ATTACHMENT A

METHOD FOR DETERMINATION OF GASEOUS

AND WATER SOLUBLE FLUORIDE EMISSIONS

FROM A GTSP STORAGE BUILDING

1 .  Principle and Applicability
1 .1 Principle.  Gaseous and water soluble fluorides are withdrawn from various predetermined sample points in the roof monitor and leeward eave vents using several modified EPA Method 13B sampling trains.  The concentration of fluoride captured in the sample line, impinger water and filter of each sample train is then determined, using a specific ion electrode.

1.2  Applicability.  This method may be used, subject to Department approval and possible site-specific modifications, for determining gaseous and water soluble fluoride emissions from GTSP storage buildings and similar structures.

2.       Apparatus

2.1  Sampling Train.  Sampling equipment shall meet the specifications listed for Method 13B of 40CFR60, Appendix A with several exceptions as follows.  See Figure 1 for sampling train schematic.

2.1.1 Sample Inlet.  The standard sampling nozzle and probe of the 13B sample train shall be replaced with a sample inlet constructed of a material inert to fluoride.  The inlet shall consist of an approximate 65 mm diameter funnel fitted into the free end of the sample line.  The funnel shall be inverted (facing downward) to sample the area of maximum flow out of the building at the sampling site.

2.1.2  Sampling Line.    The sampling line connecting the sample inlet to the impinger assembly shall be leak free and of a material inert to fluoride.

2.1.3 Impinger Assembly.  The impinger train shall consist of three (3) midget impingers followed by a dry trap.  All three impingers will be of the standard design with standard tips.  Each of the three (3) impingers will be charged with 15 ml of distilled-deionized water.  The dry trap shall be empty.

Alternatively, the impinger assembly can consist of two polypropylene bubblers followed by a dry trap.  Each of the two bubblers will be filled with 50 ml of deionized-distilled water.  The polypropylene tube shall be 32 mm in diameter and 164 mm long.  The cap of the absorber must be polypropylene cap with two ports.  A glass impinger stem, 6 mm in diameter and 158 mm long, is inserted into one port of the absorber cap.  The tip of the stem is tapered, as is the tip of the standard midget impinger.  Clearance from the bottom of the absorber to the tip of the stem must be 6 ± 2 mm.

After the first run, specific ion electrode readings will be taken on the three impingers from the sampling train at the site that would reasonably be expected to have the highest fluoride concentrations.  If over five percent of the captured fluoride is in the third impinger (or second bubbler), the volume of water in all the sampling equipment will be increased by an amount specified by the Department representative before the second run begins.

2.1.4  Filter.   A Whatman No. 1 or comparable filter will be located behind the impinger assembly.

2.1.5  Metering System.  The metering system as described in EPA Method 13B can be replaced with a critical flow device and a vacuum pump equipped with a vacuum gage that would allow a constant sampling rate of 1.0 liters per minute.  All other necessary equipment will be as described in EPA Method 13B.

2.1.6  Hot-Wire Anemometers.  Hot-wire anemometers will be used to measure air velocities in the building.  The anemometers shall be calibrated in a manner acceptable to the Department prior to the test.  The calibration range shall include the expected velocities within the building, i.e., 0.2-10.0 fps.

2.1.7  Flow Direction Indicator.  Since the hot-wire anemometers that will be used to measure velocities cannot measure the direction of those velocities, a device must be used to indicate flow directions at all of the designated velocity measurement points.  The type of device used will be at the discretion of the company, subject to approval by the Department.

2.1.8  Wind Speed and Direction Indicator.  A wind speed and direction indicator will be located in the vicinity of the GTSP storage building during the sampling effort.

2.2  Sampling Recovery.

2.2.1  Probe Brushes and Extensions.     Probe brushes and extensions will be of a material inert to fluoride.

2.2.2  Sample Containers.   All containers used to recover wash and impinger solutions will be of a polyethylene material inert to fluoride.  Containers will be washed with HCI prior to use.

2.3  Analysis.  All analytical equipment will be as described in Method 13B with the exception that all apparatus associated with the fusion and distillation steps will be eliminated.

3 .      Reagents

Reagents for sampling and analysis will be the same as those described in EPA Method 13B with the exception that all reagents associated with the fusion and distillation steps will be eliminated.

4.
Procedure
4.1  Pretest Preparation

4.1.1  Plant.  Prior to and during all test runs, the GTSP plant will be operated within 10 percent of its permitted capacity.  The storage building will be filled to at least 10 percent capacity, of which 20 percent shall be freshly manufactured GTSP (produced no more than five days prior to the test).

4.1.2  Storage Building.  Prior to and during the test, all openings, with the exception of the roof monitor, eave vent, end wall vents and other designed openings in the building, will be sealed.

4.
1.3  Outloading.  During one sampling run (8 hours), normal outloading of the GTSP product shall occur from the GTSP storage building.

4.1.4  Product Drop point.  For the duration of the test periods, the drop point of GTSP into the storage building will be as close as possible to where the product enters the building.

4.1.5  Sampling Train.  Clean all impingers as described in EPA Method 13B.  Charge all impingers with the appropriate amounts of distilled-deionized water.  Perform all necessary calibrations as described in Method 13B.  If a critical flow device is used to control the flow through the sampling train, it shall be calibrated prior to the test with a standard dry gas meter or mass flow meter.

4.2  Preliminary Determinations

4.2.1  Weather Conditions.  Assess what the probable weather conditions will be during the test effort.  If they are less than ideal, the test may be postponed at the option of the Department or the Company.

4.2.2  Sampling Locations.  A minimum of one sampler for each 100 feet of building length will be located in the roof monitor.  Additionally, one sampler shall be as close as physically practical to the product drop point during the test.  The samplers shall be located beginning 50 feet from each end wall and at approximate 100 foot intervals in between.  The extra sampler should be located over the GTSP drop point (see Figure 2).

A minimum of three (3) samplers shall be located along the sidewall building vent to obtain a sample of the air leaving the leeward side of the building.  The sampling system inlet shall be at the same elevation as the vent opening and between I and 2 feet inside the building.  The locations of the samplers along the sidewall building vent shall be determined just prior to each test run.

At the option of the Company, a single sampler may be used to measure an upwind or background fluoride concentration.  The sampling point shall be no closer than 100 feet to any part of the storage building, including the railcar loading shelter.

4.2.3  Leak Checks.  The sampling train shall be checked for leaks before and after each run as per EPA Method 13B.

4.3  Sampling

4.3.1  Velocity Determinations.  For the determination of air flow in the roof monitor vent, velocity measurements shall be made in line with each sampling point along the roof monitor vent and 1 to 1.5 feet below the level of the walkway.  An average velocity shall be determined, either by taking four readings across the vent each time or by characterizing the flow pattern across the vent at each sampling point and choosing a point of average velocity.  The flow pattern should be defined prior to the start of each run and verified at the end.  If the Company wishes to use the single, average point option, it shall conduct a one or two day study prior to the actual test to demonstrate that a single point can be used to indicate an average velocity during the entire run.

The velocity measurements at the eave vents shall be made in centroid of the vent opening.  Velocity measurements shall be made at least at each sampling point, but no more than 100 feet apart.  The velocity reading shall be made for at least 30 seconds at each point and visually averaged by the operator.  A velocity measurement shall be made at each point immediately prior to the start of a test run and approximately every hour thereafter until the end of the run.  In addition, the flow direction shall be determined when and where each velocity measurement is made.

4.3.2  Sampling Data.  Prior to the start of the test, at 60-minute intervals during each test run and at the conclusion of each test run, the velocity, flow direction, DGM reading, temperature and all other pertinent data for each sampling point will be recorded on field data sheets.  If a critical flow device is used in lieu of a DGM, the pressure differential across the device shall be recorded at the 60 minute intervals and at the end of the test period.  A final flow check shall be made on with a standard dry gas meter or a mass flow meter.  The flow rate through the critical flow device test period shall be the average of the pre-test and post-test flow rates.

4.3.3  Test Duration.  A test shall consist of three runs.  Each run shall be a minimum of eight hours.  One of the three 8-hour test runs shall coincide with the shift during which GTSP is being loaded into the railcars.  The Company shall arrange to load out at a maximum rate of the 8-hour period.

4.3.4  Weather Data.  Record the ambient wind speed and direction at hourly intervals during the testing period.  If unfavorable weather conditions arise, the test may be halted and/or postponed at the option of the Department representative or the Company.

4.3.5  Plant Stoppages.  If the supply of GTSP to the building is reduced or halted during the testing for approximately 15 minutes or more, the testing should be stopped.  Sampling should be restarted 15 minutes after the GTSP supply has reached its previous rate to allow the emissions to maximize.  The time for that run must be extended by the length of the sampling train downtime.

5.
Sample Recovery
5.1  Sample Inlet and Sample Line.  At the conclusion of each sampling run, and before the sample pump is turned off, the sample line shall be elevated above the impingers in such a way that particulate matter collected in the sample inlet and sample line cannot be lost.  The interior surfaces of each sample inlet and sample line shall then be brushed and rinsed at least three times with distilled-deionized water at per EPA Method 13B, Section 7.2.1. The washings shall be added to a clean polyethylene container.

5.2  Impingers.  The solutions from all three impingers will be added to the sample inlet and sample line washings with the exception of the sample train expected to contain the highest fluoride concentration.  The impingers and connecting glassware shall be rinsed three (3) times and the washings added to the existing sample container.  The filter following the impingers shall be recovered and added to the existing sample container.

5.2.1  Highest Fluoride Sample Train.  At the conclusion of each sample run the sample inlet and sample line washings, first and second impinger solutions and washings, and the third impinger solution and washings shall be placed in three (3) separate containers.  The filter following the impingers shall be combined with the sample from the third impinger.  After fluoride analysis of the impinger solutions, the washings may be combined into one (1) container.

5.3  Prior to analysis, all washings must be measured volumetrically.

6.       Analysis
Analysis of all fluoride samples will be as described in EPA Method 13B with the following exceptions:

1.
The fusion and distillation steps will be eliminated.

2.
The impinger solution may be divided into two or three portions if requested by the Department: one for Company analysis, one for Department analysis and possibly one sealed as a reference sample.  The Company's sample will contain the filter.

7 .
Calculations
For calculating the mass emission rate, each sampling point shall be considered to represent the emissions from a specific area and should be centered in that area.  The mass rate from each area will be the measured concentration times the measured flow rate (area represented by monitor times average measured velocity for area).  Then the total mass rate for the building will be the sum of all the individual mass rates, as follows:

e = CxQx; where e = average emission rate from one area, lbs/hr

Cx = average concentration from one area, lbs/dscf

Qx = average volumetric flow rate from one area, dscf/hr

then:

E = el + e2 + - - - + en
where E = total mass rate from the building, lb/hr, for the run.  The test results will be the average emissions, lb/hr, for the three runs.

8.      Test Report

The test report shall include all applicable sections described in Subsection 62.297.310(8), Florida Administrative Code (F.A.C.) and all other pertinent data collected during the test.
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