................................................................ 1.02E-04 gr/dscf
CC1. Sample Concentration (CC x 2288379600)………………………………………………………………… 232,322 ng/dscm
DD. Sample Concentration [54,143xCC/ 51.996 (Molecular Wt.)].................................................... 1.06E-01 ppm
EE. Hexavalent Chrome Emission Rate (0.00857 x BB xCC)....................................................................... 1.58E-04 lb/hr
FF. Isokinetic Sampling Rate [(G x T x 100)/(N x O x BB)]............................................................................ 109.5 %
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SOURCE TEST CALCULATIONS 

Flow Rate and Emissions 
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
21865 E. Copley Dr. Diamond Bar, California  91765-4182

             Test No. 17-337  Test Date: 4/27/2017
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SOURCE TEST CALCULATIONS
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Tank Tested: Sodium Dichromate Seal Tank (#14)
Sample Train: Run #2 - Chrome Train #5         Input by: W. Stredwick

SUMMARY
A. Average Traverse Velocity........................................................................................................................ 14.83 fps
B. Gas Meter Temperature (Use 60 deg.F for Temp Comp. Meters)............................................................ 93.5 deg F
C. Gas Meter Correction Factor.................................................................................................................... 1.0024  
D. Average Orifice Pressure......................................................................................................................... 3.30 "H20
E. Nozzle Diameter....................................................................................................................................... 0.4800 inch

F. Stack Inside Diameter............................. 7 inch   M. Pitot Correction Factor................. 0.99
G. Stack Cross Sect. Area..........................     0.267 ft2   N. Sampling Time.............................. 60 min
H. Average Stack Temp.............................. 127.6 deg F  O. Nozzle X-Sect. Area..................... 0.00126 ft2

I. Barometric Pressure................................ 29.35 "HgA  P. Hex Chrome Sample Collection.... 0.47374 mg
J. Gas Meter Pressure (I+(D/13.6))............. 29.59 "HgA   Q. Total Chrome Sample Collection..................... mg
K. Static Pressure....................................... -0.400 "H20  R. Water Vapor Condensed.............. 169.2 ml
L. Total Stack Pressure (I+(K/13.6))............ 29.32 "HgA   S. Gas Volume Metered.................... 61.425 dcf

 
T. Corrected Gas Volume [(S x J/29.92) x 520/(460+B) x C......................................................................... 57.212 dscf

PERCENT MOISTURE/GAS DENSITY  

U.  Percent Water Vapor in Gas Sample ((4.64 x R)/((0.0464 x R) + T))...................................................... 12.07 %

V.   Average Molecular Weight (Wet):

Component                Vol. Fract.     x      Moist. Fract.          x           Molecular Wt.          =           Wt./Mole
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Water 0.121 1.000 18.0       ‚ 2.17
Carbon Dioxide 0.0000 Dry Basis 0.879 44.0       ‚ 0.00
Carbon Monoxide 0.0000 Dry Basis 0.879 28.0       ‚ 0.00
Oxygen 0.2090 Dry Basis 0.879 32.0       ‚ 5.88
Nitrogen & Inerts 0.791 Dry Basis 0.879 28.2       ‚ 19.61

      ‚
  Sum              27.67

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FLOW RATE

W.  Gas Density Correction Factor (28.95/V)^.5........................................................................................... 1.02
X.  Velocity Pressure Correction Factor (29.92/L)^.5.................................................................................... 1.01
Y.  Corrected Velocity (A x M x W x X).......................................................................................................... 15.17 fps
Z.  Flow Rate (Y x G x 60)............................................................................................................................. 243 cfm
AA. Flow Rate (Standard) {Z x (L/29.92) x [520/(460+H)]}............................................................................ 211 scfm
BB. Dry Flow Rate (AA x (1-U/100)).............................................................................................................. 186 dscfm

SAMPLE CONCENTRATION/EMISSION RATE

CC. Sample Concentration [0.01543 x (P/T)]................................................................................................ 1.28E-04 gr/dscf
CC1. Sample Concentration (CC x 2288379600)………………………………………………………………… 292,377 ng/dscm
DD. Sample Concentration [54,143xCC/ 51.996 (Molecular Wt.)].................................................... 1.33E-01 ppm
EE. Hexavalent Chrome Emission Rate (0.00857 x BB xCC)....................................................................... 2.03E-04 lb/hr
FF. Isokinetic Sampling Rate [(G x T x 100)/(N x O x BB)]........................................................................... 109.3 %

 
 



 
  
 
Source Test No. 17-337 -22- Date:  April 27, 2017 

 
 SOURCE TEST CALCULATIONS 

Flow Rate and Emissions 
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
21865 E. Copley Dr. Diamond Bar, California  91765-4182

             Test No. 17-337  Test Date: 4/27/2017
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SOURCE TEST CALCULATIONS
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Tank Tested: Sodium Dichromate Seal Tank (#14)
Sample Train: Run #3 - Chrome Train #4         Input by: W. Stredwick

SUMMARY
A. Average Traverse Velocity........................................................................................................................ 14.94 fps
B. Gas Meter Temperature (Use 60 deg.F for Temp Comp. Meters)........................................................... 95.9 deg F
C. Gas Meter Correction Factor.................................................................................................................... 1.0024  
D. Average Orifice Pressure......................................................................................................................... 0.15 "H20
E. Nozzle Diameter....................................................................................................................................... 0.2240 inch

F. Stack Inside Diameter............................. 7 inch   M. Pitot Correction Factor................. 0.99
G. Stack Cross Sect. Area..........................     0.267 ft2   N. Sampling Time.............................. 60 min
H. Average Stack Temp.............................. 120.7 deg F  O. Nozzle X-Sect. Area..................... 0.00027 ft2

I. Barometric Pressure................................ 29.35 "HgA  P. Hex Chrome Sample Collection.... 0.07207 mg
J. Gas Meter Pressure (I+(D/13.6))............. 29.36 "HgA   Q. Total Chrome Sample Collection............................ mg
K. Static Pressure....................................... -0.400 "H20  R. Water Vapor Condensed.............. 28.6 ml
L. Total Stack Pressure (I+(K/13.6))............ 29.32 "HgA   S. Gas Volume Metered.................... 13.268 dcf

 
T. Corrected Gas Volume [(S x J/29.92) x 520/(460+B) x C......................................................................... 12.209 dscf

PERCENT MOISTURE/GAS DENSITY  

U.  Percent Water Vapor in Gas Sample ((4.64 x R)/((0.0464 x R) + T))...................................................... 9.80 %

V.   Average Molecular Weight (Wet):

Component                Vol. Fract.     x      Moist. Fract.          x           Molecular Wt.          =           Wt./Mole
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Water 0.098 1.000 18.0       ‚ 1.76
Carbon Dioxide 0.0000 Dry Basis 0.902 44.0       ‚ 0.00
Carbon Monoxide 0.0000 Dry Basis 0.902 28.0       ‚ 0.00
Oxygen 0.2090 Dry Basis 0.902 32.0       ‚ 6.03
Nitrogen & Inerts 0.791 Dry Basis 0.902 28.2       ‚ 20.12

      ‚
  Sum              27.92

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FLOW RATE

W.  Gas Density Correction Factor (28.95/V)^.5........................................................................................... 1.02
X.  Velocity Pressure Correction Factor (29.92/L)^.5.................................................................................... 1.01
Y.  Corrected Velocity (A x M x W x X).......................................................................................................... 15.21 fps
Z.  Flow Rate (Y x G x 60)............................................................................................................................. 244 cfm
AA. Flow Rate (Standard) {Z x (L/29.92) x [520/(460+H)]}............................................................................ 214 scfm
BB. Dry Flow Rate (AA x (1-U/100)).............................................................................................................. 193 dscfm

SAMPLE CONCENTRATION/EMISSION RATE

CC. Sample Concentration [0.01543 x (P/T)]................................................................................................ 9.11E-05 gr/dscf
CC1. Sample Concentration (CC x 2288379600)………………………………………………………………… 208,433 ng/dscm
DD. Sample Concentration [54,143xCC/ 51.996 (Molecular Wt.)].................................................... 9.48E-02 ppm
EE. Hexavalent Chrome Emission Rate (0.00857 x BB xCC)....................................................................... 1.51E-04 lb/hr
FF. Isokinetic Sampling Rate [(G x T x 100)/(N x O x BB)]........................................................................... 102.9 %

 



 
  
 
Source Test No. 17-337 -23- Date:  April 27, 2017 

 
 

SOURCE TEST CALCULATIONS 
Flow Rate and Emissions 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
21865 E. Copley Dr. Diamond Bar, California  91765-4182

             Test No. 17-337  Test Date: 4/27/2017
------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SOURCE TEST CALCULATIONS
------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Tank Tested: Ambient Sample
Sample Train: Ambient Background Chrome Train #7         Input by: W. Stredwick

SUMMARY
A. Average Traverse Velocity................................................................................................................................... fps
B. Gas Meter Temperature (Use 60 deg.F for Temp Comp. Meters)................................................... 93.3 deg F
C. Gas Meter Correction Factor............................................................................................................ 0.9910  
D. Average Orifice Pressure................................................................................................................. 3.40 "H20
E. Nozzle Diameter............................................................................................................................................ inch
E1. Plating Amps ............................................................................................................................................ A
F. Stack Inside Diameter........................................ inch   M. Pitot Correction Factor................................
G. Stack Cross Sect. Area......................................     ft2   N. Sampling Time.............................. 60 min
H. Average Stack Temp..................................... deg F  O. Nozzle X-Sect. Area......................................... ft2
I. Barometric Pressure........................ 28.80 "HgA  P. Hex Chrome Sample Collection.... 0.0001 mg
J. Gas Meter Pressure (I+(D/13.6))..... 29.05 "HgA   Q. Total Chrome Sample Collection..................... mg
K. Static Pressure....................................... "H20  R. Water Vapor Condensed.............. 20 ml
L. Total Stack Pressure (I+(K/13.6))....................... "HgA   S. Gas Volume Metered.................... 118.607 dcf

 
T. Corrected Gas Volume [(S x J/29.92) x 520/(460+B) x C................................................................. 107.253 dscf

PERCENT MOISTURE/GAS DENSITY  

U.  Percent Water Vapor in Gas Sample ((4.64 x R)/((0.0464 x R) + T)).............................................. 0.86 %

V.   Average Molecular Weight (Wet):

Component                Vol. Fract.     x      Moist. Fract.          x           Molecular Wt.          =           Wt./Mole
------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Water 0.009 1.000 18.0       ‚ 0.15
Carbon Dioxide 0.0000 Dry Basis 0.991 44.0       ‚ 0.00
Carbon Monoxide 0.0000 Dry Basis 0.991 28.0       ‚ 0.00
Oxygen 0.2090 Dry Basis 0.991 32.0       ‚ 6.63
Nitrogen & Inerts 0.791 Dry Basis 0.991 28.2       ‚ 22.11

      ‚
  Sum              28.90

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FLOW RATE

W.  Gas Density Correction Factor (28.95/V)^.5................................................................................... 1.00
X.  Velocity Pressure Correction Factor (29.92/L)^.5.............................................................................................
Y.  Corrected Velocity (A x M x W x X)................................................................................................................. fps
Z.  Flow Rate (Y x G x 60)..................................................................................................................................... cfm
AA. Flow Rate (Standard) {Z x (L/29.92) x [520/(460+H)]}....................................................................................... scfm
BB. Dry Flow Rate (AA x (1-U/100))......................................................................................................................... dscfm

SAMPLE CONCENTRATION/EMISSION RATE

CC. Sample Concentration [0.01543 x (P/T)]........................................................................................ 1.44E-08 gr/dscf
CC1. Sample Concentration (CC x 2289714134)…………………………………………………………… 32.9 ng/dscm
DD. Sample Concentration [54,143xC  51.996 (Molecular Wt.)].................................................... 1.50E-05 ppm
EE. Hexavalent Chrome Emission Rate (0.00857 x BB xCC).................................................................................. lb/hr
FF. Isokinetic Sampling Rate [(G x T x 100)/(N x O x BB)].............................................................................: %
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APPENDIX 2 
 

Equipment Information, Field Data, Calibration Data, and Laboratory Results 
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