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SECTION 1.0
INTRODUCTION

During the week of September 19, 1988, an emission measurement
program was conducted at the Precision Machine and Hydrau]icé. Inc.,
plant in Worthington, West Virginia. The primary purpose of this program
was to collect data to determine the efficiency of a mesh-pad mist
eliminator. Based on this determination, it may be necessary to develop
a regulatory alternative for this type of system.

The principal reason for selecting Precision Machine and Hydraulic
was the plant's use of a mesh-pad mist eliminator containing two mesh
pads to control chromic acid emissions from a plating tank. The capture
and control system on the plating tank consists of a single-sided lateral
hood ducted to the mesh-pad mist eliminator prior to ducting to the
atmosphere. In order to assess the control efficiency of the system,
hexavalent chromium (Cr*®) emissions were measured at two locations
along the duct. These locations are identified in Figure 1-1 as:

1) inlet to the mesh-pad mist eliminator and 2) outlet from the mesh-pad
mist eliminator. '

The emission samples were collected using the Modified Method 13B
(MM13B) sample train. This method will be discussed in Section 4.0.
The samples were analyzed for cr*® concentration using the
diphenylcarbazide colorimetric method. This method will also be
discussed later in Section 4.0.

The test was planned and conducted by the U.S. EPA, Emission
Measurement Branch located in Research Triangle Park, North Carolina.
Midwest Research Institute located in Raleigh, North Carolina was
responsible for monitoring the process operation, and PEER Consultants,
P.C., located in Dayton, Ohio provided analytical support and was
responsible for the preparation of draft and final reports.

1
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SECTION 2.0
PROCESS OPERATION

2.1 PROCESS DESCRIPTION

Precision Machine and Hydraulics, Inc. is a small job shop
specializing in precision finishing of hydraulic cylinders. The plant
currently operates one hard chromium plating tank. The tank is used to
plate hydraulic cylinders which range in size from 5.1 to 28 cm (2.0 to
11.0 in) in diameter and 0.6 to 2.4 m (2.0 to 8.0 ft) in length. The
plating tank operates approximately 8 hours/day, 5 days/week. Typical
plating times range from 1.5 to 15.0 hours. Cylinders plated for more
than 8 hours are plated over a 2-day period.

The plating tank is 2.4 m (8.0 ft) long, 0.76 m (2.5 ft) wide, and
2.7 m (9.0 ft) deep, and holds approximately 4,810 & (1,270 gal) of
plating solution. The plating solution contains chromic acid in a
concentration of about 210 g/2 (28 oz/gal) of water. Sulfuric acid is
used as a catalyst at a bath concentration of 2.1 g/2 (0.28 oz/gal).
The temperature of the plating solution is maintained at about 54°C
(130°F). The tank is divided into two plating cells. Each plating cell
is equipped with a rectifier. The typical current and voltage applied to
each cell ranges from 2,500 to 3,000 amperes and from 4.5 to 6.0 volts,
respectively.

2.2 AIR POLLUTION CONTROL

The capture and control system on the plating tank consists of a
single-sided lateral hood ducted to a mesh-pad mist eliminator.
Figure 2-1 presents a side view of the capture and control system on the
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plating tank. The design airflow rate of the ventilation system is
140 cubic meters per minute (m®/min) (5,100 cubic feet per minute
[ft*/min]). The actual measured flow rate is 125 m*/min

(4,430 ft*/min).

The mesh-pad mist eliminator was fabricated and installed in
May 1988 by ChromeTech, Inc., Bedford, Ohio. Figure 2-2 presents a
detailed schematic of the mesh-pad mist eliminator. The unit has a
design pressure drop of 0.62 kilopascal (kPa) (2.5 inches of water column
[in w.c.]) at a velocity of 150 to 210 meters per minute (500 to 700 feet
per minute).

Based on the static presure measured at the inlet and outlet of the mist
eliminator, the pressure drop recorded during testing was 0.62 kPa

(2.5 in. w.c.). The mist eliminator consists of two mesh pads spaced
approximately 10 cm (4 in.) apart. Each mesh pad is 79 cm (31 in.) in
diameter. The primary mesh pad at the inlet of the unit is 6.4 to 7.6 cm
(2.5 to 3.0 in.) thick, and the secondary mesh pad at the outlet is 3.2
to 3.8 cm (1.25 to 1.5 in.) thick. Each mesh pad consists of layers of
interlocked polypropylene threads. Each thread is 0.05 cm (0.0200 in.)
in diameter. The thread count is 4.3 by 3.3 per square centimeter (28 by
21 per square inch) and the weave type is honeycomb.

The unit is equipped with two spray nozzles which are activated
periodically to wash down the pads. One spray nozzle is located at the
inlet of the unit prior to the primary mesh pad and the other spray
nozzle is located at the outlet of the unit behind the secondary mesh
pad. The first nozzle sprays into the primary mesh pad in the direction
of airflow, and the second spray nozzle sprays into the secondary mesh
pad counter to the airflow. The ventilation system is shut off and the
spray nozzles are activated at the end of each day to wash down the mesh
pads. During each washdown, the mesh pads are flooded with 38 &

(10 gal) of water at a pressure of 1.7 to 2.0 atmospheres (25 to 30

pounds per square inch). The washdown water drains from the bottom of

the mesh-pad unit through a pipe directly to the plating tank. 1In

addition, the unit has a removable cover that allows the mesh pads to be
5
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removed and cleaned by immersion in the rinse tank. Immersion cleaning
is performed once a month.

2.3 PROCESS CONDITIONS DURING TESTING

Mass emission tests were conducted simultaneously at the inlet and
outlet of the mist eliminator unit to characterize the performance of the
control device in controlling chromic acid mist.

Process parameters recorded during each test run were plating
solution temperature, operating voltage, and operating current. In
addition, the number and surface area of parts plated during each test
run was recorded. Process data sheets documenting the process parameters
monitored during testing are presented in Appendix A. Average values for
the operating parameters recorded for each test run are presented in
Table 2-1. The process was operating normally during testing. The total
current supplied to the tanks during each test run was calculated in
terms of ampere-hours. A summary of the total current values is
presented in Table 2-2.

Grab samples of the plating solution were taken during each test
run to determine the Cr*® concentration of the solution during
emission testing. The Cr*® concentrations of the grab samples are
reported in Section 3 of this report.

The mesh pads were cleaned by immersion in the rinse tank prior to
the first test run. The mist eliminator washdown system was activated at
the end of test runs No. 1 and 5. The mesh pads were removed and cleaned
using a water hose at the end of test run No. 3. No grab samples of the
washdown water were obtained because the location of the drain pipe
outlet was 25 cm (10 in.) below the surface of the plating solution.

Test run No. 1 was 3 hours in duration, and the four subsequent
runs were each 2 hours in duration. Each test run was interrupted 20 to
30 minutes to change test ports.




TABLE 2-1. AVERAGE OPERATING PARAMETERS DURING MASS EMISSION TESTS

Operating Operating Operating Surface area
Run  Rectifier volatge, current, temperature, plated
No. No. volts amperes °C C°P) me_(ft2)
1 1 4.6 2,800 56 (133) 1.4 (15.2)
2 5.4 3,700
2 1 4.7 2,000 56 (133) 1.3 (13.9)
2 4.9 3,000
3 1 4.7 1,500 56 (133) 1.3 (13.4)
2 4.9 3,700
4 1 4.7 1,200 55 (131) 1.1 (12.3)
2 5.0 3,600
5 ] 4.9 1,300 56 (133) 1.1. (M.7)
2 4.7 3,600
8



TABLE 2-2. TOTAL CURRENT SUPPLIED TO PLATING TANK DURING
MASS EMISSION TESTS

Total current

Run ampere-hours

No. Rectifier No. Inlet Qutlet

1 1 9,236 9,236

2 11,833 11,833

Totalad 21,100 21,100
2 1 3,899 3,899

2 6.101 6,101

Totald 10,000 10,000
3 1 3,003 3,003

2 7.403 7,403

Totald 10,400 10,400
4 1 2,489 2,489

2 7,130 7.130

Totald 9,600 9,600
5 1 2,601 2,601

2 7,093 7,093

Totald 9,700 9,700

3Totals are rounded to nearest 100.
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SECTION 3.0
SUMMARY OF RESULTS

INTRODUCTION

Five Modified Method 13B (MM13B) samples were collected at each
sample location. All of the emission samples were analyzed on site for
Cr*® concentrations using the procedures outlined in the method
entitled "Draft Method-Determination of Hexavalent Chromium in Dry
Particulate Emissions from Stationary Sources". This analytical method
is presented in Appendix D.

In addition to the emission samples, grab samples of the plating
bath were composited during each MMI3B run and analyzed using the same
colorimetric procedures used for the emission samples. Table 3-1
presents a schedule of the activities during the test program. The
results from the sampling program are presented in the remainder of this
section.

HEXAVALENT CHROMIUM EMISSION RESULTS

Emission samples were collected isokinetically using a Method 13B
sample train that had been modified by remoVing the glass fiber filter
and placing 100 m of O.IN NaOH in each of the first two impingers.

The impinger solutions were recovered into tared polyethylene sample
bottles and the total volume of the recovered samples was determined
gravimetrically. Following recovery of the samples, an aliquot of the
solution was analyzed for cr*®. The following subsections present

the flue gas data and analytical results for each sample location.

10



TABLE 3-1.

SCHEDULE OF ACTIVITIES

Date
(1988)
9/20
9/20
9/20
9/20
9/21
9/21
9/21
9/21

- 9/21

9/21
9/21
9/21
9/22
9/22
9/22
9/22
9/22
9/22
9/22
9/22

Sample
Type

Run _No.

MM138B
SM
SM

plating sol.

MM13B
SM
SM

plating sol.

MM13B
SM
SM

plating sol.

MM13B
SM
SM

plating sol.

MM13B
SM
SM

plating sol.

I-1, 0-1

01 series
I1 series
1

I-2, 0-2

I2 series
02 series
2

I-3, 0-3

I3 series
03 series
3

I-4, 0-4

I4 series
04 series
4

I-5, 0-5

I5 series
05 series
5

Test Time
(Minutes)
192

120

120

120

120

Parameter
Measured
crté
Cr+6
Cr+6
Cr+6
Cr+6
Cr+6
Cr+6
cr+6
Cr+6
Cr+6
cr+6
Cr+6
cr+6
cr+6
Cr+6
cr+6
crts
cr+6
Cr+6
cr+6

1



Inlet to the Mesh-Pad Mist Eliminator

Modified Method 13B--

A summary of the flue gas conditions at this location are presented
in Table 3-2. The volumetric flowrates were consistent and averaged
121 dry standard cubic meters per minute (dscmm), (4,273 dry standard
cubic feet per minute, (dscfm)). The flue gas temperature averaged 24°C
(76°F) and the moisture content averaged 1.64 percent. The flue gas was
essentially ambient air and was assigned a dry molecular weight of
28.95 1b/1b mole. The isokinetic sampling rates were within the
allowable limitations for these sample runs.

Prior to sampling, it was decided that the first MM13B run should
be run at 8 minutes per point for a total sample time of 192 minutes.
This sample time ensured the collection of a detectable concentration of
crte. Following the analysis of the sample, it was determined that
the sample time per point could be reduced to 5 minutes, for a total
sample time of 120 minutes. The uncontrolled emissions as measured in
each MMI13B run were consistent and averaged 11.4 mg/dscm (0.005
gr/dscf). A summary of the MM13B sample volumes, analytical results and
emission rates for this location is presented in Table 3-3.

Qutlet from the Mist Eliminator

Modified Method 13B--

A summary of the flue gas conditions at this location are also
presented in Table 3-2. The volumetric flowrates were consistent and
averaged 118 dry standard cubic meters per minute (dscmm), (4,173 dry
standard cubic feet per minute, (dscfm)). The flue gas temperature
averaged 26°C (79°F) and the moisture content averaged 1.71 percent. The
flue gas was essentially ambient air and was assigned a dry molecular
weight of 28.95 1b/1b mole. The isokinetic sampling rates were within
the allowable Timitations for these sample runs.

12




TABLE 3-2. SUMMARY OF FLUE GAS CONDITIONS

Volumetric Flowrate Temperature

Run_No. Date dsem/min  dgef/min °C °F Z Moisture % Isokinetic

I-1 9/20/88 118 4,157 271 82 1.54 98.5
0-1 9/20/88 17 4,144 29 85 1.59 97.6
I-2 9/21/88 125 4,429 2 72 1.59 98.9
0-2 9/21/88 18 4,177 24 75 1.67 99.6
- 1-3 9/21/88 19 4,194 24 75 1.24 199.2
0-3 9/21/88 18 4,152 2% 78 1.70 9.8
I-4 9/22/88 123 4,343 2 n 1.69 99.9
04 9/22/88 120 4,224 23 74 1.75 100.1
I-5 9/22/88 120 4,235 27 80 1.92 100.1
0-5  9/22/88 18 4,167 28 83 1.85 100.6

13




TABLE 3-3. SUMMARY OF SAMPLE VOLUMES, ANALYTICAL RESULTS AND
EMISSION RATES FOR THE MESH-PAD MIST ELIMINATOR INLET

Volume

Stack Metered Total Mass Concentration Emission Rates
Run No. dscfm dscf Crs6, mg ma/dsem  gr/dscf kg/hr __1b/hr
I-1 4157 165.672 34.012 7.2499 0.00317 0.0512 0.113
1-2 4429 110.820 32.794 10.4502 0.00457 0.0786 0.173
1-3 4194 105.286 35.798 12.0070 0.00525 0.0856 0.189
1-4 4393 109.801 43.325 13.9341 0.00609 0.1028 0.227
I-5 4235 107.227 40.564 13.3593  0.00584 0.0961 0.212

14
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As was done for the inlet testing, it was decided that the first
MM13B run should be conducted at 8 minutes per point for a total sample

.time of 192 minutes. This increased sample time ensured the collection

of a detectable concentration of Cr*®, Following the analysis of the
sample, it was determined that the sample time per point could be reduced
to 5 minutes for a total sample time of 120 minutes. The controlled
emissions measured in each MM13B were consistent and averaged 0.03
mg/dscm (0.00001 gr/dscf). A summary of the MMI3B sample volumes,
analytical results and emission rates for this location are presented in
Table 3-4.

The Cr*® removal efficiencies for the system were consistent and
averaged 99.7%. A summary of removal efficiencies for the system is
presented in Table 3-5.

PLATING TANK SOLUTIONS

During each MM13B run, grab samples of the plating bath solution were
collected and composited. The samples were analyzed for Cr*®
concentration. The results from these analyses are presented in
Table 3-6.

SCREENING METHOD RESULTS

Screening method samples were taken at the inlet and outlet of the
control device at the same time the Modified Method 13-B samples were
taken. The screening method apparatus was the same as used at Roll
Technology in August 1988. A piece of 1/8" I.D. Teflon tubing (24 inches
long) followed by a 37 mm Millipore filter comprised the part of the
train where the sample was collected. Approximately 10' of Tygon tubing
connected the tubing-filter assembly to another Millipore filter followed
by a hypodermic needle that was connected to a leakless vane pump by
another short piece of Tygon tubing. This system was arranged in
quadruplicate. This "Quad" probe assembly traversed the stack during the

15



TABLE 3~4. SUMMARY OF SAMPLE VOLUMES, ANALYTICAL RESULTS AND
EMISSION RATES FOR THE MESH-PAD MIST ELIMINATOR QUTLET

Volume

Stack Metered Total Mass Concentration Emission Rates
Run No. dscfm dsef Crs6, mg mg/dsem __qr/dscf kg/hr___1b/hr
0-1 4144 174,537 0.2911 0.0589 0.00003 0.0004 0.0009
0-2 4177 112.193 0.1018 0.0320 0.00001 0.0002 0.0005
0-3 4152 111.821 0.1077 0.0340 0.00001 0.0002 0.0005
0-4 4224 114.023 0.0891 0.0276 0.00000 0.0002 0.0004
0-5 4167 113.046 0.0338 0.0106 0.000005 0.0001 0.0002

16




' TABLE 3-5. SUMMARY OF Cr+é REMOVAL EFFICIENCIES
Run_No. Cr+é_Emission Rate 1b/hr Cr+é_Removal Efficiency
' I-1 0.113
0-1 0.0009 99,21
. I-2 0.173
g 0-2 0.0005 99.71
" 1-3 0.189
' 0-3 0.0005 99.7%
I-4 0.227
' 0-4 0.0004 99.8%
| I-5 0.212
' 0-5 0.0002 99.9%
Average 99.7%
' Run No. Cr+é_Concentration (mq/m3) Cr+é_Removal Efficiency
. I-1 7.2499 99.2%
‘ 0-1" .0589
. I-2 _ 10.4502 99.7%
' I-3 12.0070 99.7%
0-3 .0340
' 1-4 13.9508 99.8%
- - 0-4 .0276
' I-5 13.3593 99.9%
a 0-5 .0106 _
' | Average 99.77.
. 17




TABLE 3-6. SUMMARY OF PLATING SOLUTION
ANALYTICAL RESULTS

Run No. Cr+é_Concentration, yg/mg

Plating Solution
-1 97,128
2 101,724
3 102,279
-4 104,818
5 102,001

18
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regular test effort. Due to the size of the "Quad" probe assembly, it
was not possible to sample all the points that the MM-13B trains
sampled. Nine out of 12 points were sampled on each traverse. Total
screening sample time was the same as the Modified Method 13B trains.

As has happened in the past, the outlet measurements were more
reproducible than the inlet measurements. Inlet locations have usually
been close to the plating tank and chromic acid globules may break loose
from the duct walls and bias some of the samples high. Reproducility is
much better at the outlet.

During this screening effort, it became apparent that if sampling
is done at a constant rate for uniform time intervals, traversing the
stack will always bias the results low, because the procedure does not
correct sample volumes to account for velocity differences. Thus samples
collected at low flow points will be sampled for too long while samples
at high flow points will be too short.

Another problem that has become evident in the screening method is
the determination of the volume of sample collected. A hypodermic needle
in ambient air will give reproducible volumes. This principle is applied
when hypodermic needles are used to check meter box specifications in the
field. Whenever something (such as Tygon tubing) is placed in front of
the needle, the volume changes. Furthermore, the ideal gas low cannot be
used to determine volumes at other temperatures and pressures based on a
set of conditions and data obtained in the lab. While it would be
possible to develop the equations needed to theoretically determine
sample volumes at a test site, this would be costly, time consuming , and
complicated to use. '

Clearly, a simple method of determining volumes is needed. Two

techniques have been experimented with, and both use the empirical
approach. The first method involves filling a container with water,

19
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weighing it, and then submerging the container into a larger container of
water. The sampling train is turned on; an outlet hose on the pump is
placed into the smaller container; and the time for the displacement is
recorded. The container is then weighed again and the loss of weight is
the weight of water displaced. Using these data, a sample volume can be
calculated.

The above method has some drawbacks. First, a scale that will
weigh up to 8 pounds in accurate increments is necessary. Such scales
are expensive. In addition, two people are required to insert the tube
and operate the stopwatch. The outside of the container, when weighed,
must always be dry.

The second method to determine volume also involves water
displacement, but in this case the container is weighted. Using a
weighted container, there is no need to hold the container under water
with one hand while holding the outlet hose from the pump with the
other. The person making the volume determination can insert the hose
with one hand while operating the stopwatch with the other. When the
container rises from the bottom of the larger container, the time is
recorded and the volume determined.

Both methods have been tried in the laboratory. The lack of a good

-scale and the necessity of using two people for volume determinations

makes the first approach unattractive. The second method (weighted
container) has been tested in the lab and gives volumes within 2 percent
of the true volume (true volume determined with a spirometer).

For the next screening method test effort, the first Millipore
filter that follows the segment of Teflon tubing will be replaced with a

.set of midget impingers. The first two impingers will contain 15 ml. of

0.1 Normal NaOH. - The third will be empty and the fourth will contain

20
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silica gel. Sampling times per point will be adjusted for velocity
traverse data. Sampling runs will be approximately the same length of
time as the MM13B runs.

The results of the screening runs for the West Virginia Test are
presented in tables 3-7 and 3-8.

21



TABLE 3-7., INLET SCREENING METHOD RESULTS

Screening Volume Stack Screen MM138 % of

Run No. Samples DSCFM mg/M3 Mg/M3 MM13B

I-1-A 28.2660 4157 14.923 7.2535 205.74
I-1-B 26.7795 4157 9.166 7.2535 126.37
I-1-C 27.9414 4157 3.320 7.2535 45.77
I-1-D 23.9651 4157 45,322 7.2535 624.83

(Sample I-1-D spilled during recovery)

I-2-A 16.9238 4429 7.2953 10.4498 69.81
I-2-B 16.0337 4429 4,9549 10.4498 47 .42
1-2-C 16.7294 4429 6.3637 10.4498 60.90
I1-2-D 14,3486 4429 9.3789 10.4498 89.75
I-3-A 17.157 4194 12.5391 12.0070 104.43
I-3-B 16.2547 4194 11.8034 12.0070 98.30
I-3-C 16.9600 4194 3.0442 12.0070 25.35
I-.3-D 14.5464 4194 4.5228 12.0070 37.67
I-4-A 16.8368 4343 11.1961 13.9341 80.35
I-3-B 15.9514 4343 11.4168 13.9341 81.93
I-4-C 16.6435 4343 10.9081 13.9341 78.28
I-4-D 14.2750 4343 11,9288 13.9341 85.61
I-5-A 17.4167 4235 12.2588 13.3593 91.76
I-5-B 16.5008 4235 11.2357 13.3593 - 84.10
1-5-C 17.2167 4235 4.3587 13.3593 32.63
I1-5-D 14.7666 4235 13.2344 13.3593 99.07
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TABLE 3-8. OUTLET SCREENING METHOD RESULTS

Screening Volume Stack Screen MM138B % of

Run No. Samples DSCFM mg/M3 Mg/M?3 MM13B

0-1-E 31.9449 4144 .0358 .0597 59.97
0-1-F 45.7199 4144 .0244 .0597 40.87
0-1-G 45,4538 4144 .0253 .0597 42.38
0-1-H 47.0541 4244 .0362 .0597 60.64
0-2-E 19.1329 4177 .0161 .0320 50.31
0~2-F 27.3833 4177 .0133 .0320 41.56
0-2-G 27.2239 4177 0071 .0320 22.19
0-2-H 28.1823 4177 .0069 .0320 21.56
0-3-E 19.3226 4152 .0046 .0340 13.53
0-3-F 27.6547 4152 .0195 .0340 57.35
0-3-G 27.4937 4152 .0197 .0340 57.94
0-3-H 28.4617 4152 .0200 .0340 58.82
0-4-E 19.0395 4224 .0169 .0254 66.53
0-4-F 24.2496 4224 .0106 .0254 41.73
0-4-G 27.0910 4224 .0123 .0254 48.43
0-4-H 28.0448 4224 .0137 .0254 53.94
0-5-E 19.7133 4167 .0084 .0106 79.25
0-5~-F 28.2140 4167 .0081 .0106 76.42
0-5-G 28.0497 4167 .0087 .0106 82.08
0-5-H 29.0373 4167 .0084 .0106 79.25
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SECTION 4.0
SAMPLING LOCATIONS AND TEST METHODS

EMISSION SAMPLES

Location of Measurement Sites

EPA Reference Method 1 "Sample and Velocity Traverse for Stationary
Sources" was used to select representative measurement sites. The
diameter of the duct at the inlet measured 17.6 inches. Two sample ports
were cut in the duct at 90 degrees from each other. The straight run of
duct was 1 foot in length. Therefore, the measurement site did not meet
minimum sampling criteria.

The measurement site for the outlet of the mist eliminator was
located in a 19.5 inch diameter vertical duct. This measurement site met
minimum sampling requirements.

According to EPA Method 1 criteria, each site required 24 sample
traverse points, 12 on each diameter. Table 4-1 shows the traverse
points used.

Prior to sampling, verification of the absence of cyclonic flow at
each sample traverse point was assessed based on procedures described in
EPA Reference Method 1. In this method the face openings of the Type-$
pitot tube are aligned perpendicular to the duct cross-sectional plane,
designated "O-degree reference." Null (zero) pitot readings obtained at
O-degree reference indicate an acceptable flow condition at a given
point. If the point reading was not zero at O-degree reference, the
pitot was rotated until a null reading was obtained. The value of the
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- TABLE 4-1., SAMPLE TRAVERSE POINT LOCATIONS FOR THE MESH-PAD MIST
ELIMINATOR INLET AND OUTLET

Traverse Location (inches)

Point Mist Eliminator Mist Eliminator
NO. Inlet Qutiet
1 0.5 0.5
2 1.2 1.3
3 2.1 2.3
4 3.1 3.5
5 4.4 4.9
6 6.3 6.9
7 11.4 12.5
8 13.2 14.6
9 14.5 16.0
10 15.5 17.2
n 16.4 18.2
12 17.1 19.00
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rotation angle (yaw) was recorded for each point and averaged across the
duct. Method 1 criteria stipulate that average angular rotations greater
than 20 degrees indicate cyclonic (nonaxial) flow conditions in the

duct. Both of these sites indicated acceptable flow patterns so that
extraction of representative samples from these sites was performed using
appropriate sampling procedures.

T Meth

Velocity and static pressures, moisture content, and temperature
were measured prior to sampling, in order to define sampling rates and
nozzle sizes as described in the EPA Reference Methods 1, 2 and 4.

An EPA MM13B sample train was used to collect the Cr*®
samples. The sample train consisted of a 316 stainless steel button-hook
nozzle, an unheated Pyrex glass-lined probe, and a series of four
impingers. The first, third and fourth impingers were Greenburg-Smith
design, modified by replacing the tip with a 1/2-in. inside diameter
glass tube extending to 1/2-in. from the bottom of the flask. The second
impinger was a Greenburg-Smith impinger with the standard tip. The first
and second impingers contained 100m& of O0.IN NaOH. The third impinger
was empty and the fourth impinger contained approximately 200 grams of
silica gel. The balance of the sampling system consisted of a vacuum
pump, dry gas meter, calibrated orifice and related temperature and
pressure indicating apparatus to determine dry gas sample volume, stack
gas temperature, volumetric flow rate and isokinetic sampling rates.
During sampling, stack gas temperature and the gas temperature exiting
the last impinger were monitored with calibrated thermocouples.

The sampling time was decreased from 8 minutes per point (192
minute total sample time) to 5 minutes per point (120 minute total sample
time) since the concentration of Cr*® was such that good analytical
results could be obtained using the shorter time.
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The impingers were weighed before and after each test to determine
the moisture content of the flue gas stream. All connecting glassware,
the nozzle and probe were rinsed with 0.1N NaOH and combined with the
impinger solution into a tared polyethylene sample bottle. The total
volume of the sample was determined gravimetrically. The liquid level
was marked on each sample bottle and each bottle was marked indicating
the run number and bottle contents.

Fol1owing‘the recovery of the samples, all samples, including
blanks, were analyzed for Cr*® concentration using the analytical
methodology developed by the EPA.

EMISSION SAMPLE ANALYSIS

The MM13B samples and the plating solution were analyzed for
Cr*® concentration. The analyses were conducted on site in the EPA
mobile laboratory. Immediately following the sample recovery, the
samples were submitted to the analyst and the analyses and calculations
were performed the same day. The analytical results were calculated on
the Hewlett Packard 41CV computer that was set up in the on-site computer’
center. The calculations were also performed by the EPA Task Manager.

The analytical method entitled "Draft Method - Determination of
Hexavalent Chromium in Ory Particulate Emissions from Stationary Sources"
was used as a "guideline" in conducting the analyses. This method is
currently under development by the EPA and is presented in Appendix D.

There were several variations between the draft method and the
analytical method that was performed in the field. They are described as
follows:

1. The collected samples were not digested in an alkaline
solution. Aliquots of the recovered samples were pipeted
directly from the sample bottle and prepared as in paragraph
5.7.1 of the Draft Method.

27




K

c

4,

2. The pH of the sample aliquot was monitored with a pH meter while
adjusting the pH of the aliquot to 2 + .5.

3. The spectrophotometer was calibrated with standards containing
2me, Smk, 7 me, 10 me, 15 m2 and 20 me of the
5 ug/m@ working standard. The spectrophotometer calibration
factor, Kc' was calculated as follows:

A1 + 2.5A2 + 3.5A3 + SA‘ + 7'5As + 'IOAs
= 10

2 2 2 2 | 2 2
A1 + Az + Aa + A4 + As + A‘

The value of this calibration factor was calculated using a computer
program that was developed by the EPA Task Manager for the HP41
calculator. :
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SECTION 5.0
QUALITY ASSURANCE

INTRODUCTION

The goal of the quality assurance activities for this project is to
ensure, to the highest degree possible, the accuracy of data collected.
The procedures contained in the “"Quality Assurance Handbook for Air
Pollution Measurement Systems," Volume III, "Stationary Source Specific
Methods," EPA-600/4-77-027B served as the basis for performance of all
testing and related work activities that were undertaken in this testing
program. In addition to the quality assurance measure guidelines '
presented above, specific quality assurance activities were conducted for
several of the individual testing activities, as performed; these are
presented in the paragraphs that follow. .

FIELD QUALITY ASSURANCE PROCEDURES

In order to assure a high level of quality control while sampliing
to allow the comparison of data from these two methods, a field quality
assurance program was followed during the test program. Methods used to
obtain the required level of quality assurance are itemized below.

Sample Blanks

Reagent Blanks—-

The 0.1N NaOH absorbing solution was transported to the field in
its "as-purchased" container. When in the field, the 0.IN NaOH was
transferred to a polyethylene wash bottle. From the wash bottle, the
NaOH solution was used for sample train preparation and recovery.
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A blank sample was collected from the solution in the wash bottle. This
sample was given to the on-site laboratory personnel with the emission
samples, and analyzed in the same manner. Results of the blank analyses
are presented in Table 5-1.

Hzo Blanks--
A distilled water blank was obtained from the wash bottles and
analyzed in the same manner as the emission samples.

Duplicate Samples

One sample for every 10 samples analyzed was a duplicate, e.g., if
24 samples were analyzed, 3 duplicate samples would be analyzed. The
analytical results for the duplicated samples are presented in Table 5-1.

Standards

Daily, throughout the analysis of the samples, standards were set
up as a spot check of the spectrophotometer calibration. The results of
these chécks are presented in Table 5-1.

Chain of Custody

In an effort to maintain the integrity of all samples taken at the
test facility, a chain of custody procedure was followed. Once the
samples were placed in custody of the analytical group, that group
provided for safe storage and maintenance of records sufficient to
maintain sample integrity. The “Chain of Custody" data sheets are
presented in Appendix E.

mple Transfer

A1l MM13B samples collected during testing remained in the custody
of EPA personnel and were secured in the mobile laboratory while in the
field.
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TABLE 5-1. SUMMARY OF ANALYTICAL RESULTS FOR QA/QC SAMPLES AND BLANKS

Type of Sample

Sample No.  Date (1988)  Duplicate Standard  Total ug Cr+¢
0-1 9/20 X 288

50 pg/100 me 9/20 X 53.0

75 pg/100 me 9/21 X 76.8

0-A-2 9/21 X 101.8

0-3 9/22 X | 110.6

10 ng/100 me 9/22 X 9.9

I-3-8 9/22 X : 5,484

10 pg/100 me 9/22 X 10.2

75 1g/100 me 9/22 X 73.2

50 pg/100 mo 9/29 X 51.84
Plating Sol. '

Run 2 9/29 X 101,172 ug/ml
Blanks

0.1N NaOH 9/20 0.44

0.1N NaOH 9/21 0.00

0.1N NaOH 9/22 | 0.00

H,0 9/29 0.00
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SAMPLING TRAIN COMPONENTS

The equiphent used in this test program, including nozzles, pitot
tubes, dry gas meters, orifices, and thermocouples were uniquely jdentified
and were calibrated in accordance with calibration procedures specified in
the applicable EPA Reference Method prior to, and at the completion of the
testing program. The calibration sheets are presented in Appendix F.

VERIFICATION OF CALCULATIONS

Emission Calculations

Dry gas volumes, percent moisture of the stack gas, gas flow rates,
and Cr*® emission rates were calculated using a Hewlett Packard 41CV
programmable calculator. The programs used can be found in the document:
"Source Test Calculation and Check- Programs for Hewlett Packard 41
Calculators" (EPA-340/1-85-018). The results were checked and verified by
the contractor task manager.

hromium ntration lation

A1l absorbance data for blanks, standards, saﬁples and QA/QC samples
were documented in a notebook. The cr*® content and total mass of

Cr*® collected were calculated using a program developed by the EPA Task

Manager for the HP41CV programmable calculator.
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I AMPERE-HOUR CALCULATIONS

l Test run No.: 1 Start time: 15:20
Tank No.: 1 Stop time: 19:32

' Cell No.: 1

' Time Operating
Time, 24-h clock interval, min current, Ampere-hours

l Inlet Outlet Inlet Outlet amperes Inlet OQutlet

| 15:20 15:20

l 15:30 15:30 10 10 1,600 267 267
15:40 15:40 10 10 1,600 267 267

l | 15:50 15:50 10 10 1,600 267 267
16:00 16:00 10 10 1,600 267 267

l 16:10  16:10 10 1o 1,580 258 258
16:20 16:20 10 10 3,600 600 600

l 16230 16230 10 10 3,500 583 583
16:40 16:40 10 10 3,250 542 542
16250 16:50 10 10 3,300 600 600

. 16:56 16:56 6 6 3,300 330 330

I Subtotal 96 96 ‘ 3,981 3981
17:56 17:56

. 18:05 18205 9 9 3,300 495 495
18:15 18:15 10 10 3,300 550 550

. 18:25 18:25 10 10 3,300 550 550
18:35 18:35 10 10 3,300 550 550

. 18:55 18:55 20 20 3,250 1,083 1,083
19:05 19:05 10 10 3,300 550 550
19:15 19:15 10 10 3,250 542 542

l 19:25 19:25 10 10 3,300 550 550
19:32 19:32 7 7 3,300 385 385

I Subtotal 96 96 5,255 5,255

l TOTAL 192 192 9,236 9,236

l A-2
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|
AMPERE-HOUR CALCULATIONS
l Test run No.: 1 Start time: 15:20
Tank No.: 1 Stop time: 19:32
. Cell No.: 2
Time Operating
Time, 24-h clock interval, min current, __Ampere-hours _
' Inlet Qutlet Inlet Qutlet amperes Inlet Outlet
. 15:20 15:20
' 15:30 15:30 10 10 3,700 617 617
15:40 15:40 10 10 3,700 617 617
l 15:50 15:50 10 10 3,700 617 617
16:00 16:00 10 10 73,700 617 617
l 16:10 16:10 10 10 3,700 617 617
16:20 16:20 10 10 3,700 617 617
I 16:30 16:30 10 10 3,700 617 617
16:40 16:40 10 10 3,700 617 617
16:50 16:50 10 10 3,700 617 617
. 16:56 16:56 6 6 3,700 370 370
Subtotal : 96 96 5,923 5,923
I
17:56 17:56
l 18:05 18:05 9 9 3,700 555 555
18:15 18:15 10 10 3,700 617 617
l 18:25 18:25 10 10 3,700 617 617
18:35 18:35 10 10 3,700 617 617
' 18:55 18:55 20 20 3,700 1,234 1,234
19:05 19:05 10 10 3,700 617 617
l 19:15 19:15 10 10 3,675 613 613
19:25 19:25 10 10 3,650 608 608
19:32 19:32 7 7 3,650 432 432
l Subtotal 96 96 5,910 5,910
l TOTAL 192 192 11,833 11,833
i
A-3
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AMPERE-HOUR CALCULATIONS

Test run No.: 2 Start time: 09:27

Tank No.: 1 Stop time: 12:01

Cell No.: 1

Time Operating

Time, 24-h clock interval, min current, Ampere-hours

Inlet Qutlet Inlet OQutlet amperes Inlet Qutlet

09:27 09:27

09:30 09:30 3 3 1,700 85 85

09:40 09:40 10 10 1,700 283 283

09:50 09:50 10 10 1,700 283 283

10:00 10:00 10 10 - 1,700 283 283

10:10 10:10 10 10 1,700 283 283
) 10:20 10:20 10 0 1,700 283 283

10:27 10:27 7 1 1,700 198 198

Subtotal 60 60 1,698 1,698

11:01 11:01

11:10 11:10 9 9 2,200 330 330

11:20 11:20 10 10 2,200 367 367

11:30 11:30 10 10 2,200 367 367

11:40 11:40 10 10 2,200 367 367

11:50 11:50 10 10 2,200 367 367

12:01 12:01 11 11 2,200 403 403

Subtotal 60 60 2,201 2,201

TOTAL 120 120 3,899 3,899




AMPERE-HOUR CALCULATIONS

Test run No.: 2 Start time: 09:27
Tank No.: 1 Stop time: 12:01
Cell No.: 2

Time Operating
Time, 24-h clock interval, min current, ere-hours
Inlet Outlet Inlet Outlet amperes Inlet Outiet
09:27 09:27
09:30 09:30 3 3 3,300 165 165
09:40 09:40 10 10 3,300 550 550
09:50 09:50 10 10 3,300 550 550
10:00 10:00 10 10 3,300 550 550
10:10 10:10 10 10 3,300 550 550
10:20 10:20 10 10 3,300 550 550
. 10:27 10:27 7 7 3,300 385 395
Subtotal 60 60 3,300 3,300
11:01 11:01
11:10 11:10 9 9 2,800 420 420
11:20 11:20 10 10 2,800 467 467
11:30 11:30 10 10 2,800 467 467
11:40 11:40 10 10 2,800 467 467
11:50 11:50 10 10 2,800 467 467
12:01 12:01 11 11 2,800 __513 __513
Subtotal 60 2,801 2,801
TOTAL 120 120 6,101 6,101
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AMPERE-HOUR CALCULATIONS
l Test run No.: 3 Start time: 14:07
: Tank No.: 1 Stop time: 16:31
I Cell No.: 1
Time Operating
Time, 24-h clock interval, min current, Ampere-hours
l Inlet Outlet Inlet Qutlet amperes Inlet OQutlet
- 14:07 14:07
. 14:10 14:10 3 3 1,550 78 78
14:20 14:20 10 10 1,500 250 250
l 14:30 14:30 10 10 1,500 250 250
14:40 14:40 10 10 1,500 250 250
l 14:50 14:50 10 10 1,500 250 290
15:00 15:00 10 10 1,500 250 250
l 15:07 15:07 7 7 1,500 175 175
Subtotal 60 60 1,503 1,503
I 15:31 15:31
15:40 15:40 9 9 1,500 225 225
l 15:50 15:50 10 10 1,500 250 250
16:00 16:00 10 10 1,500 250 250
l 16:10 16:10 10 10 1,500 250 250
16:20 16:30 10 10 1,500 250 250
I ' 16:31 16:31 11 11 1,500 275 275
Subtotal _ 60 60 1,500 1,500
l TOTAL 120 120 3,003 3,003
]
i
]
i
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AMPERE-HOUR CALCULATIONS
I Test run No.: 3 Start time: 14:07
Tank No.: 1 Stop time: 16:31
| I Cell No.: 2
_ Time Operating :
Time, 24-h clock interval, min current, Ampere-hours
l Inlet Outiet Inlet Outlet amperes Inlet Outiet
14:07 14:07
i 14:10  14:10 3 3 3,700 185 185
14:20 14:20 10 10 3,700 617 617
l 14:30 14:30 10 10 3,700 617 617
14:40 14:40 10 10 3,700 617 617
I 14:50 14350 10 10 3,700 617 617
15:00 15:00 10 10 3,700 617 617
15:07 15:07 7 7 3,700 432 432
l Subtotal 60 60 3,702 3,702
I 15:31 15:31
15:40 15:40 9 9 3,700 555 555
l 15:50 15250 10 10 3,700 617 617
16200 16:00 10 10 3,700 617 617
l 16:10 16:10 10 10 3,700 617 617
16:20 16:20 10 10 3,700 617 617
' . 16:31 16:31 1 11 3,700 678 678
Subtotal 60 60 3,701 3,701
I TOTAL 120 120 7,403 7,403
i
i
i
1
A-7
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AMPERE-HOUR CALCULATIONS
Start time: 08:55

Test run No.: 4
Tank No.: 1 Stop time: 11:41
1

Cell No.:

Time Operating
Time, 24-h clock interval, min current, Ampere-hours
Inlet Outlet Inlet Outlet amperes Inlet OQutlet

08:55 08:55

09:05 09:05 10 10 1,400 233 233
09:15 09:15 10 10 1,400 233 233
09:25 09:25 10 10 1,400 233 233
09:35 09:35 10 10  1;400 233 233
09:45 09:45 10 10 1,400 233 233
09:55 09:55 10 10 1,400 233 233

Subtotal 60 60 1,400 1,400

i

1

i

i

|

i

10:41 10:41

l 10:50 10:50 9 9 800 120 120
11:00 11:00 10 10 800 133 133

l 11:10 11:10 10 10 800 133 133

i

i

1

i

i

11:20 11:20 10 10 800 133 133
1,600 267 267

1,650 303 303
1,089 1,089

11:30 11:30 10
11:41 11:41
Subtotal

TOTAL 120 120 2,489 - 2,489

—
P
l= 5




AMPERE-HOUR CALCULATIONS
l " Test run No.: 4 Start time: 08:55
Tank No.: 1 Stop time: 11:41
l Call No.: 2
Time Operating
Time, 24-h clock interval, min current, Ampere-hours
I\ Iniet Outiet Iniet Outlet amperes Inlet outlet
08:55 08:55
' 09:05 09:05 10 10 3,600 600 600
' 09:15 09:15 10 10 3,600 600 600
‘ 09:25 09:25 10 10 3,600 600 600
09:35 09:35 10 10 © 773,600 600 600
l 09:45 09:45 10 10 3,600 600 600
09:55 09:55 10 10 3,600 600 600
I Subtotal 60 60 3,600 3,600
10:41 10:41
l 10:50 10350 9 9 3,600 540 540
11:00 11:00 10 10 3,600 600 600
l 11:10 11:10 10 10 3,600 600 600
11:20 11:20 10 10 3,600 600 600
l 11:30 11:30 10 10 3,400 567 567
- 11:41 11:41 1 1 3,400 623 623
' Subtotal 60 60 3,530 3,530
| TOTAL 120 120 7,130 7,130
i



|
l AMPERE-HOUR CALCULATIONS
l Test run No.: § Start time: 13:47
Tank No.: 1 Stop time: 16:07
Cell No.: 1
' Time Operating
Time, 24-h clock interval, min current, Ampere-hours
! Inlet Outlet Inlet Outlet amperes Inlet  OutTet
13:47 13:47
¥ 13:50  13:50 3 3 1,400 70 70
14:00 14:00 10 10 1,500 250 250
l 14:10 14:10 10 10 1,500 250 250
14:20 14:20 10 10 1,500 250 250
14:30 14:30 10 10 1,500 250 250
l 14:40 14:40 10 10 1,500 250 250
: 14:47 14:47 7 7 1,500 175 175
' Subtotal 60 60 1,495 1,495
l 15:07 15:07 ‘
15:10 15:10 3 3 1,000 50 50
" 15:20 15:20 10 10 1,000 167 167
| 15:30 15:30 10 10 1,000 167 167
l 15:40 15:40 10 10 1,900 317 317
: 15:50 15:50 10 10 900 150 150
' 16:00 16:00 10 10 900 150 150
16:07 16:07 1 7 900 105 105
; Subtotal 60 60 1,106 1,106
I TOTAL 120 120 2,601 2,601
|
|
l A-10
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AMPERE-HOUR CALCULATIONS

Test run No.: § Start time: 13:47
Tank No.: 1 Stop time: 16:07
Cell No.: 2

‘ Time Operating
Time, 24-h clock interval, min current, ere-hours
Inlet Outlet Inlet Outlet amperes Inlet Outlet
13:47 13:47
13:50 13:50 3 3 3,600 180 '180
14:00 14:00 10 10 3,500 583 583
14:10 14:10 10 10 3,500 583 583
14:20 14:20 10 10 3,500 583 583
14:30 14:30 10 10 3,500 583 583
14:40 14:40 10 10 3,500 583 583
14:47 14:47 7 7 3,500 408 408
Subtotal . 60 60 3,503 3,503
15:07 15:07
15:10 15:10 3 3 3,500 175 175
15:20 15:20 10 10 3,500 583 583
15:30 15:30 10 10 3,500 583 583
15:40 15:40 10 10 3,500 583 583
15:50 15:50 10 10 3,700 617 617
16:00 16:00 10 10 3,700 617 617
16:07 16:07 7 2 3,700 _ 432 432
Subtotal 60 60 3,590 3,590
TOTAL 120 120 7,093 7,093
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SOURCE SAMPLING DATA SHEET

Location: Precision Machine and Hydraulic¢, Inc., Worthington, West
Virginia
Date: September 20, 1988
Tank No: 1 Test start time: 15:20
Test run No.: 1 Test stop time: 19:32
Time, Operating Operating
24-h clock Call voltage, current, Operating
clock No. volts amperes temp., *F Notes
15:20 1 4.4 1,600 133 Started testing at 15:20
2 5.6 3, ,700
15:30 1 4.4 1,600 133
2 5.6 3,700 : _
15:40 ; ;.g ;,988 38 - ' lélun?er of parfsf’. in tank = 3
. . ur ace anea of pa
56310 %:"83 2.2 "ana
n4
15:50 1 4.4 1,600 133
2 5.6 3,700
16:00 1 4.4 1,600 133
2 5.6 3,700
16:10 1 4.4 1,550 133
2 5.6 3,700
16:20 1 6.4 3,600 133 Addl'Honal par'r added at
2 5.6 3,700 16:17, 5 rface area of
part = 678 in.
16:30 1 4,7 3,500 133
2 5.6 3,700
16:40 1 4,7 3,250 133
2 5.6 3,700
16:50 1 4.6 3,300 133 Stopped testing at 16:56
2 5.6 3,700 P 9
17:55 1 4.6 3,300 133 Started testing at 17:56
2 5.4 3,700
18:05 1 4.6 3,300 133
2 5.4 3,700
18:15 1 4.6 3,300 133
2 5.4 3,700
18:25 1 4.6 3,300 134
2 5.2 3,700
18:35 1 4,7 3,300 133
2 5.2 3,700
18:55 1 4.6 3,250 133
2 5.2 3,700
19:05 1 4.7 3,300 133
2 5.2 3,700
19:15 1 4.6 3,250 133
2 5.2 3,675
19:25 1 4.6 3,300 133
2 5.0 3,650
19:35 1 4.6 3,300 133 St tasting at 19:32
2 5.0 3,700 opped g
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SOURCE SAMPLING DATA SHEET
I Location: Precision Machine and Hydraulic, Inc., Worthington, West
Virginia
l Date: _ September 21, 1988
Tank No: 1 Test start time: 09:27
. Test run No.: 2 Test stop time: 12:01
' Time, Operating Operating
24-h clock Call voltage, current, Operating
_ clock No. volts amperes temp., °F Notes
I 09:30 1 4.8 1,700 132 Started testing at 09:27
2 5.2 3,300
09:40 1 4.8 1,700 133 Number of parts In plating
2 5.2 3,300 - tank = 3, Surface arey
of each,part: 903 Ing<,
- —— 314 in,“, and 679 in,
09:50 1 4.8 1,700 133
2 5.2 3,300
10:00 1 4.8 1,700 133
2 5.2 3,300
10:10 1 4.8 1,700 133
2 5.2 3,300
10:20 ] 4.8 1,700 132 Additional part added to
2 5.2 3,300 tank at 10:30, Surfacg
area of part = 210 in.
Stopped testing at 10:27.
\ 11:00 1 4.8 2,200 133 Started testing at 11:01
2 4,6 2,800
11:10 1 4.6 2,200 133
2 4.6 2,800
11:20 1 4.6 2,200 132
2 4.6 2,800
11:30 ] 4.6 2,200 132
2 4.6 2,800
11:40 1 4.6 2,200 132
2 4.6 2,800
11:50 1 4.6 2,200 132
2 4.6 2,800
12:00 1 4.6 2,200 133 Stopped testing at 14:07
2 4.6 2,800

- !




SOURCE SAMPLING DATA SHEET

I Location: Precision Machine and Hydraulic, Inc., Worthington, West
) Virginia
i Date: September 21, 1988
Tank No: 1 Test start time: 14:07
l Test run No.: 3 Test stop time: 16:31
Tine, Operating Operating
24=h clock Call voitage, current, Operating
- clock No. voits amperes temp., °F Notes
. 14:10 1 4.8 1,550 132 Started testing at 14:07
N 2 5.2 3,700
N 14:20 1 4.8 1,500 132 Number of parts in tank = 4
' 2 5.2 3,700 ' Surfacg srea of garts:
- o ' 905 in®, 314 in.%,
509 in.€, and 210 in
g | 14:30 1 4.8 1,500 . 133
. 2 5.2 3,700
14:40 1 4.8 1,500 133
' 2 5.2 3,700
14:50 1 4.8 1,500 133
' 2 5.0 3,700
I 15:00 1 4.8 1,500 132 Stopped testing at 15:07
2 5.0 3,700
15:10 1 4.8 1,500 132
' 2 5.0 3,700
15:30 1 4.8 1,500 133 Started testing at 15:31
2 4.8 3,700
l 15:40 1 4.8 1,500 133
2 4.8 3,700
) 15:50 1 4.6 1,500 132
2 4.8 3,700 -
16:00 1 4.6 1,500 132
2 4.8 3,700
I 16:10 1 4.6 1,500 132
2 4.6 3,700
R} 16:20 1 4.6 1,500 133
'- 2 4.6 3,700
16:30 1 4.6 1,500 133 Stopped testing at 16:31
i 2 4.6 3,700
i A-14




SOURCE SAMPLING DATA SHEET

Location: Precision Machine and Hydraulic, Inc., Worthington, West
Virginia
Date: September 22, 1988
Tank No: 1 Test start time: 08:55
Test run No.: 4 Test stop time: 11:41
Tine, Operating Operating
24=h clock Cell voltage, current, Operating
clock No. voits amperes temp,, °F Notes
08:55 1 4.6 1,400 128 Started testing at 08:55
: 2 5.2 3,600
09:05 1 4.8 1,400 129 Number of parts in tank = 5
2 5.2 3,600 ’ Surface, area of Qar-rs:

=~ - 208 in.2, 31 i,
305 in.5, 905 in.“, and

314 in.2
09:15 1 4.8 1,400 129 Part removed at 09:00 wish
2 5.2 3,600 surface area of 31 in.
09:25 1 4.8 1,400 129
2 5.2 3,600
09:35 1 4.8 1,400 130
2 5.2 3,600
09:45 1 4.8 1,400 130
2 5.2 3,600
09:55 1 4.8 1,400 132 Stopped testing at 09:55
2 5.2 3,600
' 10:40 1 4.6 800 132 Started testing at 10:41
2 5.0 3,600
l 10:50 1 4,6 800 132
2 5.0 3,600
‘ 11:00 1 4.6 800 132
2 5.0 3,600
11:10 1 4,6 800 133
' 2 5.0 3,600
11:20 1 4.6 800 133 Additional part added at
2 4.8 3,600 11:25. 2Siur'fac:e area of
352 in,
ll - 11:30 1 4.6 1,600 133
2 4.6 3,400
: 11:40 1 4.6 1,650 133 Stopped testing at 11:41
2 4.6 3,400
' A=-15
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SOURCE SAMPLING DATA SHEET

Location: Precision Machine and Hydraulic, Inc., Worthington, West
Virginia
Date: September 22, 1988
Tank No: 1 Test start time: 13:47
Test run No.: 5 Test stop time: 16:07
Time, Operating Operating
24-h clock Cell vol tage, current, Operating
clock No. voits amperes temp., °‘F Notes
13:50 1 4.6 1,400 : 132 Started testing at 13:47,
2 5.0 3,600 Number of parts in tank =
4, Surface ares of
arts: 2%5 in, 2
14 in.5, 208 in.“, and
345 in.“ Additional part
T " added to tank at lS:Sg
with s,rface area of
31 In.
14:00 1 4.6 1,500 133
2 4.8 3,500
14:10 1 4.6 1,500 133
2 4.8 3,500
14:20 1 4.6 1,500 133
2 5.0 3,500
14:30 1 4.6 1,500 132
2 4.8 3,500
14:40 1 4.6 1,500 132 Stopped testing at 14:47
2 4.8 3,500
14:50 1 4.6 1,500 132
2 4.8 3,500
15:10 1 4.8 1,000 133 Started testing at 15:07
2 4.8 3,500
15:20 1 5.0 1,000 133 Part withosurface area of
2 4.6 3,500 208 in.“ removed at
15:05. Part with surface
area of 31 in.“ removed
at 15:15. Part with 2
surface area of 345 in.
removed at 15:42,
Additional part added at
15:40 withosurface area
of 296 in.
15:30 1 5.2 1,000 132
2 4.6 3,500
15:40 1 7.1 1,900 133
2 4.6 3,500
15:50 1 4.8 900 133
2 4.6 3,700
16:00 1 4.8 900 133
2 4.6 3,700
16:10 1 4.8 900 133 Stopped testing at 16:07
2 a6 3,700 9
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' P OLIMINARY VELUCHY | RAVEROL
. PLANT
DATE 8
LOCA% mﬂt?l/u‘ z.% Z
STACKIO. (1 S/A)~ MM
l BAROMETRIC PRESSURE, in. ngj’! “(
STA E PRESSURE, in. Hy0__—= 2.+ 2,
. OPERATORS _ L=y SCHEMATIC OF TRAVERSE POINT LAYOUT
Aof‘l'f-
I TRAVERSE | VELOCITY |  sTAcK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
' NUMBER | (ap.), in.H,0 (T, °F NUMBER | (p,), in.ttp0 (¥,), *F
/ 14‘9_5_ 7g / - L ;_L 7 e
I = -5 Z 20
3 “41] 3 ‘32
] —= 43 4 35 1
2 45 S 37
' b 48 & 42
" 8 « 55 8 8L -
il 432 A ~es
' o ‘S 4— ‘ T =) |. !
( St / I LS
1 = Ex) 12 L.LS v
' AVERAGE AVERAGE
EPA (Dur) 233 '
I 2 B

.




l. PLANT 2(?.'.1_?1“ M:_L: 31_// ryofoes o
DATE . L_,-LJ_Q_B’E S
l LOCATION.._T-a /o Y. :
STACK 1.0 ___FE=™ 12. X G
- BAROMETRIC PRESSURE,inHg__29.29 . __
' STACK GAUGE PRESSURE, in. H0_—_ .18 __ _ _ - > o
. operaToRs - Clay ¥ A, te'-f7o£l¢__ . SCHEMATIC OF TRAVERSE POINT LAYOUT
‘@ ;
- TRAVERSE | VELOCITY |  STACK [ TRAvERSE VELOCITY STACK
" POINT HEAD TEMPERATURE POINT HEAD ' TEMPERATURE
< NUWBER | (py), inty0 (Teh °F < NUWBER (apg), inHp0, (M), °F
! O \ 0,75 . 4@ ce e ) }.20 69
/s 3 16,5~ gcd 3 113
©° 4 - | 0.4 égﬁ 4 |, %0
o° s | o0ss ¢3° s 0.99
— " - . -
’ ) Q_ 6 00 S ‘ o. ‘ 6 O -6‘\
"Q_-__? 0.5» el T 0. 95
o I ¢ 0.A% cqe g 0 4o -
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f o | o8l Y 7 2.35
i 1/ 9.50 et 7 ~0.34
e 12 | 0.2 g d 2 0.35! ¢g
fﬁ ) . i
l - i
= i
.  AVERAGE AVERAGE )
_ EPA (Dur) 233 .
g 3 At Din .2338
Ao O .28




- LIMINARY VELULILY IRAVERYL N

PMNTW
. )

DATE 28
LOCATION. L sttt
STACK1D. A e = 24

BAROMETRIC PRESSURE, in. Hg

-

STACK GAUGE PRESSURE, in. H,0__+ .29

ocsel)

' OPERATORS

Dmo-.:tw- 287

l TRAVERSE | vELOGTY |  sTACK
POINT HEAD TEMPERATURE
' - NUMBER @pg), in. 1y0 Teh F
| ' D7 v (5
Iz [ 45 [
| 2 428 [
I 4 . S
9 33
i L . 3¢
41 1375
1 2 o<
q . 470
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\L . ﬁd(

e §y o

mEnn

AVERAGE
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12
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e e Sa i
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POINT HEAD WERAT"RE .
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DATE __2 .S"e.f‘f' P34
LOCATION + /4T
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a—e—" ! 3 81 (f.
BAROHETRIC PRESSURE, in. e o9 -
STACK GAUGE PRESSURE, ia. Hy0 +43_ 1

l OPERATORS

I vaﬁme veroory | STACK
POINT HEAD TEMPERATURE
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l 3 Do.'.':o
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9 42 [
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[/ 55
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!

-

I-

1

' AVERAGE

'EPA‘(/E;;r)Zﬁ

LAY LINNG

[q‘ "IP “an
828
. SCHENATIC OF TRAVERSE POINT wvour - : -
_TRAVERSE VELOCITY STACK

POINT HEAD TEMPERATURE
NUMBER | @pg)indi0 | i (%), °F
/ 0.38 _C2 -

3 o.47
. 4 R
-5 0.36
g .34
7 0. 36
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9 0.4/
/0 0.46
// 045
/2 0 45 ¢
AVERAGE
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GHLTL Y T T ANALYTICAL DATA

l BTV B w9
S DATE_ 2%
smm.mc LacATION _].&LEIT

® osawpLeTyee (0 AH %
' " RUN uuwaea.&&ﬂﬁd- '-E-

COMMENTS: _

" SAMPLE BOX uumn.mld'
g CLEAN-UPW_&..QM_H.LIW )
' ' '_F RONT HALF ' 3 '5'.?'-' LABORATORY RESULTS
. ACETONE WASH oF uozzuz. PROBE, CYCLONE (BYPASS),  CONTAINER e
... FLASK, PRONT HALF OF FILTER HOLDER
I " FILTER NUMBER - _ | _ CONTAINER mg
i ' FRONT HALF SUBTOTAL _ e
BACK HALF '
Ny mpmeea CONTENTS AND WATER WASH OF CONTAINER mg -
l “ ... IMPINGERS, CONNECTORS, AND BACK . ETHER-CHLOROFORM
, PALFOFFILTERWOLOER EXTRACTION mg
' * AGETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER e me
W ... AND BACK HALF OF FILTER HOLDER |
- Sy BACK HALF SUBTOTAL mg
I “TOTAL weneur e
| MOISTURE .. .. o
'  MPINGERS * 42 3
FINAL VOLUME SGO.Y o _’5_?£Luﬂ_ar 50 .5 &
INITIAL vm.umeﬁ_‘l_‘l._ __51__1__.6 ="
l  NETVOLUME ":‘3- I —gr
SILICAGEL ;
FINAL WEIGHT .lL‘Lh__ ] ¢ ¢ . :
'_ INITIAL VEIGHT LL8.S ¢ ¢ ¢ 5‘5 /
. NET WEIGHT .0 ¢ . & TOTAL MOISTURE . ¢
§  erona o =T

“wn




S5 EN U WS SN W SR SN N WP EP WD W N BN BN BN OGN om

NO. OF POINTgRQH “PRESS®

DELTA P 2 =~

STACK TEMP ?'5509

DELTA P 2 83. 0000
. 3560

STACK TE"Psz 0000
DELTA P 2 "
.5600

STACK TEMP ?

DELTR p » 54-0000
.5108

STACK TEMP 2

DELTA P 2 84.08000

STACK TENP 9'5992
DELTR P » %
.5200

STACK TENP 2
DELTR p o >4-0000
.5508

STACK Tenpsz 2008
DELTR P 2
.5300

STACK TEMP ?

DELTR P 2 84.0000
. 9306

STACK TEMP *
DELTA P 2 84. 0000
.6100

STACK TEWP 2
DELTR p o 52-0080
.6608

STACK TEMWP 2

DELTR p » °2-0000

STACK TENp o* 1600

DELTR p o S<-0000

STACK TEMP o+ 3600

DELTR p » 3¢-0060

STACK TEMP ?'3699

DELTR p » °<-8000
.3680

STACK TEHPsg 2008
DELTA P ? "7~
.3750

STACK renpag 2998
DELTA P 2 °°°
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STACK TEmMP 2
DELTA P 2 86. 5008
.4790

STACK TE"Pes 2990
DELTA P 2
. 5650

STACK TEMP 2
DELTR P 2 80,0000
. 9400

STACK TEMP_?

DELTR P ? 79.0000

STACK TEMP 3'9599
79.8000

RUN
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RUN
RUN
RUN
RUN
RUN
RUH
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RUN
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RUN
RUH
RUN
RUN
RUN
RUN
RUH
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
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RUN
RUN
RUN

DELTA P 2

P
STRCK ;E: 78.0000
DELTA ? "y 200
STACK TEO 22 5080
DELTA P 7 J. 1500

STACK TEHP?4.8888

;.1569

RUN
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RUN
RUN
RUN
RUN

ROR TR Fenp 2 §9%0 50

XROM "METH S°*

MBER
LNy
>
"ETER BOK Y7 yoeq
;Q Paéés 531000
:E}ER voL §9- 1300
MTR TEMP &§2'2199
1¢8. egaa
STATIC HO _én :
P -
AL, warce §1-0600
’ 55.1060
AT % = 3.7

IMP. 2 HOH = 1.5
% HOH=1.5

% C02?

?
%z 0XYGEN? 21.0008
%Co 7

9.0@00
HiuET8285,

2
SQRT PSTS 17,7021
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. 0069
NOZZLE DIAgg ooe
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STK DI INCH 5

n n
[4]

¥

<N
OoO—D
—xr-

==
now

NN TE LN RN

7
o

.7008

RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN

RUN
RUN
RUN

XROM "NaggEL ("

RUN NUMBER c0s
=1 RUN
Yo 2R ST95§.572 RUN
STRCK ?sc§: 64.08  RUN
FRONT 172 é4;a1z RUN
BACK 1/2 MG 2 RUN
F GR/DSCF = 3 J7e-3
EMG/MEN = 7 ?
E %Sf's‘}- o 1
TIX 5
GRODSCF = 0,00000 R
e
E zgﬁﬁ $ 3k
I GR/DSCF = 0 a§§}7
T[4 = g
} kEﬁSS : 8:35%
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i cLn ANALYTICAL DATA
‘ - 'PLAMM%M_ COMMENTS:
" oare_alzi|pe ' '
l i+ SAMPLING LOCATION _Lalet i
- SAMPLE TYPE _UM(BHE 3
l - RUN NUMBER_T-2, _
® sampLe sox numser _inkt
. CLEAN-UP m_t\s.gm._m.hm_. .
' FRONT HALF | LABORATORY RESULTS
. ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER mg
I FLASK, FRONT HALF OF FILTER HOLDER |
FILTER NUMBER - CONTAINER me
' FRONT HALF SUBTOTAL _ _ me
'- BACK HALF )
' IMPINGER CONTENTS AND WATER WASH OF CONTAINER — . me -
. IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION me
' ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER — o me
- AND BACK HALF OF FILTER HOLDER
' : BACK HALF SUBTOTAL ' mg
- ‘TOTAL WEIGHT ‘ me
! MOISTURE " . o
$2 %3’
IMPINGERS
' FINAL VOLUME %L olr _'Z:LtL 2. |
INITIAL VOLUME H465.2
' NET VOLUME _Holo g .9
SILICAGEL
. FINAL WEIGHT 44'1'7%6. ¢ ¢ : |
INITIAL WEIGHT _7.SS -
© NET WEIGHT é 2; 3 : : :, TOTAL MOISTURE _j 37 / ¢
' EPA (Du) 231 B-10

n
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NO. OF POINTS
D ? *
ELTR P 5500
STACK Tsnp68 6808
DELTA P 2

STRCK TEHPGG'::::
DELTA P 2 "

STRCK T 63'::::
ODELTA P 2 ™7
.J100

STACK TEMP 2
DELTA P 2 69.0000
.9200

STACK TEMP 2
.J608

STACK TEWP_2
DELTA © 2 70.0000
+9650

STACK TEMP_2

DELTA P 2 79':?::

STACK TEHP??'GGGG

DELTA P 2 '°°
.4958

STACK TEWP_2
DELTR p o 72-0960
.5250

STACK TEMP_?

DELTA P 2 ?2'2222

STACK TENP 2°

DELTR p o 72-0060
.7158

STACK TEMP 2
DELTR p » 1-0000
.3600

STACK TEMP 2
DELTA P 2 73'2322
STACK TEHP?Q'eBae
DELTA P

STACK TEHP?Q';g::
DELTA P 2
STACK TEMP_" 4399
DELTR p o 73+0000
STACK Temp " 4999
DELTR p o 73-0060
STACK TENP_»° 280
DELTR p o 73-8€00
STACK TENP_3" 999@
DELTR p o 73-0000
STACK TEMp_3° 9998
73.0000

DELTA P 2
p ). 1000

STACK TEMP_*
72.5000

YRQH "PRESS"

RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN

DELTA P %
STACK TEHP?g';:::
DELTA P 2 .2593
STACK TEMP b
DELTAR P 2 72.5000
}.2500

TACK TEMP_3
STRC 72.6000

RUN
RUN
RUN
RUN
RUN
RUN

BOB"S TR Feme '2- 381 40ge

RUN NUMBER XROM *METH S

INLET 2
METER BOX Y?
DELTA H? '

‘ .480
BAR PRESS ?3 Sea

- a
METER voOL ;9 &7ee

MTR TEMP &és.gsgg
STATIC HOH Zﬁ 9

-2.2000

TACK TEM
iL canTERP72'°°°°
‘ 38.1000

SAT % = 2.7

% C02?

% OXYGEN? - 7800
’ c 21.0000

0°? 9.0000
] =
nﬁdue?gég??e
?
SORT PSTS 7. 4814
TINE MIN v

129. 0000
NOZZLE DIA 560

STK DIR IN?y 2258
* STD =

o~

" ot |
O-C—TMD

0—-!9

LIU3X

- s
e

OO

DD
mmm
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BANANCOC
.
- O
xnﬁﬁmmmo
Iy
~ODD—
—<EOO C_t
~ XD N—<

o
huedn i lI
h -hr-lll\.)l\)\l u ||
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— DD~
LD

EgK ;

END OF FIELD DATR
B-11
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RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN

_RUN
RUN

RUN .

RUN
RUN
RUN
RUN

00
=N
[+ ]

F-9

bk, [
Qo= o
o

XRON “MASSFLO"

\;?tsgn NUMBER

YOL WTR 378 2600
sTas¢ pstbR' S

09000
TRONT 113 ﬁc
BACK 1,2 35 39408

4+ WooXD MMM

)
L2

gy
o
he o

RUN

RUN
RUN
RUN
RUN
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ANALYTICAL DATA

Pum?muam_ﬂm.m;—

. DATE.__ 921 |2

" SAMPLING LOCATION _inled

SAMPLE TYPE _MHIZ R
© RUNNUMBER __ L-2
SANPLE BOX NUMBER _inl}

CLEAN-UP MAN M Ouxms M, Beniam, o, Raakiny

COMMENTS:

L]

l‘.AaonATogw RESU

an

FRONT HALF
- ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS),  CONTAINER
.FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER - CONTAINER __
FRONT HALF SUBTOTAL :
BACK HALF o ‘e
IMPINGER CONTENTS AND WATER WASH OF CONTAINER .
. IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION
. ) |
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER
AND BACK HALF OF FILTER HOLDER
. BACK HALF SUBTOTAL
‘TOTAL WEIGHT
MOISTURE " .
IMPINGERS # # ¢ #3
FINAL VOLUME S42.2 glcn I39.1  4809.0
INITIAL VOLUME 532,23 S5LA
NETVOLUME _/0:Q g% . Lu3 ﬂt.
 SILICA GEL '
FINAL wEIGHT 928 ¢ t £ : :
INITIAL WEIGHT ‘1784 ¢ ¢ £ g 7 /
NET WEIGHT /4.4 ¢ ¢ & TOTAL MOISTURE .
B-13
EPA (Du) 231 |



NO. OF PQINTS 2

DELTA P 2 240060

STACK TEMP 59808

DELTR p 2 - -0@€@

78388

STRCK T 74 @689
DELTA P ?

STACK TEMP_2

DELTA P 2 75.0000
.5150

STRCK TEWP_?
DELTR p o *7-9000
.5200

STACK TEHP7§
DELTA p o 9000

STACK TEMP o+ 5700

DELTA P 2 75'3999
STACK Tenp7s'e75°
DELTR p o '--9000

STACK TEMP 9'5369

DELTA p o o8008

STACK TEHP 5+ 9200

DELTA P ? 74.5000
STACK TEMP 53450
DELTAR P 7 74.5000
2. gaag
STACK TENMP_?
DELTA P 2 74.5000
STACK TEnP?3'2223
DELTA P 2
STACK TEMP 5-3100
DELTA P ? 74.0000
STACK TEHP 5+ 3438
DELTR P ? 75,0000
STACK TEHP 5+ 3600
DELTR P 2 75. 0000
STACK TEMP_? 5+ 3990
DELTA P 2 75. @068
STACK TEHP - 4208
DELTA P ? 73. 0060
STACK TEMP_? - 4990
DELTR P ? 75. 0600
STACK TEHP ,- 608
DELTR P ? 75. 6000
STACK TEHP 3. 1000
DELTA P 2 75,9000
1500

STACK TEHP -
76.0000

RUN
RUN
RUN
RUN

ON
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
e
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
20N

DELTA P 2
STACK TEHP7é:::gg
DELTA P ?
STACK TENP 9'7356
DELTA P ? 74. 0000

.+ 3400
STACK TEHP
73.06000

RVE STK Tene < 33.6042

RUN
RUN
RUN
RUN
RUN
RUN

XROM “METH 5"

I

METER BOX Y?.9963
DELTA H? 3 1300
BAR PRESS ?
METER VOL 39 3060
MTR TEWP }33 7070
STATIC HO& i 2609
STACK TEMP
HL.CHHTER §3.00e0
28 1064

SAT % = 3.0

. 7000
1.0000
0.0000

ﬁﬂdué?gég?sz

SQRT PSTS °
17,
TIME MIN ? 3398

2g . 0088
N
0Z2LE DIA .g568

STK DIR IN?; 250

il

000000®=

Fo

D<CECH O
FTOMCA0)
—~{NXDN—-CZINT
l

u -h!-' III\M i-‘ ll

-
O nuwnia ll

END OF FIELD DATA
B-14
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w S v 80 e

O

3586

OO e
e
o=
—

RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN

RUN
RUN
RUN

RUN
RUN
RUN
RUN

8

FS
ﬂ

ggg NUMBER

VoL MWTR STD 2

STACK oségs 28222
FRONT 1/§ §t gsoe
BACK 1r2 ¥ ;

~~t=t-+) OO T

YRR

i
GR/DSCF = 0.
2R

RUN
RUN

RUN
RUN
RUN
RUN

RiIN
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g SN ANALYTICAL DATA
l PLANTMMM%@_' COMMENTS:
.. DATE_A|2)pp ,
l- " SAMPLING LOCATION _inle} ,'
 SAMPLE TYPE _ MHIRG .
' RUN uuum-:n_&. -y
SAMPLE BOX NUMBER i nlet
l c:.sm.up m.ﬂahduc,.umam&nm
' FRONT HALF - L o LABORATORY RESULTS
| . ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER ____ ___ g
' FLASK, FRONT HALF OF FILTER HOLDER _
FILTER NUMBER - CONTAINER mg
: 'FRONT HALF SUBTOTAL _____~ me
' BACK HALF o ‘
' mpmeea CONTENTS AND WATER WASH OF CONTANER______ . ——mg
- IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
" HALF OF FILTER HOLDER EXTRACTION mg
' ACETONE WASH OF IMPINGERS, couuecro;zs. CONTAINER e mg
AND BACK HALF OF FILTER HOLDER .
i S BACK HALF SUBTOTAL ng
¢ T ‘
4 ‘TOTAL WEIGHT . me
! MOISTURE " o
| MPINGERS H#1 H #3
. FINAL VOLUME .sb_:f»_ 5’74-6 Ab2.s
~INITIAL von.umeJiH.B_ﬁ_ “Ao.S
. NETVOLUME _L1.4 g RO
SILICA GEL .
' FINAL WEIGHT ;22053. £ ¢ L ‘ .
_ INITIAL WEIGHT . ¢
© NET WEIGHT / : : & TOTAL MOISTURE M,? ¢
l EPA (Du) 231 B-16

[ Rl




4
NO. OF F’OIN’I’S‘Rg

@699

246220
DELTA P 2 5886
STACK TEMP 2°

7.06
DELTA @ 2 67. @60

STACK TEMP 9'5656
Saee

bELTA P 2 O8-
STACK TENP 2" 900

DELTA P ? 68.0000

STACK TEnp 270298

¢3:8888

2
DELTA P 5380

STACK TEMP 2

69.0000
AP 2
DELTA P 5780

STARCK TEHP
63. 0000
DELTA P 2
ELTA .5808

STACK TEMP 2
DELTA P 2 69.0000
.5400

STACK TEMP_?
¢ 6800

DELTA P 2 7e.

STACK TEMP ,.ssae

8.
DELTA P 2
5+980
STACK TENP_?2 3 9

DELTA P 2 76.00
.4100

STACK TEHPsg 0080

DELTR P 2 "
.4590

STACK TEMP 2
DELTA P 2 68'3222
STACK Tenp?o‘aeee
DELTA P 2 "°°

STACK TEMP o+ 3358

73.0000
DELTA P 2
L .3700

STACK TEMP_2?

DELTR P 2 73. 8000

STACK TEMP ?'3869

DELTA P 2 74'3:::
STACK TEMP 2°

DELTR P 2 74.0000

STACK TENP 551350

DELTA P 2 74.0000

STACK TEMP ?'gzsg
DELTA P ? ' -

STACK TEMP
2.@698

DELTR p » *+0000
1600

STACK TENP 5'
=24, ne0a

"PRESS*"

CLXY
RUN

RUN
RUN
RUN
RUN
RUN
RUN
RUN
L
ON
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN

CLX
RUN

RUN
Rln

:5:;: :é:p 31568 RuN
DELTR b o 74-9980  RUN
L }-3068  RUN
STACK renp72 0068 RUN
, -
DELTA P 2 }-2500 RUN
STACK TE"P72 0006 RUN
A8 sTR Temp 8 }8°Ssaa
K
XROM. *METH 5°
ey
RUN
METER BOX Y? 9968 RUN
9 .,
D::Tgagss 3.4008  RUN
8 TER VL gs 2800  RUN
HE TENP F;? 1850  RUN
NTR TEM a4, agae RUN
STATIC HOH én RUN
STACK TENP, eaee RUN
?
ML. WATER i0.208  RuN
SAT % = 2.6
IMP. % HOH = 1.7
% HOH=1.7
SO s
: c: L 21.0088  RUN
Rl 9.6000  RUN
AH9.E78283,7
:QRT :f:s 18.180@  RUN
IHE Azg .0000  RUN
NOZzLE D1 2566  RUN
STEOTA INGY 2o run
i B
yoho vu& 1,8 2
g hI 3 E < g . g
P§ £%34 0,
E E R
* 21 5K? EFIC ’33.92

END OF FIELD DATR
B~-17

?UN NUMBER

KROM "MASSFLOY

RUN
T‘D ]
VQLC:TEéggﬁag1naa RUN
STHNT4i§§3ﬁEagaa@ RUM
FRO 4ﬁ§3§5@99 RUN
BACK 1.2 ) SUN
GR/DSCF = @.806029
G URER
F KG/HR = b.192819
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ANALYTI'CAL DATA

pLAmimA:;-n M o hrins !"1.
oatE_A- 2= NN
SAMPLING LOCATION _ SR
sauptETYPE M 1D W
RUN NUMBER ol = S _

SAMPLE BOX NUMBER
CLEAN-UP MAN

FRONT HALF -

. ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER

BACK HALF ' g

IMPINGER CONTENTS AND WATER WASH OF
_ IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER
]
ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

L

MOISTURE .

+* 2

IMPINGERS  =tote.Rk |
FINAL VOLUME SZH-L ol

[La--_Q».«-&'«ocommms:

LABORATORY RESULTS

CONTAINER g
CONTAINER _______ mg
FRONT HALF SUBTOTAL _ ne
CONTAINER og
ETHER-CHLOROFORM
EXTRACTION me
CONTAINER: me
BACK HALF SUBTOTAL mg
TOTAL WEIGHT "

e a-.

Shdnesny fadae 100

. TOTAL MOISTURE 9 % 5— t

INITIAL VOLUME _SSe.d_ gty Seed . 4180

NET VOLUME Py S5 N A
SILICA GEL 1.1 '

FINAL WEIGHT : ] ¢ g

INITIAL WEIGHT g g

NET WEIGHT El_g:‘?- O ¢ ¢ &
EPA (Dur) 231 B-19

i




M EE e BE SR B o8

.0 ae_ X
NO. OF POINTéRs PREE%
DELTA P 2 24,0000  RUN
STACK TEMp_o° o658  RUN
DELTA P 2 78.0008  RUN
STACK TENP 3'5699 RUN
DELTR p 2 75-9600  RUN
STACK TEwp_»°>500  RUN
DELTA P 2 78.0000  RUN
STACK TEMP 9‘5299 RUN
DELTA P 2 78.0 RUN

.szaa RUN
STACK TENP 2
DELTA P 2 78.9990 RUN
s T S
OELTA P 2 °7*
STk Tene o on
DELTA P 7
STRCK TEMP 9.?209 RUN
DELTA P 7 79.0008  RUN
STACK Tewp o' 1@ RUN
DELTA P 2 79.0000  RUN
STACK TEMP 9.53ae RUN
oarn e
STACK TEMP_2'
DELTA P 2 79,0000  RUN
STACK TEMp_»° 4100  RUN
ocirn 7 7000
STACK TEMP 2"
DELTR P , 88.5088  RUN
STRCK TEHP 1'3399 RUN
DELTR p o S1-9008 RPN
STACK rrnn ?.3399 RUN
DELTR p » 5:-7008  RUN
STACK Temp o°%109  RUN
o o o ©1000
STRCK TE"Psf.eaae RUN
DELTA P 2
STACK TEmp o 4990 RUN
DELTA P o 81.6000  RUN
STACK TEMP ?.?550 RU:
DELTR P 2 sg.gggg EE:
STACK TEmP 2°
DELTA P 2 82.8000  RUN
STACK TEMP 5'9599 RUN

g8i.e088  RUN

o e 1000
DELTA P 82.0000 RUN
STACK TEMP % 3-2300 RUN

81.0000 RUN
DELTA P 2 . 9750 RUN
STACK TEMP ?.a 208 RUN

RVE SR Tenp!S-8 8?3‘2EL;

%ROM “METH 5*

BER
St o
o
HET:: :gx Y'.9968 RUN
DEL 3.29%00 RUN
BAR PRESS ’9 2100 RUN
METER vOL g

7230 RUN
MTR TEMP & 6

TI HOH Hegee RUN
STATIC é RUN

:IHC:HI::Pge.eaea RUN
) " 44,5000 RUN
SAT % = 3.6
IMP. % HOH = 1.9
% HOH=1.9
% €022
.7080  RUN
¢ >
: ngfE"' 21.9008  RUN
: ’ 9.0008 - RUN
HHeE32285,4
9
SORT PSTS 7. o os  ruN
TINE MIN 2,0 osee RUN
NOZZLE DIA%Y

.;569 RUN
S$TK DIA INC; é2s9 UN

B i

]
n
A NN~ -
AN s oo
L]
o
.

END OF FIELD DATA
B-20

ggg NUMBER

YOL NTR STD 2

s golff B
FRONT 1/2 M 2400
BACK 1v2 nE

P

E
;

b =y
x€0)
n n

MANN

AT X
AN,
IO

~ iy
] II"‘l'I un
DD "
LIS
@'\K\P
Pt DTN

N0

A

RUN

RUN
RUN
RUN
RUN



2 I A WA A2 L 2
5 ¢ | T/716871TTS SX VLA %
8= v =77 ze7ia=s T~ [ 124> 7
=5 e e
: > TS
c7 L8 777

/
7 e
29 2“2 /AR %WNWWJ
m.w ‘mmm mn: ToT
a7

, —
™
A TR
>0 1T ¢ bl | S
QY " ’ ! TS ENF - ce k
&> 7 ho/ ST £ | 2T S C
2 T AN 1= %> $>¢i | W ' | L'25R o
, &6 o ez * | SRR s ] 7
e 4. D Peupl ey wntov| ozwisaa y
_ﬂzh G E:NU . &c do -
s ——=l== 3,7 ] ey [ 13um |T3w wu | oMwwn | ouwde MOOTIN gl | oy
WU | JWNIVEIIMIL | Juniviaena) WIVIAGL [ vl | gnova | wiasasasa ovaN R w0) WS wog
3ol 38044 uaL g ¥vis SIvorka | dwnd | 3unssasa 30umo | awoona foovy ¥3L30 5¥9{ImL %01 IV
T o shnwm lmlz_ma V1VG TW 0023y OV Ov3y
- TeLY = ﬁ« AnoAYT 10104 38u3AVL 40 91 1vIaHOS
Y| 89 39834343 . s 5) H3BWON 43114
~ONILLIS X09 ¥31V3IN 9 ‘3unssaus navis
ONILL3S ¥ILVIH 380ug . . # JUNSSINd I IN0uVE
¥OLIV4 D - JUNLVYIANGL INIIowY
TR W nm 3 H0LY¥3d0
”E YIGRNN X09 Y3138 'ﬂﬂﬂv&d’ﬂm U3swny Nny
Y29MIN %08 31dnvs SUT ™ 3441 314W¥S
TS ' 3unsion oawnssy , NOLLY0T WIS

’ ‘0t 220N
AL GNY HA9N3T 38044




— : . T W

: $E2 0} vg)
Y9v95 ' h! 35164 SANIM0
SR AR AR 1A A 1 ﬁ.??.i@mﬁ
1T
XYY 278
LG )b
. L5k
33 9F | ST #FC/ 157 | o355 (g5 BLEe I b] 4
3T /8 | r77 nﬂ.ﬂ.l&.Q BISIIS LS [ S ey [ —pal J7
B3 19 pr/liel 11 Pty M._W S’ &/ 71, 7L Q]
~S.S AT AR NS 37 ~ T37p . J 2 o
g5 AU IR BN e A I XS WW. gHbL ], O7j g 1y
gS ST T b EFURDE [Be 7 | LI8% | &3] Z
X3 mm il T 1777 A L 1QV8S .. P 71 .
7.5 /d 2/ 1807 VARAVARS uﬂ. (ITLS [, I%] B3
3 2] rieera. g L& m T T IRI5 . BgTT IS
e 54 VAR IR 2 A 84 T %S QF 1 T
75 5SS 1/ el [TC |8relgre e H\W‘Wm’h =%
—Sz T L8 | eI BT (o7 S0 Br S | pJi K
e de T P WNLIV} o3ms3n
D .
P Mt bt IR sty | AU ) W E [ hwum | duweien . q_zséuﬁ Gy
JuniveIaaL [ Juniveaan: | unavezdml | 3unavidanas | asniveaswss 'WnovA |  WWILNZUIIHI0 ovaH ) ) 1M04
- 430MIdml 38944 ¥aLNY nvis YL SYOAlO dnd | 38nssaud 301380 ALRGT3A 19NIOV3H ¥ILIN VO ML %307) I8HIAVEL
o SIAANIN ~"Z5AU3A3 V1YO TV 04OI3Y WY Qv3y
) 1004V 1M10d ISUIAVYL 40 IILYWIHIS
stquﬁ.uuwnw“ ..,__...“__..Nmu_h _"___uﬂ“
— >
sl TR
Yoo T " wuam % 401v4340
T B ="y U30R0N X00 ¥3L3N U3ewN NNy
T T u30MN N0 3dmvs . 3dAL 31amvs
"T " % “3UNLSION 03WNSSY ROILYIQ ININdWYS
Lﬂﬂﬂdl.q_ 312208 e

3dAL ONV HLONIN 38044




X .t »

. pLaT—Yreas,
- nATE_q.llo.].ﬂﬁ
L SAMPLING LocAnon_Qthi'
. SAMPLE TYPE _MMIZ0
i't;‘nuuuuunsn =t D-l -
:_'--ml.eaoxuunaen"

LI A )
-1

ANALYTICAL DATA

an

COMMENTS: ..
T e -"
* .l CEEO T o..:'
S
< ow e Te
; - 2.. 4 T,
n M . e
- . S
. A . ..-i..
RS >
' ',;' * "- '-:
e . l‘:
. T

" LABORATORY RESULTS

FRONT HALF - |
. ACETONE WASH OF uozzn.E. PROBE, CYCLONE (BYPASS),  CONTAINER \ “ne
FLASK, FRONT HALF OF FILTER HOLDER
' FILTER NUMBER CONTAINER __m
- FRONT HALF SUBTOTAL mg
BACK HALF ‘e )
 MPINGER CONTENTS AND WATER WASH OF CONTAINER — . me
- IPINGERS, CONNECTORS, AN BACK ETHER-CHLOROFORN
" HALF OF FILTER HOLOER EXTRACTION . _m
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER ng
AND BACK HALF OF FILTER HOLDER
: o BACK HALF SUBTOTAL mg
‘TOTAL WEIGHT o
MOISTURE. .
INPINGERS * *2 #3
FINAL VOLUME 3573-0 M 453-3
INITIAL VOLUME ﬁ Hya.
NET VOLUME Y7 _
SILICA GEL : _
FINAL NEIGHT  7°3:€ ¢ ¢ ¢ : o .
INITIAL WEIGHT _L1S.0 ¢ ¢ £
NETWEIGHT DG g ¢ p ToraL woisTuRe__S5_ 7. & ¢
. B-23 :
EPA (Du) 231 : | -




NORN

NO. OF POIngQgH 'PRE§3;
DELTR P 2 " 7"~
STACK Temp_° 599 RUN
DELTR P 25. 0000 RPN
STACK TEMP 71108 RUN
DELTA P 2 86.0000  RUN
STACK TEMP 2" 000 RUN

86.0000  RUN
DELTA P 2 .4180  RUN
STACK TEMP 2

87.0000 RUN
DELTR P 2 .3858  RUN
STACK TEMP 2

87.8080  RUN
DELTA P 2
STACK TEMP ;'3609 RUN
oam p o 00 1
STRCK TE"Ps;.eaee RUN
DELTR P 2
STACK TENp »°2°°°  RUM
DELTR p o 57-00€0  RUN
STACK TEMP 54830 RUN
DELTR P 87.0008  RUN
STACK TEMP ;'4336 RUN
DELTA p o 57-0008  RUN
STACK Tewp o° 4002 RUN
DELTA P 2 87.00080  RUN
STACK Temp o° 4499 RUN
DELTA P 2 87.0000  RUN
STACK TEMP ;.1zea RUN
DELTA P 7 ° 'fg:: 23:
STACK TE"psg.éeae RUN
DELTA P ? 5206 RUN
STACK TEMP 2°°
DELTR P 2 85.0000  RUN
STACK TEMP ?'3499 RUN
DELTR p » 549086  RUN
STACK TEMP ?'3689 RUN
DELTA P 2 84':222 :3:
STACK TEHP8§.9998 RUN
DELTR P 2 "
STACK TEmp o' 209 RUN
DELTR p o 530060 RUN
e e %
DELTA P 2 cag0 ﬁuﬁ
STACK TEMP 2°

£2.8060  RUN

DELTR P 2

STACK TEMP ?.5100 RUN

oarn e 2 S 1

STACK TEMP 2

DELTA P 2 81.0v000 RUN
.5800 RUN

STACK TEMP 2
€ 80.0000 RUN

AR <R Senp 12+ 8928 ¢,

XROM “METH S*

gu? NUMBER o

~ RUN
2

:§T$: :gx Y2 9932 RuN

LTR H? 3 4500  RUN
BAR PRESS 2

39.1398 RUN

NETER VOL&gs.esse RUN
MTR TEMP is. 0000 RUN
STATIC HOf ?ﬂagaa i
STACK TEWP, ° ‘

gs.eaee RUN

AL. WATER 59.8000 RUN
SAT % = 4.2
IMP. % HOH = 1.6
% HOH=1.6
% €027
. 7600 RUN
- !, .
: 2;Y5E"' 21.0008  RUN
' 78.36080 RUN
=28, 95
ﬂﬂdue?=23.?3
2
SORT PSTS 14,5026 RUN
TIME NIN 7, 2040 RUN
NOZZLE oxﬁ‘g'

.£929
A INCH ;
STK DI 19.4760 RUN

* 80 BIRSIR.=_128-387
i
Bl

i IE K?NEE¥;==a’é;?éG

END OF FIELD DRTA
B-24

RUN NUMBER .
gey Nune |

YOL MTR Tg 2
- 37

STACK F 33700
yadd

FRONT 172 M :

BACK 1/2 MG %

Pl .y ] o
0D
NANNS

TR0 I
o0TNH 2
X0

NNNN

LT ACD

AN

X0
nn “'ﬂ Ha "'l‘l
oD i O
LI -] LI -]
O ® D
ORE DD
0000 EDOD
e SR I

«w

fus

RUN
RUN
RUN
RUN
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S TN B aE A A W

G O S B AR EE R e

ANALYTICAL DATA

PLANT 'Prtcl'.s.fm\ Maon+ uﬂld

DATE _ An|ee

| SAMPLING LOCATION _Outiat
" SAMPLE TYPE| -Ht:uzsz
RUN NUMBER __O-2,
SAMPLE BOX NUNBER QUTLET

CLEAN-UP mh.ﬂnms,m.ﬁm.m

F RONT HALF

. ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER -

BACK HALF "

IMPINGER CONTENTS AND WATER WASH OF
- IMPINGERS, CONNECTORS, AND BACK
- HALF OF FILTER HOLDER
' ¢
ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE .

IMPINGERS * *2
IN

FINAL VOLUME _S519.2 wigr Sdua.
INITIAL VOLUME _S©8.2._ g gr _5_9_8.1_4
NET VOLUME _ /L0 3

SILICA GEL '
FINAL WEIGHT 185.5_ g

COMMENTS:

CONTAINER _____.

CONTAINER

FRONT HALF SUBTOTAL _

CONTAINER
ETHER-CHLOROFORM
EXTRACTION

~ CONTAINER

BACK HALF SUBTOTAL

LABORATORY RESULT:

[ Ny

mg

mg

'TOTAL WEIGHT

INITIAL WEIGHT Tel.9 _ ¢ ¢

NET WEIGHT _2%&6 ¢ —

EPA (Dur) 231
12

.

: .
¢ TOTAL MOISTURE
6




il G B S O B = O am e

R T R EE

- STACK TEMP_?2

8

O-227M-4-3
NO. OF POINTS 2

DELTA p 2 2

STACK TEMP ?‘1899

DELTR p o 71-0068
.2750

STACK Tsnp?g 0096
DELTA # 2 °™°
.3050

DELTA p 7 (-9@

STACK TENe 5* 3490

DELTA P 2 72.0600
.3700

STACK TEMP 2
DELTA P 2

STACK TENP 9'3899
DELTA P 2
STACK TENP 9'3159

DELTA P ?

STACK TEMP 9'3399

DELTA p 2 74.0000

STACK TEHP75';;::
DELTR P 2

. .s100
STACK Tcnp?g 2000
CELTR P 2

STACK TEMP 2 o+ 9500

DELTA p o >-0008

STRCK TEMP 2°°¢ 0@

DELTR p » 75-0000

STACK TEHP75';:::
DELTA P 2
ELTR .4499

STACK TEMP_2
DELTA P 2 76.0000

.4
STACK TEmP_2 300

76.0000
DELTA P 2
. 4458

STACK TEMP 2
76. 000
DELTR p o 'O-0000
.4300

STACK TEMP 2

DELTR p o <O-0000
.4100

STACK TEMP_»~

DELTA P 2 76,0000
.3868

STRCK TEMP_2

DELTR p o 76-0000
.3550

STACK TEMP 2

DELTR p o 760000
.3960

STRACK TEMP_ 7
76.0000

RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN

RUN

RUN
RUN

RUN

RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN

 DELTA P 2

STACK Tenp o 4108

DELTA p o °-000@
. 4668

STACK TEMP_2?

? -
DELTR p 7 °-0000
] . 4900

STACK TEMP_2?
76.6000

RUN
RUN
RUN
RUN

RUN

ROBT PR e 4 3253505

END OF FIELD DATA
B-27

"METH 5

Ruy Numeer ~°"
' RUN
METER BOX Y2 0932 su
9' b
gE;Tgngss $.5400  RUN
METER VoL ;9 2708 RUN
153.1230  RuN
HTR TEWP 08,6098  RUN
staTIc Hoh®Sk gﬁa o
STACK . -, ' - :
75.0000  RUN
ML. WATER ge.saaa RUN
SAT % = 2.0
IMP. % HOH =
% HOH=1.7
% C02? -
7088 RUN
% ORYGEN? 21,0000  RUN
% €0 2 o
MHOuEFe58777
SQRT PSTS 94 2269 su
TINE WIN ? log.o0e0  eun
NOZZLE D1 320 un
STK DIA INGY'Z = o,
1
* g?k pEEssﬁBs = 23 133
4 0 7 3 "1 é?
Job By < 2"50s
ol SEY < g :
g EC TEE PS § g .44
-* 4'@ Exggﬁ Yo==*r 4478,

RUN -

[ A

gUg NUMBER

YOL MTR ;Ig 99399

STACK DS y 99088
FRONT 1/2 MG

9 9
BACK 1,2 wg" 3918

P
E 52/25CF =
]

i o

" e
w
MNUOD
A

[
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~ PLANT QMM..‘D\Ws \}\A.\c..;\«...
L DATEL_ D N-8E -
" saMPLING LOcATION O Sl 6
CosawPLETYPE__M \D ©
x _nuuumsn : "0"3 :
SAMPLE BOX NUMBER

CLEAN-UP mm._m_&nm____

F RONT HALF

. ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER

BACK HALF

IMPINGER CDNTENTS AND WATER WASH OF
; IMPINGERS, CONNECTORS, AND BACK

" HALF OF FILTER HOLDER
¢

. ACETONE WASH OF IMPINGERS, CONNECTORS,
_ AND BACK HALF OF FILTER HOLDER

1 ' MOISTURE .

IMPINGERS + | z #3
FINAL VOLUME .ﬁaL i&L gsa.t
INITIAL VOLUME _S/T1. - _ S84y -
—LLle—plr !

L-_

CONTAINER

ANALYTI'CAL DATA

COMMENTS:

LABORATORY RESULTS

CONTAINER

FRONT HALF SUBTOTAL _

mg

CONTAINER
ETHER-CHLOROFORM

EXTRACTION

CONTAINER

BACK HALF SUBTOTAL

'TOTAL WEIGHT

NET VOLUME

SILICA GEL
FINAL WEIGHT '782 2- ¢

INITIAL WEIGHT [

NET WEIGHT s L

. .

EPA (Dun) 231
12

B-29

TOTAL MOISTURE 4/- 0 ]




NO. OF DOIfT?aaee
DELTA P 2
smme%3;$
DELTA P 2

STACK TEMP 2° 398
DELTA P 2 ?8:3:22
STACK TEMP ?g 3000
DELTA P 2 4108
STACK TEnp7e 0980
DELTA P 2 3858
STACK TEMP_?

DELTA P 2 76. 6660
STACK TEHP?s 3::3
DELTA P 2

STACK TEHP?S'izgg
DELTA P 2

STACK TENP o+ 3800
DELTA P 2 78. 0000
STACK TENP7Q'Z;::
DELTA P 2

STACK TEMP ?‘4903
DELTA P 2 78.0000

STACK T Enpre'gzgg
DELTA P 2

.4
STACK 0

TENP_?°
DELTA P 2

78.0000
STACK TEMP 51908

DELTA P 2 78.06800
. 2600

STACK TEMP_?

DELTR p 7 < 0-9988

STACK Tenp?g';:::
DELTA P 2

STACK TEMP 5 3300

DELTR P 2 76,0008
.3450

STACK TEMP 2
DELTA P 7 78.0060
STACK T EHP 5+ 3608
DELTR P ?9 0006

STACK TEHP 5+ 3200

DELTA P 2 78.0000
. 3400

STACK TEMP_?

DELTA P 2 78.0000
. 3800

STRCK TEWP_2
78,0000

égn *PRESS®

RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUM
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN

DELTA P ?

STACK TEHP 9'4756 RUN
DELTA P 2 78.0080 . RUN
STACK TEMP 9’5460 RUN
DELTA P 2 78.0000 RUN
STACK TEMP 53650 RUN
78.0000 RUN
RT PST 61
ROE sTR Temp 2 34845gs
/ROM “METH 5°
L
NETER BOX Y2 RUN
.9932 RUN
DELTA H? .
3.5000 RUN
BAR PRESS ?
39.3000 RUN
METER YOL 3. 2508 RUN
MTR TEMP #f " 2008 2UN
STATIC Hoﬁ }"zgaa <UN
STACK TEmMP, "=~ '
ML. WATER gs.eeae RUN
- 41,0000 RUN
SAT % = 3.3
IMP. % HOH = 1.7
% HOH=1.7?
% C02?
. 7000 RUN
% N?
OXYGEN 21,6808 . RUN
% co ?
78.3000 RUN
w}_’d”cgaégqﬂ"‘
CGERT PR .
b?:e H;:S i4.3161  RUN
;O%ZLE orAzg - 6000 RUN
STK DIA INCH §o20 RUN
?9 4700 RUN
MTR STD = 111.
¥ g k P Es §S_= X 3351
;‘:Ohtlé U&E;_l.?
2 I Egg fhgg: g -4
vl
AL g&?ggg?c ’35?94

END OF FIELD DATA
B-30

-Sgg NUNBER

YOL MTR STD 2

ACK DS éﬁ yeloe
ST i 209006
FRONT 17

"G 10770
BACK 172 FG 7
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. SAMPLING LOCATION_D_LiL‘}'
' SAMPLETYPE_M \‘LQ '
" RUN NUMBER

ANALYTICAL DATA

PLANT fMW\aJlu “ ))«M—-a COMMENTS:

oATE__N\ -2 T

O~ 4
SAMPLE BOX NUMBER ____
CLEAN-UP MAN

FRONT HALF -

- ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER -

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
. IMPINGERS, CONNECTORS, AND BACK

- HALF OF FILTER HOLDER
¢

- ACETONE WASH OF IMPINGERS, CONNECTORS,

AND BACK HALF OF FILTER HOLDER

MOISTURE .

IMPINGERS #*
FINAL VOLUME m_m Sa1q
INITIAL VOLUME _5 &6.9 Ay 53241

CONTAINER

CONTAINER

FRONT HALF SUBTOTAL _

LABORATORY RESULTS

g

CONTAINER
ETHER-CHLOROFORN
EXTRACTION

CONTAINER
BACK HALF SUBTOTAL

ﬂlﬂ_

mg

‘TOTAL WEIGHT

A-F'"S :
Joa o~

NET vOoLUME _J3.3 L _'LLL 1,7

SILICA GEL

FINAL WEIGHT 176l ¢

iNITIAL WEIGHT Z72.2:0 ¢

NET WEIGHT _ZY:& ¢ ¢

EPA (Dur) 231
12

B3z

[ TOTAL MOISTURE

432




- O = . S Eg B == 9 ‘

duUTLET Ruyn
TA-4-3
- OF POINTS °

4.
DELTR p o °%-0000

STACK TENp o° 700

76.00
DELTR P 2 8. 0006

.2750
STACK TEMP_2

1. 6808
DELTA p 2 ‘

.3100
STACK TEMP_? 316

! 600
DELTA p 2 71.6a00

- a
STACK TeEmp 2 333

DELTA P 2 72. 6000

STACK TEMP 53560

DELTA P 2 ?2‘::::
STRCK TEMP 2°

71.0000
DELTA P 2
.3100

STRCK TEMP_2
DELTA P 2 7¢. 6600

- e
STACK TEHP?3 2::9
DELTA P

STACK TEMP 9'4399

DELTR p 7 72. 0000
.J108

STACK TEMP_2
73.0000

DELTA P 2
. 3600

STACK TEMP 2
DéLTR b o 73.0000
" 5550

STACK TEMP_2
DELTA P 2 74,0000

STACK TEMp o° 3790

DELTA P 2 74.0000

STACK TENp o° 4999

75.00
DELTAR P 2 5. 6000
4400

STACK TEMP 2"
DELTA p , 76.8600

.418
STACK TEHP ? 196

DELTA P 2 76.0800
. 3800

STACK TEMP_2

DELTR P 7 ??'gggs
STACK TENp 27

DELTA P 2 77.6000
3750

STACK TEMP 2°

7.
DELTA P 7 @860
- 3760
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STACK TEMP 9"
77.9000

RUN
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RUN
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RUN
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AN
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AR
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Y 2
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% MOISTURE = 1°%
N S =_§.9a2
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|
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A_NALYTI'CAL DATA

Luwﬁ COMMENTS:

DATE. A -1 -K§¥

SAMPLING LOCATION M

SAMPLETYPE_WNV\ __ \>» §

RUN NUMBER ___ O ~ &

EPA (Dur) 231
/12

B-35

SAMPLE 80X NUMBER
CLEAN-UP MAN
FRONT HALF - LABORATORY RESULTS
- ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER ____ ing
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER - CONTAINER mg
FRONT HALF SUBTOTAL " e
BACK HALF !
IMPINGER CONTENTS AND WATER WASH OF CONTAINER — . me
- IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
- HALF OF FILTER HOLDER _ EXTRACTION _ mg
. ¢ .
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER ———— mg
AND BACK HALF OF FILTER HOLDER |
: BACK HALF SUBTOTAL mg
TOTAL WEIGHT me
MOISTURE .
MPINGERS Al #r # 3
FINAL VOLUME picy _5;'1&,0‘3_ ~440.3
INITIAL VOLUME SSBK_ -.5._51_ 4282
NETVOLUME _17:Q 7‘ ¢ N
SILICA GEL
FINAL WEIGHT _B03.% ¢ g t , ] :
INITIAL WEIG ¢
NETEGHT %5'3_— " ¢ p ToTAL HOISTURE__ 45 0 2% ¢
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No. oF poryfe’s 3
DELTA p , 2%-0008
STACK. TEpp o+3950 RUN
DELTA p » 77-9068  RU
STACK TENp o- 9400 RUN
DELTR p » 91.0008 Ry
STACK TEmp »°9400  RUN
DELTA p » 2-9000  RyN
STACK TENP ?‘4159 RUN
DELTR p 7 B1-0900  RuN
STACK TEMp 3'4°°° RUN
DELTA p o 52-0080 Ry
STACK Tewp o°3450  RUN
DELTA p » 52-9000 Ry
STACK Temp °359¢  RuN
DELTH p o 62:9080 Ry
RUN

STACK TEHPeg'gssg RUN
DELTA P 2

STACK TEHP89':?:: RUN
DELTR p o 82-08 RUN

STACK TEMp 5* 008 RN
DELTR p o 83-9600  RuN
STACK TENp 5° %408 RUN
DELTR p » 93-0668  RuN
STACK TEWp ° 4700 RUN
DELTA p - 83.0000 RUN
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STACK Tenpsg':::: RUN
DELTA p o ©¢- v

STACK TEwp »°2999  RUN
DELTA p » 53-0800  RuN
STACK TEMp 53268 RN
DELTR p » 54.6600 Ry
STACK TEMp ?'3499 RUN
DELTR p » 549008  RuN
STACK Tewp 3900 RUN
DELTR p o 846000 RUN
STACK TENp o 5990 RUN
DELTR p o 54-8090  Ruy
STACK TEMP 3'3299 RUN
DELTR p » 89-0060 RUN
STACK Tenpag‘g::: :3:
DELTA P 2

RUN

.4350
STACK Temp 2°
84. 0000 RUN

...

:::;: :E:P 5+ 4990
DELTR p o 59-00€0
STRCK TEEP ?'5499

85.0000
DELTA P 2

.5450
NP 2
STACK TEWP 2 6095

RUN
RUN
RUN
RUN
RUN
RUN

= 14,5419
2 ETSTgT§EHP = 82.9167

XROM "METH S*
RUN NUMBER 0

0-5
,
o
BAR PRESS - 6008
9.2100
METER voL
&35.9449
TR TEMP F 8000
STATIC Hoﬁ‘?ﬁ 2
STACK TeEMP, °

3. 0000
ML. WATER §

45.2000

" 21.9000

HH€E38525 s

p ?
SQRT PSTS .4 S419
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II UL F ] ll
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STK D1A INCH'g
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180K NET?C =
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APPENDIX D

Draft Method - Determination of Hexavalent Chromium
in Dry Particulate Emissions from Stationary Sources
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DRAFT METHOD - DETERMINATION OF HEXAVALENT CHROMIUM
IN DRY PARTICULATE EMISSIONS FROM STATIONARY SOURCES

1.0 APPLICABILITY AND PRINCIPLE

1.1 Applicability

This method applies to the determination of hexavalent chromium
(Cr*®) in dry particulate emissions only from specified stationary
sources whose emissions do not contain acids or organics.

1.2 Principle

Particulate emissions are collected from the source by use of
Method 5. (Appendix A, 40 CFR Part 60). The collected samples are digested
in an alkaline solution and analyzed for Cr*® by the diphenylcarbazide
colorimetric method.

2.0 RANGE, SENSITIVITY, PRECISION, AND INTERFERENCES

2.1 Range

A straight-line response curve can be obtained in the range 5 ug
Cr¥®/100 me to 100 pg Cr*®/100 me. For a minimum analytical
accuracy of +10 percent, the lower limit of the range is 10 ug/100 mQ.
The upper 1imit can be extended by appropriate dilution.

2.2 Sensifivity
A minimum detection 1imit of 1 ug Cr*®/100 me has been
observed.

2.3 Precision

The overall precision for sample collection and analysis for cre
in dry particulate emissions was determined at a ferrochrome smelter, a
chemical plant, and a refractory brick plant. Replicate Method 5 filters
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with both high and low particulate loadings were analyzed. The relative
standard deviations were less than 10 percent in all cases.

2.4 Interference

Molybdenum, mercury and vanadium react with diphenylcarbazide to form
a color; however, approximately 20 mg of these elements can be present in a
sample without creating a problem. Iron produces a yellow color, but this
effect is not measured photometrically at 540 nm. No interference was
observed at the sources listed in Section 2.3.

3.0 APPARATUS

3.1 Sampling Train
Same as Method 5, Section 2.1.

3.2 Sample Recovery
Same as Method 5, Section 2.2.

3.3 Analysis
The following equipment is needed.

3.3.1 Beakers--

Borosilicate, 250-m&, with watchglass covers.
3.3.2 Filtration Apparatus--

Vacuum unit constructed of plastic or glass, to accommodate 47-mm
diameter, 3.0-pg size Teflon filters (NOTE: Mention of trade names or
specific products does not constitute endorsement by the Environmental
Protection Agency).

3.3.3 Volumetric Flasks--
100-m® and other appropriate volumes.

3.3.4 Hot Plate



3.3.5 Pipettes--
Assorted sizes, as needed.

3.3.6 Spectrophotometer-~
To measure absorbance at 540 nm.

4.0 REAGENTS

Unless otherwise indicated, all reagents shall conform to the
specifications established by the Committee on Analytical Reagents of the
American Chemical Society. Where such specifications are not available, use
the best available grade.

4.1 Sampling
Same as Method 5, Section 3.1.

4,2 mple Recover
Same as Method 5, Section 3.2.

4.3 Analysis
The following reagents are required.

4.3.1 MWater—-

Deionized distilled, meeting American Society for Testing and
Materials (ASTM) specifications for type 2 reagent - ASTM Test Method D
1193-77 (incorporated by reference - see Section 61.18).

4.3.2 Digestion Solution--

Dissolve 20.0 g NaOH and 30.0 g anhydrous Nazco3 in water in a
1-liter volumetric flask, and dilute to the mark. Store the solution in a
tightly capped polyethylene bottle. Prepare fresh monthly.

4.3.3 Potassium Dichromate Stock Solution--

Dissolve 141.4 mg of analytical reagent grade K2Cr207 in
water, and dilute to 1 liter (1 mg = 50 ug Cr*®),
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4.3.4 Potassium Dichromate Standard Solution--
Dilute 10.00 mo K2Cr207 stock solution to 100 me
(1 me =5 pg Cr*®) with water..

4.3.5 Sulfuric Acid, 10 percent (v/v)--
Dilute 10 me HZSO4 to 100 m¢ in water.

4.3.6 Acetone--
Same as Method 5, Section 3.2.

4,3.7 Diphenylcarbazide Solution—-
Dissolve 250 mg of 1, 5-diphenylcarbazide in 50 m2 acetone. Store
in a brown bottle. Discard when the solution becomes discolored.

5.0 PROCEDURE

5.1 Sampling
Same as Method 5, Section 4.1,

5.2 Sample Recovery
Same as Method 5, Section 4.2.

5.3 Pr vation

Tests with dry particulate source samples from the sources described
in Section 2.3 demonstrated that the Cr*® content of the samples was
stable. Nevertheless, all samples should be protected from extreme heat,
kept dry and should be analyzed within 1 month of collection.

5.4 Sample Digestion and Preparation

Place the contents of Container Number 2 (the acetone probe rinse) in
a 250-mf beaker. Evaporate to dryness. Place the contents of Container
Number 1 in the same beaker (cut the filter into small pieces). Add 40 me
of digestion solution (Section 4.3.2). Cover the beaker with the
watchglass, and heat to near boiling on a hot plate with constant stirring
for 30 minutes. Do not allow the solution to evaporate to dryness.
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Cool the solution, and transfer it quantitatively to the filtration
apparatus with water. Filter the solution through the 47-mm Teflon filter.
Transfer the filtrate from the filter flask quantitatively to a 100 me
volumetric flask. Fill to the mark with water.

5.5 Reagent Blank Preparation
Take a representative amount of acetone and a blank Method 5 filter

and proceed as in Section 5.4.

5.6 Silica Gel Weighing

Weigh the spent silica gel (Container Number 3) or silica gel plum
impinger to the nearest 0.5 g using a balance. This step may be conducted
in the field.

5.7 Analysis

5.7.1 Color Development and Measurement--

Transfer a 50-m2 or smaller aliquot of the prepared sample to a
100 m2 volumetric flask and add sufficient water to bring the volume to
approximately 80 me. Adjust the pH to 2 + 0.5 with 10 percent
H2504. add 2.0 m2 of diphenylcarbazide solution, and dilute to
volume with water. Allow the solution to stand about 10 minutes for color
development. For each set of samples analyzed, treat an identical aliquot
of reagent blank solution in the same way. Transfer a portion of the sample
to a 1-cm absorption cell and measure the absorbance a the optimum
wavelength (Section 6.2.1). Measure and subtract the reagent blank
absorbance reading, if any, to obtain a net reading. If the absorbance of
the sample exceeds the absorbance of the 100 pg Cr*® standard as
determined in Section 6.2.2, dilute the sample and the reagent blank with
equal volumes of water.

5.7.2 Check for Matrix Effects on the Cr*® Results—-

Since the analysis for crt by colorimetry is sensitive to the
chemical composition of the sample (matrix effects), the analyst shall check
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at least one sample from each source using the method of additions as
follows:

Obtain two equal volume aliquots of the same sample solution. The
aliquots should contain between 30 and 50 pg of Cr*® (less is
acceptable if not possible). Spike one of the aliquots w1th an aliquot of
standard solution that contains between 30 and 50 ug of cr*®. Now
treat both the spiked and unspiked sample aliquots as descr1bed in
Section 5.7.1.

Next, calculate the Cr' " mass (Cs). in ug in the aliquot of
the unspiked sample solution by using the following equation.

+6

Ag

Cs = Ca Eq. 1-1

At-As
Where:

c, = Cr*® in the standard solution, ug.
As = Absorbance of the unspiked sample solution.
At = Absorbance of the spiked sample solution.

Volume corrections will not be required since the solutions as analyzed have
been made to the same final volume. If the results of the method of
additions procedure used on the single source sample do not agree to within
10 percent of the value obtained by the routine spectrophotometric'analysis,
then reanalyze all sampies from the source using this method of additions
procedure.

6.0 CALIBRATION

6.1 Sampling Train
Perform all of the calibrations described in Method 5, Section 5.




6.2 Spectrophotometer Calibration

6.2.1 Optimum Wavelength Determination—-

Calibrate the wavelength scale of the spectrophotometer every
6 months. The calibration may be accomplished by using an energy source
with an intense line emission such as a mercury lamp, or by using a series
of glass filters spanning the measuring range of the spectrophotometer.
Calibration materials are available commercially and from the National
Bureau of Standards. Specific details on the use of such materials are
normally supplied by the vendor; general information about calibration
techniques can be obtained from general reference books on analytical
chemistry. The wavelength scale of the spectrophotometer shall read
correctly within 5 nm, at all calibration points; otherwise, repair and
recalibrate the spectrophotometer. Once the wavelength scale of the
spectrophotometer is in proper calibration, use 540 nm as the optimum
wavelength for the measurement of the absorbance of the standards and
samples.

Alternatively, a scanning procedure may be employed to determine the
proper measuring wavelength. If the instrument is a double-beam
spectrophotometer, scan the spectrum between 530 and 550 nm using the
50 pg Cr*® standard solution (Section 4.3.4) in the sample cell and a
blank solution in the reference cell. If a peak does not occur, the
spectrophotometer is malfunctioning. When a peak is obtained within the
530 to 550 nm range, record and use the wavelength at which this peak occurs
as the optimum wavelength for the measurement of absorbance of both the
standards and the samples. For a single-beam spectrophotometer, follow the
scanning procedure described above, except scan the blank and standard
solutions separately. For this instrument, the optimum wavelength is the
wavelength at which the maximum difference in absorbance between the
standard and the blank occurs.

6.2.2 Spectrophotometer Calibration--

Alternative calibration procedures are allowed provided acceptable
accuracy and precision can be demonstrated. Add 0.0 mg, 1 m2, 2 me,
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5me, 10 mg, 15 m, and 20 m2 of the working standard solution

(1 m = 5 ug Cr*®) to a series of seven 100-ml volumetric flasks.

Dilute each to mark with water. Analyze these calibration standards as in
Section 5.7.1. This calibration procedure must be repeated on each day that
samples are analyzed. Calculate the spectrophotometer calibration factor

Kc as follows:

A; + 2A, + 5A; + 10A, + 15Ag + 20A,
Ke = 5

2 2 2 2 2 2
AL + Ay + Ay + Ay + Ag + Ag

where:

Calibration factor.

Absorbance of the 5 pg Cr*®/100 me standard.
Absorbance of the 10 ug Cr*®/100 me standard.
Absorbance of the 25 pg Cr*®/100 me standard.
Absorbance of the 50 pg Cr*®/100 me standard.
Absorbance of the 75 ug Cr*®/100 me standard.
Absorbance of the 100 ug Cr*®/100 me standard.

> > > > > P A
n

6.2.2.1 rophotometer Calibration 1i ntrol--Multiply the
absorbance value obtained for each standard by the Kc factor (least
squares slope) to determine the distance each calibration point lies from
the theoretical calibration 1ine. These calculated concentration values
shall not differ from the actual concentrations (i.e., 5, 10, 25, 50, 75,
and 100 ug crt®/100 2) by more than ___ percent (to be determined)

for five of the six standards.

7.0 EMISSION CALCULATIONS

Carry out the calculations, retaining at least one extra decimal
figure beyond that of the acquired data. Round off figures after final
calculations. '



7.1 Total Cr*® in Sample.
Calculate m, the total pg Cr*® in each sample, as follows:

100 K AF
M=

Va
Where:

100 = Volume in mf of total sample.

A = Absorbance of sample.

Dilution factor (required only if sample dilution was needed to
reduce the absorbance into the range of calibration).

Volume in m¢ of aliquot analyzed.

-
]

Ya

7.2 Aver Dr Meter Temperature and Aver rifi Pr re Dr
Same as Method 5, Section 6.2.

7.3 Dr Volume, Volume of Water Vapor. Moi r nten
Same as Method 5, Section 6.3, 6.4, and 6.5, respectively.

7.4 Cr*® Emission Concentration
Calculate Cg (g/dscm), the cr*® concentration in the stack gas,
dry basis, corrected to standard conditions, as follows:

-6
cg = 10 g/pg)(mlvm(std))

7.5 1Isokinetic Variation, Acceptable Results
Same as Method 5, Sections 6.11 and 6.12, respectively.
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APPENDIX E
CHAIN OF CUSTODY




SAMPLE CHAIN OF CUSTODY

Plant: o Maciae i 4 ( Test Number: %3
Date Sampled: afmlgg, Run Number: )
SAMPLE RECQOVERY
Container Code Description
HM2R- -2 2/« ?
-2 . s ‘ s

’ﬂahg-, Sl #[«s2 _ﬂ@%_wﬁm

Person Engaged in Samrle Recovery

Si gnature:_d__]

Location at wh Lx Recovery was Done: g( ;’

Date and Time of Recovery: E[ﬂ!ﬁ& %\Oovp

Sample(s) Recipient Upon Recovery if Not Recovery Person
Signature:

Title:

Date and Time of Receipt:

Sample Storage:

Laboratory Person Receiving Sample
Signatur IS

Title: nJ_zLLusﬂ' _)

( fgf .
R i t: ’ e
Date and Time*-}af eceip q,ll,z:@ (QCOBO

Sample Storage:

ANALYSIS

Date and Time
Container Code Method of Analysis of Analysis

Signature of Analyst
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SAMPLE CHAIN OF CUSTODY

Plant: . A0l (. Test Number:
Date Sampled: Qlopylea ) Run Number: |
SAMPLE RECOVERY

Container Code Description
Hli28 - 0-| : ¥12/¢ o X ;

" -y y . " "

Location at which Recovery was Done: _le

Date and Time of Recovery: qlz‘!% ilcz ¥JL(

Sample(s) Recipient Upon Recovery if Not Recovery Person
Signature:

Title:

Date and Time of Receipt:

Sample Storage:

Laboratory Person Receiving Sample
Signaturef TS

Title:

N

Date and Time of Receipt:

Sample Storage:

ANALYSIS
Date and Time
Container Code Method of Analysis of Analysis Signature of Analyst
O-f Lrte Slopleg, 4 30p D)
0 - “ " ' “




SAMPLE CHAIN OF CUSTODY

Run Number:

Plant:'/f‘éﬂ (LS (N HQC'!!!!S :J!ffdm”“‘. Test Number:
Date Sampled: ng;lgg _-34 +5

SAMPLE RECOVERY
Container Code Description

HMRB- 0-3.1-3 WWUMA
o_u; -y ] °? be “ !

OSE5 _ - . . .

Person Engaged in Sample Recovery
Signature: 5

Title: ([l

Location at wgg;h Recovery was Done:_l]ﬁAQF

! N
Date and Time of Recovery: 22/t ~jf- ]
Sample(s) Recipient Upon Recovery 1f Not Recovery Person
Signature:

Title:

Date and Time of Receipt:

Sample Storage:

Laboratory Person Receiving Sample
Signature:( L pe s

Title: L

Date and Time~of Receipt: Q/j_’z/ﬁ ”%75({1) _;gg)fp

Sample Storage:

ANALYSIS
Date and Time
Container Code Method of Analysis of Analysis Signature of Analyst
I-3,0-3 (i Gz2fpp 100 o
-4 D-y (e Vr2lss 4w lﬂb
-3 C¢-5 (e Vorlis - .0 [ﬂ(’)




APPENDIX F

Equipment Calibration Data
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APPENDIX G

Project Participants and Activity Log.
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PROJECT PARTICIPANTS

Name Title Responsibility
Frank Clay U.S. EPA Task Manager Observed test activity and
: Computer Center Coordinator on-site data reduction and
Test Observationist calculations, and assisted
in MM13B sampling
John Brown U.S. EPA, Technician Sample recovery

Helen Owens

Robin Barker

Dan Bivens
Lori Lay

Condance Sorrell

PEER Consultants, P.C.
Contractor Task Mar.

MRI
NSPS Contractor

U.S. EPA, Technician
U.S. EPA, Technician
U.S. EPA, Technician

On-site analysis, report
preparation

Monitored process operation

Conducted MM13B
Conducted MM13B
Conducted MM13B




9/19
9/20

9/21

9/22

9/23

ACTIVITY LOG

Test crew travels to site

Site set-up, conduct 1 MM13B test,
Screening Methods and analysis

Conduct 2 MM13B tests, 2 screening methods
and analyses

Conduct 2 MM13B tests, 2 screening methods
and analyses

Complete analysis, dismantle site and travel






