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TABLE 3-%. SUMMARY OF Cr+¢ REMOVAL EFFICIENCIES

Run No. - C_t'*‘,ﬂni_.s._&ii.gm_&itr;..Lb_mL T Ramayal LT i
1-1 0.0454

0-1 0.000569 98.7%
1-2 0.0498

0-2 0.000485 _ 99.0%
1-3 0.0642

0-3 0.000697 98.9%
1-4 0.0146

0-4 0.000438 97.0%
1-5 0.0090

0-5 0.000389 95.7%
polypropylene Ball Efficiency” 74.9%

(Average 1-! V§. 1-4 and I-2 vs. 1-5)

Mist Eliminator Efficiency 98.9%
(Runs 1-3)

Mis+ Etimin ar crficiency With Polypropylene Balls 96.4%
On Tark Su® ace (Runs 4-5)

7=Tre efficiency of the palypropylene balls was caicutated based on These

runs CeLAUSE wntical parts were peing plated and cperating conditions
were identica within each pair of tests.
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TABLE 3-5. SUMMARY OF Cr+¢ REMOVAL EFFICIENCIES

- fun o Cr+e_Emissiop Rate 1b/hr —C77¢ Removal Erficiency
1-1 : 0.0454
0-1 0.000569 98.7%
1-2 000498
0-2 0.000485 99.0%
| 1-3 0.0642
0-3 0.000697 98.9%
- I-4 0.0146
0-4 0.000438 97.0%
- 1-5 0.0090
0-5 0.000389 95.7%
- Polypropylene Ball Efficiency” ' 78.9%
(Average I-1 vs. I-4 and I-2 vs. 1-5) _ '
Mist Eliminator Efficiency 98.9%
- (Runs 1-3)
Mist Eliminator Efficiency With Polypropylene Balls 96.4%

- On Tank Surface (Runs 4-5)

T The efficiency of the polypropylene bails was calculated based on these
' runs because identical parts were being plated and operating conditions
were identical within each pair of tests.
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SECTION 1.0
INTRODUCTION

During the week of January 30, 1989, an emission measurement program
was conducted at Hard Chrome Specialists, Inc. in York, Pennsylvania.
The purpose of this program was to collect data to determine the
efficiency of a mesh-pad mist eliminator, and also to determine the
effectiveness of polypropylene balls in controlling emissions from the
surface of the plating bath. The data gathered will be used as a second
data set to confirm the performance of an identical mesh-pad mist
eliminator which was found to have achieved 99.7% control of hexavalent
chromium ¢Cr*®) emissions.

The principal reason for selecting Hard Chrome Specialists, Inc. 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 emissions were measured at two locations along the
duct. These locations are identified in Figure 1-1 as: 1) inlet sample
site and 2) outlet sample site.

The emission samples were collected using a Modified Method 13B
(MM13B) sample train. This method will be discussed in Section 4.0.
The samples were analyzed for crt® concentration using the
diphenylcarbazide colorimetric method. This method will also be
discussed in Section 4.0.
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PEER Consultants, P.C., located in Dayton, Ohio was responsible for
developing the test protocol, conducting the field test, performing
on-site analysis of samples and the preparation of draft and final
reports. PEER was supported by its subcontractor, Pacific Environmental
Services, Inc. located in Cincinnati, Ohio. Midwest Research Institute,
located in Raleigh, North Carolina, was responsible for monitoring the
process operation, and EPA personnel conducted Screening Method testing
and monitored the implementation of the test protocol.




SECTION 2.0
PROCESS OPERATION

2.1 PROCESS DESCRIPTION

Hard Chrome Specialists, Inc., is a job shop that plates industrial
rolls, hydraulic components, dies, and molds. The hard chromium plating
line at this facility consists of an alkaline strip tank to clean the
parts prior to plating, two alkaline rinse tanks, an alkaline scrub tank,
and the hard chromium plating tank followed by a spray rinse tank and by
three countercurrent rinse tanks. A floor plan of the facility is
presented in Figure 2-1.

The hard chromium plating tank is 1.8 m (6.0 ft) long, 0.76 m
(2.5 ft) wide, and 4.3 m (14.0 ft) deep and holds approximately 5,720
liters (2) (1,510 gallons [gall) of plating solution. The plating tank
usually operates 8 hours per day, 5 days per week. Typical plating times
for each part range from 0.5 to 20 hours. For parts that require a
plating time in excess of 8 hours, the parts are plated over the course
of 2 days. The plating solution contains chromic acid in a concentration
of about 210 grams per liter (g/%) (28 ounces per gallon [oz/gall) of
water. Sulfuric acid is used as a catalyst at a bath concentration of
2.1 g/% (0.28 oz/gal). The temperature of the plating solution is
maintained between 54° and 60°C (130° and 140°F). The plating tank is
equipped with an air agitation system to maintain uniform bath
temperature and chromic acid concentration. The maximum current and
voltage of the rectifier is 8,000 amperes and 9 volts.

2.2 AIR POLLUTION CONTROL

The capture and control on the plating tank consist of a
single-sided lateral hood ducted to a mesh-pad mist eliminator.

4




s

-qnofey jueid *°oul ss9s}10103ds wNjwoay) pLeH *1-Z 94nbt 4

.801%.06%.0¢

.891%X.0EX.0C .80 X.00X%.0€
suel OuliBid 8jusl 89VUIH  yysy esUIY  ,BBIX.TIX.0C ejuEL esuld .B91X.8EX.0E
ainind 10} SUS mo|pielunod Avidg wue) Ouneld . sul|9NIY wyuul ding
" -_‘
W N a » v
v ¢
.891 X, 06X.08

1)

Jjonleeey qnIog

ejqe) DuINBIW

e6ui0lg 9IMIXII oBuiOIg 9IMIXLI sojaujwiig . 5.
1 [ L » eI 1B2jWweyd
E 3 ) . |91UOZHIOH :

L LI L

WoOoH LN3IWJIND3
ja|}110ed HOS
18111195y HOS JlIoA 6 x duy 000€

Mop 6 X dwy 0008

Jomoy Duj|e0D

eanpi0odeAal uol- 11}




Figure 2-2 presents a schematic of the capture and control system on the
hard chromium plating tank.

The mesh-pad mist eliminator was fabricated and installed in
November 1988 by ChromeTech, Inc., Bedford, Ohio. Figure 2-3 presents a
detailed schematic of the mesh-pad mist eliminator. The design airflow
rate of the ventilation system is 110 dry standard cubic meters per

_minute (m¥/min) (3,800 dry standard cubic feet per minute

[ft¥/minl. The mesh-pad mist eliminator unit has a pressure drop of

0.62 kilopsacal (kPa) (2.5 inches in water column [in. w.c.]) at a gas
velocity of 150 to 210 meters per minute (500 to 700 feet per minute).
The mist eliminator consists of two mesh pads spaced approximately

10 centimeters (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 is 3.2 to 3.8 cm (1.25
to 1.5 in.) thick. Each mesh pad consists of interlocked polypropylene
filaments. Each thread is 0.051 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.

Removal of chromic acid mist is accomplished by direct 1nterceptidn
of impaction of the chromic acid mist on the mesh pads. The collected
droplets then coalesce along the fibers and drain down the pads into the
drain pipe located at the bottom of the unit.

The mist eliminator unit is equipped with two spray nozzles to
clean the pads. One spray nozzle is located at the inlet of the unit
prior to the first mesh pad, and the other spray nozzle is located behind
the second mesh pad. The first nozzle sprays intothe first mesh pad in
the direction of the airflow, and the second nozzle sprays into the
second mesh pad countercurrent to the airflow. The first spray nozzle
uses rinse water from the first rinse tank following the plating tank,
and the second spray nozzle uses clean tap water. At the end of each
day, the ventilation system is shut off and the spray nozzles are
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activated for approximately 30 seconds to wash down the mesh pads.
Typically, 23 to 39 liters (6 to 10 gallons) of water are used each time
the pads are cleaned. The washdown is drained to the plating tank. 1In
addition, the unit is designed so that the mesh pads can be easily
removed and cleaned by immersion in the plating bath. The immersion
cleaning is performed once a month.

2.3 PROCESS CONDITIONS DURING TESTING

Five mass emission test runs were conducted at the inlet and outlet
of the mesh-pad mist eliminator. During this source test program, the
plating tank was operated with and without polypropylene balls covering
the surface of the plating solution. The first three test runs were
conducted on the system without any polypropylene balls on the plating
tank surface to determine the effectiveness of the mesh-pad mist
eliminator. The two subsequent test runs were conducted while
polypropylene balls covered the surface of the plating solution to
determine their effectiveness in controlling chromic acid mist at the
surface of the plating solution. During test runs No. 4 and 5,
polypropylene balls covered the entire surface of the plating solution.
The ball coverage was two to three layers thick in most places. Each
polypropylene ball was 3.8 cm (1.5 in.) in diameter. There was no
observed dispersion of polypropylene balls away from the cathode area
during plating due to the relatively thick coverage supplied by the
balls. In typical industrial applications, coverage is not usually as
complete as in the case tested.

Process parameters recorded during each test run were the operating
current, the operating voltage, and the plating solution temperature. In
addition, the pressure drop across the mesh-pad mist eliminator unit was
recorded. Process data sheets documenting the process and control device
parameters monitored during testing are presented in Appendix E. Data on
the average operating parameters recorded for each test run are presented
in Table 2-1. The plating tank was plating one or two hydraulic




TABLE 2-1. AVERAGE OPERATING PARAMETERS DURING EACH MASS
EMISSION TEST RUN

Temperature

Operating Operating of plating

current voltage, solution

Run No. amperes volts °C (°P)
1 3,000 4.6 54 (130)

2 3,000 4.7 ' 55 (131)

3 5,400 5.0 55 (131)

4 3,000 5.0 56 (132)

5 3,000 5.0 56 (132)

10




cylinders during each test run. A single, 18-cm (7 in.) diameter roll,
175 cm (69 in.) long, was plated during Runs No. 1, 2, 4, and 5. This
cylinder and another hydraulic cylinder, with a diameter of 14 cm

(5.5 in.) and a length of 173 cm (68 in.), were plated during test run
No. 3. During plating, no visible misting was observed escaping the
plating tank's ventilation system. During test runs No. 4 and 5, visible
misting was observed above the polypropylene balls; however, the mist was
captured by the ventilation system. The total current supplied to the
tank during each test run was calculated in terms of ampere-hours and is
reported in Appendix E. A summary of the total current values is
presented in Table 2-2.

The fan speed was increased after test run No. 1, on the
recommendation of the control system vendor, ChemTech, Inc. The vendor
felt that increasing the air flow was necessary to operate closer to the
design condition. The inlet gas flow rate during testing ranged from 88
to 93 dry standard mé/min (3,100 to 3,300 dry standard ft¥/min).

The outlet flow rates ranged from 99 to 108 dry standard m®/min

(3,500 to 3,800 dry standard ft3/min). The outlet flow rate was 6 to

16 percent greater than the inlet flow rate. The larger outlet flow rate
resulted from an inadequate seal around the mesh pads which allowed
ambient air to be drawn into the system.

Grab samples from the plating tank were taken during each test run
to determine the Cr*® concentration of the plating solution during
emission testing. The mist eliminator was washed down at the end of each
day, and grab samples of the washdown water were collected. The crté
concentrations of the grab samples are reported in Section 3 of this
report.

Test runs No. 1 and 4 were 3 hours in duration, and the remaining
test runs were 2 hours in duration. A slightly larger sampling nozzle
was used during test runs No. 4 and 5, which resulted in a larger sample
volume collected. The larger nozzle was used to ensure adequate sample

n




' I TABLE 2-2. TOTAL CURRENT SUPPLIED TO PLATING TANK
I DURING EACH MASS EMISSION TEST RUN
' Test time Total current,
___minutes (hours) __ampere-hours
l Run No. Inlet Outlet Inlet Outlet
1 192 (3.2) 192 (3.2) 9,600 9,600
' 2 120 (2.0) 120 (2.00 6,000 6,000
3 120 (2.0) 120 (2.0) 10,800 10,800
l 4 192 (3.2) 192 (3.2) 9,600 9,600
| 5 120 (2.0) 120 (2.0) 6,000 6,000
l 12




collection for the test runs when polypropylene balls were in the tank.
Each test run was interrupted for 5 to 15 minutes to change test ports.

13




SECTION 3.0
SUMMARY OF RESULTS

 INTRODUCTION

Five Modified Method 138 (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 B.

In addition to the emission samples, grab samples of the plating
bath and mist eliminator washdown water were composited during each MM13B
run and analyzed using the same colorimetric procedures as 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 jsokinetically using a Method 138
sample train that had been modified by removing the glass fiber filter
and placing 100 mg of O.1N NaOH in each of the first two impingers.

The impinger solutions were recovered into tared polyethylene sampie
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 crté. The following subsections present

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

14




TABLE 3-1. SCHEDULE OF ACTIVITIES
Date Sample Test Time Parameter
(1989) Type Run No. (Minutes) Measured
1/30 MM13B2 I-1, 0-1 192 cr*é
1/30 sMP 11 series Crté
1130 SM 10 series Ccrté
1730 plating sol. | crté
1/31 MM13B 1-2, 0-2 120 crt®
1/31 SM 21 series crt®
1/31 SM 20 series Crte
1/31 plating sol. 2 crté
1/31 MM138 1-3, 0-3 120 cr*é
1/31 SM 31 series crté
1/31 SM 30 series crté
1/31 plating sol. 3 crté
2N MM138 1-4, 0-4 192 crté
2 SM 41 series crté
21 SM 40 series orts
2/1 plating sol. 4 cr¥é
2 MM13B 1-5, 0-5 120 crté
2/ SM 51 series Crt®
2 SM 50 series crté
2/1 plating sol. 5 cr¥é

a = modified method 13B

b = screening method

15
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Modified Method 13B—-

Testing at this location was conducted under two conditions.
During the first three runs, the emissions from the plating bath were
uncontrolled. The fourth and fifth runs were conducted with two to three
layers of hollow polypropylene balis on the surface of the plating bath
to control emissions.

A summary of the flue gas conditions at this location are presented
in Table 3-2. The volumetric flowrates were consistent and averaged
92 dry standard cubic meters per minute (dscmm), (3,240 dry standard
cubic feet per minute, (dscfm)). The flue gas temperature averaged 23°C
(74°F) and the moisture content averaged 0.93 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 and fourth MMi3B
runs 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 cr*®. Following the analysis of the sample, it was
determined that the sample time per point could be reduced to 5 minutes.
The uncontrolled emissions (Runs 1-3) for each MM13B run were consistent
and averaged 4.42 mg/dscm (0.00193 gr/dscf). When polypropylene balls
were placed on the surface of the plating bath, emissions were consistent
and averaged 0.953 mg/dscm (0.000415 gr/dscf). A summary of the MM13B
sample volumes, analytical results and emission rates for this location
presented in Table 3-3.

let from the Mist Elimi
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
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TABLE 3-2. SUMMARY OF FLUE GAS CONDITIONS

l Volumetric Flowrate Temperature
Run No. _Date _ dsem/min  dscf/min oC °F % Moisture % ineti

l I-1 1/30/89 87 3,080 23 74 1.10 98.2

l 0-1 1/30/89 98 3,460 21 76 1.07 95.5
1-2 1/31/89 94 3,300 23 74 0.84 94.7

. 0-2 1/31/89 105 3,70 21 69 0.77 98.5
1-3 1/31/89 92 3,250 24 76 0.94 93.4

l 0-3 1/731/89 103 3,640 22 n 0.90 98.1

I 1-4 2/1/89 94 3,320 23 73 0.79 97.4
04 2/1/89 104 3,680 19 '67 0.43 107.3

I I-5 2/1/89 93 3,270 23 74 1.00 97.9
0-5 _ 2/1/89 104 3,680 20 68 0.59 108.0

i

i

i

i

i

i

i

i

i
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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 _dsef Cr+6, mg ma/dscm __ gr/dsct kg/hr _1b/hr
Without Balls
1-1 3,080 133.171 14.873 3.94 0.00172 0.0206 0.0454
I-2 3,300 86.183 9.820 4.02 0.00176 0.0226 0.0498
1-3 3,250 83.670 12.5M 5.28 0.00231 0.0291 0.0642
With Balls
1-4 3,320 142.796 4.729 1.17 0.00051 0.0066 0.0146
1-5 3,270 88.136 1.839 0.74 0.00032 0.0041 0.0090
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averaged 103 dry standard cubic meters per minute (dscmm), (3,630 dry
standard cubic feet per minute, (dscfm)). The flue gas temperature
averaged 21°C (69°F) and the moisture content averaged 0.75 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 and fourth 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 cr*é. In order to collect a larger sample and
assure a detectable cr*é concentration, nozzle size was increased
from 0.235 inches to 0.295 inches on outiet runs 4 and 5. 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 emissions as measured in each MM13B run were consistent and averaged
0.0380 mg/dscm (0.00002 gr/dscf). A summary of the MM13B sample volumes,
analytical results and emission rates for this location is presented in
Table 3-4.

The Cr*‘ control efficiency of the polypropylene balls on the
surface of the plating tank averaged 74.9%. This value was determined by
comparing the mass flowrates for runs I-1 vs. I-4 and run I-2 vs. I-5.
The Cr*® remova)l efficiency for the mist eliminator alone was 98.9%
(no polypropylene balls on plating tank surface and based on runs 1-3).
The efficiency of the mist eliminator operated in combination with the
polypropylene balls (runs 4-5) was 96.3%L. A summary of removal
efficiencies for the system is presented in Table 3-5.

PLATING TANK SOLUTIONS
During each MM13 run, grab samples of the plating bath solution were
collected and composited. The samples were analyzed for Cr*é

concentration. The results from these analyses are presented in
Table 3-6.
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TABLE 3-4. SUMMARY OF SAMPLE VOLUMES, ANALYTICAL RESULTS AND
EMISSION RATES FOR THE MESH-PAD MIST ELIMINATOR QUTLET

Stack
Run No. dscfm

Without Balls
0-1
0-2
0-3

With Balls
0-4
0-5

3,460
3,710
3,640

3,680
3,080

Volume
Metered

dscf

139.880
96.812
94.613

263.655
165.758

Total Mass Concentration
Cr+b, mg " mg/dsem gr/dscf
0.1740 0.0439  0.00002
0.0957 0.0349 0.00002
0.1369 0.0511  0.00002
0.2370 0.0317 0.00001
0.1327 0.0283 0.00001

Emission Rates
kg/hr 1b/hr

0.000258 0.000569
0.000220 0.000485
0.000316 0.000697

0.000199  0.000438
0.000177  0.000389

20




I TABLE 3-5. SUMMARY OF Cr+6é REMOVAL EFFICIENCIES
Run No. Cr+6_Emission R /hr Cr*®_Removal Efficien
I -1 0.0454 |
. 0-1 0.000569 98.7%
. 1.2 0.498
0.2 0.000485 99.0%
I I-3 0.0642
0-3 - 0.000297 98.9%
I I-4 | 0.0146
] 0-4 0.000438 96.9%
I-5 0.0090
0-5 0.000389 95.7%
Polypropylene Ball Efficiency 74.9%
(Average I-1 vs. I-4 and I-2 vs. I-5)
Mist Eliminator Efficiency 98.9%
(Runs 1-3) _
Mist Eliminator Efficiency With Polypropylene Balls 96.3%

On Tank Surface (Runs 4-5)

21



TABLE 3-6. SUMMARY OF PLATING SOLUTION
& WASHDOWN WATER ANALYTICAL RESULTS

Run No. Cr+é_Concentration, pg/mo
Plating Solution
I-1 106,745
I1-2 111,620
I-3 111,620
1-4 108,277
1-5 106,627
Mist Eliminator Washdown Water
1/30/89 48,369
1/31/89 31,228
2/1/89 15,520

22




MIST ELIMINATOR RINSE

Prior to the start of the sampiing program, the mist eliminator was
rinsed with fresh water. The mist eliminator was rinsed daily and a
sample of washdown water was collected and analyzed for Cr*®
concentrations. The results of these analyses were presented in
Table 3-6.

23
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SECTION 4.0
SAMPLING LOCATIONS AND TEST METHODS

EMISSION SAMPLES
i f ur j

EPA Reference Method 1, nSample and Velocity Traverses for Stationary
Sources" was used to select representative measurement sites. At the
inlet, the measurement site was located in a 15.5 inch ID circular
horizontal duct 36.8 inches (2.4 stack diameters) downstream of the
nearest flow disturbance (90° elbow) and 9.2 inches (0.6 stack diameters)
upstream of the nearest flow disturbance (mist eliminator inlet).
According to EPA Method 1 criteria, this location required 24 sample
traverse points, 12 along each of two perpendicular diameters. Table 4-1
shows the traverse point locations.

At the mist eliminator outlet, the measurement site was located in a
15.8 inch ID circular vertical stack 11.3 feet (8.6 stack diameters)
downstream of the nearest flow disturbance (ID fan) and approximately
09 feet (22 stack diameters) upstream of the nearest flow disturbance
(atmosphere). According to EPA Method 1 criteria, this location required
12 sample traverse points, 6 along each of two perpendicular diameters.
Table 4-1 shows the traverse point locations.

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
0-degree reference indicate an acceptabie fTlow condition at a given

24




' TABLE 4-1. SAMPLE TRAVERSE POINT LOCATIONS FOR THE MESH-PAD MIST
l ELIMINATOR INLET AND OUTLET
" Traverse Location (inches)
l Point Mist Eliminator Mist Eliminator
' NoO. Inlet Qutlet
- I 1 0.5 0.9
! 2 1.0 2.5
3 1.8 ' 4.9
l 4 2.7 11.4
5 3.9 13.7
l 6 5.5 15.3
7 10.0
l 8 11.6
9 12.8
' 10 13.7
1n 14.5
l 12 15.0
l
'
|
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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
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
normal sampling procedures.

I 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 O.1N 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 relafed 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 initially set at 8 minutes per point (192
minute total sample time) and reduced to 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.

26
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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 1iquid level
was marked on each sample bottle and each bottle was marked indicating
the run number and bottle contents.

Following 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
crt® concentration. The -analyses were conducted on site in a clean
area of the plant. Immediately following the sample recovery, the

|l 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 A1cV calculator. The calculations were also
performed by the EPA Task Manager.

The analytical method entitied "Draft Method - Determination of
Hexavalent Chromium in Dry 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 B.

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.
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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
o me, 5 me, 7 me, 10 me, 15 me and 20 m¢ of the
5 pg/mg working standard. The spectrophotometer calibration
factor, Kc. was calculated as follows:

Al + 2.5I\2 + 3'5As + SA‘ + 7'5As + 'IOAG

Ke = 10 T Y T WY
1+ 2+ 3+4* 5+ 6

4. The value of this ca]ibratjon factor was calculated using a cowmputer 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 II1I, "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 sampling 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.

ampl lan

Reagent Blanks--

The 0.1N NaOH absorbing solution was transported to the field in its
nas-purchased" container. When in the field, the 0.1N 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 checks 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 amalytical 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 C.

mpl ransfer
A11 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

Tvpe of Sampile

Sample No.  Date (1989)  Duypligate Standard  Total Mg Crt6

75 p/100 ml 1730 X 75.2

0-1 . 1/31 X 177.6

Plating Sol 1/30 1/31 X 106,745 pg/md  *112,015 pg/m@
50 pa/ml 131 X 50.9

I-3 1731 X 12,510.9 *12,510.9

75 Hg/100 mQ ”n X 75.4

0-4 2N X 227.6 *237.04

50 pg/100 ml 2N X 50.7

1-2 2N X 9699.0 *0820.4

100 pg/100 m@ 2N X 99.4

100pg/100 m@ 2N X 95.6

0-2 2/ X 101.4 *05.7

Blanks '

0.1N NaOH 1/30 0.00

* Original values against which duplicate results are to be compared.

31




SAMPLING TRAIN COMPONENTS

The equipment used in this test program, including nozzles, pitot
tubes, dry gas meters, orifices, and thermocouples were uniquely identified
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 D.

VERIFICATION OF CALCULATIONS
Emission Calcul

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:
ngource Test Calculation and Check Programs for Hewlett Packard 41
Calculators” (EPA-340/1-85-018). The results were checked and verified by
the PEER Task Manager.

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

crt® collected were calculated using a program developed by the EPA Task
Manager for the HP41CV programmable calculator.
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SAMPLE RECOVERY DATA
Plant: L-\_(‘L\’,'L (et g')‘k( ciisTo Run No.:_ ‘f-l
Date: 1|BclRG sample Box No.: 'RRAL =\ Job Now: ___ .
sample Location: Mgdn Pad inled
sample Type: HMIHE Filter No.: oA
Sample Recovery Person:
Comments:
FRONT HALF
Acetone Liquid
Container No.: Level Marked: Sealed:
Filter |
Container No.: Sealed:
Description of Filter:
samples stored and Tocked:
BACK HALF/MOISTURE
Container No:
Liquid Level Marked: _' | Sealed: :
INITIAL WEIGHT (grams)
IMP, NO. CONTENTS VOL (m1) INITIAL FINAL NET

1 N NaGH Jo0 =Y 55¢.9 4.5

2 LA NaGH 100 571.4 552.7 )

3 ML - H41.9 742 2.3

4 Qe (el ~ Dte, 1407 243
( 5 23413 2%72.7 31.4

] .
L TOTAL
Description of Impinger Catch:

A=IU
PACIFIC ENVIRONMENTAL SERVICES, INC. J
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SAMPLE RECOVERY DATA
plant: il (uzume Secciaibes Run No.:_C:-|
Date: |'§cl£~_q Sample Box No.: BACE Job No.:
sample Location: _MeoH Porl B oot
sample Type: _My=z B Filter No.:
Sample Recovery Person:
Comments:
FRONT HALF
Acetone Liquid
Container No.: Level Marked: Sealed:
Filter |
Container No.: Sealed:
Description of Filter:

BACK HALF/MOISTURE

Container No:

I Samples stored and locked:

Liquid Level Marked: _ Sealed: :
INITIAL WEIGRT (grams)
IMP, NO. CONTENTS voL (ml) INITIAL FINAL NET
1 cs500 |55 -5/
2 =202 5870 ¢ 5
3 waceg | 995.3 A5
s | | D e
; |
; |23 885 | H20.6
TOTAL \ 5;{_ ;2
Description of Impinger Catch:
A-14
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DELTR
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L2300
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DELTR P 2

STRCK

DELTR P

STACK
DELT
ETACK

DELTR ®

STACK
DELTHA
STACK

rexdp D
‘E;‘ee.eeaa

L gone
;‘q 65,0008
~mp 7.599@

£9.0009

DELTA P 2

5TACK

-
DELTR P 2

8TACYK

DELTA P

$TACK
DELTR
STACK
DELTA

STRCK T
DELTH

STACK T
DELTA °
STACK T
DELTR !

STACK
DELTH
STACK
DELTH

§TACK T

ny ® I
= T 5
(LI LI~

o g a3 O Em O
= y
G
=

=
L]
=

i |
3
L ]

bELTR T ,.e000  RUN
Dlaii L. %.009E RN
BT T T saap RUN
o7 s ]
sTACK ;Ezpes.@aaa RUN
Ef;Ti Ty 3808 RUN
QLTE” T'Q'EQ.GBBE RUN
bz.7h P,;p L5786 RUN
ffﬁi: F 20,0000 RUN
ii;c} vy 3680 RUN
S T, 7h.oaap  RUN
Ei“‘” roup 43780 RUS
“iafﬁ ;E; 76,0088  AUN
PE. T . 5688 2N
Slﬁsi ;‘;P?e.aaaa RUN
Df“éé Copp 0188 RN
EL?TR 5 o 7i.0808 RUN
. S royp o+6300 UM
i;ﬁig S, 7i.6008  RUN
o o e 3 H - B
srack Towp o ooce RN
oan 5 o 70.0008  RUN
=BT T som@ RUN
TENP_?
§I?EK 1529 {6088  RUN
sTRck Towp o ooce  RUA
Sroon p o 7e-0200 RN
i H .
sTAck TERP_2"S 00 XU
oq b o 7C-0088  RUN
zack TENp o 898 RUN
DELTR P , 7e.0008  RUN
STACK TEWP o°o799  RUM
Seiv o o 70:0080  RUN
[-RE B o ki \
eracy Enp o990 RN
DL,TH o, 78,0000 2UN
|- |l
stack Tonp_otooe ROM
Seinq o T0-0082  RUN
TRCK TEMp o Oi@E  RUN
Ceinq o 790080 UN
ernek voup o-6908  RUN
S s o 7C.8820  RUN
sTACK TEwe oto7%E  RUM
ceiqg o p TE.00EE U
aracy e o-6809 AU
og b 758000 RUN
o © 5968 3N
o ?:M 4?
:;?EE_;'; 76,0008 RUN
sTacK TIme oroofd RN
25,8688 RUN
BT ODETE o 4P ?EEQ
ST ST PT

HRQM oMZT. S
BUN NYmMBET T

d=1 DN
=T=R RO YT
METER BN VT ase mw
D‘;'“ T L.2Ten RUN
s PRSSs D
e S9.ieEe AU
METER YRl co zape  muw
MT= TowP E?n BaRE =HLY
sTam1c H08" IR "
E-1- RUN
gTACK TEME, T Ly
o yaran 30:0086 &0
T MRET g neee RuN

8AT % = 2.3

(23]

Ma, % ADH = 1.t

. PR

% HOM=1.1
% C02?

. 70E8 AUN
P 2
5 Eg*fg”' 21,0008 RN
% CO 2Un
nMild =28,9
R 52888000

15, 3
:_: -~ = ':
AnltuTUpEY = 2Bl
a FadrebiSzpe 2V2%)
Q‘”'R ;3:; = ;.%
. Bilel ibggm= aé 48?
T RER S e e

w3sr "MASEFLO"

RUN WUZIR ;
RUN WL CHS
=¥

IR AN
. - QTh 7

V- TR Simglseae  AUN

=T a7 1~ Lot~ ]

STRCK DESiloTagam oUW

FRONT /2 MG TL L iy

BACK /2 MG % 2

T pINELT o= 1-91265'5

T wLswEM o= [ 240U

= I = ﬂ-ééﬁé

T ILsRR = @l ara

= LRsNELE = 6, 28BR192G

- ALvARE = G g4 gg?él

- L3023 7.5028AEE2

T RIs4R = 2,28020800
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i BES
l SAMPLE RECOVERY DATA
| Plant: Ha«iC)\VO\Mﬂ- Sg\,ec‘:&.lu‘sf_s Run Mo.: L-%
l Date: 1- - Sample Box No.: Job No.:‘
' Sample Location: Mesh Coltevr LT.lat
' Sample Type: Mmm L3 B Filter No.:
l Sample Recovery Person:
‘ Comments:
|
l FRONT HALF
Acetone Liquid
l Container No.: Level Marked: Sealed:
Filter
_ Container No.: Sealed:
' Description of Filter:
l Sémp1es stored and locked:
BACK HALF/MOISTURE
I Container No: _
l Liquid Level Marked: | | Sealed:
INITIAL WEIGHI (grams)
l IMP. NO. CONTENTS VoL (mi) INITIAL F INAL NET
1 (m Mepp | jme | Sedb |Z04H |-22
l 2 dA) NapH | [ 5729 5749 | 2o
1 3 MT 4Gy .5 | 4921 |-«
4 SG -1do. % 7577 /7./
i s |
6 2370.¢
I TOTAL S8 | 55
' Description of Impinger Catch:
l A-18
PACIFIC ENVIRONMENTAL SERVICES, INC,
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- RIOM OMETR go
l 3.3 WUmBER 0% THRTR S
20m “IREIE" i ,
M, DT SQINTE ? e 2UN
S - - ETER 30K V7
sLa p o o040 DELTR BT 4ome . aud nmivg go  -'0060  RUM
——ry - . ThB STACK TEWe 2 - i DILTR B2, .
II sTack TEHR 2T o0 STRCK TP og 000 AN am segss 7. o0
nzivq B 9 TR, 5989 pELTE P 7 N _ 4a_ 4509 20N
L .5iD8 O S METER WOL 2. 5 N
' STRCK 'ET‘!P?E'E‘;Q;‘ - :“' 25, 5609 QLN W=y TIND :;J.---'SG@ RUM
DELTE P ? h‘% 3:;&:}(‘ TEMP_2 .4329 LN STRTIC ;-Qp":ulag 23 RN
STACK TENP 2 75,5089  RUN STACK TEWP &---@99 N
I pELTR 2 T SGRT P§TE = _17.7857 WL. watER 5 +00e@ RN
5TacK TINO L EYE 3TR TEmMR = 74,2300 i5.50e9 RUN
- ° .
- pELTR B o |onPeER AN $3T % = 2.9
l sracy TEwp_o' o0 W |
' SELTA é'? 74,2580 N IM®, % MQH = 8,3
25630 RUN _ % =0K=8.8
STACK TEWP %' s
pILTA P 7 - % L027 508
STACK TENP ?.uaea RUN % OWYGEN? RUN
l Ceitn B g TieEEER AN v 35 £.0888  RUN
sTACK TENP 2 oo P | i 28,95 Rul
Sii p o 7ie008D N e, 2881805
- e e 008 2N
l STACK T2 p 53RT PSTS 7
DELTR ® ? - | - oita 8% 2UN
LTRP s . £38 SORT 287%
l SR TN -.ﬂE 4Th RGN
74,0008 AU
VE.TR 7 5682 qﬁ: sezae HiR3
STREK TEXP_Y' - s7¢ p1a gy 300 W
' Celeg » o 2083w . -5.5%9 RUN
C ' < j s YL M7
sTacK "zwp o o de A - * E%@s TR
Lo 74,2838 IUN : oL <08 :=§ a?*é N
DELTR # ? % ROIRTURE = T, 54
. T2a8 FUN "‘-DE '}’-A‘I"| 3s 2,992
STRCK TEMP_? - 4 .::30§f§ =133
pEiTA B o oroood TN o3F ] 287 3 %g-gé
' 7 : YETARTITY ©PE T &
srack Tzp_2 e éiﬁﬁg ;35@'3 v
sELTR o o [oro0ER AN # §78§% Q%rﬁn'=aéf5gé
5TACY TEM® L. 7388 AU 7 I50kIRETIC =77 34086
l Ceina o g [S-0E08 AN ) OF FIZLD DATA
stAck ewp o' ooe WA
seg b o 7oe0008 .
l sTacy Towe_o'2E00 M 430M "wagstios
neLTa B 9 7T, 5880 LN 3 Wl |MTER
l rang Twp_o'208 M e N
_ S aa00  RUY . o an
DELTR % e mTR.STRSE .-
GTACK TIWe ‘1'55@@ LN 573C<HD§E¢5‘.'#§@@9@ N
I DELTH ¥ 7 73. 20ee N ”CN"":i?"ES"“%gg%B A
’ ’ - il ‘:-'-'-"-E- s- ;
srapy —wp o' oo08 HM AL - S,
DELR 2 2 TE, 2940 N 2N
_"“ ‘ : -?BB@ :UN - AR . R gt TEDS
TaRK TR 2 K _=,5,39:7286
l : 75,9000 UM R s
Togived = 39225338
II A-19
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SAMPLE RECOVERY DATA
Plant: Havi_c_'_t\\vomz g‘gmsh Run No.: _O-2
Date: |- - Sample Box No.: o~ Job No.:
Sample Location: Mesh Ved Ot leT
Sample Type: M M 13 B Filter No.:
Sample Recovery Person:
Comments:
FRONT HALF
Acetone Liquid
Container No.: . Level Marked: Sealed:
Filter |
Container No.: Sealed:
Desdription of Filter:
Samples stored and locked:
BACK HALF/MOISTURE
Container No:
Liqu%d Level Marked: .Sea1ed:
INITIAL WEIGHT (grams)
IMP. NO. CONTENTS VoL (ml) INITIAL FINAL NET
1 | a W Maow loo s5ce.q | 6551 |-Z 2
2 A M AkoH > | 5904 |5Bl5 | [/
3 MT Yga.o |25 0.4
4 $6 —~¢9.3 | XD4.1 /6. 7
5
6
TOTAL /6.0

Description of Impinger Catch:

A-22
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B G 0 N T A BB I .

R
ND, £F PQINTS %
24,
pELTA B 2 f?ﬁ
sagk mi o0
DELTR P 7 =e
LB
ETACK TIve 7
C’E_-; - - e
STA0K TEMP % s il
73,598

e
g B S
a-oci ToMP 2 308 LN
— 60, CH0R =1
ELTE P2 seng e
hs b
gTAz: TEMP 2, o _.:
pELTe 2 o 0eD088 VY
LTEAE SUN
STACK TEWP,Z i
DELTA P 7 69'3922 Wy
’ - Cufls N

STECK TEMP 7

69 aaaa =Y

A-23

NIOM OMETH BN,

By ~LvlIR

FIn e
A YY TN
- .9656 RUN

<3 s0zgs ﬁL._ 188 RUN:QM
z-z3 yaL B 59,4500 20

286,404 RUN -

T STad 29

(507,968 RN

404=8,8

% ORYGEN? RUN

g o 21.E088 RN
N

m-:‘ =z l.q

Fic, 22830

SORT PSTS 7
10
cog sorT PETE 3oL NM

“ng w1k 2 RUN
G, 0 RUN
Nazzie 018°3 2229 W
{Ini
s=¢ 318 Tuey' 20 F
_ 75,2125 AN
# VOL TTR STD = 96,812
5°% 936 9m§ = 29,46
Yol 40k 6a5"= @, 73
Y “ROTSTURE = 8,77
Ao DRY GRS =_@,992
% RI7R0GEN"= 76,28
Ca ML a -+ = 28.95
ST W RET = 78,87
\ooCITY CPS = 46,58
©SRCX AREQ = 1.86 »
5T9CK ACEM = 3,364
& ETRCK DEEEM = A.711,
% TSOKINETIC = 98.58 |

4ROM *MASSFLO®
RUN NUMBER R
0-2

RUN
yOL MTR slr:o96 a2 RUN
STACK 23% 2&15808 RUN
FRONT o 58957 _RUN
BACK 172 MG ? RUN
/DSCF = 0.808815
i %§§D§H*=aaéé 4%gé
¥ KG/7HR = a:aaaéza
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1 4 a1
SAMPLE RECHVERY DATA
|
Plant: —'/A.r\’,ﬁ_éz#,@v A = Run Ho.: T3
l Date: /- 3/~ <Y  Sample Box lo.: | / Job Mo.: '
l Sample Location: fMEsH Filr e Toi €T
sample Type: _/lm 138 Filter No.:
I Sample Recovery Person: _°
Comments:
i
' FRONT HALF
Acetone Liquid
l Container No.: Level Marked: Sealed:
Filter-
I Container No.: Sealed:
Description of Filter:
. Samples stored and locked:
3 BACK HALF/MOISTURE
l Container No:
I Liquid Level Marked: Sealed:
I TMITIAL WEIGIT (grams)
| ' IMP. NO. CONTENTS VoL (ml1) IHITIAL FINAL
I— 1 /N Hs e oo s23.9 |5ir.¢ |y
2 oy jos s34 574 L7
i 3 /T 492, |¥72a.4 |-. 2
| 4 < 4 | ges ) |¢ewe.3 | /T2
1 ;
I 6 : RO B
TOTAL /8.3
' Description of Impinger Catch:
I A-26

PACIFIC ENVIROMIIEH TAL  FRVICES, INC



l o ? ¥0M “METK 5 |
IRnm NOREGAM E:!.i;:): NijreagR AN l
. D“' =23 NTCV - . "'.:::‘r- = Tu LRIV - i
I ;g - ?”4IE'F‘@E‘@BE '-""1:“:5:?';.-2 Pl . MITER 20% Y7 ;
VTl : ; t- -
O DETRP Y eronuns - ,£300980 20N - -+2068 RN
R . STF‘-CK H-"é' D‘HCK ’ggua "a c N ??9‘{-.1 nu"-
- 7 H e Lt
| pgire o5 OB o rp.atescen 2% PRESS 3" 6 eun
] 5—, LY 5 _____ T ~
sragk Towp g 0ede STACK Tomb a-. ¢ RUM R 3 .
o 74 aEs0e08 pLoR P %" §06R3E0  RUN 7o Temp caoeiooe RN
1o ™ = S .
‘ 2 ! TN - .El‘ ! H
smonq Towd oo oed grack Tgmb Ro0048 RN T
- peir 3 5w 5768500 g 2 rEAEARE N svang ~oma o008 RN
. weo 5o - 1, -:%’.‘- @ ;
' osTaCK “'mba’;w o gragy Tous’ 3o 0008 e ML, WGTER 9 7o f'
I b 5w nggaggg _ 35 n6pBEEE RN . IL.BR%Y JUN
. Ve Lo ' £33 _PETE = 17.526 ‘
grapy Txp 4o ncoe Y STK TEWP = 75?3353533 SAT % = Z.:
neLnp o e EO0EERE N P EETEEER
' T .5EIEAEE  RUN DR RQM = 2,8
STRCK TEwB 5 . L .
75.2062089 RN % H04=9.§
«  DELYR P Z SADARAR Coy
’ - E o BN - . i
2983008 Sif % 00272 -
Wb~ 5 ) JTEGO RUN
RO LSRREGAR L RUN 4 DXYGEN? w
meUTTER T v g o PLo0EEQ  RUN
' =20 ";'::-'_"')Mﬂg" - T N
- yq o §000AREE  RUN ¥ie 208,95 ‘
N —egpILEREEE TN Mg wW2T=28,85
o STRCK e dopase au |
3 "N
I bELTR P e e 3QRT PSTE 7 . -
STRCK Trgﬁ 7 o COS SQRT 287§ % .
- 73.6000000 RUN o nm RUN
DELTE '3 TINE ¥IN 2
5520800 7N g8 RUt
l sTACK TEWP 5 1000 N NoZZLE DA% heoe RN
o 7C.0080RE8  RUN : 2958 RUN
YILTR PP A §T¢ DIR INEH'D !
aoaok Tows0307008  RUN 75,5698 RUN
| L. _PE.2%e868@  RiN YL MTR aTD = 83,670
DELTA 2 % 578 PRES 65§ _= 25,22
are vEgh 509000 RUN VoL =k 688 = @, 787"
STACK TEMP' 7 . % ¥0TETGRE = 9,84 :
_ .77.cep8e98 LN WAL ARy GES = Blggl
DELTR P 2 N % ORTTI0GENS = 78.% !
D U 76eEA88  AUM L B8y < %g.ﬁg
STACK ’ggpagaaeea SUN 0L WI WET = 485,
14 J WETNRTTY ° =
. BELTR 27 i, {oafytaden’s © 390
S SRS ecre C sidge,
| ’ D;LT; 71.0000006  RUN * TR I T
o TR T a7Eee@e UM .
’. TACK TIm> % ' ER SUELY ! P
' . TR 7.23e0080  RUN END CF TIELD DATA
CeoopELTE S - S
i FRRE
" erace Tcméséaegze UN L
SELTA L7700 3e0BB8 RUN
l S;L(,::V L, 52233280 20N XROM "HASSFLO*
TACK TEzb 7
257 . RUN NUMBER
oeL e Q.g.iazeaaa RUN o E oS
o] ik -
l STACK T;ﬁé“%"a%‘ 2R RUN
. 2608950 2! e
pzLTe » 572009288 RN voL NTR §ID 2
L oL TARBRER YN 670668  RUN
STACK TEpe A STACK D%QSH
, 72, a0R9088 20N eronT o158 gl gees  RUN
BACK 12" AG *egaa RN
RUN
RsDSCF = 8
' rE ﬁﬁ?ﬂgﬁfasbggg%%g
l A-27 F REVHR = 0.029148
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SAMPLE RECOVERY DATA

Plant: #M/ CZ*""’*‘*J’ S;gpm’«a_/.ﬂ‘s Run No.: 0:5_
Date: __A~3/-§9 Sample Box Mo.: L A -2, Job No.:
Sample Location: \/)MJH«_Z"
Sample Type: A 17_1_5_ Filter No.: P ,,'/),L
Sample Recovery Person: G’Wév; !-/-/-e)/,-’:n_ﬁ
Comments:
FRONT_HALF
Acetone Liquid
Container No.: Level Marked: Sealed:
Filter |
Container No.: Sealed:
Description of Filter:
Samples stored and locked:
BACK HALF/MOISTURE
Container No:
Liquid Level Marked: Sealed:
[HITIAL WEIGHT (grams)
IMP. NO. CONTENTS yoL (ml) IHITIAL F INAL NET
1 A A A a0 Je /GG 5?? 5—5:77 -/ 4
2 o peon |l | S60s | 5625 | N 7
3 M T, MT |\ 4920 (4926 |-/
4 Sifiea Ced 3005 53¢ |99 /9.5
5
6 S
TOTAL /T
Description of Impinger Catch:
A-=30

PACIFIC EHVIRQOMIMENTAL SFEVICES NG,




CTERQRTAMITE S
WRON VITIL] RUN wuMEIR -
' NG, 3 D0INTE R 0=t
neITE T4 e, o000 P B - " MSTED 7% M0 -
.':.: : N .é?‘afﬁ STPCK _EHD ?. [ L QLN s un .:-.\.?-:r o
. gTACK T=M ?é.@@ﬁﬁ m -z p A Ti.8066 RUN K- _ T TRAG TUN
e TH o7 bzl7A P 7 7R 2UN gRR BRZ gL 2 .
::- .: _-."m. LS AnB BTACK TEMD ‘?.. Ly gy METER V! 39.24@@ CH S
STACK TEME. D o age cog b g Tie0000 RUN " ~. 45, 097 20N
DELTR P 7 T =R 2300 RUN MTR TENMP =” N
' CTARY CIME q.!:?E'HZ‘- STACK TIMR 2 STRTIC mjl. ?_@gﬁm RN
pzLTE 2 7t i e = 1 8TACK TEMP, ' N
- T H S |3T DS S_— ;8. 45 - - i
i STECK TEM o0 7000 BYS STR “zme s %1.%353 L. 4ETER ?1 - 6628 2UN
[ D;" o r.:.‘«Z!BlE‘ RUN CoiB.%ae6 RN
grack Towp_p 20 A AT % = 2.6
TINWR ISen goBe  RUN -
DELTR P 7 - ) 7 : ‘
=TT o LN IMP. % HOH = 8.9
STACK TEMP 2
T TR P 2 7. beee RUN . % HOH=@.9
I iy L6882 RUN
§TACK TEWR_? .. ¥ 027
! DEiTR B 2 71.8680 RN A . TR0k RUH
o np 55808 RUN - DRYEER? oy .eeee  RUM
STRCK TEWP_? % Co?
o 7i.6006  RUN ' 2UN
DELTR B 7 2280 20 : g =28, 95
- - "l ' e ¥ =
STACK TEWP. D' cag AU e
' DELTA P 1 cagE RUN -
\ grac Tee 20 SART P87 ?g 6458 RUN
STLTA B 7., 8090 RUN C0S SQRT PETETS o
- —_— JTaaa RUN CTIME MIN 2 :
STACK TEWP_? UE Tt {2p.6088 RUN
- 7L aBaaA RUN NDZZLE g'r it
DELT ? 1 - " = L2358 RUN
- - 5900 RUN 8TK DIR INCH 3
STHRS :EY".P":' _ s ' * '8 3125 UK
' Ccing p o L0008 2N ool e
sTacK TEwe_o <798 RN * Ly gaf:ssﬁ%szgﬁéf'ég
ST T Trt.geee UM T O
DELTR P 7 o s dy . DEY 988 =_Bk 89!
meany vemp ot oT0B UM Lo R1TRORBNT= 7e, 84
I 3TACK TEMP2 \ ol LSUREY Z 58 af
- 7. 0808 RN Mt b+ gs+ 2 55088
PE.TA P g : Qg?ncffv“tai = 3k, 61
- - .- 5208 RUN SFERR 2oz 2 ¢ %h
STACK TEMP_7 SIACK aRE: 2 L.n
BELTE P 9 7i.8800 RUN % gTGCF ﬁ“tgm‘=¢é:?zé
' - sE;cx —zpp o 5208 RUN ATORRTRETTe e B8 1
[N -3 R
' DELTR B o | --0BOE RN END OF FIZLD DATH
J—— ,}.GbBE‘ RUN
Sep o o T1:0080  RU Con emasaEL Q"
‘ TR R 2 AN XROM "MASSFLO
STACK ‘:WP 2 , RiJN NUMBER
- Ti.00086 RUN G-2
DELTR P 2 . - N
conok Towp 07298 R | .
' DE R 3 o [-oDERE  RUN VoL MRS 2io0men RN
= Tt - " STACY rERCS
smagK Tawe ot o00  Red A 5?@%@?@9,@)@@@ ZUN
pEiTe P o | -t0008  RUN FRONT 172 0% dome  mun
' R c: - R 1 BRCK 102 M6 7 .
STRCK TP - 2N
‘ 7i.0088 RUN
s = @, RAEe2Re
I £ g, 8518975
r B.ARAE36Y
F ¥, 18B31c@
| A-31
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" Container No.:

SAMPLE RECOVERY DATA

——

CHECK 3RD. IMPINGET

&L

Plant: wwpe Clrisme $h mpn/ 57 Run Ho.: J -
.4 Vil .
Date: Sémple Box flo.:

Sample Location: L/t

Job HNo.: '

Sample Type: y/ﬂ7/f7x'?16

Sample Recovery Person:

Filter Ho.: /ﬁﬂzﬁéi
/s

. P 4
A pr oy t"/, /c/ﬂ/e - A

Comments: [ﬁ&ﬂas

FRONT_HALF

Liquid
Level Marked:

Acetone

Filter
Container No.:

Description of Filter:

Sealed:

Sealed:

Samples stored and locked:

BACK HALF/MOISTURE

Container No:

Liquid Level Marked:

Sealed: :

[MTTIAL WEIGHT (grams)

IMP. NO. CONTENTS voL (m1) [T TWITIAL FINAL NET
1 J53.9 | seo7 |3
2 575.0 550 6.2
3 dins (5929 | 0.4
4 A 227.3 | 2/
: _
6 T ‘

TOTAL A4 3
Description 6f Impinger Catch:

L
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56306820
75, aﬁaaaea
gmbezeeaaa
fg 6008089
S , 5400002
?g BoBERGE
554000080
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. 5100282
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—~414 it -am
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i (11 ]

R
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LELTR 2 7
L gpt30R220  RUN
STRCK 51 abuoeos  aUN
DELTR P OY :
sraty T2 J53eeaR0  RUN
w b
et J7;-e000082  RUM
crang ToustR0E002 RUN
e _7i.poanzee  RUN
o:;;g 5300000 RUN
B I R | [~
LeLTh n";.aaﬁu@aa. RUN
oy coypSlEO0BE RN
H;”:H ;?g poaaeeE  RUN
Wt f
sk 7o (55400080 RN
Lvn ol )rB0000EE RN
STACK f_‘b"a@a@e RUN
Senq of}-00008BE UM
- ;_‘ 6198600  RUN
STACK %mpageaae@ RUN
DELTA P %'
sTask TEND 5200900 RUN
DEL; ;?g pheDeEE  RUN
eTACK 5000000 RUN
L 4o0ERE  RUN
o 5706880  RUN
STRCK TENP 2 oom00  RUN
DELTR P 7
sTacK 5700800 RUN
N AL 20608  RUN
= me \
o oy 00028 RUN
DELTA P?%.aaaaaea RUN
=5 5 H
eTack Tonpopococ0  RUN
e, 720002080  RUN
] T H o
STRCK Tgmésaaaaea RUN
DELTR 2.BeesEae  RUN
[ .
,5506000  RUM
(STRCK TEP "bepase  RUN
DELTR P % -
arack Tens 320908 KUK
ceira B 5" . 0ap8aBE  RUN
-t r
avacy Towpogoov0e  RUN
it _75.8060000  RUN
srack Tit e R
DELTR BT -
,L1EapEy ESEL,
gTacK TEWPTH - N
I, Pa.p0erosE  RUN-
seln T g
srack Tembopi7088  RLN
DELTA T3.0002008  RUN
si;ca enptlae0E8 RN
evq gl 0000800 UW
== T 7 sapagap  RUN
§TICK TEMRTR
N, (330000000 AN
srack Tewp?i20e22 WN
TR oY, AnaaReg RUN
SQRT OSTS = iT.7072ETE
YE ariCtEme = $2. 7700223

A-35

RUY NUNBER

RN
MITER BLY Y7
-2 Cog@ed  RUN
- 1, 9280 RUK
fa PRESE 7
i,__P v; 29 3788 RUN
s ~.l gee  RUN
MTR TEMP £%
R _Oacdkaaae RUN
¥ Tl SEed RUN
STACK TEMP,
R 73.0008  RUN
e MRS 4a agea RUN
SRT % = 2.9
IMP. % HOE = 8.8
% HOH=8.3
% 022
iy oxin'u9 .7BA0  RUN
i =M1 oy po@®  RUN
% Co 7 SN
Mid =28,95
Mis MET=28,86
SGRT PSTS 7
ﬁR 9_5 i7,7972  RUN
CuS EORT PSTS Y SUN
TME MIN 2
{9z.0008  RUN
Nozb-- D1E°% RUN
¢ DIR INGH': :
¥ .4.599@ RUN
s yoL WTR STD = 142.808
E¥ bats fBS = 29.26
Yoo boE GRS = 1.id
LUROTETURE = 8,78
dai bRy GAS = B.892
YTRITROGIN = 7E.58
®oL T DRY = %3.95
MOL WT_WET = 28.86
YECQCITY 728 =743.98
S2ECC fRER = 1,91
G e
2 kb Bhet s 186719

ROM "METR T"

o

END OF FIELD DATA

¥30M "MASSFLO”

RUN HUMBER
o RUN
YoL MTE 979,?,E : ]
- H
§TAK Dgcfg“?gagg 5“:
. L TaE2E. 1
FRONT (/2 ML 7
¢, Gnag TIY T
e, 7Eho0mE =l
N TC L
' ZLN
T aEsDEIT = 0,90951t0
T wiembRos L 1882223
£ LasEE o= @,0143359
= ELsER = 6, 006R826
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SAMPLE RECOVERY DATA

' I

1! ) & ;
Plant: 7"9)/0/ L,/ua/e'm.:. ..\aﬂt{::ﬂ-/Sé‘ Run No.: ) -

S

Date: - -/~ s’a(' Sample Box Ho.: _LA‘-Z_ Job No.: :
Sample Location: Qo=

A
A

Sample Type: Filter No.: A/ 4L

47 15 ﬂ
T / /
‘:f’e_.—"é&;'/ /L'C/ ins

Sample Recovery Person: |

LAxS

Comments:

FRONT HALF

Acetone Liquid

|
|
i
|
]
|
|
' Container No.: Level Marked: Sealed:
Filter
' Container No.: Sealed:
Description of Filter:
l samples stored and locked:
- BACK HALF/MOISTURE

l Container No:
' Liquid Level Marked: Sealed:
l INITIAL WEIGHT (grams)
_ IMP. NO. CONTENTS VOL (nﬂ) INITIAL FINAL NET
' 1 N WelR /60 594 ] ssgy | -35.4

s |\ Ao | SOV |56 L | 56E.1 79

45 Sl Ged | 300, |7 leny | 258
l - £ MT —_— 4783 €756 33
‘ 6

TOTAL 7 - A9H43 ]

' Description of Impinger Catch:
' A-38
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L)
m
b I
0
b ]

o 0 T
it 1 0 -

STACK
DELTA
ETACK

T

S

THMD

:Hn

by

EE eana
.6433
69,2060
5480

EMp o
": ¢S, 6080

TEMP

Il'l

. GaBe
6,.BBGB
.- 6860
ua faBe

o8B

TERD 2

P2

DELTR P 7
TEMR 7°
P ?

P’\
'EZ %, BO0E

STACK
DELTH
STACK
DELT
27RCK
DELTR

STACK
DELTR P
STRCK

TENW® 2

-

DELTA P

STACK

| =

DELTR P
STACK T
DELTH‘
STACK T

DELTH:

ETRCK

DELTH

BTALK T

DELTR P

STACK
DELTA
STRZK

gme 2

TEMP 2

65,8868
.63@@
$5.2608
. 7208
65,8060
7268

.rQGE

£9.8009
7

'HP

. 3 a
69 geBo
.?59.

. 62,0000

THp

me

llaea

?

69,0000

oo
69 BBoo
7@3@

-}
. 66,0060

pr i
67,0839

L5400

DELTA !

STRCK TE

DELTA

STACK T

DELTR

STACK T

DELT

STRCK T

DELTH
STACK

DELTR P 7

STACK
DELTA !
STACK

renp 57120
, 670008

DELTA @

§TACK
DELTH

STACK 7T

. 70688

WROM wmMETH O

RPUN NUMECR
;: ~¥e ooy v RN
oz oz o .e8S@ UK
S=T T o sree RN
B8R RIS 7
20,3288 RUN
METER YOL_J _
_'Ttpa3 5238 RUN
TR RN 1o omee RUN
117, 0608 I
9"T*c HOE 1N
L2686 2UN
STECK TEMD,
W uaezn B7-0000 RN
e PTIET Gezaee RN
SPT % = 2.3
M2, % HOW = B.e
% HOH=Z. &
% 0027
7380 RUN
% ONYGEN? .
21.0288  RUN
% 20 7
RUN
Mg =28, 9%
Ml WET=2E. 99
T pgTe
iQR °* Lig,6468  RUN
0% st 25743
RUN
TS PN oo sepe UM
NGZZLE D*‘ 7 '
2956 RUN
§TK DIR INgu'3
TS.8125 RUN
£ Yo_ MTR STD = 263.85
ik BRE.O1R=.288: 531
Yoo HEGTpAE = 1Tk
% mofg?U?f = 8,43
MOL . DRY GBS = @, 998
% ONITROGEN = 79-3%
i g
YEgtiz¥tiag 2udley
It e £ 3y
s STASK bEpem = 5,R%h.
2 YEOKIRETIC = 137,28

END OF FIZLD DRTA

RROM "MRSSFLO"

8UN NUMEER
-4

voL TR 57D 2
STRCK DsCTh 2

%, 58
FRONT 172 ﬁG
SACK 12 M0 7

U’\

g

o

o

» s
4]
g.8

.
LnRom
-

T

RUN

-----
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SAMPLE RECOVERY DATA

Plant: /’7(-,-‘-'.‘31:‘@3,4/-,&-”-;; S occialis?s Run Ho.: L - S

Date: 2-/- §7 Sample Box lo.: / "Job Mo.: '

Sample Location: 2. 4 &7

Sample Type: ATl 303 Filter Ho.:

Sample Recovery Person: _Z'e¥asg e S Tz

Comments: 2L=S

FRONT HALF

Acetone Liquid

Container No.: Level Marked: Sealed:

Filter

Container No.: Sealed:

Description of Filter:

Samples stored and locked:

| BACK HALF/MOISTURE
Container No:
Liquid Level Marked: . Sealed: :
[NITIAL WEIGHT (grams )
IMP. NO. CONTENTS VoL (ml) IHITIAL FINAL ﬁET
1 Ja e O TS 5243 | SL3.3 %
2 o ANl /C @ 573 2 S7. 6 ,?r ?
3 M7 EI3 | w2 | Fa
4 S & £ %3.,7 7r0.2 /5‘_=;_
5
6 T L -
TOTAL #9779

Description of Impinger Catch:
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YiROM "MITR T
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SAMPLE RFCOVERY DATA
| o
Plant: _fravod CAvems Sﬂec,‘ﬁ/lsl‘f_,_ Run Ho.: _O"S
l Date: .,2."'/"99’ Sample Box Ho.: :/4";__3, Job No.:
Sample Location: Crutlo I |
. Sample Type: M 128 Filter No.: _ ALE
l— Sample Recovery Person: Gﬂféw’, /;Zg //fr;.-s
Comments:
i
l FRONT HALF
Acetone Liquid
‘ Container No.: Level Marked: Sealed:
I Filter
Container No.: Sealed:
' Description of Filter:
I Samples stored and locked:
BACK HALF/MOISTURE
l Container No:
' Liquid Level Marked: Sealed:
INITIAL WEIGHT (grams)
§ IMP. NO. | _ CONTENTS voL (m1) |~ TWTTIAL T _ FINAL NET
| 1 i afeon | v | 5865 |5633 |-732
l 2 Jy SR OF | e 5€7c 15747 7/
| 3 A, — #93.¢  |4945 47
4 AN, T. —  |4%.3 |4%4 | L)
| e | Sl G | 3vs |12 | 2674 | 33.3
6
I TOTAL 24,0
' Description of Impinger Catch:
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APPENDIX B

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 inci

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 crte 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

crt€/100 me to 100 pg Cr¥€/100 me. For a minimum analytical
accuracy of +10 percent, the lower limit of the range is 10 pg/100 me.

" The upper 1imit can be extended by appropriate dilution.

2.2 Sensitivity
A minimum detection 1imit of 1 pg Cr*®/100 m& has been
observed.

The overall precision for sample collection and analysis for cré
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-ug 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-m2 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. HWhere such specifications are not available, use
the best available grade.

4.1 Sampling
Same as Method 5, Section 3.1.

4.2 Sample Recovery
Same as Method 5, Section 3.2.

4.3 Analysis
The following reagents are required.

4.3.1 Hater--

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
1-1iter 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 KzCr207 in
water, and dilute to 1 Titer (1 md = 50 pg Cr*®).
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4.3.4 Potassium Dichromate Standard Solution--
Dilute 10.00 me K2Cr207 stock solution to 100 me
(1 md = 5 pg Cr*®) with water.

4,3.5 Sulfuric Acid, 10 percent (v/v)e-
‘Dilute 10 me HzSO4 to 100 m2 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 mR 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 Preservation

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-me beaker. Evaporate to dryness. Place the contents of Container
Number 1 in the same beaker (cut the filter into small pieces). Add 40 m&
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 m
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

Heigh 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 me volumetric flask and add sufficient water to bring the volume to
approximately 80 me. Adjust the pH to 2 + 0.5 with 10 percent
HZSO4, 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 ug 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 Cr*® 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 ug of cr*é (less is
acceptable if not possible). Spike one of the aliquots with an aliquot of
standard solution that contains between 30 and 50 ug of Cr*é. Now
treat both the spiked and unspiked sample aliquots as described 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

Eq. 1~1

Where:
C, = cr*® in the standard solution, pg.
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 samples 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.
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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 ug 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 m¢, 1 m2, 2 mQ,
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5me, 10 m, 15 me, and 20 m¢ of the working standard solution

(1 mk =5 pug Cr*®) to a series of seven 100-m1 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, + 5A5 + 10A, + 15A5 + 20A,
KCFS' .

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

where:

Calibration factor.

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

> > > > P P> K
o | s WON =D

6.2.2.1 rophotometer Calibrati 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 line. These calculated concentration values
shall not differ from the actual concentrations (i.e., 5, 10, 25, 50, 75,
and 100 pg Cr*€/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.
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7.1 Total Cr*® in Sample.
Calculate m, the total ug Cr*® in each sample, as follows:

Where:

100 K. AF
m=__

Va

100 = Volume in me of total sample.

A = Absorbance of sample.
F « Dilution factor (required only if sample dilution was needed to
reduce the absorbance into the range of calibration).
Vy = Volume in me of aliquot analyzed.
7.2 Average Dry Gas Meter Temperature and Average Qrifice Pressure Drop

Same as Method 5, Section 6.2._

Same as Method 5, Section 6.3, 6.4, and 6.5, respectively.

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

-6

7.5 Isokinetic Variation, Acceptable Results
Same as Method 5, Sections 6.11 and 6.12, respectively.

8.0 BIBLIOGRAPHY

1. Test Methods for Evaluating Solid Waste. U.S. Environmental
Protection Agency. SW-846, 2nd Edition. July 1982.
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2. Cox, X.B., R.W. Linton, and F.E. Butler. Determination of Chromium
Speciation in Environmental Particles - A Multitechnique Study of
Ferrochrome Smelter Dust. Accepted for publication in Environmental
Science and Technology.

3. Same as in Bibliography of Method 5, Citations 2 to 5 and 7.
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APPENDIX C
CHAIN OF CUSTODY



SAMPLE CHAIN OF CUSTODY

Plant: Hgm ('_ijmg Qm ,",g!ék Test Humber: Q9o

Date Sampled: |=30-8£4 Run Number: |

SAMPLE RECOVERY

Container Code Description

I-] | 2+ impi ' = inlet
0= “ . - . - Mesh pad ouHet

PS-) | _’ﬂn.baa_mﬁ‘_m-

MP-) Mpsh pnd rinsl
Person Engaged in Sample Recovery

Signature:

Title: geﬁid !gnmﬁ égeeeb-v

Location at which Recovery was Done: ﬁa;lﬁ&}

Date and Time of Recovery: | S, .

Sample(s) Recipient Upon Recovery 1f Not Recovery Person

Date and Timof Receipt: #'/39_/54 - QLOQL

Sample Storage: (liau -up Adowl - buuldies

Laboratory Person Receiving Sample
Signature C&.gus

Title: -

T

Date and Time of Receipt:

Sample Storage:

ANALYSIS
Date and Time
Container Code Method of Analysis of Analysis Signature of Analyst

_X-| Lr f"’/ color mehric. Vapea - i20 (]

D-_I_ (1% "
_PS-l ! " v«
_MP-] "~ - -
Cc-2
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SAMPLE CHAIN OF CUSTODY

Plant: ¢ Q ' : Test Number:  GSf
Date Sampled: ;lg”gq Run Number: _ o
SAMPLE RECOVERY
Contaiper Code Description
-2 “ ) ' = s

0-a W b ‘e - Y - M.I_éh MMM’J. l
Pe-a _pm.uq_ba_u rince

Person Engaged in Sample Recovery

- TE =s = EE e

Signature:

_ BawdK [t
Title: F ol o, _f_nglw

Location at which Recovery was Done; agfﬂaﬁf

Date and Time of Recovery: llﬂlﬁ 1020 -

Sample(s) Recipient Upon Recovery lf Not Recovery Person

Signaturé::}

Title: eliy

Date and Time~of Receipt:.Jlgihﬁi__JLJZQan_
Sample Storage: (l1pa up A0~ hldg :
V)

Laboratory Person Recelving Sample

Signature P S
Title: -

et

Date and Time of Receipt:

Sample Storage:

ANALYSIS
Date and Time
Container Code Method of Analysis of Analysis
0-2 Crve JERL] 200p
T o W u

%;2 L ‘ n "

Cc-3
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SAMPLE CHAIN OF CUSTODY

Plant: ﬂﬂﬂd ( hm gfxﬂﬁ‘ “‘&‘5 Test Number: QSS’

Date Sampled: I!SIIBQ Run Number: ]

SAMPLE RECOVERY l
Container Code ' Description
I-3 Nozzl + | ' (N5 =

3R - PuLuJ.J'

; n “w “ o v Mo ch 2 outlsf

Bea —ploting buth, cinoe

Person Engaged in Sample Recovery

Signature: Da AA :‘d’ k b_m

Title: N jun:ﬂld \-jl/nﬂv\ ﬁ oe.é/v

Location at which Recovery was Done: @_P[M

Date and Time of Recovery: "ﬂ!ﬂ g:@Q .

Sample(s) Recipient Ppon Recovery if Not Recovery Person

Date and Tim of Receipt: |‘§1¢Q 5:00 prA—

Sample Storage: G,LL[L«.-Q‘Q ADBOYW-~ bldq

v}
Lahoratory Person Receiving Sample

Signa turéj%@wu.s
Title: *
v "

Date and Time of Receipt:

Sample Storage:

ANALYSIS
Date and Time
Container Code Method of Analysis of Analysis Signature of Analyst
-3 (rte 1|31/82  &:0Dpu Oroeus
0-3 Y “ -

P53 " e,

c-4
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SAMPLE CHAIN OF CUSTODY

Plant: Mﬂmw,hg#h Test tumber: 24SBH

Date Sampled: ++ 2)i|R9 Run Number: 4
—' L
SAMPLE RECOVERY

Container Code Deseription

-y - . . } 28 . _ .

0-4 “ - WY - « = jesh ppdk eubef
o-d ' _fiah.%_m.hn_un_sl

Person Engaged in Sample Recovery
_ \ .

Signature:

— Kawd K (e
Title: F o o Buodin

Location at which Recovery was Done: QP_[M}

Date and Time of Recovery: _;Ldm_mm

Sample(s) Recipient Upon Recovery if Not Recovery Person

Date and Ti of Receipt: 2] [&4 1300 AA

Sample Storage: _(lf-up Alsn - ddﬁ

Laboratory Person Receivi Sample

Signatur

Title: :

e
Date and Time of Receipt:

Sample Storage:
ANALYSIS

Date and Time
Container Code Method of Analysis of Analysis Signature of Analyst

Ty (rre /.84 _rwp 3

0~y (e “ gl
(%.L] . n N , QH 3

C-5

q
B
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SAMPLE CHAIN OF CUSTODY

Plant:d‘[dm {!ﬂmm{' S’leﬂzlﬁé Test Number: SQ8A

Date Sampled: Q.I[ lﬂﬂ_ Run Number: 5
T
SAMPLE RECOVERY

Container Code Degcription
r-s MOY = g nnse -MMI3R~ wshpadivlet
0:8 W m . < v vush ol oudlel
Pa-s {dﬂ.hag_mm_mu

Person Engaged in Sample Rg.covery

[N

Signature: Lkud E ! Qmm._.._.
Title: JLMA—«
Location at which Recovery was Done:@_ﬂ@}'

Date and Time of Recovery: QIJ]M 50 N
‘ {
Sample(s) Recipient Upon !@overy 1f Not Recovery Person
Signatur

Date and Timé of Receipt: __Q‘_Llﬂ_wp

Sample Storage: - -
Laboratory Person Regeiving Sample
Signatur S
Title: ' .
s

Date and Time of Receipt:

Sample Storage:

ANALYSIS
Date and Time
Container Code Method of Analysis of Analysis Signatuyce of Analyst
-5 (rte =] ¢9q ot <= <
D-S « - "

-5 . - .
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APPENDIX D
EQUIPMENT CALIBRATION DATA



-

PITOT TUBE CALIBRATION DATA SHEET

Calibrated Bys 7 W1 //c72
Date: /-2 /- 5“7,

Pitot I.D. No.: S-3A4

Effective Length: 3/

Pitot Tube Assembly Level? Yes \/ No

Pitot Tube Openings Damaged? Yes (explain below) _ ~ No \/

Qg = l ° (<10°), ay; = ( ¢ (<10°)
By = C * (¢5°) Bp=__© * (<5°)
Y= ( . . 2. e rae 6.727 o
z=asin) = 0.0l cm (in.) 0.32 em (<1/8 in.)
W= Asin(fm= G.03 2 cm (in.) 0.08 cm (<1/32 in.)
Py = a.v03 @ (in.)
P = a. Y63 e (in.)
Dt - O 3-) / cn (in.)
Comments:

Calibration Required? Yes No
D-2
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PITOT TUBE CALIBRATION DATA SHEET

Calibrated By: 7—”7/ / / C7Z

/-27-387

Date:

Pitot I.D. No.:

S-318

Effective Length: 3

v

Pitot Tube Assembly Level? Yes

Ro

Pitot Tube Openings Damaged? Yes (explain below)

No /

ay = / ° (<10°) Gy = :::7 * (<10°)
By = ( * (<5°) B, =___Q ¢ (<5°)
Y - / L ] a - Q L] A - C’l 9/3 .
2=2asin | = o.0(L en (in.) 0.32 cm (<1/8 in.)
 wwAsinQ= O 03‘:}" em (in.) 0.08 em (<1/32 in.)
P - c-945S e (in.)
Py = ()c{gs cm (in.)
Dt = (:\ . -:;g(-‘ [#-1] (in.)
Comments:
Calibration Required? Yes Na /
D=-3
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S Locy )
| FES T
l " TEMPERATURE SENSOR CALIBRATION DATA FORM
| Date (0~ (3-8 3 Thermocouple number _SA/= (

l Ambient temperature _77( °c Barometric pressure 29.50  in. Hg
l ' . Calibrator 7. /7% [/er Reference: mercury-in-glass ASi3F 390768

Descrlptlor_lﬁmp(lt':- gcﬂo oLher
. Reference 'I‘hermocouple
. Reference b thermometer potentiometer | Temperature c

_ point source temperature, temperature, difference,
l . number (specify) °C °C %
' / fee bath| 32 3/ 0-2
- .
I 2 ambient G 79 .y
e boddi (g 202 R0 0.3
Waltey

' aEvery 30°C (S0°F) for each referecnce point.
' Type of calibration system used.

C[Lref Lemp, °C + 273) - (test thermom temp, °C + 2‘73_1] :
' ref temp, °C + 273 j 100<1.57%.

| D-4
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[

C
C

1
[
1§

" TEMPERATURE SENSOR CALIBRATION DATA FORM

Date [/O0=~/3"8(

Thermocouple number </

Ambient temperature 7/ °F Barometric pressure .29.S<C in. Hg

Calibrator 7. /#1//Ev

Reference:

mercury-in-glass At 3f 3Xc13

Description <A ALE  HAND other _
- Reference Thermocouple
Reference p |thermometer potentiometer | Temperature,
point Source temperature, temperature, difference,
number (specify) °C °C %
(. | rce beth 32 3 o
9. |embret | (g 7y /.0
n P
5. éo’/ 5 22 e 0.3

ZUaZ/ ev

:Every 30°C (50°F) for each reference point.
“Type of calibration system used.

c[(ref temp, °C + 273) - (test thermom temp, °C + 273)
ref temp, °C + 273

] 100<1.5%.

D=5
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APPENDIX E
PROCESS DATA




HARD CHROMIUM SPECIALISTS
AMPERE-HOUR CALCULATIONS
TEST RUN NO.: 3

Time Time

(24-h clock) interval, min Current, Ampere-hours
Inlet Qutlet Inlet Qutlet amperes Iniet Outiet
14:00 14:00
14:10 14:10 10 10 5,400 900 900
14:20 14:20 10 10 5,400 900 900
14:30 14:30 10 10 5,400 900 900
14:40 14:40 10 10 5,400 900 900
14:50 14:50 10 10 5,400 900 900
15:00 15:00 10 10 5,400 900 900
SUBTOTAL 60 60 5,400 5,400
15:08  15:07
15:17 15:17 9 10 5,400 810 900
15:27 15:27 10 10 5,400 900 900
15:37 15:37 10 10 - 5,400 900 900
15:47 15:47 10 10 5,400 900 3 900
15:57 15:57 10 10 5,400 900 900
16:08 16:07 11 10 5,400 990 900
SUBTOTAL 60 60 5,400 5,400
TOTAL 120 120 10,800 10,800




|
|
HARD CHROMIUM SPECIALISTS
AMPERE-HOUR CALCULATIONS
l TEST RUN NO.: 4
Time Time
l (24-h _clock) interval, min Current, Ampere-hours
Inlet Outlet Inlet Outlet amperes Inlet - Outlet
I 09:10  09:11
09:20  09:20 10 9 3,000 500 450
' 09:30 09:30 10 10 3,000 500 500
09:40 09:40 10 10 3,000 500 500
' 09:50 09:50 10 10 3,000 500 500
10:00 10:00 10 10 3,000 500 500
10:10 10:10 10 10 3,000 500 - 500
' 10:20  10:20 10 10 3,000 500 500
10230 10230 10 10 3,000 500 500
l 10:40 10:40 10 10 3,000 500 500
| 10:46 10:47 6 7 3,000 300 350
I SUBTOTAL 96 96 | 4,800 4,800
' 10:57 10:55
' 11:06 11:06 9 11 3,000 450 550
11:16 11:16 10 10 3,000 500 | 500
I 11:26 11:26 10 10 3,000 500 500
11:36 11:36 10 10 3,000 500 500
' 11:46 11:46 10 10 3,000 500 500
11:56 11:56 10 10 3,000 500 500
l 12:06 12:06 10 10 3,000 - 500 500
12:16 12:16 10 10 3,000 500 500
' 12:26 12:26 10 10 3,000 500 500
12233 12:31 7 5 3,000 350 250
' SUBTOTAL 96 96 4,800 4,800
TOTAL 192 192 9,600 9,600
|
|



l HARD CHROMIUM SPECIALISTS
AMPERE-HOUR CALCULATIONS
' TEST RUN NO.: 5
Time Time
l (24-h_clock) interval, min Current, Ampere-hours
Inlet Outlet Inlet Ouﬂ_et amperes Inlet Outiet
. 13327 13:27 |
13:36 13:36 9 9 3,000 450 450
' . 13:46 13:46 10 10 3,000 500 500
13:56 13:56 10 10 3,000 500 500
14:06 14:06 10 10 3,000 500 500
' 14:16 14:16 10 10 3,000 500 500
© 14:27 14:27 11 11 3,000 550 550
l SUBTOTAL 60 60 3,000 3,000
' 14:39 14:31 _
' 14:48 14:48 9 17 3,000 450 850
14:58 14:58 10 10 3,000 500 500
l 15:08 15:08 10 10 3,000 500 500
15:18 ‘ 15:18 10 10 3,000 500 500
' 15:28 15:28 10 10 3,000 500 500
15:39 15:31 11 3 3,000 850 150
I SUBTOTAL 60 60 3,000 3,000
' TOTAL 120 120 6,000 6,000
I E-6



| SOURCE SAMPLING DATA SHEET
' Plant: Hard Chromium Specialists, Inc.
Location: York, Pennsylvania
' Tank No.: 1
' Dimensions Surface
' Description of of part, in. area of
Run No. parts plated (d, 2) part, in.
' 1--1/30/89 1 hydraulic cylinder 7, 69 1,517
2--1/31/89 1 hydraulic cylinder 7, 69 1,517
' 3--1/31/89 2 hydraulic cylinders 5.9, 68 1,175
7, 69 1,517
l 4--2/1/89 -1 hydraulic cylinder 7, 69 1,517
' 5--2/1/89 1 hydraulic cylinder 7, 69 1,517
]



SOURCE SAMPLING DATA SHEET

Plant: Hard Chromium Specialists, Inc.
Location: York, Pennsylvania
Date: 1/30/89
Run No.: 1--No polypropylene balls
Tank No.: 1
Inlet Qutlet
Start time: 13:26 Start time: 13:25
Stop time: 16:53 Stop time: 16:52
. Temperature Control
Time . Voltage, Current, of plating device
(24=h clock) volts amperes solution, 'F AP, in. w.c. Notes
13:25 4.6 3,000 131 Testing started: 13:25
13:35 4,6 3,000 13 2.5 ‘
13:45 . 4.6 3,000 131 2.5
13:55 4.6 3,000 13
14:05 4.6 3,000 13 14:00 operator manually
added some chrome from
rinse tank
14:15 4.6 3,000 131 .
14:25 4.6 3,000 131 No visible stack emissions
14:35 4.6 3,000 131
14:45 4.6 3,000 130 Sampl ing stopped for outiet
14:55 4,6 3,000 130 port change: 15:01
15:02 4.6 3,000 130 Sampl ing stopped for inlet
port change: 15:02
15:15 4.6 3,000 130 ’ Resumed sampling at outlet:
15:2% 4.6 3,000 130 15:16
15:35 4.6 3,000 130 Resumed sampling at inlet:
15:45 4.6 . 3,000 130 15:17
15:55 4.6 3,000 130
16:05 4.6 3,000 130
16:15 4.6 3,000 130 2,5
16:25 4.6 3,000 130
16:35 4.6 3,000 130 2.5
16:45 4.6 . 3,000 130 :
16:55 4.6 3,000 130 Tes'rigg stopped at outiet:
16:
Testing stopped at inlet:
16:53
E-8



SOURCE SAMPLING DATA SHEET

Plant: Hard Chromium Specialists, Inc.
Location: York, Pennsylvania
Date: 1/31/89
Run No.: 2--No polypropylene balls
Tank No.: 1
Inlet Outlet
Start time: 09:31 Start time: 09:25
Stop time: 11:43 Stop time: 11:41
Temperature Control
Tima Voitage, Current, of plating device
(24=h clock) voits amperes  solution, °F AP, in. w.c. Notes
09:30 4.7 3,000 13 2.7 Testing started at
09:40 4.7 ,000 13 ’ 2,7 outlet: 09:25
09:50 4.7 3,000 13 2.8 Testing started at
10:00 4,7 3,000 131 2.8 inlet: 09:31
10:10 4.7 3,000 131 2.8
10:20 4.7 3,000 13 2.8
10:30 4.7 3,000 131 Sampiing stopped for outleft
port change: 10:25
10:31 4.7 3,000 13 Sampling stopped for inlet
port change: 10:31
10:42 4.7 3,000 130 2.8 Resumed sampling at
outlet: 10:41
10:52 4.7 3,000 130 2.8 Resumed sampling at
inlet: 10:43
11:02 4,7 3,000 130
11:12 4.7 3,000 130 2.6
11:22 4.7 3,000 130
11:32 4.7 3,000 130 2.6
11:42 4.7 3,000 130 2.6 Testing stopped at

outlet: 11:41
Testing stopped at
inlet: 11:43




SOURCE SAMPLING DATA SHEET

Plant: Hard Chromium Specialists, Inc.
Location: VYork, Pennsylvania
Date: 1/31/89
Run No.: 3--No polypropylene balls
Tank No.: 1
Inlet Qutiet
Start time: 14:00 Start time: 14:00
Stop time: 16:08 Stop time: 16:07
Tenperature Control
Time Voltage, Curreant, of plating device
(24-h clock) voits amperes solution, °F AP, in. w.c. Notes
14:00 5 5,400 129 2.6 Testing started: 14:00
14:10 5 5,400 130 2.6
14:20 5 5,400 130
14:30 5 5,400 130 2.6
14:40 5 5,400 131
14:50 5 5,400 131 2.6
15:00 5 - 5,400 131 Sampling stopped for port
15:07 5 5,400 132 change: 15:00
15:17 5 5,400 132 Resumed sampling at
15:27 5 5,400 132 2.6 outlet: 15:07
15:37 5 5,400 133 Resumed sampling at
15:47 5 5,400 132 2.6 inlet: 15:08
15:57 9 5,400 132
16:07 5 5,400 132 2.6 Testing stopped at
outlet: 16:07
Testing stopped at
inlet: 16:08
E-10



SOURCE SAMPLING DATA SHEET

Plant: Hard Chromium Specialists, Inc.
Location: York, Pennsylvania
Date: 2/1/89

Run No.: 4--With polypropylene bails
Tank No.: 1

Inlet Qutlet
Start time: 09:10 Start time: 09:11
Stop time: 12:34 Stop time: 12:34
: Temperature Control
Time Voltage, Current, of plating device
(24=h clack) volts amperes  solution, °F AP, in. w.c. Notes
09:10 5 3,000 129 2.6 Testing started at
09:20 5 3,000 13 2.6 intet: 09:10
09:30 5. 3,000 13 Testing started at
09:40 5 3,000 131 outier: 09:11
09:50 5 3,000 131 2.6
10:00 S 3,000 132
10:10 S 3,000 132
10:20 5 3,000 132
10:30 ] 3,000 132 2.6
10:40 5 3,000 132
10:48 5 3,000 132 Sampl ing stopped for inlet
port change: 10:46
Sampl ing stopped for outlet
port change: 10:47
10:56 5 3,000 132 " Resumed sampling at
11:06 5 3,000 133 outlet: 10:55
11:16 3 3,000 132 Resumad sampling at
11:26 ) . 3,000 132 inlet: 10:57
11:36 5 3,000 132
11:46 5 3,000 132 2.6
11:56 5 3,000 132
12:02 5 3,000 132
12:06 -] 3,000 132
12:16 ) 3,000 132 2.6
12:26 5 3,000 133
12:34 S 3,000 133 Testing stopped at
outlet: 12:31
Testing stopped at
inlet: 12:33
E-11




SOURCE SAMPLING DATA SHEET

Plant: Hard Chromium Specialists, Inc.
Location: York, Pennsylivania
Date: 2/1/89

Run No.: 5--With polypropylene balls
Tank No.: 1

Inlet Qutlet
Start time: 13:27 Start time: 13:27
Stop time:s 15:39 Stop time: 15:31
Temperature Control
Time Voltage, Current, of plating device
(24-h clock)  volts amperes  solution, "F AP, in. w.c. Notes
13:26 5 3,000 152 2.6 Testing started: 13:27
13:36 5 3,000 132 :
13:46 5 3,000 133
13:56 5 3,000 132
14:06 5 3,000 132
14:16 5 3,000 132 2.6
14:26 5 3,000 132 Sampl ing stopped for port
14:38 5 3,000 132 change: 14:27
14:48 5 3,000 132 2.6 Resumed sampling at
outlet: 14:31
Resumed sampling at
inlet: 14339
14:58 5 3,000 133
15:08 ] 3,000 132 2.6
15:18 5 3,000 132
15:28 5 3,000 132 Testing stopped
outlet: 15:31
15:38 5 3,000 132 Testing stopped
‘ intet: 15:39
- E-12



APPENDIX F
PROJECT PARTICIPANTS AND ACTIVITY LOG




PROJECT PARTICIPANTS

Rg;pgﬂ;ibilitv

Observed test activity and
on-site data reduction and

Name Title
Frank Clay U.S. EPA Task Manager
Computer Center Coordinator
Test Observationist calculations
John Brown U.S. EPA, Technician

Andrew Weisman

Eric Hollins
Robert Mentzer

David Wetmore

Helen Owens

Bruce Gerber

Mary-Jo Caldwell

PEER Consultants, P.C.
Project Leader

PEER Consultants, P.C.
Technician

PEER Consultants, P.C.
Technician

Pacific Environmental
Services

Pacific Environmental
Services
Project Leader

Pacific Environmental
Services
Technician

MRI
NESHAPS Contractor

F-2

Conducted Screening Methods

tests

Coordinated test activity
with plant and contractors
Data reduction and report
preparation

Assisted in site set-up,
sampling, sample recovery

Assisted in site set-up,
sampling, sample recovery

Conducted emission sampling,
sample train set-up and
recovery

On site analysis

Conducted emission sampling,
sample train set-up and
recovery

Monitored process operation






