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1.0 INTRODUCTION

1.0 INTRODUCTION

Source testing was conducted at Roll Technology, Inc.,
Greenville, South Carolina, from September 22 through
September 24, 1987. The primary purpose of this test was to
evaluate an inexpensive screening method as an alternative to
a Reference Method 13-B test for determining compliance.
Reference Method 13-B tests also were conducted to evaluate the
performance of the double-packed-bed scrubber and mist elimi-
nator used to control emissions from four hard chromium plating
tanks. The mass emission tests were performed by Peer
Consultants, Inc., under the direction of Messrs. Frank Clay
and John Brown of the U. S. Environmental Protection Agency
(EPA) , Emission Measurement Branch (EMB), and the screening
method tests were performed by EMB personhel.' Personnel from
Entropy Environmentalists, Inc., Research Triangle Park, North
Carolina, analyzed samples for hexavalent chromium at the plant
_ site. Ms. Robin Barker of Mldwest Research Institute monitored
the'pfocess during the tests.

1.1 TEST PROTOCOL

1.1.1 Screening Method Tests

TeflonR filters from personal samplers and pieces of
TeflonR tubing (8 inches in length) were used to collect the
samples. Both the filters and the tubing were placed into
the gas stream such that the tubing and filter openings faced
directly into the gas stream flow. The sample locations were
the inlet of the scrubber and outlet of the mist eliminator.
TeflonR filters and tubing were selected as the collection
media because chromium has a high affinity to attach to the




TeflonR surface, and TeflonR is chemically inert with respect
to chromic acid. Screening tests were conducted concurrently
with the Reference Method 13-B tests at the inlet of the
scrubber and the outlet of the mist eliminator. At the inlet,
8ix 1-hour test runs were made. At the outlet, five 2-~hour
test runs were made. The purpose of the.screéning method is
to develop an inexpensive test method for compliance testing.

1.1.2 Mass Emission Tests

Testing was conducted at the inlet and outlet of the
scrubber and at the outlet of the mist eliminator. (The
scrubber outlet also serves as the inlet of the mist elimji-
nator). Six mass emission tests were conducted on the scrubber
and mist eliminator. The inlet and outlet locations were
tested simultaneously, and each test run lasted 2 hours.
Emission testing was conducted with a modified Method 13-B
sampling train. The sampling train was modified for chromium
by eliminating the filter. One tenth normal sodium hydroxide
-is used in the impiﬁgers.- ) . : -

1.1.3 Process Operations During Testing

At the time of the test, the plant was plating industrial
rolls and machine parts. Process operating parameters such as
current, voltage, and bath temperature were recorded during
each test-run. Also recorded were descriptions (dimensions
and surface area) and plating requirements-(current and plating
time) of each individual Job or item being plated during each
test run. The process was operating normally during testing.

1.2 SCRUBBER AND MIST ELIMINATOR TESTING

The double packed-bed scrubber was manufactured and
installed by Napco, Inc. in 1978.. Four plating tanks are
vented to the scrubber, and whenever two of the tanks were
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not charged, testing was stopped. The pressure drop across
the scrubber was monitored during testing and averaged 0.31
kilopascal (kPa) (1.25 inches of water column [in. w.c.]).
Personnel at Napco, Inc., were contacted to determine the
design pressure drop of the unit. Napco, Inc., reported
that the design pressure drop is 0.75 kPa (3.0 in. w.c.),
which indicates the scrubber was operating well below optimum
conditions during testing. The design gas flow rate of the
scrubber was 9.4 standard cubic meters per second (m3/s)
(20,000 standard cubic feet per minute [scfm]). During
testing, a gas flow rate of 5.0 standard m3/s (10,700 scfm)
was measured. Therefore, the collection efficiency during
testing would be expected to be below the design efficiency
(96 to 99 percent) reported by Napco, Inc., because of the low
contact and turbulence generated between the liquid and gas
streams, as indicated by the flue gas flow rate and pressure
drop monitored. ' .
The mist eliminator was manufactured and installed down-
stream of the scrubber by KCH Services, Inc., in August -1987.
The pressure drop across the mist eliminator was not measured
duriné testing. The wash down spray system for the mist
eliminator was not installed at the time of the test. This
system is necessary to provide adéquate rinsing of the mist
"eliminator blades to remove accumulations of chromic acid.
Inadequate rinsing could adversely affect the performance of
the mist eliminator.

1.3 CONCLUSIONS

The results of the screening method tests can be compared
to the results from the mass emission tests to evaluate the
screening method as alternative to EPA Method 13-B because
samples for both tests were taken at the same locations simul-
taneously. These results are discussed later in the report,
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Because the double packed-bed scrubber was operating at a
pressure drop and gas flow rate well below design and because
the mist eliminator rinse system had not been installed,
performance data of these units in combination or individually
should not be considered representative of performance levels
achievable with properly installed, operated, and maintained
double packed-bed scrubbers and mist eliminators.

This report is organized into several sections addressing
various aspects of the testing program. Immediately following
this introduction is the "Process Operation" section which
includes a description of the process and control device
tested. Following this is the "Summary of Results" section
which presents table summaries of the test data and discusses
these results. The next section, "Sampling Locations and Test
Methods" describes and illustrates the sampling locations for
emissions testing and grab sampling and then explains the
sampling strategies used. The Appendices present the complete
Test Results and Example Calculatlons (Appendix A), Fleld and
Analytical Data (Appendlx B), Sampling and Analytlcal Proce-
dures (Appendlx C); Calibration Data (Appendix D) : MRI Process
Data (Appendix E); and Test Participants and Observers
(Appendix F).



2.0 PROCESS OPERATION

2.1 PROCESS DESCRIPTION

Roll Technology, Inc., is a job shop specializing in
precision finishing and refinishing of industrial rells.
Operations performed at this facility include hard chromium
plating, sulfamate nickel plating, machining, grinding, and
mirror finishing. The plant plates rolls that are used pri-
marily in the paper manufacturing, rocofing, laminating, and
coating industries.

There are seven hard chromium plating tanks at this
facility, arranged as shown in Figure 2.1. On the average,
the tanks are charged for a total of 20 hours per day. Appro-
ximately 4 hours per day are required for the change-over of
rolls. During a change-over, the roll that has been plated is
raised out of the plating tank, rinsed with water from a hose,
and transferred to the grinding area. Then, the roll to ke
plated is cleaned with an abfasivercleanser and lowered into
the plating solution. Plating times range from 1 to 36 hours,
depending on the surface area of the roll and the plate
" thickness required. Rolls that require longer plating times
typically are plated overnight, and rolls that require shorter
plating times are plated during the day when personnél are
available to perform the change-over.

Tank Nos. 1, 2, 3, and 7 were tested during this source
test program. The tanks are situated below floor level and are
oriented with the longest dimension in the vertical direction.
Each tank is serviced by an electric hoist that lowers and
raises the rolls into and out of the plating solution. In
addition, each tank is equipped with a timer that automatically
turns off the electrodes at the end of the specified plating
time.
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Figure 2-1. Plan view of ROLL TECHNOLOGY CORPORATION
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The plating tanks are typical of other hard chromium
plating tanks in the electroplating industry, pased on
operatlng parameters such as current, voltage, plating tlme,
and chromic acid. concentration. Table 2-1 presents the process
operating parameters for the four tanks. Although the composi-
tion of the-platlnq sclution remains constant, the operating
voltage and current vary with each roll that is plated.

2.2 ATR POLLUTION CONTROL

prior to August 1987, the emission control system on the
four tanks consisted of double-sided draft hoods on each tank
connected to a commen duct and vented to a double packed-bed
scrubber located on a mezzanine adjacent to the plating tanks
(see Figure 2-3). During August, the emission control system
was reconditioned; and a mist eliminator was installed down-
stream of the scrubber. The mist eliminator was installed to
circumvent any cAarxry-over of chromlc acid from the scrubber.
KCH'Sérv1ces, '/U;, was the contracter who reconditioned the
capture system and installed the mist eliminator.’

During the reconditioning of the capture system, the
original hoods on Tank Nos. 2 and 7-were replaced with new
double-sided draft hoods and new ductwork was installed fron
each of the four ventilation hoods up to the entrance teo the
scrubber. In addition to these modifications, an epoxy coating
was added to the outside of all the ductwork in the emission
control system to prevent corrosion and leakage from the ducts.
A plan view of the exhaust system is shown in Figure 2-2.

The double packed-bed scrubber was manufactured and
jnstalled by Napco, Inc., in 1978 (Model No. MA-10l). Each
bed is 30 centimeters (12 inches) in depth and contains
polypropylene mass packing. The beds are sprayed continuously
with water, which drains into a remote holding tank and is
recirculated to the scrubber. The design ligquid flow rate is
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Figure 2-3. Scheamatic of Emission Control System at Roll Technology, Greenville,
South Carolina
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‘75 to 225 liters per minute (20 to 60 gallons per minute)
and the design gas flow rate is 564 cubic meters per minute
' (m3/m1n)(20 000 standard cubic feet per minute [scfm]) .
‘However, the gas flow rate during testing was 311 m3/min
(11,550 actual cubic feet per minute).

The 568-liter (150-gallon) holding tank is flushed and
filled with clean wWater two or three times a day. The spent
liquid is either used as makeup solution for the plating tanks
or is treated on site 'in a wastewater treatment system. The
scrubber also contains a chevron-blade mist eliminator stage
for the removal of water droplets entrained in the exhaust gas
stream. The entire scrubbing unit has a design control
efficiency of 96 to 99 percent for the removal of chromic acid.

The ductwork is divided at the outlet of the scrubber and
is rejoined at the inlet to the mist eliminator. The nist
eliminator was installed on the roof of the plating shop. -The
mist eliminator contains a double set of wave-type blades that
change-the direction of gas flow four tlmes at 30° angles,
‘which causes chromic acid droplets to impinge on the blades by
inertial force. 1In addition, spray nozzle& are mounted at the
inlet of the mist eliminator. The nozzles are activated
periodiéally to wash down the blades with water to remove
chromic acid. The wash down water is drained to the scrubber
holding tank. During testing, the piping-for the water spray
system had not been installed to allow for rinsing of the mist
eliminator. ' '

During the reconditioning of the control system, the
original exhaust fan was relocated from the outlet of the
scrubber to a location downstream of the mist eliminator.

The fan was manufactured by Duall Industries, Inc. (Model No.
NH-66) and is rated at 564 m3/min (20,000 standard cubic feet
per minute [scfm]) for air at 21°c (70°F). During testing a

gas flow rate of 288 m3/min (10,7004 scfm) was measured.
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2.3 PROCESS CONDITIONS DURING TESTING o

Mass emission tests were conducted at the inlet and outlet
. of the scrubber and at the outlet of the mist eliminator to
characterize the performance of the control devices lndepend-l”
ently and in series. ' '

Process operating parameters such as plating‘solution
temperature, operating voltage, and operating current were
monitored and recorded during each test. run. . The process was

operating normally during emission testing. Process data -
sheets documenting the process operating parameters monitored
during testing are presented in Appendix E. Data on the
average operating paraheters recorded for each test run are
presented in Table 2.2. Also recorded were descriptions
(dimensions and surface area) and plating requirsments (cﬁrrent
and platlng time) of each 1nd1v1dual job or item being plated
during each test run. This information was obtained from log
sheets maintained by plant personnel andg is also presented in
Appendix E. The total current ‘supplied to the tanks during
each test run was calculated in terms of ampere-hours and ls'
reported in Appendlx E. A summary of the total current values
'is presented in Table 2-3. _

' The pressure drop across the scrubber was neasured twice
during testing and averaged 0.31 kilopascals (kPa)(i.ZS inches
of water). Due to the low pressure drop monitored, personnel
at Napco, Inc., were contacted to determine the design pressure
for the unit. Napco, Inc., reported that the scrubber was de-
signed to operate at a pressure drop of 0.75 kPa (3.0 in w.c.).
The low pressure drop and gas flow rate monitored during
testiﬁg indicate that the scrubber was operating below optimum
conditions. |

Grab samples were taken from each plating tank to
determine the chromic acid concentration of the plating solu-
lution during emission testing. The grab samples were taken
immediately after test run No. 3 was completed. Grab samples
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TABLE 2-2. AVERAGE OPERATING PARAMETERS RECORDED DURING EACH

MASS EMISSION TEST RUN

Operating '
_ Operating - turrent, Temp. of plating
Run No. Tank No. voltage, volts amperes - solution, °C (°F)

1 ) 5.4 800 54 (129)
2 7.6 - 2,550 52 (126)

3 10.1 . 4,400 54 (130)

7 6.9 1,500 - 53 (128)

2 1 7.0 3,000 54 (130)
' 2 9.0 4,000 54 (130)
3 10.2 4,400 54 (129)

7 7.6 2,200 54 (130)

'3 1 6.4 1,855 53 (128)
2 6.1 1,500 53 (128)

3 9.8 4,400 54 (129)

7 6.4 . 800 53 (128)

4 1 6.6 3,000 55 (131)
2 9.5 3,020 54 (129)

— 3 10.0 4,400 55 (131)

7 7.2 2,200 54 (130)

5 1 6.4 1,636 54 (130)
2 7.4 7,117 54 (130)

3 8.0 1,800 53 (128)

7 8.0 1,800 54 (129)

6 1 7.3 2,800 54 (130)
2 7.1 3,010 54 (129)

3 12.2 4,254 55 (131)

7 6.8 2,300 54 (130)
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TABLE 2-3. TOTAL CURRENT SUPPLIED TD TANKS DURING EACH
SOURCE TEST RUN

_ - Total current,

Run No. Tank No. ' . ampeare-hours
1 1 827
2 5,243
3 8,507
7 - 3,013
TOTAL 17,590
1 6,250
2 8,333
3 9,167
7 4,770
TOTAL 28,520
3 1 3,170
2 2,657
3 - 4,547
7 987
TOTAL 11,361
4 1 3,900
.2 5,872
3 9,020
7 2,860
TOTAL 21,652
5 1 3,170

- 2 14,233 -
3 0
7 3,330
TOTAL 20,733
6 1 3,034
2 5,027
3 7,986
7 4,326
TOTAL 20,373
2-10



of the scrubber water were taken at the end of test run Nos. 2
and 3. The chromic acid concentrations of the grab samples are
reported in Section 3 of this report. '

Test run Nos. 1, 2, and 4 were each interrupted twice.
Fach of the three runs was interrupted approximately 15 tc 20
minutes to change test ports. Run No. 1 was interrupted 20
minutes due tc a low current loéding; run Nos. 2 and 4 vere
interrupted for 20 to 3 minutes due to powey losses to the
meter boxes. Test run No. 5 was 1nferruptem for 7 wminutes due
te a brokan U-tube connector in the sample “rain, Tast un No.
5 alsc was interrupted for 15 minutes {0 hhan@a tesl ports ana
for 30 minutes due te & low current loading in the tan*. Test
run No. 3 was interrupted only once for 15 minutes to change -
the test port. Test run No. & was 1nte1rupawd four hinmes fou
brief periods; once to change the test port and threu times
because of power losses Lo the meter boxes.

A — o n







3.0 SUMMARY OF RESULTS

Method 13-B runs were conducted at the scrubber inlet,
scrubber outlet (two locations), and the demister outlet.
(Note that the scrubber outlet is also the demister inlet.)
Screening method runs were performed at the scrubber inlet
and the demister outlet. Table 3.1 summarizes the testing
schedule for the Method 13~-B runs.

In brief, from the results of the Method 13-B testing,
the uncontrolled emissions from the tanks (scrubber inlet)
averaged .085 pounds per hour of hexavalent chromium and
.109 lbs per hour total chromium. The controlled emissions
at the scrubber outlet (which is also the demister inlet)
averaged .0054 pounds per hour hexavalent chromium (total
chromium was not analyzed at the outlet). The resulting
collection efficiency for the scrubber was 93.7 percent for

hexavalent chromium.
| It is possible to use the scrubber outlet data to
determine the efficiency of the demister by comparipg'scrub—
ber outlet data with demister outlet data. The demister out-
let averaged .0033 pounds per hour total chromium for runs
two through six. Using the demister inlet values for the
corresponding runs, the average emission rate at the demister
inlet was .0056 pounds per hour of chromium six. The result-
ing collection efficiency of the demister is 40.7 percent.

By using the scrubber inlet data and the demister outlet
data, it is possible to determine the overall efficiency of
the two control devices based upon chromium six results. The
inlet average is .0854 pounds per hour hexavalent chromium
and the outlet average at the demister is .0033 pounds per
hour, the efficiency is then 96.1 percent.
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The preceding discussion covers the Method 13-B results only.
Screening results are discussed separately in Section 3.4.

In the following sections, the results addressed above and
additional results are presented and discussed in detail
according to emission type and sampling location. The
handheld computer printouts and emission calculations can be
found in Appeﬁdix A. The original field data sheets and the
analytical data are located in Appendix B.

3.1 HEXAVALENT CHROMIUM AND TOTAL CHROMIUM

Hexavalent chromium tests (EPA Method 13~-B) along with the
associated flue gas flow rates were conducted at the scrubber
inlet, scrubber outlet, and demister outlet. All samples
were analyzed on site for hexavalent chromium and the six
inlet samples (from the 13;B trains) were also analyzed for
total chromium. Complete descriptions of each sampling
location and the sampling and analytical procedure are given,
in Chapter 4 (and Appendix C). A '

3.1.1 Scrubber Inlet

The scrubber inlet represents the uncontrolled emissions
from plating tanks No. 1, 2, 3, and 7. The circular hori-
zontal inlet duct did not meet the minimum sampling specif-
ications of Reference Method 1, so the ports were located 0.8
of the total length of straight run downstream of the
vertical pipe elbow. (The location is the same as the
May 1985 Emission Measurement Branch test except that both
horizontal and vertical traverse were performed in 1987).
Prior to Method 13-B testing at the scrubber inlet, a type
S pitot traverse was éonducted along the two axes of the
duct. The duct was checked for cyclonic flow. The absolute




angle of deviation was 11.6° which is well within the 20°
allowed by Reference Method 1.

3.1.1.1 Flue Gas Conditions and Isokinetic Sampling Rate

A summary of flue gas conditions at the scrubber inlet,
scrubﬁer outlet, and demister outlet is pPresented in Table
3.2. The volumetric flow rates were quite consistent and
averaged 10900 Dry Standard Cubic Feet per minute. Average
flow rates at the scrubber inlet, scrubber outlet and
demister outlet were 11,100, 10,900, 10,700 Dry Standard
Cubic Feet (dscf) per minute. Comparing these locations with
the average, the maximum variation is less than 2 percent for
the scrubber inlet and demister outlet, while the scrubber
outlet did not vary at .all. (All tests should be so good) .

The flue gas temperature averaged 78°F (26°C) with a
moisture content of 1.6 percent. The oxygen, carbon dlodee,
and carbon monoxide content was that of air at 20.9,.0. 0 and .
0.0 percent respectlvely The volumetric flow rate at
standard conditions averaged 10,900 dry standard cubic feet
per minute (654,000 dry standard, cubic feet per hour). This
equals 309 dry standard cubic meters per minute on 18519 dry
standard cubic meters per hour. Standard conditions are 20°cC
(68°F) and 760mm Hg (29.92 in Hg) dry. The isokinetic sampl-
ing for all runs was acceptable.
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3.1.1.2 Hexavalent Chromium Emissions (Scrubber Inlet)

The hexavalent chromium emissions for each test run (see
Table 3.3) vary, but plating conditions also varied. Note
that in the table that total chromium emissions were given
for the inlet location only. Only the inlet samples were
analyzed for total chromium. Also note that only runs two
through six are listed at the demister outlet. This is
because the first run at the demister outlet was not per-
formed since screening method equipment was not available
at that location at that time.

At the scrubber inlet, emissions averaged 2.05
milligrams per dry standard cubic meter (.00089 grains per
dry standard cubic foot) and 0.039 kilograms per hour
(.085 pounds per hour).

3.,1.1.3 Total Chromium Emissions (Scrubber Inlet)

. The total chromium em1551ons for each test run (see
Table 3.3) for the inlet tests averaged 2.624 mllllgrams per
dry standard cubic meter (.0011l grain per dry-standard cubic
foot) and .050 kilograms per hour (.121 pounds per hour).

3.1.2 Scrubber Outlet

The scrubk=r outlet represents thé controlled emissions
from plating tanks No. 1, 2, 3, and 7. Two vertical ducts
were sampled simultaneously at the outlet location (the two
ducts merged into a single duct at the demister inlet).

Prior to testing, the ducts were checked for cyclonic flow
and gave average angles of deviation of 11.6° for duct A and
79  for duct B. This is well within the maximum allowable
angle of deviation of 20° as specified in Reference Method 1.




3.1.2.1 Flue Gas Conditions and Isokinetic Sampling Rate
(Scrubber Qutlets A & B)

A summary of flue gas conditions at the scrubber inlet,
scrubber outlet, and demister outlet is presented in Table
3.2. The volumetric flow rate of the scrubber outlet A loca-
tion had a higher flow rate than scrubber outlet B, (5641 vs
5251 average DSCF/M) but the two volumes added together
almost equal to the scrubber inlet volume or the demister
outlet volume. (Volumetric flow rates are actually much
closer than would normally be expected on a source test).
The flue gas temperature averaged 73°9F for scrubber outlet
A and B. The oxygen, carbon dioxide, and carbon monoxide
concentrations were that of ambient air at 20.9, 0.0, and
0.0 percent respectively. The volumetric flow rates averaged
5641 dry standard cubic feet per minute (338,460 dry standard
cubic feet per hour) at scrubber outlet A and 5251 dry
standard cubic feet per minute (315,060 dry standard cubic
feet per hour) at scrubber outlet B. Combining these two
locations gives the total‘average sCrubber -outlet flow rate
of 10,892 dry standard cubic feet per minute (653 520 dry
standard cubic feet per hour). '

The isokinetic sampling rates were well within the
allowable range for all runs.

3.1.2.2 Hexavalent Chromium Emissions (Scrubber Outlets A & B)

At scrubber outlet A, hexavalent chromium emissions
averaged 0.127 milligrams per dry standard cubic meter
(.00005 grains per dry standard cubic foot) and 0. 0012
kilograms per hour (0.0027 pounds per hour.

At scrubber outlet B, hexavalent chromium emissioné“:
averaged 0.136 milligrams per dry standard cubic meter
(.00006 grains per dry standard cubic foot) and 0.0010
kilograms per hour (0.0027 pounds per hour. '




Total scrubber outlet emissions can be determined by
combining the values determined for scrubber outlet A and
scrubber outlet B. The milligrams per dry standard cubic
meter and the grains per dry standard cubic foot will remain
relatively the same; however, the mass emission rates will
approximately double since the kilograms per hour at each
location (A&B) are added. Thus, the combined A and B
milligrams per dry standard cubic meter are 0.131 (.000057
grains per dry standard cubic foot) and the kilograms per
hour emission rate is .0024 (.0054 pounds per hour).

3.1.2.3 Total Chromium Emissions (Scrubber Outlets A & B)

Total chromium emissions were not determined for this
location.

3.1.3 Demister Outlet

The’demister outlet represents the final controlled
emissions from plating tanks No. 1, 2, 3, and 7. Emissions
from this location are those that are emitted to the
atmosphere. This vertical duct met the criteria specified in
Reference Method 1. The duct was checked for cyclonic flow
prior to sampling and the average angle of deflection was
129, which was less than the 20° angle of deflection allowed
in Reference Method 1.

3.1.3.1 Flue Gas Conditiong and Isokinetic Sampling Rate

(Demister Outlet) _
A summary of flue gas conditions at the scrubber inlet,

~scrubber outlet, and demister outlet is presented in Table
3.2. The demister outlet volumetric flow rate averaged 10720
dry standard cubic. feet per minute (643,200 dry standard
cubic feet per hour) with an average stack temperature of
83°F and a moisture content of 1.7 percent. The stack gas
composition was that of ambient air.

3=9




The isokinetic sampling rates were well within the
allowable range for all runs.

3.1.3.2 exavalent Chromium Emissions (Demister Outlet)

At the demister outlet hexavalent chromium emission
averaged 0.081 milligrams per dry standard cubic meter
(0.00003 grains per dry standard cubic foot) and 0.0015
kilegram per hour (.0033 pounds per hour).

3.1.3.3 Total Chromium Emissions (Demister OQutlet)

Total chromium emissions were not determined at this
location.

3.2 SCREENING METHOD INTRODUCTION

Prior to this test, developmental work has been
progressing in an effort to find an’ inexpensive screening
- method for chromium six. The method would be used in place
of Method 13-B sampling to provide an approximate mass emis-
sion number and hopefully provide accuracy within +50
percent. ‘

Early efforts in this project involved detector tubes,
midget impingers, and cassette filters as a means of deter-
mining chromium six concentrations. The detector tubes
proved to be too difficult to use and too insensitive to the
range of concentrations encountered. Midget impingers were
also disguarded since the majority of the chromic acid
collected was caught prior to the impinger solution. The
cassette filter appears to offer the most promise of the
three aforementioned techniques. The cassette filters are
the same as those worn by employees in a workplace that is



being sampled for pollutants. (The sample is drawn inte the
cassette holder/filter assembly by a personal sampling pump
worn by the individual).

Initial efforts with the cassette filters gave
encouraging results., Subsequent tests using the cassette
filters were plagued with problems - primarily leaks in the
apparatus, imprecise sampling volumes, and poor sample
recovery. As the project progressed, sample recovery was
improved and apparatus leaks were eliminated. Hypodermic
needles will be used in future test efforts to control the
flow.

In addition to cassette filters, 8 inch pieces of 1/8"
I.D. TeflonR tubing were used to collect samples. The tubing
appears to work as well as the cassette filter and holder and
if successful, the tubing will be much easier and less éxpen-‘
sive to use than the cassette filter and holder.

3.2.1 ~ Screening Method Procedure and Results

A description of the'screeﬁing method efforts for the
test work at Roll Technology Corporation follows. The dis-
cussion is a memo that was sent to people associated with the
chromium sampling programs and the screening method. 1In

addition to the memo, Table 3.3 summarizes screening method
results. '




3.2.2 MEMORANDUM

SUBJECT: Screening Method Results from Roll Technology
Corporation

FROM: Frank R. Clay
Emission Measurement Branch

TO: Chromium Electroplaters General File

The screening method samples taken at Roll Technology
Corporation (formerly Carolina Platers) are the best in the
series to be performed by the Emission Measurement Branch.
Sample results are all the same order of magnitude and there
appears to be a modicum of consistency to the data. While
the degree of accuracy of the method is not what is desired,
there are steps that can be taken to improve accuracy, and
the effort is, at least, encouraging.

It appears that several of the earlier problems with the -
- method have been solved. The waiting period between sample
collections and sample results has been eliminated by
performing sample.analysis on site. It also appears that
problems due to poor sample recovery technicque have been
eliminated as well. The major‘proﬁlem.that remains is that
of sample volume. |

An effort was made prior to the test at Roll Technology
to insure accurate sample volumes. Before the test, all
ThomasR pumps were run for one hour while being connected to
a wet test meter. The sampling apparatus (cassette filter or
TeflonR tubing) was also connected to the pump. Wet test
meter volumes were determined and corrected for temperature
and pressufé to ascertain the standard cubic feet per hour
sampling rate. The rotameter adjustment knobs were then
fixed into position by using silicone rubber cement. The
sample volumes determined in the laboratory were used for
field calculations of chromium concentrations from screening

method runs. Upon return from the field, the pumps were run
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again in the laboratory to see if the sample volumes were
unchanged. Unfortunately, they were not, and the true
volumes sampled in the field remain unknown.

Although the true volumes sampled in the field remain
unknown, some of the pumps were relatively close when a
comparison was made between the initial volume and the post
test volume. The closest inlet number was 2 percent high,
and the closest outlet number was 3 percent low. (This
comparison uses the initial numbers as the standard or
numerator.) The largest variation for the inlet pumps was 53
percent low while the greatest variation at the outlet was
47 percent low.

Three of the eight pumps used for the screening samples
were fairly close in p:etest and post-test volumes. One was
at the inlet and two were at the outlet. If it is possible
to consider data from these three pumps as good (which it
probably is not), then comparing these numbers with the
Method 13-B values may give some indication as to hbw
‘accurate the screening method is. B

' The accuracy range of the inlet pump_varied from 84
percent below the Method 13-B number to 395 percent above
the 13-B number. The average of the positive and negative
percent values is 73.7. The absolute average is 112.8.
Either way, the values are sémething greater than the desired
accuracy of 50 percent.

At the outlet, two of the pumps had volumes after the
test that were close to the original volumes determined prior
to the teét. Emission numbers determined from these pumps
varied from 31.0 percent to +121 percent for one of the pumps
and 5.7 percent to 119.2 percent for the other pump. The
average absolute values for these two pumps were 54.9 and 54
percent respectively, and the average of the values was 42.5
and 54 percent respectively.




During the last run of the test, two spare pumps were
operated at the outlet in addition to the four regular pumps.
The spare pumps were run for 292 minutes (4 hrs 52 minutes).
These pumps did not incorporate surge tanks or rotameters as
used on the regqular screening trains, but simply ran at
maximum capacity during the run. Tapered tubes were used for
sample extraction, and while the spare pumps were similar in
size, one pump sampled a volume about ten times that of the
other.

Without a surge tank on the inlet side of the pump, the
net effect of the pump is to extract a sample, but in the
process, the pump pulses and puffs in the inlet direction.
This may make it difficult to determine the direction of flow
of the pump and is probably the reason that one of two pumps
that sampled at maximum volume had the flow direction marked
backwards. As a result of this mismarking of the pump, the
pump was hooked up backwards. Thus, ambient air was being.
pumped into the outlet stack instead of being extracted from
it. Nevertheless, the sample collected from this train was
within 75 percent of the real concentratlon determined from
the 13-B train and was low by only 25 percent. The other
pump, through extracting a smaller sample, sampled in the
right direction and was only 2 percent greater than the real
(13-B) number. |

Data from the two unrestricted pumps were based on a
sample rate determined in the lab from 15 minutes of pump
operation. During the test, these two pumps ran for over 4
hours, so0 a 15-minute run may not have given an accurate -
sampling volume. The variation, however, would not have been
sufficient to change the data significantly. Thus, the pump
that blew ambient air into the stack provided some of the
most accurate data of all.



From the above discussion of the two pumps, it is
possible to conclude that it is more accurate to extract a
sample from the stack rather than to blow ambient air into it
if the determination of chrome 6 concentrations is the goal.
This is just another way in which science works for you here
at the United States Environmental Protection Agency.

If the percent error of the screening run concentra-
tions is averaged, it is possible to see how close the
screening method comes overall to the concentration
determined from the Method 13-B trains. The average and
absolute average have been determined for each location using’
the two sets of ThomasR pump volumetric flow rates deter=-
mined in the lab both before and after the test.

At the inlet, the average error of the screening method
during the test, when compared to the 13-B concentrations,
was +59.6 percent. The value of the absolute average was +93
percent. After the test (and using post-test sampling
~volumes) the average error at_thé inlet was 143 percent and
'the'value-df the absolute average was 172.5 percent.

At the outlet, the averages looked much better. The

average error of the screening method during the test, when
compared with the 13-B concentrations, was +40.3 percént.
The value of the absolute average was 49.2 percent. After
the test (and using post-test sampling volumes) the average
error at the outlet was 32.4 percent while the value of the
absolute average was 43.9 percent.

The range of the numbers varied quite a bit. For the
inlet location during the test, peéercents varied from a high
of +404 percent to a low of -87.1 percent. Using the volumes
determined after the test, inlet values varied from a high of
787 .4 percent to a low of 83.9 percent.

At the outlet, the range was smaller. During the test,

the percents varied from a high'of 125.4 percent to a low of
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-30.8 percent. Using sample volumes determined in the lab
after the test, values ranged from a high of +121 percent to
a low of -40.7 percent. _

Clearly, the inlet numbers are less accurate than the
outlet numbers. Normally, this would not be expected since
inlet concentrations are higher than the outlet and a larger
sample is usually more accurate. There may be many reasons
for this anomaly. The inlet location was very poor and did
not meet the criteria of Reference Method I. It is also
possible that the point of average velocity was not sampled.
The outlet, on the other hand, was an ideal location with a
better velocity profile. At the outlet, even a point that
was not of average velocity would probably give good results.

For the next phase of this project, some procedural
changes will be made. First, no sample will be taken without
determining that the sample point represents a point of
average velocity. Second, only samples using tapered tubing
" will be collected and .tubing holders will be modified to
insure that the tubing faces dlrectly into the stack flows.
Third, only hypodermic needles erncased in epoxy will be used
as flow regulating devices. Needle gauge will be chosen
based on velocities determined on the pretest survey visit.
Fourth, pump volumes will be determined_in the lab before and
after the test with each pump in its sampling configuration.
Fifth, the same sample recovery procedures that were used in
Greenville, SC, will be used again.

For the next test, only tapered tubing will be used to
collect the samples. This is not because the tapered tubing
is better for collecting a sample than the cassette filter,
but it is easier to use. On the upcoming test, the goal will
be to achieve reproducibility first and accuracy second.
Using all tapered tubing samples will also give a better
statistical number.



Hypodermic needles give accurate and reproducible
volumes in the lab - even when used with our worn out pumps.
It is possible to select one of three needle gauges to sample
within +30 percent isokinetic of the range of flow

encountered in chromium plating operations. (The gauge size
assumes a 1/8" diameter tapered tube.) A cassette filter
will be used as a protective device for the hypodermic
needle, and gauge size for the next test will be determined
when the test site is selected and the pretest survey has
been completed. Prior to the test, ThomasR pumps will be
checked for sample volumes in the test apparatus configura-
tion, and during the 13-B test runs at the facility, an
attempt will be made to get 8 one- hour samples at both the
inlet and outlet locations. This will provide a total of 24
samples at each location. Upon return to the lab, ThomasR
pumps will again be checked for sample volume.

If the upcoming test work is successful, there are some
questions that still remain. How specifically, will the '
screening method be used? Will there be a specification as
to tank loading and amperes that'mﬁst be met before the
screening method can be used? Lastly, if the technique is
successful, how much additional testing will be needed to
show that the method 1s accurate?

cc: John Brown (MD-19)
Bill DeWees (Entropy)
Bill Grimley (MD-19)
Gail Lacy (MD=-13)
Robin Segall (Entropy)
Randy Straight (MRI)
Al Vervaert (MD-13)




The following tables summarize the results of the
screening runs using the pump volumes before and after the test
at Roll Technology. In looking at the tables, the screening
method percent of the Method 13-B train is given in the Percent
of Real Value column. Thus a percent of real value number of
138.8 would mean that the screening value was 138.8 percent of
the Method 13-B value. To the right of the Percent of Real
Value column is the Percent High or Low column. This value is
the difference between the Method 13-B run and the screening
run. A screening value of 71 percent of the real value (Method
13-B) would be 29 percent low which is given in the table of
=29 percent.

When the four screening runs are averaged and compared
with the corresponding Method 13-B run, a mathematical average
can be determined. The mathematical average does not always
reflect the true difference between the screening method and.
the Method 13-B runs. (If two screening samples were 50
percent low and two were 50 percent high, the mathematical
aVerage would be zerd.) 'The-righthand column of the chart
gives the absolute average of the difference between the Method
‘13-B run and the screening samples showing the variation of the
screening aVerage from the 13-B number.
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4.0 SAMPLING LOCATIONS

The test program consisted of simultaneous sampling of
the inlet to the scrubber, the outlet of the scrubber (two
ducts) and the outlet from the'mIS£-eliminator. The purpose
of sampling these four sites was to collect data in order to
compare the results'of the Screening Method with the results
from the MM13B. To maintain sample integrity, EPA Reference
Methods 1-5 were adhered to as closely as possible and
Method 13-B was modified to achieve consistency with other
test programs. A flow diagram illustrating the sampling
locations on the emission control devices servicing chromium
plating Tanks 1, 2, 3, and 7 at the ROLL TECHNOLOGY facility
is shown in Figure 4.1. No calculations are presented in
this test program description; however, the field data sheets
from this program are presented, by sample location, in
Appendix B.

4.1 SCRUBBER INLET

Emission sampling was performed on the duct leading from
the plating tanks to the scrubber. The duct was 36 inches in
diameter and had a stréight run of approximately 48 inches.
Two sampling ports were installed by the test crew and were
situated such that one port was located in the horizontal
plane and the other was located 90° from the horizontal.

The location of one of the sampling ports required that a
vertical traverse be made during each of the runs. To
accomplish this, a chain hoist was suspended from a platform
over the horizontal duct. Since the duckwork did not meet
the minimum length specifications of Reference Method 1,

the parts were located 0.8 of the distance downstream from
the vertical elbow. This was 38.4 inches and maintained the
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Figure 4—~1 Simplified Process Flow Diagram Shewing
Proposed Sample Port Location.
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4 to 1 downstreaﬁ ratio found in Reference Method 1
(See Figure 4.2). ' _

rThe number of traverse points for the inlet was’ 24.
This determination of the total number of traverse points
was based on an earlier testing program where the velocity
profile did not inq}cate the presence of cyclonic or A
turbulent flow. However, a verification of the absence cf
cyclonic or turbulent flow was conducted during the collec-
tion of preliminary flow data. Each traverse point was
sampled for 5.0 minutes for a total test time of 120 minutes.
After the sémpleé from the MM13B were collected, they were
analyzed for Ccr*® concentration. '

4.2 SCRUBBER OUTLET (MIST ELIMINATOR INLET)

" Gases exit from the scrubber through either of two
~ parallel-ducts which join into one common duct just prior to

the mist eliminator. Emission sampling was performed on each  °

of the 23-inch diameter ducts prior to joining to the common
‘duct. Sampling at this location almost allowed the minimum |
-sampling criteria to be met, and was considerably better than
sampling in the common duct after the two ducts joined. The
twe ducts were sampled simultaneously, and a total of 24
traverse points were sampled at each of these two sites.
Sampling time per point was 5.0 minutes, for a total test
time of 120 minutes at each site. Secure sampling platfofms
for these sites were erected using lumber and scaffolding.
(For port location, see Figure 4.3)
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4.3 MIST ELIMINATOR OUTLET

- Emission sampling was conducted on the outlet from the
mist eliminator downstream of the fan. This site required
some modifications to meet the minimum sampling point
location criteria. Modifications were made with a "stack
extension" fabricated and installed by KCH Services, Inc.,
the manufacturer of the mist eliminator. This stack
extension included 'a transition duct from rectangular to a
22-inch diameter duct that was 8 feet in length. Drawings of
the existing duct configuration and the modifications that
were made to the mist eliminator outlet are presented in
Figures 4.4 and 4.5. The total number of sample points
for this location was 24 and the sample time per point 5.0
minutes for a teotal test time of 120 minutes. A secure

sampling platform was erected with scaffolding that was
rented locally.
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5.0 QUALITY ASSURANCE

5.1 INTRODUCTION

The goal of the guality assurance activities for this
project is to ensure, to the highest degree possible, the
accuracy of data collected. The procedures contained in the
"ouality 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 assur-
ance activities were conducted for several of the individual
testing activities that were performed; these are presented
in the paragraphs that follow. |

5.2 FIELD QUALITY ASSURANCE PROCEDURES

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

5.2.1 Sample Blanks

5.2.1.1 Reagent Blanks—-

The 0.1N NaOH absorbing solution was transported to the
field in its "as 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 sémple

' train preparation and recovery. A blank sample was collected
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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. One blank was
collected daily.

5.2.2 "gpiked" Samples

A cr*® stock standard solution was made up in the
laboratory. This stock solution was used to make up samples
of known concentrations. The resultant samples were used to
prepare random "spiked" samples which were analyzed for QA/QC
check purposes.

5.2.3 Emissions Samples

One sample per day from the MM13B emission sampling was
split, volume permitting, in the field to produce a duplicate
sample. The minimum volume required for analysis was 200
miliiliters. This sample was submitted as a "blind".
dupiicate. ' |

5.2.4 chain of custody

In an effort to maintain the integrity of all samplés
taken at the test facility, a detailed chain of custody
procedure was followed. A copy of the "Chain of Custody"
data sheets are included in Appendix B. These sheets include
the sample identification, date of sample recovery, name of
person who performed the recovery, place of recovery as well
as the name of the responsible person from the analytical
group who is taking custody of the samples. Once the samples
were placed in custody of the analytical group, that group
was to provide for safe storage and maintenance of records
sufficient to maintain sample integrity.




5.3 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 comple-
tion of the testing program.

5.4 LABORATORY ANALYSIS

In addition to guality assurance activities in the
field, the laboratory QA techniques will be a regquirenment.
Since the laboratory selected to perform the on-site analyses
was Entropy Environmentalists, Inc., quality assurance
activities followed those outlined in the Entropy Environ-
mentalist, Inc.'s, "Laboratory Quality Assurance Plan."
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HOL WT DRY = 28,79
HOL WT WET = 28,72
YELODITY FPS = 23.32
STACK RRER = 7.%7
STACK ACFH = 12,29,

H

+ STACK DSCFM = 11,268,
¥ ISOKIMETIC = 99.28

KD OF FIELE DATH

* YOL HTR 57D = 94,208
STK PRES 48S = 25.%3
YOL HOH GRS = 1.89
% MB{STURE = .14
HUL DRY GRS = 8.389

% NiTROGEW = 73.28
HDL WT DRY = 28,95
HOL BT HET = 23,23
VELOCITY FPS = 29.%4
STACK ARER = 7.87
STRCK RCFH = 12,893,

» STRCK DSCFH = 11,773,
% 1S0KIRETIC = 93.98

EHD OF FIELD DATA

ARG
RUN HUMBER
ROLL TECH
SCRUBBER [MLEY
51-2

METER BOX %7
9932
TELTH H?
2,458
BRAR PRESS ?
2%, 1408
HETER YL ?
194, 4619
HIR TERP F?
189. 8948
STATIC HOH IW ?
-2.20888
STACK TENP.
§5.0899
HL. WATER ?
23,2808

SHT ¥ = 4.2

1P, % HOY = 1.1

% HOH=1.1

7608

21, B9ae

MRd =25,95
MW WET=28.83

SQRT PSTS 2
12,831
TIKE HIN ?
129, 99239
HOZZLE DIA ?
L2578
STK DIA IHCH ?
35. 2488

*KETH 5°

RUY
RIH
RIY

R
UK
RUN
RUN

N

RHH

RN

RUH




ZPOM "METH 3=

RUN HUMBER
ROLL TECH
SCRUBBER INLET
51-3

HETER BOX Y?
. 3932

BELTA H?

2,2289
BRR PRESS ?

29,2699
PETER Yol ?

92,1958
HTR TEHP F?

93,6644
STATIC HOH TN ?

-2.2008
STACK TERP,

77. 6988
BL. WRTER ?

38.1069

(]

AT %= 3.2

I8P, £ HOH = 1.9

% HiH=1.9
% Log?
. 7828
% GRYGEM?
21,6489

Hud =23.93
H WET=2E. 74

SEaT P75 2
11,1774
TIHE MM ?
129, 9an
NOZZLE RIR 7
2371
STK DI IHCH ?
36, AfaR

RUH

PUH

kUK

RUH

RiMN

PUN
RUN
RUN

RUH

RUH

RUH

RUH
RLH
RUH

RUM

* YOL MTR STD = 9%, 566

STK PRES ABS = 27.84
¥OL HOH GAS = 1,79

% MDISTURE = 1,94
MOL DRY GAS = 4.981

% HITROGEN = 78,32
MOL HT DRY = 28.95
MOL WT HET = 23.74
YELOCITY FPS = 27.79

STACK ARER = 7,47

TRCK ACFM = 11,734,
STACK DSCFR = 11,927,
% ISOKIHETIC = 1ead.é2

EHD OF FIELD Diif

* ¥OL WTR 570 = 91,843

i

STK PRES AES
¥OL HOH GRZ = 1,44
% MDISTURE = 1,58
MOL DRY GRS = 8.924

% NiTROGEH = 73.39
BOL WT DRY = 23,93
MOL HT WET = 28.78
YELOCITY FP% = 23,68
STACK RRER = 7.87
STRCK ACFR = 11,877,

* STACK BSCFH = 11,834,
% ISOKIHETIC = |

EHD OF FIELD IATH

29,74

al.a9

AROM “HETH 5*

RUR HUMBER
ROLL TECH
SCRUEBBER INLET
SI-4

HETER EOX Y7
. 9932
BELYA K?
2.1268
BHR ['RESS 7
29,2688
METER voL ?
99.7933
HTR YEHP F?
184, BBee
STRTIC HOH IH ?
-2.2688
STRCK TEHP.
83. 5068
ML. HATER ?
38. 6899

IHF, % HOK = 1.6

4 HiH=1.4

% Cue?
7068
% ORYGEN?
21,0968

HHd =28.95
HH WET=23.73

SORT P3T3 2
11.2735
TIRE MIH 7
128, 9853
HOZZLE DIA ?
2974
3TE IR INCK 2
35, daen

FUN
RUN
RUN
RUN
UM
RUM

RUK

RN

RUN

RUN

RUN

RUH
RHH
RLH

Rl



XROM “HETH 3°

RUM HUMBER
ROLL TECH
SCRUBBER INLET
§1-3

HETER BOX Y?
L9932
DELTA H?
2.2928
BAR PRESS ?
: 29,1599
METER YOL 7
198, 2379
TR TENP F?
97. 8882
STATIC HGH IN ?
9, #6939
-2.2098
STACK TERP.
78,8899
BL. WATER ?
31.1698

SAT % = 3.3

18P, % HOH = 1.6

% HOH=LLS

% Ln2?
. 78E]
% ORYGEW?
21,0099
Hud =23.9%

My WET=23,78

SGRT PSTS 2
11.33%2
TiNE RIN 7
129. naaR
HDZZLE DIA ?
2978
STK DIR INCH ?
36, Anda

RUN
RN
RiH
UM

PUN

EUH

RN

RN
FUH
RUH

UK

+ Y0OL MTR STD = 92,529

STK PRES ABS = 23.99
¥OL HOH GRS = 1.48

% HOISTURE = 1.6
MOL DRY GRS = B.934
% NITROGEN = 78.39
MOL WT DRY = 28.93
HOL WT WET = 28.78
YELOCITY FPS = 28.19
STACK RRERA = 7.&7
STACK ACFH = 11,936,
STACK DSCFH = 11,191,
% ISOKINETIC = 1@1.28

END OF FIELD DRTA

* YOL HTR S0 = 8.544
STK PRES ABS = 23.99

VoL HOH GRS = 2,13
% MOISTURE = 2.42
NOL DRY GAS = B.97%
% HITROGEN = 75.38
HOL WT PRY = 28,93
ROL WT KET = 25.69

YELOCITY FPS = 26.62

STACK AREA
STACK ACFH

7.07

EHL OF FIELD DBATA

11,291,
* STACY DSCFM = 18,351,
% ISOKINETIC = 182,69

AROM “METH 5~

RUH HUMBEK
ROLL TECH
SCRUBBER IMLET
§I-6

HETER BOX Y7
L3932
UELTR H?
2.65500
BAR PRESS ?
29,1349
METER ¥OL ?
95,9448
HTR Teap F?
185, 8448
STATIC HOH IH 2
~2.2988
STHCK TERP.
84.0988
AL. WATER ?
45.7989

ST 7 =40,

AP, % HOH = 2.4

HiH=Z
PRI
. 7068
% NEYGEN?
21,6099

Midd =23.95
MW HET=2t.69

SORT PETE ?
18,8926
TINE AIH ?
128.0090
HEZZLE DiA ?
. 2978
STK DIA IHCH ?
KIWCEEL

RUN

HUH

"RUK

RUH

FUR

RUN




SCRUBBER OQUTLET A




¥ROM “METH 1°

DIR IHCHES?

23,8 RUN
NIPPLE INCH 2
9.0 RUM
POIHTS CHE TRY?
12.8 RN
POINT 1.
9.5
POINT 2.
1.5
POINT 3.
2.7
POIHT 4.
4.1
POINT S.
5.8
POINT 6.
3.2
POINT 7.
14.8
POINT 3. _
17.3
POINT 3. -
12,9
BOINT 1B,
' 29,7
FOINT il
2.5
POINT 12,
22,9

XROM "METH 2°

SITE ?
ROLL TECH
SCRUBBER OUTLET R

STACK DIR INCH?
23,8004

. HD TRAY PTS. ?

23,9008
BAR PRESS ?
29,1188
STATIC IM KOH ?
-3.5989
% HDISTURE ?
2,0989
pITAT CP 7
8404
L0027
. 78A%
% DRYGER 7

% cn?

HOL WT OTHER ?

MHd = 28.95

HW WET = 28.73 -

TELTA P 1.

35
STALK TERP?
31,
FP5 = 335,
DELTA P &,
.23
STACK TENP?
- 88,
FPS = 29,
DELTA P 3.
.21
STACK TEHP?
SBI
FPs = 27,
BELTA F 4.
21
STREK TERP?
' G

FPs = 27.

21,6028 -

RUN
RUH
RUN
RUN
RUH
RUN
RUN

AU

-RUH

RUH

RUN

RUM

RN

RUH

RUN

RUK

RUH

FUH

RiH

DELTA P 3.
STACK TERP?

FPS = 27,

DELTA P &,

3TACKE TEMF?

FP5 = 24,

DELTA P 7.
STHCK TEEP?

FPs = 3o,

GELTH P &.

STACK TERP?

BELTR P 9,

STRCE TEHP?

DELTH P 14,
STACK TERAP?

FPS = 41,

DELTR P 1.
STACK TERP?

FPS = 38,

BELTH P 12,
STRCK TEHP?

FPS = 335,

22

&g,

8.

29

=]
—
n

44

81.

.49

73,

4

79,

el.

it
it

RUH

PUH

RUH

RUH

RUH

RUY




DELTR P 13.
STACK TEWP?

FPS = 36,

DELTA P L4,
STACK TEWP?

FPS = 44,

DELTA P 15,
STACK TEHP?

FPS = 32,

DELTA P 16.
STACK TENP?

FPS = 33,

DELTH P 17.
STRCK TEHP?

FP

)

= Il

DELTH P 18.
STRCK TEHP?

FPS = 31,

DELTR P 19,
STACK TERF?

FPS = 31,

DELTA F 24,
STACK TERP?

L n g
FPS = 22,

32

79.

.28

28,

.28

79.

IZB

79,

[N ]

=J
o
-

FUN

RUN

RiiH

RUH

RUM

RUH

RUM

RN

RUM

RUH

RUH

RUM

RUH

FLH

RUH

PLM

DELTAR P 21,

32 RUM
STACK TEMP?

79, RUN
FP§ = 73,
BELTR P 22,

.3 RUM

STACK TEMP?

79.  RUH
FPS = 32,
DELTA P 23,

.22 RUM
STACK TEWP?

79, RN
FP§ = 27,
AYE FPS = 39,
RYE FP¥ = 2,824, -
AYE DELTA P = B.38
STK FRS, MBS = 28,88
AYE STK TEWP = 88,
STACK RCFM = 6.8i13,
DSCFE = 5,368

ARTM “WOZELE"
STATIC HOR 7

-3.58  RUH
EAR PRESS 7

29,11 RN
STE TEHP 7

gh.86 PN
% HOH 7

2.8 PUN

STACK FPS ?

15,49 RUK

ACT. DIA. = @,2451



XROM -METH 3°

RUH HUMBER

ROLL TECH
GCRUBBER OUTLET R
GOR-3

HETER BOR 17
9842
DELTR H?
2.9684
BAR PRESS ?
i 29.1509
METER VOL ?
116, 4928
NTR TERP F7?
194, 8908
STATIC HOW TN ?
-3.5088
STACK TEHP.
71,0989
HL. WATER ?
J6.6008

SAT % = 2.6

IMP, % HOH = 1.8

7 HiH=1.%

LRIy

% DRYREN?

Hid =28.93
HH HET=23.78

SRRT PETS 7
13.5595
TIHE HIW ?
18,8908
HOZZLE BIR 7
.2588
STE DIR IHCH ?
23,8089

RUN
RUH
kUM
RUH

RUH

RUH

FUN

RUH

RiJH

RUH

RUK

RN

RN

Rl

s YOL MTR STD = 125,082

STK PRES ABS = 23.39
YOL HOM GRS = 1.7

% MOISTURE = 1.8
HOL DRY GRS = 8.954
% WITROGEH = 78,34
HOL WT DRY = 22,935

WOL WT WET = 23.78
VELOCITY FPS = 33.77
STACK AREA = 2.3
STACK ACFM = 5,846,

§TACK DSCFM = 5,524,
% ISOKIHETIC = 93.3%

EHD OF FIELD DATR

* YOL MTR STD = 182,823
STK PRES AB3 = 285.%3
¥0L HOH GAS = 1,34

% MOISTURE = 1.7
HGL DRY GRS = B.382
% NITROGEN = 78.38
HBL WT DRY = 22.%3

MOL HT WET = 28.76

VELOCITY FPS = 32.83

STACK RREA = 2.89
STACK RCFH = 3,721,

+ STACK DSCFM = 5,378,
% ISOKINETIC = 94.82

EHD OF FIELD DRTAR

KROM "METH 3*

RUH RUMBER

ROLL TECH
SCRIBBER OUTLET A
50R-¢

METER BOX Y?
. 9845
DELTR H?
2.630%
BAR PRESS ?

29,1368

KETER YOL ?
113.5378
KTR TEHP F?
184, 0884
STATIC HOH IH 2
-3.9888
STRCK TEWP.
73,0088
ML. WRTER ?
2,0889
39,1008

. 7aad
% DAEYGEN?
PARE L

BHd =28,93
M4 HET=28.76

SORT PSTS ?
13,2851
TIHE MIN ?
128, ua83
HOZZLE LIR 7
2933
STK BIA INCH 7
23,5088

FUR

PUH

Rik

it

LA

PUH

RUH

Al

FiH
RifH
LN

RLH




XROM “METH 5°

RUN HUNBER

ROLL TECH
SCRUBBER OQUTLET A
50A-1

HETER B 17
9548
DELTR H?
3. 20089
BAR PRESS ?
29.1988
METER ¥aL 7
122,00889
HTR TERP F?
163, 409
STATIC HOH IH 2
-3.5808
STACK TEHP.
73,8884
BL. WATER ?

29,3099

SAT X = 2.3 -

IMP, % HOH = 8,9

% Hihs=,3

% (027
. 7083

% DRYGEN?
21,6099

HBd =28, 95
MH WET=23,35

SERT P5TS 7

v
o]
r~a
I~
=
m
=
—

STE DIR INCH 7
EEN LD

RitH
RiH

RUH

RUH

RUK

RUH

RiH

R

+ YOL WTR STD = 111,346
STE PRES ABS = 28.93

YOL HOH GAS = 8,

% MOISTURE = 6,83

HOL DRY GRS = 4.
.38
23,93
ROL WT WET = 2.8
35.45
2.8
STRCK RCFH = 6,137,
& STRCK BSCFH = &,

% HITROGEH = 73

HAL WT DRY

n n

YELOCITY FPS =
STACK ARER

% TSOKTHETIC =

ExD OF FIELD BRTA

%

91

823,
34.35

YOL MTR 37D =
gTK PRES RE3
VUL HOM QRS =

% HOISTURE =
HD‘ DRY GRS =
% HITROGEH
HOL HT DaY
MOL HT HET
YELOCITY F
STHACK ARER

STRCK RCFH
* STACK LSCFM =

% TSOKIHETIC

n-
B 0 non

183,935

o
L=y

[l ]

'-’.'Cnu..n
(=]

II

-
'm!:ODJ'
ao-umuﬁuio:mwnr_nm-:a
L ot I B o = i |
] L]
£

el = Oy
s

~d

ERD OF FIELD DATA

ARON "HETH S+

RUH HUHBRER

ROLL TECH
SCRUBBER OUTLET &
SGR-2

HETER BD¥ ¥7

' 9248
NELTH H?

3.1ce8

BAR FRESS ¥
249, 1488

METER wOL 7
26, 554

HIR TEWP F7?

185. 608

STATIC HOK IH 7
-3,5048

STACK TENWP,
73,0988

HL. HATER 7
26,7968

IR, % HOK =
4R
% Lo?
7839
% NAYGEW?
21,8994

HHd =23.95
HH HET=28.83

SERT PETS 7

14,9584
TIHE HIN ?

126, 2854
HOZZLE DIR ?

. 2534

STK DIR [HCH ?

23,9599

FIH

Rl

RUN

pII

RIIH

LM

FUH

RUH

RUN

RLK

RUH



{ROM "METH 3°

RUH HUMBER

ROLL TECH
SCRUBBER OUTLET A
Z0R-3

METER BOY 1?7
.9348
DELTA H?
3.1369
BAR PRESS 7
29,1349
METER YOL ?
119.7118
HTR TEMP F?
97.¢BRR
STATIC HOH IK ?
-3.5899
STACK TEHP.
71,5899
ML. WATER ?
38,9808

SR % =

9P, % HDH = 1.8

% HiH=t.n
% Loz?
., 7938
% QEYGEN?
21,6904

Mwd =22.95
MH RET=28.77

GERT PSS 2

13,4834
TIKE HIM ?

28, Bnaa
NOZZLE BIR 7

. 2928

STK DIR INCH 7

23, ARG

UM
RUH
RN
RUR

AU

C
0L

RiH

PLUH

RUN

RUH

PN

RUH

FUH

RUMN

+ Y0L MTR STD = 189.759

STK PRES RBS = 23.92

YOL HOH GRS = 1.

% ROISTURE = 1.6
WOL GRY GRS = 8.
% NITROGEN = 78,
MOL WT DRY = 28,
POL WT KET = 28,

YELOCITY FPS = 24,
STRCK ARER = 2.8

STACK ACFM = 3,9

33
4
984

g2,

* STACK DSCFA = 3,663,

% ISOKIMETIC =

END OF FIELD DARTA

* YOL WTR 5T = 1{5. 169
STE PRES MBS = 23.5%4

YOL HOH GRS =

% ROISTURE = 1.
MOL DRY GAS = 9,984

% HITROCEW = 7

3.38
BOL NT DRY = 28.93
ROL HT WET = 28.77
VELOCITY FPS = 35.2
STACK AREA = 2.3%
STACK ACFH = 6,184,
¥ STRFK DSCFM = 5,743

% ISOKIKETIC =

95,24

1.82
63

..

EHD OF FIELD PATA

43
S
95,22

4ROH "METH S

RUN HUMBER

ROLL TECH
SCRUBBER OUTLET A
£00-4

RETER BOZ 17
. 9848
DELTA W?
J.2zna
LER PRESS 7
29 2845
HETER ?W
r.- 1289
HTE TEHP F?
197, B804
STATIC HOH IH 2
-3.3984
STACK TEMP.
' 74.0080
HL, HATER ?
38,7988

Meg =23, 95
HH HET=28.77

SORT PSTS ?
14,1691
TIHE HIN 7
120. 5489
HOZZLE BIR ?
.2%28
STK DIR IHEH ?
23,9549

FUH
kUM
RUN
FUK
Rdh'
FUN
EUN
RUH

RUN

PUE

UM




SCRUBBER OUTLET B



XROM “HETH 1°

DIA IKCHES?
: 23.0088  RUM
HIPPLE IHCH ?
. 9,008 RUM
POINTS OHE TRY?
12.0000  RUM

POINT 1.
8.3
POINT 2.
1.5
POIHT 3.
2.7
POINT 4.
4.1
FOIHT 5.
5.8
POINT &
8.2
POIHT 7.
’ 14.2
POIRT 8,
17.3
POIKT 9.
' 15,3
POINT 13,
28,3
eQINT L.
21.3
POINT 12,
22.5

¥ROM “HETH 2°

SITE ?
ROLL TECH
SCRUBBER OUTLET B

STACK DIA INCH?
23.8
ND TRAY PTS. ?
_ 22,9
BAR PRESS ?
29,11
STATIC IH HOHW ?
-3.5
% MOISTURE ?
2.0
PITOT CP 2
.24
% 002 ?
L}
% CRYCEN
21,9
% 06 ?

MOL WT OTHER ?

PHd = 28,95
M4 WET = 28.73

JELTA P 1.
23
STACK TEMP?
Bll
FPS = 28,
CDELTA P 2.
I1?
STRCK TERPY
8.
FPS = 24,
BELTA P 3.
47
STACK TEMP?
al.
FP5 = 24,
DELTA P 4.
18
STACK TEHP?
81

FFS = 23

RUH
RUN
PUN
RUN
RUH
RUN
RUN
RIR
RUN
PUM

RUK

PUH

[UR

RUM

RN

RUH |

RUM

RilH

FUH

DELTA P 3.
STACK TEHP?

FPS = 26.

GELTA £ 5,
STACK TEXP?

Frs = 29,

IELTA P 7.

STACK TEHRP?

FPS = 37.

DELTA P 2.
STACK TENP?

FpP§ = 39,

DELTR I Y.
STRCK TENF?

FPS = 49,
DELTA F 1€.
STRCK TEMP?

FPS =

fad
0
-

DELTA P 11,

STACK TEWP?

l2

8l.

I45

Sll

4.

.35

81,

RUN

PUK

RUN

P

RUN

RUM

RUN

RUK

(20

R

RUH

RilH




DELTA P 13. i
27 RUH
STACK TEMP?
: 83,  RUY
FPS = 38,
DELTA P 14,
A7 RN DELTA P 21,
STACK TEWP? 42 RUR
81.  RUM - STACK TEHP?
FPS = 24, 82,  BuM
FP$ = 32,
DELTA P 15,
A6 RUM DELTH P 22,
STACY TERP? e B 1
&,  RUH STACK TERP?
FPS = 23, . B2, RUH
FPS = 36,
DELTR P 15, :
' 7 RN AYE FPS = 32,
STACK TEMP? AYE FPH = 1,897,
: 81,  RUM AYE LELTH P = 8.3
RUH 8TK PRS. R3S = 22,35
FPS = 24, , : - BYE STK TEMP = 61,
- STACK RCFM = 5,462
_ DS0FR = §,037,
LELTA P 17,
' 2R
STACK TEHE?
81,  RUM
FPS = 26,
_ £ROM "NOZZLE"
STATIC HOoH 7 -
_ -3.5% Rl
DELTA P 18, PR BAR PRE3S 2 9
) 29,11 RUY
STACK TERP? o a STk TEMP 7
— 81,88 RUM
% HOH 7
2,88 RUM
BELTH P 15, STRCK FP5 2
” . ) 2,88 RUM
S ACT. DIA. = 2785
8i,  RUH
FP5 = 34,
DELTR P 24,
44 RUH
STACK TERP?
82, RN

FPS = 39,




XROM “METH 5°

RUH HUHBER

poLL TECH
SCRUEBER OUTLET B
208-5

HETER BOX 7
1.0969
DELTA H?
2.9999
BAR PRESS ?
29. 1594
METER ¥OL ?
186, 2658
HTR TERP F?
101, 8925
STATIC HOH IN 2
~3.5999
STACK TEHP.
73,6090
ML. WATER 7
34. Sope

IHE, ¥ HOH = 1.6

% RON=1LE

027
. 7833
% DEYGEN?
21, aney

11,9313
TIBE MIN 7
128, Bapd
HOZELE DR ?
. 2995
5TE DIA [HCH ?
23,6064

PN

RUH

ELH

R

UK

FUN

PN

RUH

RUH

R

RUH

RN

UM

Flnu

* YOL MTR STh = 98,447
STE PRES ABS = 28.89
YL HOH GRS = 1.64
% HMOISTURE = 1.64
MOL DRY GRS = 8,934
% MITROGEH = 78,1368
BOL HT DRY = 28,99
ML MT WET = 28,77
VELOCITY FPS =
STACK RREA = 2.7
STRCK RGFH = 5
* STACK D5CFA =
% ISOKIMETIC = 93.88

n
>,

!

-

ENG DOF FIELD ZATH

YOL HOH GRS = 1,74
% HDISTURE = 1.74
ROL DRY GRS = B,932
% HITROGEM =
HGL WT DRY =
HOL HT RET =
YELOCITY FPS
STACK ARELR =
STHCE ACFR = 5. 35.
* STACK DSCFR = 4
% ISOXIHETIC = l

EHR OF FIELD DATH

AROR “HETH &°

BUN HUKBEX

ROLL TECH
SCRUBBER OUTLET B
508-5

HETER 80X Y?
1. 6B6R
DELTA H?

BRE PRESS ?
- 29,1590
HETER YOL ?
187, 853%
NTR TEHP F?
111, 4088
STATIC HOH IN 7
~3.5999
STACK TEHP.
77,0993
HL. WATER ?
36.9888

SAT ¥ = 3,2

TRE, % HOH = 1.7

% HOH=L.Y

% CEy
. 7828
% DRYGEN?
21,2998

HHd =23.93
MK WET=23,76

SERT PSTS ¥ _
18177
Tl

=
~

Hi

=1
I'Ty

20,0003
?

i
'y
n -
i

HZZL

m
i)

299
bTK Dia Wk 2
23.Hgad

FiH

fiUH

Fu¥

Eild

ELH

RilY
RUN
RUH

KUN

UM

RUN

RiK

UK




ZROM -METH 5~

RUN HUMBER
ROLL TECH
SCRUBBER OUTLET B

i
EHEER

METER BOY Y?
1.8858
DELTS H?
2. 8688
BAR PRESS ?
29,1388
METER ¥YOL ?
122,998
HTR TENP F?
186, 0884
STATIC HOH IH ?
-3, 5889
STACK TERP.
73.0098
ML. HATER ?
46,7899

5 WO = 1.9
% HOH=1.3
' 7898
4 OXYREN?
21,0008

BHd 23,93
Ha BET=23.74

t.l’)

SGRT 3T
14 1693
TIHE HIK 2
128. 2393
KOZZLE DIA 7
,2993

5Ti LIR IH“H ?

RUH

RUH

. BlH

RUH

RUN

RUH

RHY

RUY

RiH

Ril¥

* YOL WTR STD = 113.383
ST¥ PRES R8BS = 28.92
YOL HOH GRS = 2.28
% MOISTURE = 1.9%

MOL DRY GRS = 8.93!

% HITROGEM = 73.3R
HOL HT DRV = 28.95
MOL WT HET = 28.74

YELOCITY FPS = qS e
STACK RARER = 2.89
STRCK RCFN = 4,189,

* STACK DSCPM = 5,735,
% ISOKINETIC = 97.47

EHi OF FIELD DATA

£ 90U HTR 57D = 183,193
STE PRES ABS = 28.%4
¥OL HOH GRS = 1.73
% HOISTURE = L35
HHL IRt GRS =
% NITROGEH
HDL KT DRY
HOL KT HET
YELOCITY FP
STHCK HRER
STACK ACFY =
* GTACK DSCFH =
% ISOKIHETIC =

H @3 nounn

EWD OF FIELE DRTA

KROR "HETH 5=

RUN HifBER

ROLL TECH
SCRUBBER OUTLET B
S0B-4

METER BOX 77
1.0658
BELTA H?
2.678d
BRR FRESS ?
22,2804
RETER ¥oL 7
119, 3394
RTR TEHP F7
111. 8599
STATIC HOH IM 2
~3.38998
STRCE TEMP.
73. 6848
HL. WATER ?
J6. 8068

IMP, % HOM = 1.5

% k=6
e
7998
% 0R¢5EH?
21,8209

find =25.95
Hd HET=28.78

S3RT Pa75 ?

TIHE MIN ?
128, 8994
KOZZLE BIR 7
L2999
STE DIR IMCH 7
22.084949

kUMY

RiH

RUK

ROH

T pyH

HE
RUK
RUK

UK

RN

BUH

RUN
RitH
FUH

RiH



SROM “METH 2°

RUN HUMBER

poLL TECH
SCRUBBER UUTLET &
§0B-1

METER BOZ Y?
1.98858
DELTR H?
2.4598
BAR PRESS ?
29, 190¢@
METER ¥OL 7
117.4944
HTR TEWP F?
9%, nH@s
STATIC HOH IN 7
-3.50989
STACK TEMP,
79,8898
WL, WATER ?
35,8998

% HOH=1.9

0027
7628
% DUYGEN?
21,8889

Hud =2%.93
HH HET=23.73

50RT PSTS ?
13,1241
TIHE RIN ?
129, 9689
HQZZLE Dif 7
.2958
STK TIR THCR 7
23,9389

RUH
LM
UM
RUN

il

R |

R

PUH

Rilk

R

R

RUH

RilE

£ YOL MIR 57D = 118,182

STK PRES AB3 = 23,93
vOL HOH GR3 = 1.73

% MDISTURE = 1,33

MOL DRY GRS = 9,983

% WITROGEW = 75.34
MOL WT DRY = 28.795
KOL WT WET = 23.7%
YELOCITY FPS = 22,46
STHCK RREA = 2.87
STACK ACFH = 5,854,

STACK DSCFM = 3,312,
v ISOKIHETIC = 182,34

END OF FIELD BRTA

* ¥OL HIR 31 =
STK PRES RES =

1A
23

-4
A
)
e

=c
S
[xlv)
J

'an HOK GAS = (.82
% MOISTYRE = 0.9
HIJL DRY GRS = 9,998

3

% RITROGEM = 78,34
MOL HT DRY = 23.93
MOL WT WET = 23.55
YELOCITY FPS = 32.64
STACK ARER = 2.9
STRACK RCFM = 5,639,

+ STARCY DSCFR = 9,381,
% ISOKINETIC = 95.23

EHD O° FIELD DATH

ZROM "HETH 3°

RUN NUMBER
ROLL TECH
SLRUBBER OQUTLET B

HETER BOX Y?
1. 9868
DELTA H? '
2.4288
BAR PRESS ?
29. 1408
NETER vOL 2
116, 2960
HTR TEEP F?
115, 99@%
STRTIC HOX IH 7
-3,5088
STACK TERP.
78.8806
HL. WRTER ?
21,6939

SAT % = 3.3

IMP. % HOH = 1.8

% HOH=1.9
% coz?
.7 9E9
% OXYGEN?
21,7089

W4d =25.93
MY HET=26.83

SORT PSTS 7
13.1189
TIHE HIN ?
123.9224
HGZZLE DiA ?
.2993
8TK BIR INCK ?
23,0624

RUN

RUH

RUK

RUR

RUH

RUA




DEMISTER OQUTLET



XROM “METH 1~

DIR INCHES?

2.8 FUH
NIPPLE INCH ?
.8 RUM
POINTS ONE TRY?
12.8 RN
POINT L.
f.3
FOINT 2.
1.9
POINT 3.
2.6
FOINT 4.
3.7
POINT 5.
5.5
POIHT ©
7.8
PGINT 7.
14.2
POINT &
_ 16.3
POINT 9, :
12,1
POINMT 18,
19.4
pOTHT 1l
28.3
POIHT 12,
2.9

AROW -HE

SITE ?
ROLL TECH
DEMISTER OUTLET

STACK DIR INCH?
22,9009
HO TRRY FTS. ?
24,6099
BAR PRESS ?
29,1784
STATIC IN HOW ?
. 8089
% MOISTURE ?
2.4999
pITOT CP ?
. 8408
%ce2 7
. 7hEY
% OBYGEM ?
21,8999
% C0?

HOL WT OTHER ?

HHd = 28,93
MM HET = 23.73

JELTA P 1.

1.25
STACK TEMP?
23,
FPS = €3.
DELTR P 2.
1.4
STACK TERP?
83.
FPS = 62,
BELTH P 3.
1.4
STACK TENP?
85.
FPE = 62
DELTA P 4.
1.5
STRCK TEHP?
€3,

FPs = 71.

TH 2°

RUN
RUM
FUN
RUH
RUM
RUH
UM
RUN

RUN

RUN

PUN

FUR

RUH

RUN

RUN

RUH

U

RUN

RUN

DELTA P 5.
STACK TENP?

FPs = 7L,

DELTA P 6.
STACK TERP?

Fpg = 71

DELTR P 7,
STACK TENP?

FPS = 71,

DELTA P 2.
STACK TEHP?

FPS = 71,

DELTR P 9.
STACK TERP?

FP5 = 72.

DELTR P 18,
STACK TERP?

FPs = 71,

DELTR P 11.
STHCK TERP?

FPS = 71,

DELTR P 12,

STRCK TEmP?

- FPS = 83,

1.3

83.

1.3

35,

1.5

83.

1,55

83,

105

83,

1.5

85.

.4

8%,

RUM

RUN

RUH

KUK

RUN

RUH

RUH

" RUN

RN

EUH

RUH

RiH

RUH




DELTR P 13.
STRCK TERP?

FPS = &4,

DELTR P 14,
STRCK TEWP?

FPS = ok,

DELTR P 15.
STRCK TEHP?

FP3 = 67,

DELTA P ls.
STACK TEWP?

CFPS = 67,

[ELTAH P 17,
STACE TEMP?

FPS = &8,

DELTAR P 3.

STRCK TEHP?

FFS = &3,

BELTA P 19,
STACK TEMP?

FPS = 71,

DELTA P 24,
STRCK TEHR?

FPS = 71,

1.3,

s,

83,

1,35

1.35

29.

1.3

.4

g3.

1.5

3.

1.5

as.

RUH

RUH

RUH

FUH

PUH

RUK

RUH

RUH

FUH -

Riik

RUH

RN

RUH

RLH

FLH

ELH

DELTA P 21.

L3 RIH

STACK TERP?

83, RUK
FFS = 71,

DELTH P 22.

1,45 FIH
STACK TEHP?

35, RUH
FPS = 74,

DELTA P 23.
f.43  wiN
STREK TERP?

g, Ritd
FPS = 73,
DELTA P 24,

' 1.6 RUW

STACK TEHMP?

£3. RUH
FPS = 73,
RYE FPS = 49,
RYE FPE = 4,182,
HYE DELTA P = |, 44
STK PRE. RES = 29.14
RYE STK TEWP = 25,
STACK ACFH = 1R, 93z
3CFR = 18,177,

XROM "NOZZLE"
STRTIC Hy et

88 RUH
BAR PRESS 2
29,13 RUY
STK "zHp 2
23.88  pUH
% RA 7
2.8 RUH
STRCK FP3 7



KROM "METH 5~

RUN HUMBER

ROLL TECH

DENISTER OUTLET

TRIAL RUN, FIXED POIHT

RUH

HETER BOX V7
1,.8123  RUN

DELTA W?

1,4289  RUN

BAR PRESS ?
29,1308 RN

METER YOL ?
132,6378 RN

HTR TERP F7

120.6988 RN
STATIC HOH IK ?

-.9%88  RUM

STRCK TERP.
a7.0888  FUM

ML. WATER ?
RUH

% MOISTHRE 2 :

2,0860  RIM

AT % = 4.4

[P, % HOH = 8.9

% HOR=2.3
% £027
7898 RUM
% DXYLEN?
21,9889  RUN
Hud =28.93
Hd HET=25.73

SQRT P3TS ?

27,3687 RN
TIRE HIN ?

199.0668  RUN
NOZZLE DIA 7

L1782 RUM

&TE DIR INCH ?

22,9988 RUH

* YOL MTR STD = 119,3%4
STK PRES RBS = 23.97
YOL HOH GAS = 9.92

% HOISTURE = 2.88

MOL DRY GRS = 8.938

% HITROGEN = 78,34
HOL WT DRY = 23.93
HOL HT WET = 28.73
YELOCITY FPS = 69.29
STACK ARER = 2.64
STACK ACFM = 18,963,
STACK DSCFH = 12,881,
¥ ISOKINETIC = 188,57

L2

END OF FIELD DATR

* YOL MTR STD = 82.636
3T PRES RBS = 29,14
ViL HOH GRS = 1.3%

% MOISTURE = 1.86
MOL DRY GAS = 9,943
% NITROGEN = 78.30
HOL WT DRY = 23.93
MOL HT WET = 28.77
YELOCITY FPS = 78.93
STACK AREA = 2.64
STACK ACFM = 11,238,

x STRCK DSCFM = 18,427,
% ISDKINETIC = 93.36

EKD OF FIELD DATA

XROH “HETH 3
RUN HUKBER

ROLL TECH
DEMISTER OUTLET
HED-2
RifH

DELTH H?
f.9466  EUn
BRR [RESS 7
29.1488  FUN
METER ¥nL ? h
26,3568 Rl
HTR TEMP F?
181,9928  RlH
STATIC HOKW IN ?
-.8388  KUM

STACK TEHP,

§5.0088  RUM
ML, RRTER ? -
28,9009 RN

AT 7 = 4.2

TBP. 4 HOY = 1.7

4 0o2?
7089 RUK
% GEYGEN?
21,6088  RUM

HHd =28.95
MH HET=28.77

SERT PSTS 7

28,6069  RUM
TIHE HIH ?

120.0088  RUM
HOZZLE BIR 7

L1723 RIM

STK LIS [HCH 7

22,9088 Rud




XROM °HETH 5-

FUK HUMBER

POLL TECH
DEMITSER GUTLET
RED-2Z

HETER BOR Y7
1.8128
GELTH H?
2.9799
ERR PRESE ?
29,2008
METER vyoL ?
83,3328
HTR TeWP F2
93,8804
STATIC HOH IN ?
-, 23548
STRCK TEMP. :
79,0028

ML, HRTER 7 .
29,4909

INF, % HIH = L.g

% HoH=1.4

7840
21,9098

MNd =28.9
A HE{~

SBRT P373 2
29,6929
TINE HiK ?
128, o999
HOZZLE LIR ?
738
STE DIf IRCH 7
32, BoRg

RUH

RUN

Fl

20N

FilH

R

FLiN

FUH

RUK

RLH

FUH

RUH

REH

g

U

* VOL HTR STD = 84,378
STK PRES ARS = 29.24
YOL HOH GA5 = 1.38
% MOISTURE = t.6l
HDL BRY GRS =

% HITROGEN

HDL WT DRY

MOL HT HET

YELOCITY FP

STRCK ARER =
STRCK ACFM = 11:b51.

* STRCK DSCFA = 18,9358,

% ISOKINETIC = 93,93

ll.'.l'.\tl H n

EHD OF FIELD DATA

¥ YOL MTR 57D = 84,359
STK PRES fBS = 29,19
YOL HOH GRS = .47
% HOISTURE = 1.7
MOL DRY GRS = 6,931

% NITROGEM ki
HOL HWT LRY a5
]
3
4

7
2
MOL WT HET = 2
2

iron

2.
2.
2
YELOCITY FPS .48
STACK ARER = 2.
STRCK RCFM = U
* STACK BSCFM = 1
% ISOKINETIC =

7
]
15635,
8,793,

.52

ExD OF FIELD EATA

AROM -NETH 5-

RUN MUMBER

ROLL TECH
DEMISTER OUTLET
HED-4

METER BOX 1?
1,828
DELTH H?
2, 1488
BAR PRESS ?
29,1984

 HETER VOL 2

911138

HTR TEHP F?
186. g884

STATIC HOH IH 2

-, 8359

STACK TEKP,
86. 0049

RL. HATER ?
31. 2069

IMF. 5 ROH = 1.7

% HOH=1.7
4 Lo
. 7HA4
% 0XYGEN?
21,5404

Aed =23.95
HW KET=28.75

SHRT PSTS ?
29.639%
TIHE MIN ?
128, 8994
HOZZLE BIA 7
Av3a
STE DIR IHCH ?
22, 5hea

RN
RUN
RUY
i
RilH
RUK
RUH
RUH

RUN

ki
RUH

RUR



SROM "METH 5°

RUN HUMBER

ROLL TECH
DEMISTER OUTLET
NED-3

HETER BOX Y7
1.8129
DELTR H?
2.8508
BAR PRESS 7
29,1549
HETER ¥OL ?
29.1348
HTR TEMP F?
953. AdAG
STRTIC HOH IH ?
-.8304
STACK TEXP.
£1.Bu84
AL, HATER ?

335, 300%

SAT & = 3.7

IHP. % HOH = 1.9

& HOH={, 9

ke
LT
7 DETSEN?
21, ARA9

fAd =22.95
HH HET=23.74

$027 PSTS 7
29.1523
TIME MIH 7
128. 8999
HOZZLE D14 7
1788
STE BIR THCH 2
22, anag

RUH

RUH

RUH

RiH

pLH

Rty

RUH

UK

Rl

FUH

RUH

RUN

RUH

RUH

?DL HTR STD = 82,
STK PRES RBS = 29.
?UL HOH GRS = 1.66
% MOISTURE = 1,95
HUL DRY GAS = 8,931

589
15

% HITROSEN = 73.3
HDL RT DRY = 23.93
MOL WT HET = 23.74
YELOCITY FPS = 72.33
STRCK RRER = 2.54
STRCK RCFY = 11,435,
* STRCK DSCFR = 18,658,
% ISOKINETIC = 99.72

END 0F FIELD DATH

L MTR STD = 32,6

:TK PRES RBS = 29.1

VOL HOH B3 = 1,41
% MDISTURE = 1,63

HOL DRY GAS = 8,953
% NITROGEM = 78,05
HOL HT DRY = 22,93
HOL WT RET = 28.77
VELOCITY FPS = V3,34

STACK ARED = 2,64

STACK RCFH = 11,617,
* STACK DSCFW = 19.743,
% ISOKIHETIC = 97.%4

EHD OF FIELD DRTA

¥ROW "METH 3°

R4 KUMBER

ROLL TECH
DEHISTER OUTLET
HED-5

HETER BOZ Y7
1.8124
DELTR KW?
2, 1489
BAR PRESS 2
29,1183
HETER ViL 2
93,5768
TR TENP F?
113, Badi
STATIC HOH IN ?
-.8398
STRCK TERP.
: 86,8999
ML, HATER 7
39,0009

BAT % =74.3

%P, % HOH = 1.7

n HOR=1,7

¥ Lm?
. 7804
7 DEYREN?
21,3048

AHd =28.99
KW WET=23.77

[
TIHE HIH ?
128,8854
HOZZLE DIS 7
75e
5TK DI DRCH 2
73,7004

22,8868 570 Je
G0 L83
R

RIH

RUH
FUM
RUY
Rﬁg
RUN

RUH

. FUH

RUH

RUH

RUN

RN







APPERNDIX B

{ L Field Test Data Sheets

B-1







Scrubber Inlet
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PLANT “Roll

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Te i D/DGJLC(»

DATE __9/z1]

57

SAMPLING LOCATION
INSIDE OF FAR WALL

OUTSIDE OF NIPPLE. (DISTANCE A)

INSIDE OF NEAR WAL

QUTSIDE OF NIPPLE, (DISTANCE B) ~—

PN T 2 T
T0 :

LTO

STACK 1.D., (DISTANCE A - DISTANCE B) —

NEAREST UPSTREAM

NEAREST DOWNSTREAM DISTURBANCE

CALCULATOR

DISTURBANCE

SCHEMATIC OF SAMPLING LOCATION

TRAVERSE'
PQINT
NUMBER

PRODUCT OF
FRACTION COLUMNS 2 AND )

TRAVERSE POINT LOCATION
FROM DUTSIDE OF NIPPLE
(SUM OF COLUMNS 4 & 3)

OF STACK 1.0. STACK L.0. (TO NEAREST 1/8 INCH) -Wygcss _

=
i

,-O

7.4

4%

.

LY

o
I~ |€
O

i -

PACIFIC ENVIRONMENTAL SERVICES, INC.
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PRELIMINARY VELOCITY TRAVERSE
Plant: QO“ TCCJ‘L nOlocul -}
Date: _§[z71]81 v B-1 4
Location: SCrobhec TuleF
Stack I.D.: B,/
Barometric Pregsure, in. Hg: 29.]] Al e Sampling__,,-—o \X‘
Stack Gauge Pressure, in. Hy0: — = = A Locatien
Operators: JJ. Blau & & Chab £ il
Pitot Tube I.D. Number: 8-z *
Temperature Peadout I.D.:
Pitot Tube Leak Check: & K Schematic of Traverse Point Layout
Traverse| Velocity Stack Cyclonic . Traverse| Velocity Stack Cyelonic
Point |Head (Apg)| Temp. |Flow Check Point Head (Apg)| Temp. |Flow Check
Number | in. H,0 (Tg), °F|® from Null Number | in. H-0 |(Tg),°F|° from Null
A-) .30 g5 B- | g.27 | ®5
Z 0.20 TS 4 0.26 TS
3 )& F3" 3 0.2 | §5
4 0.20 | &5 4 ©.29 | 5
5 o2z | &3 5 6.30 £s
L | 0.249 | g5 ¢t | 0.3z | 75
7 0.33 e T 0./76 | ¥~
§ | &35 | w5 8| o4 | 5
G Jd. 36 75 ENAY 55
0| ©0-38 | 5 ol 0.2 ¥3
/| 0.3 | §35° || 0.1l &5
L]l ©.36 g5 121 002 | &85
Average Average

—— .  e—— PACIFIC ENVIREONMENTAL CCOVIFAES b/~



PRELIMINARY VELOCITY TRAVERSE

Plant: ,?c// 7’?(’/!.'

pate: 9-23- %1 *

Location: SAUBBER IIVWET

Stack I.D.: 3¢’

Barometriec Presaure, in. Hg: D¢ 20 Samplinq/o ‘I‘
Location

Stack Gauge Pressure, in. H5O:
Operators: 7 MWK, J. SiAu
Pitot Tube I.D, Numbér:

f

Temperature Peadout I.D.:

Schematic .of Traverse Point Layout

Pitot Tube Leak Check: ok
Traverse| Velocity | Stack | Cyclonle Traverse| Velocity | Stack | Cyclonic
Point |Head (4pg)| Temp. Flow Check Polnt Head {(4pg)| Temp. |Flow Check
Number | in. Hy0 |(Tg),°F|° from Null Number | in. H-0 (Tg),°F|° from Null
Vadiatd T /5 V- | ~ " 20
2 +9 2 o~ T2s
3 0 3 /0
7 t/ o ~ T
S t5 S ~ 15
71 [ 0 7 C
.4 - s Y <
7. ' -/ S ~-5
(G TAR /0 ~ /0
[ 26 // 0
(2 23 /2 ~ o
Average Average

PACIFIC ENVIRONMENTAL SEAVICES INC.




NOMOGRAPH DATA

Plant: lg)// ,7;(7/( X

Sampling Location: </ ode /ey

Date: ?‘ 39'?7

Calibrated Pressure Differential Across
Orifice, in. H,0

Percent Moisture in Gas Stream ‘_by Volume

—_—---_--.—_—._—-—-._————-.——--.__——_—.-._——-.-—-.——---..-—

‘Barometric Pressure at Meter, in, Hg.

Static Pressure in Stack, in. Hg.
(Pmp + 0.073 x stack gauge prassure in in. H50)

Ratio of Static Pressure to Meter Pressure

D L ot e s v - - ———

Average Stack Temperature, 9F

‘Average Velocity fesd, in. Hy
Maxinum Velocity Wesd, in. Hgo
€ Factor T
Calculatec;-r:;;zle Diam;;er, in. T
Actual Nozzle Diameter:_;n. T i

Reference Ap, in. H>0

AH@ ‘2 6
OO0
T,
l:“awg qé/
Buo Lo
Pn 02? /9
ps ~-d 2
SRS B2y o s S
Pg
/PE_ e
Tg
avg
APavg
8 Pmax

({f(-_ RLEYA

2zl F
o 0?;»7/ o3 c.277

R~A

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE - RECOVERY DATA

Plane: _ Rl wxm

Date: TI~22-7 7
Sampling Location: Secgv/Aza /I'/Ld 7
Sample Type:

Run Number: S J: -_ /

Sample Box Number: 7 /

Clean~up Man: NT / [“\XO

Job Number:

Comments:

FRONT HALF

Filter Number:

Description of Filter:

MOISTURE

| =0 = 3 # 3

Im?;:g:rzolume: 6 15 . o BL%\ 559 . 7 , ll_‘g\ 600, 7 ‘N-%/‘
Initial Volume: (p({p . C? u]@{‘ S A _ nl‘-g\ SS9 . 5 —ﬂl‘g‘
Net Volume: !Q.CX\ ﬂ-kx\ 'E-L?

Total Hzo:

Silica Gel
Final Volume: 7 6 0. C)

Initial Volume '/"3_7. ,9

Net Volume q

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, iINC.
B-8



7
. /
/
/
/
/
/
/
Y. /
(orel 625 5 /
2 o’ /
S92 - el Y] Soy/ A2/ | Sbe | bt 192G | mrg ps 7 009 vz
o7 — 0 oe A&t 2.2’ Sl s 2 h2-F Sh o [ MTAS / o0g8 77
1)) — S5 20] 22 Sa| ss T 4 SO | 0b5 675 /005 S/
 LO® — 5 L leEL ozl ha| Se 7 St ¢ Scol| SOhRIS kD b
=9) — S L bh ol Sh| s C he & GC W —~ s /! OOk | b}
Aoy = 351 2 b/ SS| sr-c| ASE _\$ 0| oos®og /oS¢ A
eh — olEN S5 177 Lx] €1:T ¢l c Tro| $8¢ /08 /! oo0¢g ¢)
X2 = o7 r.YA 2907 AR <5 S5 oc @ | AR (4% J osC <
v} — S 7, 1h RO/ | Iha| st/ SL-i 78 Lsh ghA /0o A
15 = S % 0b 22 SB1 €7 | s¢/ br-o 1 thz BA /7 0% Y
) — 05 L] th | B3 ve’] Tey bl e | SAL D AR A
e S — SIS LA, LR, X8 | or /| Or/ AP | 050 T84 /08§ [ =N
— ) / Vo Ohy BLLb 7 [
de d, -duwayiby ‘ug Jn0 uy Jdo |1en3ov|paitsag| o' "uj 33 ( A)| (xoc12 / (utw) | aaqunn
‘duayg 31937173 |wnnoea|d. {0 L) |de { UI)| (5L)| OCH ‘uT (HY) [(°dV) pesH butpeay |1moy-pzy/ ‘swrz | auros
Jabutd] *duayl xog| dung 3I8TIN0 327Ul *dwal,] TPIIUBIAI]I YA A3 100T3A [2938W BEH owil / buildwes|asiaar1l
_ —ul a1duesg ‘guwal 1939H 6D Kig |[Xoevas|*saxg 8213110 X0013/
. 507 925000 ¥R VR YO W 2 X W VgTe - WA )00 $A3Sd Vg YR

¥o8y) Yes] IP61Q0 I163L 3604
309YyD %ea] 30374 I163L 360

uﬂox.mq jutod 3613ARIL

jo oyaIrwa

§3ANUTW Q.W KAi1aa3 eaeg 1P pioday pue pead
— ¥23YyD YeDd] ILSIO 1691314

yos

by -uy Jo- @ wid Q= Pied Yes] 1831 31604
dg sdusaazay

butr3ylisg xofg aa3e3H
Tshi O rwwen I339H
. Io3oed O

o0 r 8yg 103K
JsqunN XOQ 39a38H
N/S 3nopesy -dway
§ ‘2IN]BTIOH pPRUNSSEY
LAr @ *g*I ®1ZzZOH
*CN Q"1 =2qnL 103 1d

—

g -ovg

9/ o

b= X23YD el 310114 3621314
BH *ut 2/ @& w3id 300 TPe d3ey yeal 36M91d
{S)IaqunN 333TTJd

et

T C— {%a) @inssarg oj3eas
hi'dc”  @ansssag srnswozeg
4 eingexadwal, 1uaTqQUY

JAINTIIOOYS  TIeuoiy | %7l 7 3carasdo
-1 IsqunN uny
v lesels adkl atdues

wa\v\ \x\ ad&]l pue yzbual aqoig

¥lva 07314

ynmy 0arue S doraesol butridues
(L R-cl-4 s1eQ
Vo] 1137 aueta

PACIFIC EMVIRONMENTAL SERVICES, IHC.




hg

\\\\\\\\\N\\\J\\\\\\\\\\\\\\\\\\\

y 1) - 0-or 2 2l oz ¢t| o¢¢ SO £L8 A 228 Q 02] <l
£d) - o-0r 2/ &/ b&| o ¢ LSE LE 0| S25° &9 Sl )1
£9) - -0 2/ o/l A& o2g| LS| Le @ | Sb% ALS Q-ol ol
D - °- o2 o// 8/ | s&l ozg| IE Sg0 | ozg CE [
19 - 09/ o/ L27) S8 sce | s bs o | 52" 300} Y
55 - o A/ g7 2] S 9| i = 50 | 0D 455 3<H L
&S - sl .2/ A0/ | Da 0| foc CTC O | sSA'ASH Q05 [
LS - o d 0o/ 227 YT 3% 10 01§ 0SS 0Ss S
LS = oL Coy 22/ [ S&a | vz Iy 020 | D38 By 303 A
on ~ S0 Jo/ C2/ | & | Oxi | Ol b"O | 508tAS o-sL £
en — ¢ £0) Ll | AR peC| AEY Sco | 029 xss o0l z
7 — a 0cC 20/ Ao’ ¢& | Ste| o€ (2N SI€ 4Ef] €TSl SS9 ) -H
- - — — - — - | = — 6AS 4cS —
do do *duarlby *uy ano uy do [TEMIDY|pa1Ysag| o'm ‘uy 33 (A)| (2012 / (utw) | xaquny
*dway, Ie3TTa |wnndealds (L) |de ( “1)| (S1)[ O%H rul (HE) |(B4V) peen mSEwm anoy-¢z}/ ‘aulg qutog
asbuyd] *dwasl xog| dung 3913NQ 197Ul *dwal | Tey3us1033ig £310018A [i838KW BBY awTy, / buytduesg|osiaaeay
-y aydueg +duay, 1a3sW sen Aig Xoe3g|* 831y 30737110 X201/
W;vu«\vwkgun&\h\ fbs.ozu_@\. M M\M\\\\\\\Vw t303ea0dQ munH..W tJaquny uny
8 \ﬁoﬁanm lajeg Is0L .H\UN \\Om 13WeN 3IUT[d

~ Jo I ebeq

PACIFIC ENVIRONMENTAL SERVICES, INC.

B-10



LY==
LIS ]
SAMPLE RBCOVERY DATA
Plant: Rorc TecHrebeb Y
Date: Ci -2 (-7 7
Sampling Location: dere Phsp4 Jreln T
Sample Type: S MHASR
Run Number: S l -~ 2
Sample Box Number: ‘761/
Clean-up Man:
Job Number:
Comments:
FRONT HALF
Filter Number:
Cescription of Filter:
MOISTURE
Impingers 0 —
Final Volume: (G’ ,, S ml 5§50, % ml 690 .5 ml
L~ +
Initial Volume: 59 2 "/ ol s e —a ml 57 7‘ / ml
Net Volume: ml ml ml_
Total H,O:
Silica Gel : '
Final Volume: 7 i 6-5_ g
Initial Volume 7 26 . 7 g
Net Volume g

Total Meoisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

—~
Plant: {'L(" /;6"5/‘<

Date: A) 2284

Sampling Location: 9 €R«Dh/ o Ivia T
Sample Type: MM)2(%

Run Number: 5 I - 3

Sample Box Number: P ’

Clean-up Man:
Job Number:

Comments:

FRONT HALF

Filter Number:

Description of Filter:

MOISTURE

Impingers — ) ]
Final Volume: Go¢.5 3 S50, 7 m $92.9 ml
Initial Volume: 2 9 "f, X! ml sge./ "ﬁ';"#-_‘ ml 594. 9 ml
Net Volume: ml ml _ m%
Total H20:

Silica Gel .
Final Volume: 7 17/ : / g g
Initial) Volume 74 9, 7 g g g
Net Volume g q g

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Plant: ‘RD“ TUJ\_ MIDM

Date: QIZBIX

Sampling Location: Scruwree ko
Sample Type: MMz

Run Number: '%4 SL '_4

Sample Box Number: /] A

Clean-up Man:

Job Number:

Comments:

FRONT HALF

Filter Number:

Description of Filter:

HOIS.TURE

Impingers

Final Volume: 5_603 | nl [ O’_S .L“‘

Initial volume: S554.Z ;d@r' 548.8
ml

Net Volume:

ml

w’ér

ml

5305

S, |

nl
wfgf' 1
nl ‘

Total H,0:

Silica Gel -
Final Volume: -7363' a

Initial Volume 719. 0

Net Volume

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Plant: _?Y)H Tecunolnsu EPA -Glass
bate: 9/24 /K7

Sampling Location: S_Mre)@\ Mﬁ}'

Sample Type: HH\’S@

Run Number: ST - X

Sample Box Number: / A‘

Clean-up Man:

Job Number:

Commentsg:

FRONT HALF

Filter Number:

Description of Filter:

MOISTURE

Impingers \

X - 3
Final Volume: S0 <, 74 ml (oY ‘jl ml S3.4 ml
Injitial Volume: "{SQD g - ml ' @OBB ml SZBQJ.% ml

Net Volume: ml ml ml

Total HzO:

Silica Gel “
Final Volume: 7737 Q g g
Initial Volume 9§ /(5.9

Net Volume

Total Meoisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant’i&ﬂ\'TZLmvujoau sample date _9/24|¢7

u S
Sample location Q-.(x-\_)LYDCA/ Tadei Run number ST ~{(p
Sample recovery person Recovery date ‘7ﬂ9L4/q£7

Filter(s) number /jScy ¢ A

MOISTURE
Impingers Silica gel
Final volume (wt) ml (qg) Final wt g g
Initial volume (wt) . ml (g) Initial wt g g
Net volume (wt) ml (g) Net wt- g g
Total molisture g

Color of silica gel

Description of impinger water

RECOVERED - SAMPLE " |
Blank filter container number ' Sealed
Filter container number ' sealed

Description of particulate on filter

Acetone rinse Liguid level
contalner number ‘ marked?
Acetone blank Liquid level
container number marked?

Samples stored and locked

Remarks

Date of laboratory custody

Laboratory personnel taking custody

Remarks

Al 5759 568.8
42 5§75/ 5¢3.0
£33 6965 549.9

PACIFIC ENVIRONMENTAL SERVICES. INC
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pLant _ RA

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Ter unolced
9

DATE _ 24 [

SAMPLING LOCATION

INSIDE OF NEAR WAL

NEAREST UPSTREAM

NEAREST DOWNSTREAM DISTURBANCE

< ropbher Ouobelt —A“;

INSIDE OF FAR WALL TO )
OUTSIDE OF NIPPLE, (DISTANCE A) ;.3( Q/A

L0
OUTSIOE OF NIPPLE, (DISTANCE B) 22 INY/
STACK 1.0.. (DISTANCE A - DISTANCE B) — 23

DISTURBANCE

SCHEMATIC OF SAMPLING LOCATION

CALCULATOR
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AHD 3 FROM OUTSIOE OF NIPPLE
NUMBER OF STACK LD. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM QF COLUMNS 4 & 9
I —A oS *
Z-A LS
3 -A —2:7]
4 -A 4.]
5 -A S.8
LA g2
7 - 14.6
g - \7.%
9 1.9
[0 20.2 |
Yo" 2IS |
/2 v 22,5 |
B-1
2
2
4
S
&
yi
&
q
(O
L
A
£ ot insde eckﬁ(. o duct

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Plant: rRD\ \_Technelocit
T

PRELIMINARY VELOCITY TRAVERSE

Date: Q7] '3’1
Location: ___ N v OPONEr (VO H 4T -
Stack I.D.: :

Barometric Pressure, in. Hg: ZQ H

Stack Gauge Pressure, in. H,O0: - 3.5

Operators: "1 s \eR A . WESimaa
Pitot Tube I.D. Number:

Temperature Peadout I.D,:
Pitot Tube Leak Check:

(

Sampling O

Location

oL Schematic of Traverse Point Layout
Traverse| Velocity | Stack | Cyclonic Traverse| Velocity | Stack | Cyclonic
Point Head (Aps) Temp. |Flow Check Point Head (Aps) Temp. {Flow Check
Number | in. H50 (Tg), °F|° from Null Number | in. H50 |(Tq),°F|° from Null
A-1 103 | %y B- 11 639 | ¥ |
L | ¢.as TO 2 0.95 79
3 1 ¢c2¢ TO 31 04y | T
4102 | F0 41 3% [ 7
51 co2 | vo gl 32 | 79
| o2y | ®o £ =an | 50
11 0339 | FL. 11 2% | 79
S cyy |5 | cav | 7%
Q] Aye f e 91 _o3c | 79
DIXZ f 79 0l 0.3 | 79
| zswv | 79 /] ¢ 30 79
S — 2] o022 79
\
Average Average

PACIFIC ENVIAONMENTAL SERVICES, I4C.
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(e
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PRELIMINARY VELOCITY T/PJ\VERS‘E

plant: éslff Jz e /€
pate: - 2307

Location: Sck.bdc4 PV s

Stack I.D.: - 3
Barometric Pressure, in. Hg: 24 20 / Sampling’fo
Stack Gauge Pressure, in. HyO: Location

Operators: PE ’5¢if7"’, T. /M LLe A

Pitot Tube I.D. Number: «f / *
Temperature Peadout I.D.:
pitot Tube Leak Check: A Schematic of Traverse Point lLayout
1"
Traverse| Velocity Stack | Cyclonic Traverse| Velocity | Stack Cyclonic
Point |Head (Apg)| Temp. |Flow Check Point |Head (Apg)| Temp. |Flow Check
Number | in. H»0 (To),°F[° from Null Number in. H50 (Te),°F{° from Null

§-/ 72Y B~/ + 3
-~ 9 2 £ 3
—- 1 3 -] 2
0. / + 2
5 s -3
G
7
-
7

I S O

E\(\Q)Q\ia\\q-\t\ﬂ‘\)

+1 2 + 4/
/0 /]
+1% /7
+ 457 /& 2
/( + ¢ /| + 9
/2 6 / 2. +/6
Average Average

CACIEIS EHVIRCWIAENTAL SEAVICES e




NOMOGRAPH DATA
Plant: ?G// TCCA -
Sampling Location: SCruyvbe e QL(HG"(' A
Vesl- Sl
Calibrated Pressure Differential Across ' A Hg _ / 7??
Orifice, in. Ho0 .
Average Meter Temperature (ambient + 20°F) T,
op ? pe ' maVQ /CS
Percent Moisture in Gas Stream by Volume , Buo 2.0
Barometric Pressure at Meter, in. Hg. P J7-/9
Static Pressure in Stack, in. Hg. . Pg _D‘J-? c'3
| (Pm + 0.073 x stack gauge pressure i{n in. H50) ===
Ratio of Static pressure w0 Meser Prossme | - < 94
/pm e — == )
Average Stack Temperature, °F Tg ¢
avg
Average Velocity Head, in. H50 8Pavg ORE
Maximum Velocity Head, in. H20 OPmax oSS
C Factor ’F.CS
Calculated Nozzle Diameter, in. 0.9@&[
Actual Nozzle Diameter, in. & 2_ 7 5
Reference Ap, in, HoO C.a
N2z /e &
.27 f’z 77, 0300 PACIFIC ENVIRONMENTAL SERVICES, INC.

n-."4qQ
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fa]
SAMPLE RECOVERY DATA
Plant: ?ﬂd iﬁt&\rﬂé’@%ld
Date: __gormmramsy 9/232 /7
Sampling Location: ~ ‘-v..,_é‘h‘qu;-i,.:.lr5"1.'-_!‘:-‘-""""';:"-
~pedtet SO A -/
Sample Box Number:
Clean-up Man: NT/H<0O
Job Number:
Comments:
" FRONT HALF
Filte;\: Number:
Description of Filter:
MOISTURE .
. + | =3 _ 33
Impingers = . ~ . -
Final Volume: 555 4 F"lfj) 6/ é. 7 “"Jzy\ 555 5 m]_-%ﬁ
' 2 > 739 1 S948.4 &1
Initial Volume: S77 . "'16?\ </ . B ‘éﬂ N . an
Net Volume: _ nkon 3ian #Tan
Total H,0: | |
Silica Gel
Final Volume: 72 “ 7 g
Initial Volume _7|A .4 g4 g
Net Volume
Total Moisture:
Description of Impinger Catch:
— - PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RBECOVERY DATA

Plant: Gl Teoa

Date: P‘ga?" ? 7

Sampling Location: 8(_‘(‘(__,)37360"‘ C’U Mt ‘ﬂ

Sample Type: 2?7 1313

Run Number: M 50 A -2

Sample Box Number: '?7,3 (B/C/c? Bex )

Clean-up Man:

Job Number:

Comments;

FRONT HALF

Filter Number:

Description of Filter:

MOISTURE

Impingers

Final Volume: 5_5' ?—3 : ml 550,5\

ml

Initial Volume;: ST0.T ml S 79

ml

Net Volume: ml

ml

Total 320:

576/ nl

59? = ml

ml

Silica Gel
Final Volume: 7 1'/7 3

Initial Volume PRI

Net Volume '

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC,
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SAMPLE RECOVERY DATA

Plant: %’LL TﬁC/"[
Date: (2/23/87
Sampling Location: PeRepMlan  dTly T 4*

Sample Type: MHIZ A
Run Number: 5 0 /?‘ :3

Sample Box Number:

Clean-up Man:

Job Number:

Commentsg:

FRONT H.ALF

Filter Number:

Description of Filter:

MOISTURE

Impingers

Final Volume: ST (0.3 nl S %. 7  m S$9%. 2 m
Initial Volume: 577 F l 575 5 nl 2979 nl
Net Volume: ml ml ' ml
Total H20:

Silica Gel

Final Volume: r7 ’7 ? 7 g
Initial Volume 7 5¢. yi

Net Volume g

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
r-34
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SAMPLE RECOVERY DATA

Plant: ?Oﬂ_ Technoloca

vate: __ 9 /75/57

Sampling Location: %(’_robhe(‘ Ouit — A

Sample Type: MM |2 A

Run Number: SO—A _ 4’

Sample Box Number: 2 -A

Clean-up Man:

Job Number:

Comments:

FRONT HALF

Filter Number:

Description of Filter:

MOISTURE

Impinqei's . _
Final Volume: _(QOQ q T oml Sqép = ml 501 ., O nl
Initial Volume: _SPO. | e S50 3 p%/ 0.5 5
Net Volume: ml ml nl
Total HzO:

Silica Gel
Final Volume: 7 I 3 ' L\ q g9
Initial Volume (91.2. g
Net Volume q

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Plant: QOLL Teaiolosus

0t
|

pate:  9/34 ) K7V

Sampling Location: SWM @ué_&} -4

Sample Type: HH' ]%‘@)

—_—

Run Number: S\O’A’_D

Sample Box Number: O - A - s —
Clean-up Man: 3-A ; 1-\1’{_3/%3@'3
Job Number:
Comments:

. FRONT HALF

Filter Number:

Description of Filter:

MOISTURE

. I
Impingers

- 3
Final Volume: S<YY & nl 553,89 ml 56:7.9

ml
Initial Volume: SLNS m SSR. 4 m SC5. ) m
Net Volume: ml ml m.?.
Total H,0:
Silica Gel 4
Final Volume: DA R g g
Initial Volume CeY9¢ 94 4 g

Net Volume

Total Moisture:

Description of Impinger Catch:

PACIFIC E~vmom§%mu SERVICES, INC.
B_
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SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant }D\\ Ve awdlpou Sample date Q/ZU/S’]

Sample location ;x;ubbgg%jxhi+-—A Run number'fiLZngﬁ -l

Sample recovery person Recovery date Q/94/Q7

Filter(s) number BV\FL 7/7'! |

MOISTURE

Impingers Silica gel

Final volume (wt) ml (g) Final wt q o

Initial volume (wt) ml (g) Initial wt o} g

Net volume (wt) ml (g) Net wt- g g
Total moisture g

Color of silica gel

Description of impinger water

RECOVERED" SAMPLE
Blank filter container number : ' Sealed

Filter container number : Sealed

Description of particulate on filter

Acetone rinse Liguid level
container number marked?
Acetone blank Liquid level
container number . marked?

Samples stored and locked

Remarks

Date of laboratory custody

Laboratory personnel taking custody

Remarks

gl NSo—se 5575 sR9. |
¢ s st 5&3.2 Stk €
o €EFS52-S 7805 306.4

PACIFIC ENVIRONMENTAL SERVICES, INC.
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

~ PLANT'?D“ Te cunolegy -
DATE q/zyyeq Y
SAMPLING LOCATION . ~x ro b per Okle T - 1?5
INSIDE OF FAR WALL TO .
OUTSIDE OF NIPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE B) »
STACK 1.D.. (DISTANCE A - DISTANCE B) 3"
NEAREST UPSTREAM DISTURBANCE -

NEAREST DOWNSTREAM DISTURBANCE
CALCULATOR SCHEMATIC OF SAMPLING LOCATION

TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 ARD 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.0. STACK L.D. (TQ REAREST 1,8 INCH) DISTANCE B (SUM OF COLUMNS 4 & §)

A- 6.5

.S

z.
4.1

3.8

B2 .

46

7.5

g9

202

2.5

77,5

§S~Qbo\x®0\~hu'“\§l:5®oq\m\u\u\»|\x

3

PACIFIC ENVIRONMENTAL SERVICES, INC.
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L:Jéj.iéi
s [ e Lt
PRELIMINARY VELOCITY TRAVERSE
Plant: lg‘)“ [E(hm 2][%:{1
pate: 471 147 4
Location: SCEHDKZCQ! ) H Et ...B ‘
Stack I,D.:
Barometric Pressure, in. Hg: ZQ,{‘ . Samplingjo
Stack Gauge Pressure, in. H,O: -2 Location
Operators: T, /(¢ , A . wuitysron
Pitot Tube I.D. Number: *
Temperature Peadout I.D.:
Pitot Tube Leak Check: OK Schematic of Traverse Point Layout
Traverse| Velocity Stack | Cyclonic Traverse| Velocity | Stack | Cyclonic
Point Head (Apg)| Temp. [Flow Check Point Head (4pg)| Temp. |Flow Check
Number | in. H»0 (Te ), °F(° from Null Number | in. H90 |(Tc),°F|° from Null
L o3[ o O3S
A-l | 35 7| B\ B- | |36 | ¥3
_ r Q.;?‘? ‘
2 5 ol 2 3= T3
Os7 Q)
3 35 | Z\ i ®)
oOry e
41 325 | %) 4] 3% N
v o o) O'/7 , ‘
o) 345 | B\ 51 35 T
g.85 _ geo
b | 35 T | b| s [.F)
CYo "a's
1 _1.3| 7] =" | ¥\
oYs o 092
§ | Bl | T § 3
_ O4S & e
9] 2+ | %O 9| 3| Z
o v 0.3
0] 3% ple D — T2
oY Q.57
[ ' FO Il 25 | 52
Average Average
PACIFIC ENVIRONMENTAL SERVICES, INC.




PRELIMINARY VELOCITY TRAVERSE

Plant: &// 7@‘(“/1,- . *
Date: 9-23-37
Location: Sgrwbper ovtlet “BY:
Stack I.D.: 2D ‘
Barometric Pressure, in. Hg: 2720 ! Samplinq/'do
Stack Gauge Pressure, in. H,O: Location
Operatora: 77 . 4. B
Pitot Tube I.D. Number: _ AT~ ) *
Temperature Peadout I.D.: -
Pitot Tube Leak Check: Schematic of Traverse Point Layout
Traverse| Velocity Stack Cyclonic Traverse| Velocity Stack Cyclonic
Point |Head (4pg)| Temp. [Flow Check Point Head (Apg)| Temp. |Flow Check
Number | in. H50 (Tg),°F|° from Null Number in. H50 (Te),°F|° from Null
A- O R-\ q
& -5 L T
3 TIg = —]
ul ~ 9 Y e
S -5 < Ty
o ~4 7 4 5
1 G 7 RAL
P 7 ¥ T3
9 C O/ tac
1c ~2 /0 ~ (o
[ A /1 S
= -2, /a A
Average Average

PACIFIC ENVIRONMENTAL SERVICES, INC.




255
Lo}
NOMOGRAPH DATA
Plant: Apa[/ 7eeh. Date: 9-22-§9
. rr L3
Sampling Location: _SCrupbpec outlet B
778~
Calibrated Pressure Differential Across AHg / Y/
Orifice, in. Hy0 :
Average Meter Temperature (ambient + 20°F), Tm -
op avg /CS
Percent Moisture in Gas Stream by Volume Buo 2.6
Barometric Pressure at Meter, in. Hg. Pp 29719
Static Pressure in Stack, in. Hg. Pq ]
(Pp * 0.073 x stack gauge préssure in in. H,0) 2893
Ratio of Static Pressure to Meter Pressure Ps/ ?
______ ®, ¢ 77
Average Stack Temperature, °F Tg
avg 7 |
Average Velocity Head, in. H,0 Apavg C’-3 {
Maximum Velocity Head, in. H,0 APmax Ol
C Factor rd{e
Calculated Nozzle Diameter, in. I8
Actual Nozzle Diameter, in. ¢.299
Reference Ap, in. H50 C.25¢

Ne22IE F
C.29F 88 €299

B-45

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPFLE RECOVERY DAT?\

plant: ol l Jorhrnolon i
bate: _ Qo Y0 9/29 /KT Servhber QoMb

Sampling Location: _ YW@ 77 o) T ier—t T YA~ .
ety

Sample Type: MM )BB -
Run Wunbers el pon griann P2} MEpeT. S8R

Sample Box NumbEr: H ;) O
Clean-up Man: /\/T_! H T
Job Number:

Comments: S‘n_)bb@f C-)U HQ_}‘ @U.AA. SO-B -

FRONT HALF

Filter Number:

Description of Filter:

MOISTURE '
Impingers tt-’ — :#- 9 : # 3,
Final Volume: é /4, j J’rﬂn 2 56~ "/ /"'-”-’% 5_‘2( © ﬁ%“
Initial Volume: 55,:2 ‘3 nij'7 <5|4{{; M’Icg\ 5%0, | J“Y%ﬂ

Net Volume: Dij‘ 'ﬂﬂ? J‘*%ﬂ
Total H,O:

Silica Gel
Final Volume: 77/ >
Initial volume _(n QY . 4 ¢ g g
Net Volume g 9

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Plant: ﬁ"['(' lec Luf\dogm
Date: q-7 Z‘/S’] \

' ' 7 5
Sampling Location: S iva o . T, T

Sample Type: HM \56

Run Number: S & 5‘0’2-—

Sample Box Number: Vaull =

Clean-up Man:

Job Number:

Comments:

FRONT HALF

Filter Number:

Description of Filter:;

MOISTURE

Impingers
Final Volume: 5-5—? 5 ml 9 57.8 ml
Initial Volume: S5 6. 5 ml 55 { 3 ml
Net Volume: ml ml
Total Hzo:

Silica Gel 7702
Final Volune: 2= g
Initial Volume 7 5—0 - & g
Net Volume g

Total Moisture:

Description of Impinger Catech:

PACIFIC ENVIRONMENTAL SERVICES, INC.
™10
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SAMPLE RECOVERY DATA

Plant: fdf C ]z K
Date: < /2_3/87
Sampling Location: S ¢ £-Zi+x ¢eTln T 5

Sample Type: _ MMI(2A

Run Number: SO0

Sample Box Number: 3“:—@’9‘ i 2—
Clean-up Man:.

Job Number:

Comments:

FRONT HALF

Filter Number:

Description of Filter:

MOISTURE

Impingérs ‘ .
Final Volume: S £ 3 { ml é [ 5. % ml
Initial Volume: 5 5 3,4 ml 552 3 ml
Net Volume: _ ml ml
Total Hzo:
. '7 U g— rgk

Silica Gel ,
Final Volume: %7
Initial Volume , 5 ‘L ‘f

Net Volume

Total Meoisture;

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Plant: j‘))z_)ll Tecnolos

Date: & !Z‘Ui"‘l

Sampling Location: Srrubbo~ Ouklet

Sample Type: MM-12-(3

Run Number: S()—-E)*/-}

Sample Box Number: 2 A

Clean~up Man:

Job Number:

Comments:

FRONT "HALF

Filter Number:

Description of Filter:

MOISTURE

Impingers

Final Volume: 55—5, 4 ml

SEAR |

Initial Volume: S4(,. 0 PC%( 575.3

Net Volume: ml

Total HzO:

ml SCOO }

nyl(jf S98.2
ml

Silica Gel
Final Volume: 74(.62 q

Initial Volume J2.1.7

Net Volume

Total Moisture:

Description of Impinger Catch:

©w-E2

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

prane: _ Kol Termnnologu

Date: . C)'/-'-;?Lt /%7")

Sampiing Location: W M =

A

Sample Type: HHI%/O_)

Run Number: &)"E)-S ﬁ

T

Sample Box Number: SO = B - 5—# ~ 077z

Clean-up Man: %) /NA‘T/

Job Number:

Comments:

FRONT HALF

Filter Number:

Description of Filter:

MOISTURE

Impingers - =
Final Volume: SSH,C? ml =25, | ml
Initial Volume: S 4{.G§ ml 7L 1 ml
Net Volume: ml ml
Total HzO:

Silica Gel ‘ L*
Final Volume: /] 3%, A g
Initial Volume 7[4.(0
Net Volume g

Total Meoisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant /¢ ¢ Tee L Sample date LdZQlEY

Sample location guubﬁm Oyt Run number Q)—ﬁ—éz

Sample recovery person Recovery date .ﬁﬁ&ﬂﬂ:l__;

Filter(s) number o0 ,

U"\-f el
MOISTURE

Impingers Silica gel

Final volume (wt) ml (g) Final wt g g

Initial volume (wt) ml (g) Initial wt g g

Net volume (wt) ml (g) Net wt- g g

Total moisture g

Color of silica gel

Description of impir- - water

RECOVERED SAMPLE
Blank filter container number . ‘ Sealed

Filter container number . Sealed

Description of particulate on filter

Acetone rinz: Ligquid level
container ;.rler marked?
Acetone blank Liquid level
container number marked?

- Samples stored and locked
Remarks

Date of laboratory custody

Laboratory personnel taking custody
Remarks

F1 S92.6 599.8
45824 5G4 A
ﬁ}_yq(,‘.g 50\_7&

447505 770,

PACIFIC ENVIRONMENTAL SERVICES, INC.

o257




Mist Eliminator
Outlet

B-59
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PRELIMINARY VELOCITY 'rmv:-:Rs"E

Plant: [eaLL

Date: 9-2/-% /

LOCEtiOﬂM(jjq n o7 e - 7\

Stack I.D.: 227 -

Barometric Pressure, in., Hg: 2-‘7 / Sampling’ro ‘X-
Stack Gauge Pressure, in. Hzo Location
Operators: Y By /A

Pitot Tube I.D, Number: 3 7 *

Temperature Peadout I.D.: OMmp4é A 22

Pitot Tube Leak Check: J, K Schematic of Traverse Point Layout
Traverse| Velocity Stack Cyclonic Traverse| Velocity Stack Cyclonic
Point |Head (4pg)| Temp. |Flow Check Point Head (Apg)| Temp. [Flow Check

Number | in. H5Q (Tg), °F|® from Null Number | inm. H50 (Tg),°F|° from Null

bA-1 |1 z5 | 5% A-~1 11 30

z_[].40 Bl N N,
> 1).4Y9p ). 351
Y 11.50 35
s 5p 3
6 ). 50 4

| 50

7 ¥
T 1.50 g0
711595 =)
ro |l ) §0 /o 4"
/

}]. 50 jr
| 40 2| /) 6

\.\—

2,0 7

Average Average

PACIFIC ENVIRONMENTAL SERVICES, INC,



PRELIMINARY VELOCITY TRAVERSE

plant: Koll 7{(. /-

Date: g-23%3.5 7

Location: /. pnelem  CulCa 7=
Stack I.D.: 2 2

Barometric Pressure, in. Hg:
Stack Gauge Pressure, in. HZO:
Operators: 7. LAV,

29 20

T I Ll n—

- Samplinqxo .
Location

Pitot Tube l.D. Number: !
Temgerature Peadout 1.D.:
Pitot Tube Leak Check: I, Schematic of Traverse Point Layout
Traverse| Velocity Stack Cyclonic Traverse| Velocity Stack Cyclonic
Point |[Head (8pg)| Temp. |[Flow Check Point Head (4pg)| Temp. |Flow Check
Number | in. H-0 (T<), °F|° from Null Number in. H-0 (Tg),°F|° from Null
. L,y | 6=/ ~ 7
2 32 2 -20
J + /1 3 ~2¢
f 22 7 ~25
5 e 2 —/<
6 1% e ) ~/ 7
7 - & > — &
& — 7 7 O
4 -6 < ot
) -
/‘/'0 _._//:-; - O .l ‘§_‘-\
/! — 9 /] *+/0
| 2 ~ /0 [ 2 i
Average Average
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x\\x\x\\.\\\m\.xw\x\y\\m\

£ = 0.3 Lo/ \SA/ | ca|l A3/ 3, Sh/ &8 LA o
0 — oS At/ SA71 Lel 3471 & AT 055/
cv) - Sh hel os7 | 13| su7| 3 SA7 | SLE S Q St
J% - Sk oc/ VA2 YA __Sh T 0335 O T
— 5'F I /7 ESAY YA R A T Y, Cogl™x %
47 - SA £/ Le/| O3] 38/ | &% Al SBep X7 007 7
¢ — $A 2907 e/ 1 RE| 237 ©3a7 LR B2 A 0>
19) — 54 Vo/ e/ | LAl £S5/ €27 Al SSEdNL 20 Pl
ch — S 4 DL i (8] s | oz AL | DeE Q-0 N
2 -~ S 4 Y 771 L8] 07| 0%, Al | €445 g5 7
[ — S°A /6 L6 AT AR ~) VOSL RS o
DS — SA L | £L712Z h 7 AN 28T 7 @] d
de do *dwarlby -ujy Jno ut do |Tenaoyipaiissg o“H -uj 33 ( A)| (%2012 /7 {urtw) Jaquny
*duay 323712 Junnoeals, (1 "Ly la. ( Y1)l (P1)|To%W TuT (BY) |(Ssv) peen TPE3Y janoy-pz)/ ‘awil JuTOod
Is3buid| -dwsl xog| dung EE:2 E11T0) _ IDTUY *dwal| t1erjusiajyig Ly orsa [a91eW BBD ouwtl / buttdues{asisaral
-uy a1duesg *Awal JII3IY BB AIQ |Noe3g|*caig 80131120 | ¥no1d/
—_ ¥o3YyD Xe¥] 3IeEIQ 163L 3604 anofe] jurold sEisael] S31NUTH  A19a3 eleg [Ie pIoosy pue peay
FO  ¥o8yD Xes7 10374 3189l 3804 30 oy3jEWAySS i ¥OsYyD Yeal IeEIQ 633314
by -urod 8 wio€P0 O savy yeo] 1sIL 3604 7O ¥23YD Mea] 301 Td 3691314
dg sousiajay ..-. by *uy 507 9 wio B0 = saey yeoy 353914

butiass xog aejesy
/0 7 eWwWes 1933H

——

E o s aojoeg D

£ & ¥4y asaon

- Yl Jaquny XOg Ia319W
& ¥D2usO N/S 3nopeay ~dusy
oz A\ '2INIETOH PIWNSEY

mN\.Q ‘g1 9fzzoy
. & “ON "Q0°I 9qnLl 30313
_.\u)\c,\\_n\_ m addl pue yybusT eqoag

(S)Isquny 123714

A X O .. (B4) sinssaig ojieas

o 20 (T

DINEE3IJ 21 I3swoleg

samyeaadual Jus Iquy

,G sfm MW IIAL ) I/ 7 aoaeasdo

__ AXWA LIP3 1aquny uny

. . °dLy srdues

o :enu_r P LU0 HPL ST uotieso] butidues

(P..80) LA-_Vc-X% saeg

. MO I averd
YI¥d a13Id

PACIFIC ENVIRONMENTAL SERVICES, INC.

laliel



SAMPLE RECOVERY DATA

Plant: ¥\ ¢ hanol &L

Date: qlz_] /Q"]

Sampling Location: My ot Summbf outta X
Sample Type: MMIZ5 :

Run Number: “Drf | N m/m(AJ ~ouHe U

Sample Box Number: # |

Clean-up Man: NT/ MO
© 0

Job Number:

Comments:

FRONT HALF

Filter Number:

Description of Filter:

MOISTURE

.y = | =7 . =5

mpingers , , -
Final Volume: ‘o llp (0 }nd.-’ r a@q 9\ ml ) 80 3 9/1
Initial Volume: 6O4.0 ;ﬂiéf 582.9 =l A Q./G . «9 l?‘l
Net Volume: }Wi/-’-'\( ol ol
Total Hzo: =

Silica Gel
Final Volume: ‘]/p | . q
Initial Volume “J137%3.0 g

Net Volume

Total Mecisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Plant: Eﬂj ﬁgg&gm%

Date: C?/Q&/g7

Sampling Location: "fw wmm@:ﬂ (O//,?\,/Jf

Sample Type: ANAA 13 T

Run Number: ME ) -).__;%

Sample Box Number: ++ 4

Clean-up Man:

Job Number:

Comments:

FRONT HALF

_Filter Number:

Description of Filter:

MOISTURE

Impingers # | ‘-‘EQ
Final Volume: S92 . LSCH 603._7 23N
Initial Volume: 5/Dq_ l md. (Q(? )  (p -al
Net Volume: L L.
Total H20:

Silica Gel = A
Final Volume: 72 7, 7 g
Initial Volume 7\6t 3 g
Net Volume ] g

Total MHoisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Plant: A)ol-[f Tt < /<

pates 9~ 2%-57

Sampling Location: /1 o £ Lipipnty k.
Sample Type:

Run Number: /"l E 0 = 3

Sample Box Number:

Clean=-up Man:

Job Number:

Comments:

FRONT HALF

Filter Number:

" Description of Filter:

HMOISTURE

Impingers
Final Volume: 5%3 -a ml [0 OC(F] ml 5%3'3 ml
Initial Volume: 570,97 m 6 076 m 73 ¢ ml
Net Volume: ml ml ml
Total Hzo:

Silica Gel
Final Volume: 7L‘L\ . \ g g g
Initial Volume 7 2 5(; 3/ g g g
Net Volume g g g

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC,
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SAMPLE RECOVERY DATA

plane: _Rol| Terh nalosy

Date: Q/Z%ﬂ ”

Sampling Location:  |JAist Lo nadn ~®LM
Sample Type:
Run Number: ME-0O -4
Sample Box Number: 4 A

Clean-up Man:

Job Number:

Comments:

:

FRONT- HALF

Filter Number:

Description of Filter:

MOISTURE

Impingers

Final Volume: 5@;?_- l ml SCP’I O ml 5 Squ

ml
Initial Volume: =244, 4 9?(’ SG4A, 3 ID%" 5249. P%f
m ml ml

Net Volume:

Total H50:

Silica Gel

Final Volume: —734‘\—7
Initial Volume 7149.0 g g

Net Volume

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

pranc: _ Roll  Tecnolpcu,

~ CPA Glass

Date: 9/ 324 /Cb’-TJU_

Sampling Location: WY ot M @Cl/t&’_f

Sample Type: MM[36

Run Number: ME - (O - 5__

Sample Box Number: 4

Clean-up Man:

Job Number:

Comments:

FRONT HALF

Filter Number:

Cescription of Filter:

MOISTURE

Impingers i \
ping N (.p(p/j) p\

zlp
ml D%?é%

Final Volume: 479‘% ml
Initial Volume: S35 3. ml Sol. (D ml S@Y. 7 ml
Net Volume: ml ml ml
Total H,O:
{14 A\ = c= ]

e ;
Initial Volume 7QS'% g
Net Volume g ¢

Total Moisture:

Description of Impinger Catch:

L g I Y g

PACIFIC ENVIRONMENTAL SERVICES, INC,
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plant: _ Retd Leefrmelotu

SAMPLE RECOVERY DATA

Date: Q/[S?/-{ ’/37“'

Sampling Location: WYLLD* E—&mmm

- OvpHat

Sample Type: MM IZA

Run Number: N\E_O"g(g

Sample Box Number: BOX 8"4

Clean-up Man:

Job Number:

Comme nts:

FRONT HALF

Filter HNumber:

Description of Filter:

MOISTURE

Impingers PR
Final Volume: DSL/
S

Initial Volume:

Net Volume: mt

Total Hzot

Silica Gel o

Final Volume: 7 3‘31 . C{ g

Initial Volume 7&1_, Cp

Net Volume

Total Moisture:

Description of Impinger Catch:

n.7Q

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SCREENING METHOD
FIELD SUMMARY SHEETS
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APPENDIX C
LABRATORY DATA







SAMPLING TRAIN HEXAVALENT CHROMIUM ANALYTICAL RESULTS

EETI Ref #

Company Name EOLL. Tecn NOLOGIES

.Sampling Location

Analyst miﬁ R, _1z2.] \ gax D40 Date Analyzed 3!22

Concentration Percent Calculated Percent Relative
micrograms | Transmittance Absorpance micrograms | Standard Deviation
_ (Cone) (2 T) (A) (Cale) ( * RSD)
i 5 9.} A, ©.040 5.0 -0.0
10 £2.9 A, 0.082 0. | ‘ 0.6
25 GZ.1 Ay 0.207 5.4 I
so | 388  |M 0.4l 50.5 0.3
75 | 244 |45 0063 75.2 0.2
oo . | 15.45 |4 0.8l 99.5 -0.5

K, =5 -;\—1"2::\_2"9_.&-3"1-0:\-‘:.1-512“2-016 A < -log(z T/100)  Cale = K_* & % RSD 2 ==m-emmmm==-
A +A cAJ -AL -As -A6 - Cenc
Sample | Sample Volume Dilution Percent Mass of Cr
Numper | Volume Analyzed Factor Transmit. | Absorbance | micrograms ‘ j ,
(aL) | (mL) ;| T (A) M, 6) |9
) TCrAL b PER SIaMPLE
ks [ME-0-P| B30 80 — z2.1 | .2B3% 369, 195 | 0.4
IYu lue-o-P-8f 300 &o — 99. 6" . 002 0. 80l 0.cc
" ouve he-o-P| 850 | &0 — 55.7 254 ©231.325 {035
weEe oo | &0 — 309 | o044  o0.0ul 0.5
seA-1 | 750 | €0 - w9 | .25 247.757 |0 2
so-B-1 8600 40720 - 7¢.5 e 428.242 |0.714
51 - | [, 00O X - 381 0.419 5, 142 /05| |5.14
Ke 125.5 | acansi 300 80 - | 99.6 |0.00087 | 0.409 6. 001"
ME-O-2 | OO 8o - 4.9 |op.2L9 309. 5¢9 |c-St
P [HE-0- 2 | 00O 80 — 46.7 | 0.33] 3((.255 |0.5F
I | B

F = Dilution factor required to reduce absorbance to the range of calibration.

MCr*G = A*F* K, * Sample Volume / Volume Analyzed

+6
NOTE: Cr 0 results reported to the nearest microgram OT four significant figures

ENTROPY




SAMPLING TRAIN HEXAVALENT CHRCMIUM ANALYTICAL RESULfS

Company Name ’Rou.. TECHNOLO@,.\ES

EEL Ref #

Sampling Location

Analyst DLE% Kc [25.5 \ max - sS40 Date Analyzed 3 ggé
Concentration Percent Calculated Percent Relative
micrograms | Transmittance | Absorbance microgramsg | Standard Deviation
(Conc) (X T) (A) (Calc) ( % RSD)
]
S 91.3 4 0.040 5.0
1o £2.9 A, 0.08l 0.2
25 2.6 |4 0.203 | 25.5
0 39.5 Ay 0. 403 50.6
75 2520 |45 0.599 | 5.
1% 6. 13 A 0.792 99.4

A +2A +5A +10A +15A +20A
17" L1545

MCr+6 = A*F* Kc * Sample Volume / Volume Analyzed

NOTE: cr®

ENTRCPY

Dilution factor required to reduce absorbance to the range of calibration.

0. 73

3 6 . Calc - Cone
Kc =5 ----2----2----Z---—Z----Z--A--z- A = -log(Z T/100) - Calc - K * A % RSD - ---; ———————
Al Az -A3 AL ~A5 . 6 . anc
| Sample .Sample_ Volume Dilution Percent _ Mass of 'Cr+6- _
Number | Volume | Analyzed Factor Transmit. | Absorbance | micrograms
(ml) | (aL) (F) (% T) (A) (Mg 6)
' - TUTAL WG SAMALE
s0a2 | 900 7, — 34.2 | 0. 400 :57. 897
%0 82| 200 80 - 30.5 | 0.516 ©47.204- | 0. 809
SL-2 | 1,000 S - 5.3 | 0.249 |b,262.239
bupE | SI2. | 1,000 5 -~ 9G.2 | 0.250 |, 281 .08
20-A 35| -850 g0 - /2.4 | 0.(40 |87.020
$0-B-3| gs0 80 - 9.2 | 0.59 212372
515 | Loos 5 - — 4.3 | 0.384 9,87.852
ME-0-3 | |, 015 80 — 84. 6 0.073 ((5.647
F =

b.2& 2.
(. 282
0220
O. 730
9.640
O. 14

results reported to the nearest microgram or four significant figures



SAMFLING TRALN HoAAVAdLLa L LARAWELWE fRiismessm s o

Company Name ?ou_. | exHNOLCE ED

'Sampling Location

Date Analyzed 2!25%

Analyst Mfgl\ \ Ke 1242 \ mex 540

Clorxt:em:rat::i.ox:w1 Percent Calculated Percent Relative
micrograms Transmittance Absorbance micrograms Standard Deviation
(Conc) * T) (A) (Calc) ( % RSD)
., S 91.1 |4, 0.040 5.0 0.6
|0 879 Ay 0.08] 0.1 (.2
25 24 Ay 0.205 25.4 [.&
%) %9.3 Ay 0.400 754504 0.8
75 24.6 |5 6.609 5756 09
1cO (590" |4 C799 99.2 - —0.8
. An 2A +3A 1OAL~15A -ZOA6 ‘ Cale - Conc
Kc T i et Tl A = -log(s T/100) Calc » K © A # RSD a -----==m---
Al «Az A3 -AL -AS .AG Cone
-Sample Sample Volume Dilution Percent Mass of Cz:'*6
| Number Volume Analyzed Factor Transmit. | Absorbance | micrograms

(mL) (mL) (F) (# T) (A} 7 (MCr-*G)'-

_ o, ug SAMPLE ‘w&(m&
so.A-4 | 1,000 80 — 41.1 0.380 '599. 51 10.6co
$0.-8.4 900 80 - 38.0 0 .420 587.1477 |0.652
ME-0-4| |,010 £0 - LGl | ©-180 281.929 (0. 279

a4 | ),000 5 — LG O D.180 | 4,482.579 |4.483

DUPE |SI- 4 1, 000 5 — 6.0 C.1e0 4,422.%529(4.48°
ZREE 100 | g — [00.0 | &%t O

we A _| 1,000 5 - Gl.7 | 0.210 | 5,209.317|5.207

wP B | 850 80 - W77 | 0169 223.559 |0.263

“0A-S 200 80 - ¢3.8 0195 21%-714 |0.303

0.B-5| 90 80 - G3.6 0197 244.100  |0.365

MEOS| 950 | g0 - | 81.8 0.087 128678  |0135

©I-5| 90 | 5 - 80.7 | 0.09> | 2081935 |2.313

F = Dilution factor required to

e

r°6 = AYF* Kc * Sample Volume / Volume Analyzed

reduce absorbance to the range of calibration.

*6 . ]
NOTE: Cr ° results reported tc the nearest microgram oOr four significant figures

ENTROPY



DUpPE

SAMPLING TRAIN HEXAVALENT CHROMIUM ANALYTICAL HESULIS

EET Ref #

Company Name Kol e o ED

'Sampling Location

Analyst mga’ K, 1242 \ max -390 Date Analyzed _ g fz__ac
Concentration Percent : Calculated Percent Relative
micrograms | Transmittance | Absortance micrograms | Standard Deviation
(Conc) (#T) (A) (Calc) ( ~ RSD)
5 9. A, 0.040 5.0 0.6
10 829 A, 0.08] 10 { (.2
5 2.4 Ay 0.205 25.4 1.8
50 29.3 A, 0.4006 So.4 0.8
75 24.6 A5 0.@d 115. 6 0.9
00 15.90 |4 ©-79) 99.2 =0.8
A ~2A_-3A -10A,~15A_~20A Cale - Cone

Kc = 5 R i R 3 A = -log(I T/100) Cale - Kc . A % RSD s ccomnvamman
' Al .AZ .AJ A -AS .AG Cone
Sample | Sample Volune Dilution Percent Mass of Cb*s
Number | "Volume | Analyzed |  Factor Trensmit. | Absorbance | micrograms ,
() | (nl) (F) o, | @ (1,+8) | pelol
‘ _ _ TafAuluj SAMAE | ~ 340
SOA- | 1,035 | 80 - 59.9 0.223 357.639 |6RE
s0-BbL| 950 | 80 — 59, (p 0.225 | 33 484 |0.349
nE-O-G| 900 80 — 74.¢ | 0.127 | li7.81 |0.198
sT.b | 920 5 - &7.9 0.168 | 297837 |4-17C
SL.G 950 S — | 5.0 0.167 3,952.455]4. 100
NatH Bk | . ZCO 80 - |- 99.9 |0.0004 0.202 |0.col
|
F = Dilution factor required to reduce absorbance to the range of calibration.
MCr‘G = A*F* Kc * Sample Volume / Volume Analyzed

NOTE: Cr‘6 results reported to the nearest microgram or four significant figures

ENTROPY




SAMPLING TRAIN HEXAVALENT CHROMIUM ANALTTICAL RESuses

Company Name ,Rou_ _réCHNOL.O@E.S E'.EI Ref #
' gampling Location ‘ ‘ : ‘
Analyst mﬁ K, 1724.7C \ max 540 Date Analyzed 3[2.4-
Concentration Percent : Célculated Percent Relative
micrograns Transmittance Absorpance micrograms Standard Deviation
(Conc) (2 T) _ (A) (Cale) ( % RSD)
. 5 91 Ay 0.040 5.0 0.k
|0 .29 Ag 0.08l 0.1 1.2
5 64 A3 0.205 7254 (.8
50 295 A, 0-400 s04 | 0.5
7S 4.0 Ay 0.609 | 75.G 0.9
co (590 |4 0-799 992 | -0
A <2A +3A_+10A +1SA_«20A, - N cale - Cone
K, «5 -7‘.-2.-"'--2-.3--2---"-2----:----2-6 A« -log(z T/100)  Calg = k_*A % RSD s --o-ooooee-
Al .Az -A3 -AL -As .A6 . Conec
Sample | Sample Volume Dilution Percent Mass of Cr*é
Number Volume _Analyzed Factor | Transmit. Absorbance | micrograms {ﬂhl
R TS al o m e w6 M
: ' . Tor_ua samPLE _
sr1T.l| 100 5 — 92. b | 0.03> 82.926 |0-829
sr.1T.2] 100 5 = 95.0 | ©.022 55.235 |0: 583
sr.cc-ll (00 5 - ETR 0.09] 7225.992. |2.260
sTcced 100 5 L — 84.5 0.073 8l.Css |1.817
(%] oo | 80 - B<9%9.8| 000 0.135 |o.c0l
oure lorcaz| 100 | 5 — 84.6 0-0713 180. 412 |1.804
SO-7T- | 50 20 - 94.0 0.0C7 8. 344 Jo.(e7
50.TT-244  SQ 20 - 93.2. | ©-.03l 9.4946 (0190
50¢C - | 50 20 - 9.3 0.040 12.2714  |0-245
50 Cel. 2. =0 0 — 889 O.051 15.86 |O 317
l | ' |
| l l

F = Dilution factor required to reduce absorbance to the range of calibration.

Mcr*G = A*F* KC * Sample Volume / Volume Analyzed

+6
NOTE: Cr ° results reported to the nearest microgram or four significant figures

ENTROPY




CONCENTRATION OF HEXAVALENT CHROMIUM IN SOLUTION

EET Ref #

Company Name ‘/fzinu. et NOLOGIES
Sampling Location _TANK
)

. Analyst m% Kc 1725.9

A\ max 540 Date Analyzed 3[25

Concentration Percent v Calculated Percent Relati\.;e
micrograms | Transmittance | Absorbance micrograms | Standard Deviation
(Cone) (# T) (A) (Cale) ( % RSD)
P 5 9.3 A1 0.040 5.0
10 2.9 Ay ©0.08] 0.2
25 626 A3 0.203 25.5
50 29.5 A, 0.40> 50.6
_ 73 5.2 Az 0.299 75. 1
3 a
v 100 16.13 As  ©792 994
Q . |
9 A1.2A2-5A3‘IOAI.;.ISAs‘ZOAG . : Cale - Conc
T Kc 2§ mmmmm e 5 A = -log(f T/100) Calc « L # RSD & —comeeeo
A =& =A  +A  +A  sA . Cone
%) - b 6
0 -6
3 Sample Volune Dilution Percent , Cone. of Cr
! Number | Analyzed Factor Transmit. | Absorbance micrograms,/mL
~ (mL) - (F) (2 T) (A) (Con6) e,
|
fr’ TANK® | 5 " 4ecrdimw] 53 3. 0.273 54,873
S TANKE 2. 5 400 800|559 0.252 50, = 20
2
N TANKE D 5 408000 | 5¢.2 0.250 30,253
}) wET | 5 AOT 8000 | 57 7. 0.282 56,697,
G [24
ﬁc_: |24 .2. |SRuBBER 5 7,500 32.8 0.484 20, 0 b4
' /baeusseg 5 2,500 A4l-( 0.38l 23,90!1.8
%um (s
Z%(00ﬁ2ﬁ100= S0 X S0

F =

Ccr~6 = rarrE Kc / Volume Analyzed

NOTE: Cr*®

results reported to three significant figures

ENTROPY

Dilution factor required to reduce absorbance to the range of calibration.



i ) b b b ad

SAMPLING TRAIN HEXAVALENT ChnUMLIUM AlaLLetias

EET Ref #

Company Name ’EFOL,L. e NOLOGIED

. Sampling Location

Analyst WLE\C_(}‘ Kc 124.72 \ max 540 Date Analyzed 2!2_4
Concentration Percenf. Calculated Percent Relative
micrograms | Transmittance Absorbance micrograms Standard Deviation
(Conc) (* T) (A) (Calc) ( % RSD)
5 | 9ul A, 0.040 5.0 D.G
0 | 8179 A, 0.08l 0. (.2
25 | 24 Ay 0.205 25.4 (&
50 | 293  |a 0406 50.4 0.8
75 | 246 |5 0609 75.6 0.9 ]
|00 ‘ 1990 |45 0.799 - 99 .2 \ —-0.5
A 2R, 5AS0 108, 154 -20A, o _Calc;_-'- Cone
K "2 § =mme-s-mmro-emmeesesezToy A : -log(f T/100) Cale = X * A % RSD = --v-cw-----
c A +A_ =A_ =A Z-A A 2 ¢ Cane
L s &
Sample Sample Volume Dilution Percent _ Mass of Cr*é
Number Volume _Analyzed Factor Transmit. | Absorbance microgTams
: (oL) (mL) - (F) (R T) (A) (MCr*é) /ﬁ[m-os
) TR WG SAMOCE
o I.TT.1 (00 5 — 72.4 0.140 248.409 |3.984
GITTZ| 100 5 ~ 73.1 0. 130 320.029 |3.38C
LI CLll 100 s ~ 71.0 0. 149 269. 474 |3:¢95
oIceezl joo | S — £2.2. | 0.085 2\.450 |21
ot 50 | D - 85.9 | 0.060 | 2O 495 |0.41¢
Lotz 50 | 20 - §9.4 | 0.049 15,110  |0.308
00l 50 20 - g4.2 | 0.074 22 03] |0 46!
oLt 50 20 - | 81.3 | 0.090 27.91] |0.5%
l
70TT | (00 1O - 6.9 | 0-115 216.821 |7.168
J0m7Z | 100 | 20 — [ 69.4 | 0.049 36.219  |0.302
| | |
TRA LONG
Sz HQF = Dilution factor required to reduce absorbance to the range of calibration.
cut
g‘i{;&u MC::*G =A°F*K, * Sample Volume / Volume Analyzed

-6
NOTE: Cr = results reported to the nearest microgram or four significant figures

ENTROPY




SAMPLING TRAIN HEXAVALENT CHROMIUM ANALYTICAL RESULTS

Company Name ROLL_ TECHHOLO@IES EEI Ref #

Sampling Location SCREENIMNG
\ max 540 Date Analyzed ngi

Analyst mg@( / K, 125.5

Concentration Percent Calculated Percent Relative
micrograms | Transmittance | Absorbance micrograms | Standard Deviation
(Conc) (2 T) (A) (Calc) ( % RSD)
5 N3 Ay 0.040 5.0
1 gz.9 Ay 0. 081 (0.2
25 0206 A3 0.203 25. 5
50 295 Ay 0.463 50.6
75 Z5.2 A5 0.599 | 75.1
100 (613 Ag 0.792 99.4
A +«2A ~5A_~10A +15A_+20A Calc - Conc
K =5 --1----7'--:--3 ----- . 5 _S g A = -log(2z T/100) Cale =k *A % RSD & scomecuceee
¢ A 2«A A +A 2—A A ¢ Cone
1 4 6
Sanmple Sample Volume Dilution Percent : Mass of Cr:-6
Number | Volume | Analy -d Factor Transmit. | Absorbance | micrograms
(mL) " {mLy (F) (. T) (A) (M, +6)
' ' ToTAL #Lci:rsnmpug_ #%I m\Q
4717/ 100 5 - 7.7 - 0.\04 T01.10> | 2,611
4.2 (GO 5 - &o.| 0. 0906 241.802 | 2.419
4.T:CC | 1s% 5 - T6. 1 o.119 297.725 | 2.977
4-TeoL2 (0O 5 — 89.0 0.03| 1T7.03) LTT0
4011 | .50 25 = 75.77 0.121 30.347 | 0.607
4.0-TC.2 50 25 - 72.3 0. 4] 35.356 | 0707
4.0-CC-( S0 25 ~ 76.3 o-117 29.480 | 0590
40.ccL2l SO 25 - T1.1 0.149 37.181 o744

F = Dilution factor required to reduce absorbance to the range of calibration.

MCr+6 = A*F* Kc * Sample Volume / Volume Analyzed

+
NOTE: Cr 6 results reported to the nearest microgram or four significant figures

ENTROPY




SAMPLING TRAIN HEXAVALENT CHROMIUM ANALYTICAL RESULTS

Company Name 'Rou_ TE'('HMOLOG—"-IES EEI Ref #
Sempling Location _ SCREENING
Analyst [N K, 125.5 s max —240 Date Analyzed 3!25
Concentration Percent Calculated Percent Relative
ni¢crograms Transmittance | Absorbance micrograms | Standard Deviation
(Conc) ( T) (A) (Calc) ( ~ RSD)
' 5 91.3 A, ©.040 5.0 ~0.8
10 S B2.9- . |4 008l 6.2 2.2
25 2.6 Ay 0.203 25.5 rA
50 9.5 A, ©.463 50 .06 1.2 ]
75 252  |A; 0.599 5.1 0.2
Yoo 6.1 | Ag ©792 99 4 -0.0

A +2A +5A_«10A +-15A_~20A Calc - Conc
L *2A,05A, 104, - 154, °

' Sa.mpie Sample Volume - Dilution Percent - ‘ Mass of Cr+6-
Number | Volume | Analyzed Factor Transmit. Absorbance micrograms
(al) | (mL) (F) L I pglmd

37T | oo 510 - 91.0 0.04l 5403 |0- 54

arr2| 100 & 10 — 89.0 | 0.05l @351 0635

3I.CC.1| o 5 \0 — 6.8 | 0.05% G474z |0-647

3T.ce2| 1o >0 - g4. 1 0.075 94.381 |0.944
DUPE [BT.0CL2 100 \0 — 4. | 0.075 94.381 |0.944

30.1¢71| 30 25 - 2.6 0.038 9.564 (0491

30702 50 25 -~ 92.0 | 0-03% g.38l ]0.108

3.0-CCl 53 25 - 94.2. 0.-0206 ©.904 0.130

30qLzl  5& 25 — 5.0 0.07! (8. 424 |p-354

F = Dilution factor required to reduce absorbance to the range of calibration.

MCr*G = A*F* KC * Sample Volume / Volume Analyzed

6

results reported to the nearest microgram or four significant figures

ENTROPY

NOTE: Cr'



SAMPLING TRAIN HEXAVALENT CHROMIUM ANALYTICAL RESULTS

Company Name ROLL. TECHN_OLD%IE'S

EEL Ref #

Sampling Location

Date Analyzed Q 2/22,

Analyst mﬁ} kK, _lez. \ max 540
Concentration Percent Calculated Percent Relative
micrograms | Transmittance | Absorbance micrograms | Standard Deviation
(Conc) (% T) (A) (Calc) ( % RSD)
' 5 9. | A 0.040 5.0 -0.6
10- 82.8 A, (0.08L folu! 0.6
5 o Ay 0.207 5.4 .G
50 39.8 Ay 0 4l 50.5 0.9
75 24.4 A5 0.61% 75.2 0.2
100 15:45 | ag 0.8l 99.5 -0.5
A +2A,+5A «10AL~15A_—20A6 _ Cale - Conc
K =85 -—ta-llaas d ataa A 5 A = -log(Z T/100) Calec =k *A % RSD 5 -ceumucuaa-
¢ A +A_ +A .AL -AS oA:,, ¢ Cone
Sample Sample Volume. Dilution Percent L Mass of Cr+6 o i
Number | Volume | Analyzed Factor Transmift. | Absorbance | micrograms '
(mL) (mL) (F) (% T) (A) (M., _+6)
: - ToTAL (?:n SAMPLE] '“'6'}{"& .
o (lgrTl] 100 10 — 39.5 | 0-403 | 494975 |4.950
= |grme| 100 10 - 10.30 | p.987 |1,211.249 12.112
2.I-cc.l| 100 (0 - [3.35 | 0.875 |1,073.034(0.730
2-I-Cez| 100 1O - 36-3 0.440 539. 995 | 5.400
F = Dilution factor required to reduce absorbance to the range of calibration.

Mcr+6 = A*YF* Kc * Sample Volume / Volume Analyzed

NOTE: cr™®

ENTROPY

results reported to the nearest micreogram or four significant figures




= 2
E}Q'z SAMPLING TRAIN HEXAVALENT CHROMIUM ANALYTICAL RESULTS
Z = ‘
- gﬁ&mpany Name ?IOL-L- TECHMO@&\ES EEI Ref #
% Q? Sampling Location SCRUBBER T NLET ( SCREEM\MG\.
- 6 3 Analyst n<R) Kc V22 - F 5\ mex 40 Date Analyzed 3 !ZZ
< gb‘; Y (\ '
ow by :
< 32 gd‘. Concentration Percent Calculated | Percent Relative
g:a} picrograms | Transmittance Absorpance micrograms | Standard Deviaticn
) E’/“’ a|  (Cone) (% T) (A) (Calc) ( % RSD)
A3z 3T
4 B R 5 ar. | A, 0.040 5.0 - 0.
10 - 82.8 Ay O.08Z 0.1 0.6
25 62| | 4 0.207 5.4 (o
3 50 28.8 Ay 0. 4t 0.5 03
o 75 24 4 A 0. 613 | 152 0
I
= 5 | (545 |s 08l | XS | -05
' A +2A_+3A_+10A -15A_+20A Calc - Coac
{—_1\ K =5 --1----2--3--3 ----- L 2 --—-2-6 A = -log(Z T/100) Calc » K_ "4 % RSD 2 -w--cmmwm—-
Eg ¢ A 2eafen Sen Cen “Ag c. Cone
]
b ‘ : -6
Sample | -Sample Volume Diluticn Percent : Mass of Cr
= Number |- Volume ‘Analyzed Factor | Transmit. | Absorbance | micrograms | ,ﬂLQ
Lff} (mL) (mL) (F) (%2 T) (A) _(MCr*G)‘- .lp%
Wy L rotat. g | bamp fd.
N - | 50 te; - 33. 4 0.470 707162 |5.844
S [11-2 | 50 | O — 30.6 | 0.43] | 267.804 |5.2%°
C \g-""’T’CC"! | <0 \ {0 - 259 O(aZZ- 38'353 7. 6c
o _%Jr“:f ccL-11 =0 | 10 - 32.7 |0 465 | 297 825 |55
== (ccHoreel 50 | 10 378 |o0.464 | 297011 5.904
=y | |
g3 |zomml 100 20 - 923 | 0.035 | 21349 |0:23
wow |2oTrE S0 20 - 639 | 0.016_ | 23 386 |0.4¢
z 2 lzoccl| 50 0 - 21.5 | 0.089 27. 252 |0.545
v Yolzocld 50 20 - 79.9 | 0.097 29. 894 |0.59¢
~d E z | | | |
b 0B | | | |
52 cC &
L6 od F = Dilurion factor required to reduce absorbance to the range of calibration.
i-PJ:b Zj MCr’G =A*F" Kc * Sample Volume / Volume Analyzed
1 1 U (_)

+6
NOTE: Cr results reported to the nearest microgram or four significant figures

ENTROPY







Oxford Laboratories, Inc. Analytical and Consulting Chemists

DATE RECEIVED 1-~28-88 1316 South Fifth Street
DATE REPORTED 1-29-88 Wilmington, N.C. 28401
88W9169 : (919) 763-9793

PAGE 1 OF .2

ENTROPY ENVIROMENTALIST INC P.0. # 020-88
P.0O. BOX 12291
RESEARCH TRIANGLE PK., , N.C. 27709-2291

ATTENTION: BRUCE HAWKS

SAMPLE DESCRIPTION: 7 0.1N NaOH IMPINGER REAGENT

1., ST.1 1000 ML
2. SI,2 1000 ML
3. SI.3 1005 ML
4, SI.4 1000 ML
5. 8I.5 900 ML
6. SI.6 950 ML

RESULTS

1.2 3

| e
|wn
jon

Chromium, as Cr, total ug Y7500 7500 13600 5000 2250 . 4750




Oxford Laboratories,- Inc. Analytical and Consulting Chemists

DATE RECEIVED 1-28-88 . 1316 South Fifth Street
DATE REPORTED 1-29-88 Wilmington, N.C. 28401
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Draft Method - Determination of Hexavalent Chromium
in Dry Particulate Emissions from Stationary Sources

‘1. Applicability and Principle

1.1 Applicability. This method appiies to the determination of
hexavalent chromium (Cr*s) 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 Crfs by the

diphenvlcarbazide colorimetric method.

2. Range, Sensitivity, Precision, and Interferences

2.1 Range. A-str&ight-iine Fesponse curve can be obtained in the
range 5 pg Cr*6/100 m to 100 g Cr*6/100 ml. For a minimum-analytical
accuracy of +10 percent, the lower 1imi£ of the range is 10 pg/100 mi.
The upperjlimit can be extended by appropriate di]htioﬁ.

2;2 Sensitivity. A minimum detection limit of 1 pg Cr+5/100 ml
has been observed. |

2.3 Precision. The overall precisioﬁ for sample collection and
analysis for Crté in dry particulate emissions was determined at.a
ferrochrome smelter, a chemical plant, and a refractory brick plant.
Replicate Method 5 filters with both high and low particulate loadings were
analyzed. The relativé standard deviations were less than 10 percent in
all cases. L ' -

2.4 Interference. Moiybdenum, mercury and vanadium react with

diphenylcarbazide to forp a color: however. approximately 20 mg of these



elements can be present in a sample withbut 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. 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-ml, with watchglass covers.
3.3.2 Filtration Apparatus. Vacuum unit constructed of plastic or
glass, to accommodate 47-mm diameter, 3.0-ug pore size Teflon filters
(NOTE; Mention of trade names or specific products does not constitute
endorsement by the Environmental Protection Agency ).
3.3.3 Vo]ume;ric F]asks. 100-m1 and other appropriate volumes.,
3.3.4 Hot Plate. | | o
3.3.5 Pipetteé. Aséortéd sizes, as needed.
3.3.6 Spectréphotometer. To measure absorbance at 540 nm.
4. 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 Sample Recovery. Same as Method 5, Section 3.2.

4,3 Analysis. The following reagents are required.

4,3.1 HWater. Deioni;ed distilled, meeting American Society for
Testing and Materials (ASTM) specifications for type 2 reagent - ASTH
Test Method D 1193-77 (incorporated by reference - see § 61.18).

4.3.2 Digestion Solution. Dissolve 20.0 g NaOH and 30.0 g anhydrous
NapCO3 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 Solufion. Dissolve 141.£ mg of
analytical reagent grade birgd7 in water, and dilute to 1 liter
(1 ml =50 pg Cr*6). . - ..

4,3.4 Potassium Dichromate Standard Solution. Dj]ﬁte 10.00 ml
KoCro04 stoek so1ution to 100 ml (1 ml =5 pg Cr+6) with water.

-4.3.5Hig;{;;f;;'égid, 10 Percent (v/v). . Dilute 16 ml H2S04 to- 100 ml
in water. '

4.3.6 Acetone; Same‘as Method 5, Section 3.2.

4.3.7 Dipheny]carbazide Solution. Dissolve 250 mg of 1,
5-diphenylcarbizide in 50 ml acetone. Store in a brown bottie. Discard
when the solution becomes discolored.

5. Procedure

5.1 Sampling. Same as Methdd 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 Crt6 content of the




samples was stable. Néverthe]ess, 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-m) beaker. Evaporate
to dryness. Place the contents of Container Number 1 in the same beaker
(cut the filter into small pieces). Add 40 ml] of digestion solution
(Section 4.3.2). Cover the beaker with the watchqlass, and heat to
near boiling on a hot plate with constant stirring for 30 minutes. Do not
allow the solution to evaporate to dryness.

Cool th; solution, and transfer it quantitat{vé]y to the fi]tra;ion
gpparatus with water. Filter the solution through the 47-mm Teflon filter.
" Transfer the filtrate from the filter f1§§k quantitatively to a 100 ml
volumetric-flask. Fill to the mark with water.

5.5 .Reagent Blank Preparat{onf Take a representative amount of
acetone ‘and a blank Method 5 filter and'pﬁbcéed a§ in Section 5.4.

5.6. Silica Ge1IWeighing. Weigh the spent silica gel (Container
Number 3).or si1icé ge1-p1us 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-ml or smaller
aliquot of the prepared_sample to a 100 ml volumetric flask and add
sufficient water to bring the volume to approximately 80 ml. Adjust the
pPH to 2 + 0.5 with 10 percent HS04, add 2.0 ml of diphenylcarbazide
solution, and dilute to volume with water. Allow the solution to stand

about 10 minutes for colpr development. For each set of samples analyzed,




treat an identical a]iqudt of reagent blank solution in the same way.
Transfer a portion of the-sample to a l-cm absorption cell. and measure the
absorbance at 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 crt6
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*6 Results. Since the
analysis for Cr+é by colorimetry is sensitive to the chemical composition
of the sample (matrix effects), the analyst shall check at least one sample
from each source using the method of additions a; fo{1ows:

Obtain two equal volume aliqucts of the same sample solution. The 
a]iquoﬁs should each contain between 30 and 50 pg of Cr'-+6 (less is
acceptaglghij_gpt_RQSEible). Spike one of the aliquots with an aliquot of
standard solution that contains between 30 and 50 ug bf‘Cr+§. Now treat
both the spiked and unspiked sample aliquots as deséribed in Section 5.7.1.

Next, calculate the Cr+6 mass Cg, in pg in the aliquot of the unspiked

sample solution by using the following equation:

A

Cs =Ca W—Hs | Eq. — -1
Where:
Ca = Cr+6 in the itandard solution, pg.
Ag = Absorbance of the unspiked sample solution.
Ay = 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-samp1e do not agree to within
10 percent of the value obtained by the routine spectrophotpmetric
analysis, then reanalyze all samples from the source using this method of
additions procedure.
6. 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'ca]ibfation may be
agcomplished by &sing an energy source with an intense line emission such
as a mercury 1amp,'or3by'using a series of glass filters spanning the
measuring range of the spectrophotometer. Calibration materials are
available commercially and from the National Bureau of Standard;.‘ Specific
"détails on the use of such mate?ials-are nofmai]y supplied by the vendor;
généra] information ébdut calibration technidues can be obtained from
general reference books on analytical chemistry. The wavelength scale .
of the spectrophotometer shall read correctly within +5 nm at al
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 Etandérds 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 ng Cr*6 standard solution (Section 4.3.4) in the sahple 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, foT]ow
the scanning procedure describéd 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 ml, 1 ml, 2 ml, 5§ ml, 10ml, 15 ml, and 20 ml of the-
wprkinEhEEEHdS%d_§0Tﬁtion (i ml =5 ug cr*6) to a seriéS-of seven 100-ml
vo]umeiric flasks. Dilute each to mark with Watér. Anélyze theﬁe
calibration stanQards as in Section 5.7.1. This calibration procedure muét
be repeated on‘eaéh day that samples are analyzed. Calculate the

spectrophotometer calibration factor XK. as follows:

(o5 1w g4 SA3 108 15
. - _*

Ag o 20Ag )
/R SR S T Eq. — -2
Ay + A+ A3+ Ag + Ag+ Ag




Ko = Calibration factor.

Ay = Absorbance of the 5§ ug Cr+6/100 ml standard.
Ay = Absorbance of the 10 ug Cr+6/100 ml standard.
A3 = Absorbance of the 25 g Cr*/100 m1 standard.
Ag = Absorbance o% the 50 pg Cr+6/100 m) standard.
Ag = Absorbance of the 75 pg Cr*0/100 m standard.
Ag = Absorbance of the 100 pg €r*®/100 ml standard.

6.2.2.1 Spectrophotometer Calibration Quality Control. Multiply the
absorbance value obtained for each standard by the Ke factor (least squares
slope) to determine the distance each ca]jb;atfon point lies from the
theoretical ca]ibratioﬁ 1ine. These Ea]éu]atéﬁ concentration values sﬁa\]
not differ from the actual concentrations (i.e., 5, 10, 25, 50, 75, and
100 pg Cr*6/100 m1) by more than __ percent (to. be determined)'for-fiye of
the sfx standards. |

7. Emission Calculations

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

7.1 Total Cr*0 in Sample. Calculate m, the total wg Cr*6 in each

sample, as follows:

_ 100 KC AF
Va

m



100 =

Volume in ml of total sample.

A = Absorbance of sample.

F = Dilution factor (required only if sample diluticn was needed to
reduce the absorbance into the range of calibration),

vg = Volume in ml of aliquot analyzed. |

7.2 Average Dry Gas Meter Temperature and Average Orifice Pressure
Drop. Same as Method 5, Section 6.2.

7.3 Dry Gas Volume, Volume of Water Vapor, Moigture Content. Same
as Method 5, Sections 6.3, 6.4, and 6.5, respectively.

7.4 Cr+6 Emission Concentration. Calculate cg (g/dscm), the Cr+6
concentration in the stack gas, dry basis, corrected to standard

conditions, as follows:

————— b _—

Cg T (10°8g/ug) (M/Vpy (sta)) | B — -4

7.5 Isokinetic Variation, Acceptable Results. Same as Method 5,
"Sections 6.11 and 6.12, respectively.
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METHOD 3050
ACID DIGESTION OF SLUDGES

1.0 Scope and Application

Spectroscopy (AAS) or by inductively coupled argon plasma spectroscopy (ICP),

mples prepared by Method 3050 may be analyzed by AAS or ICP for the
following metais:

Ant imony Lead ~ ’
Arsenic Nickel

Barium Selenfum,.-

Beryl]ium’ Silver -

Cadmium - Thallium

Chromium Zinc.

Copper\

1.2 Method 3050 may aiso be applicabie to the snzilysis of other metals
in sludge-type samples, However, prior to using this method for Other
metals, it must be evaluated using the specific metal and matrix,

2.0 Summary of Method

2.1 A dried and pulverized sample is digested in nitric acig and
nyorogen peruxide. TYne digestate is then refluxeqd with eitier nitric
acid or hydrochloric acid. Hydrochloric acid is used-as the final reflux
-acid for the furnace analysis of Sb or the flame analysis of Sb, Ba, Be, Cd,
Cr, Cu, Pb, Ni, and 2n. Nitric acid 1s empioyed as the final reflux acic for
the furnace analysis of As, B2, Be, Cd, Cr, Cu, Pb, Ni, Se, Au, T1, and 7n or
the flame analysis of Ag and T). ' :

3.0 Interferences

3.1 Sludge sampies can contain diverse matrix types, each of which may
present its own anaiytical challenge., Spiked samples and any relevant
standard reference material should be pProcessed to aid in determining whether
Method 3050 1s applicable to a given waste. Nondestructive technigues such as

neutron activation anaiysis may also be helpful 4p evaluating the applicabi}-
ity of this digestion methoc,

4.0 Apparatus and Materials

4.1 125-m! conical Phillips' peakers,

4.2 Watch glasses.

Revised 4/84
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7.3 After the second reflux step has been completed and the sample ‘
has cooled, ada 2 ml of Type Il water and 3 ml of 30% nydrogen peroxige (Hy0;).
Return the beaker to the hot plate for warming to start the peroxide reaction. J
Care muSt be taken to ensure that losses do not occur due to excessively
vigorous effervescence. Heat until effervescence subsides, and ccol the
beaker.

7.4 Continue to add 30% H§02 in l-m! aliquots with warming unti] the
1t

effervescence is minimal or unt he general sample apgearance 1s unchanged,
(NOTE: Do not ad¢ more than & total of 10 ml 30% Hy0,.

7.5 If the sample is being prepared for the furnace analysis of Ag and
Sb or direct aspiration analysis of Ag, Sb, Ba, Be, Cd, Cr, Cu, P, Ni, T1, and
In, add 5 ml of 1:1 HC1 and 10 ml of Type Il water, return the covered beaker §
to the hot plate, and heat for an additional 10 min, After cooling, filter
through Wnatman hc. 42 filter paper (or equivalent) and dilute to 100 ml with
Yype Il water (or centrifuge the sample). The diluted sample has an approximate

acid concentration of 2.5% (v/v) HC1 and 0.5% (v/v) HNO3 &nd is now ready for
analysis.

7.6 If the sample is being gseﬁ%red for the furnace analysis of As, Ba,
Be, Cd, Cr, Cu, Pp, Ni, Se, T1, &nd Zn, continue heating the acid-peroxiage
digestate until tne volume has been reduced to approximately 2 ml, add 10 m)
of Type 11 water, and warm the mixture. After cooling, filter through
wnatman No. 42 filter paper {or equivalent) and dilute to 100 ml with Type ]I
water (or centrifuge the sample}. The diluted digestate salution contains
approximately 2% (v/v) HNO3. For analysis, withdraw aliquots of appropriate
volume, add any required reagent or matrix modifier, and analyze by metnod of
standard additions, o e . o o ‘

8.0 Ouality Control

. 8.1 For each group of samples processed, procedural planks iType I
water and reagents; should be carried throughout the entire sampie-~preparation
and anaiytical process. Tnese blanks will be useful in determining if
samples are being contaminated,

8.2 Duplicate samples should be processed on z routine basis., Duplicate
samples will be used to determine precision. The sample load will dictate
tne frequency, but 10% is recommended.

8.3 Spiked samples or standard reference materials should be employed
to determine accuracy. A spiked sample should be included with each group of
samples processed and whenever a new sample matrix is being analyzed.

8.4 The concentration of all calibration standards should be verified
against a quality control check sample obtained from an outsige source.

8.5 Tne method of standard addition shall be used for the analysis
of all EP extracts and whenever a new sample matrix 1s being analyzed.

Revised 4/B4
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4.3 Drying ovens that can be maintained at 30° c.
4.4 Tnermometer that covers range of 0" to 200° C.

4.5 Whatman No. 42 filter paper or equivalent.

5.0 Reagents

5.1 ASTM Type Il water (ASTM D1193): Water should be monitored
for impurities.

5.2 Concentrated nitric acid: Acid should be analyzed to determine
level of impurities. If impurities are detected, all analyses should be
blank corrected. ,

5.3 Concentrated hydrochloric acid: Acid should be analyzed to deter-

mine level of impurities. If impurities are detected, all analyses should be
blank corrected.

5.4 Hydrogen peroxide (30%): Oxidant should be andlyzed to determine

level of impurities. 1f impurities are detected, all analyses should be
blank corrected.

-

6.0 Samp]e Collection, Preservation, and Handling

6.1 A1l samples must have been collected using 2 sampiing plan that
addresses tne consiaerations discussed in Section One of this manual. -

6.2 All sample containers must be prewashed with detergents, acids,

and distilled deionized water., Plastic and glass containers are both
suitable. ‘

6.3 Nonagueous samples shall be refrigerated when possible, ang
analyzed as soon as possible.

7.0 Procedure

7.1 Weigh and transfer to a 125-m! conical Phillips' beaker a 1.0-~g
portion of sample which has been dried at 6C° C, pulverized, and thoroughly
mixed.

7.2 Add 10 ml of 1:1 nitric acid (HNO3), mix the slurry, and cover
with a watch glass. heat the sample at 95° C and reflux for 10 min. Al]ow
the sample to cool, add 5 ml of conc. HNO3, replace the watch glass, and
reflux for 30 min. Do not allow the volume to be reduced to less than & ml
while maintaining 2 covering of solution over the bottom of the beaker.

Revised 4/84
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AMPERE-HOUR CALCULATIONS

TEST RUN NO.:

Time, 24-h clock Time interval, min Current, Ampere-hours
Infet OuTlet Inlet Qutlet amperes Inlet Qutlet
TANK NO, |

11:58 11:58
12:00 12:00 2 2 800 26.7 26,7
12:10 12:10 10 10 800 133.3 133.3
12:25 12:25 15 15 800 200.0 200.0
12:40 12:40 15 15 800 200.0 200.0
12:55 12:55 15 15 800 200.0 200,90
13:00 13:00 5 5 800 66.7 66,7
TOTAL ¥} 62 326.7 B826.7
TANK NOQ., 2
11:58 11:58
12:00 12:00 2 2 1,800 60.0 60.0
12:10 12:10 10 10 1,800 300.0 300.0
12:25 12:25 15 15 1,800 450.0 450.0
12:40 12:40 15 15 1,600 400.0 400.0
12:55 12:55 15 15 1,700 425.0 425.0
13:00 13:00 5 5 1,700 141.7 141,7
SUBTOTAL —B? &z 1,775.7 1,776.7
14:00 14:00
14:10 14:10 10 10 4,000 666.7 666.7
14:25 14:25 15 15 4,000 1,000.0 1,000.0
14:40 14:40 15, 15 4,000 1,000.0 1,000.0
-~ 14:52 ‘14:52 12 12 4,000 800.0 800.0
SUBTOTAL T 32 3,%66.7 3,%66.7
TOTAL 116 116 5,243.4 5,243.4
TANK NO, 3
12:05 12:Q5
12:10 12:10 5 5 4,400 366.7 366.7
12:2% 12:25 15 15 4,400 1,100.0 1,100.0
12:40 12:40 15 15 4,400 1,100.0 1,100.0
12:55 i2:35 15 15 4,400 1,100.0 1,100,0
13:00 13:00 5 3 4,400 366.7 366.7
SUBTOTAL 51 55 4,033.3 4,0373
13:25 3:25
13:32 13:32 7 7 4,400 513.3 513.3
SUBTOTAL 7 7 5133 513.3
13:58 13:58
14:10 14:10 12 12 4,400 880 880
14:25 14:25 15 15 4,400 1,100 1,100
14:40 14:40 15 15 4,400 1,100 1,100
14:52 14:52 12 12 4,400 880 880
SUBTOTAL 53 54 37960 3,560
TOTAL 116 116 8,506,7 8,506.7

(continued)
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AMPERE-HOUR CALCULATIONS (continued)
TEST RUN NO. 1:

Tima, 24-h clock Time interval, min Current, Ampere=-hours
inlef QuTlet Inlet Qutlet amperes InTet Qutiet
TANK NO. 7

11:58 11:58

12:00 12:00 2 2 1,000 33.3 33.3
“12:10 12:10 10 10 1,000 166,7 166.7
12:25 12:25 15 15 1,000 250.,0 250.0
12:40 12:40 15 15 1,000 250,0 250.0
12:55 12:55 15 15 1,000 250.0 250.0
13:00 - 13:00 . 5 5 1,000 83.3 83.3
SUBTOTAL Y] ~ 82 1,033 1,033.3
13:58 13:58

14:10 14:10 12 12 2,200 440 4490
14:25 14:25 15 15 2,200 550 550
14:40 14:40 15 15 2,200 550 550 -
14:52 14:52 12 12 2,200 ' 440 440
SUBTOTAL 54 54 . 1,980~ 15980

TOTAL 116 116 - 3,013,3 3,013.3
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AMPERE-HOUR CALCULATIONS
TEST RUN NO.: 2

Time, 24-h clock Time interval, min Current, Ampera«hours
inlet Qutler InlTet Qutlet amperes Infet QufTet
TANK NO, !

17:58 17:58
18:00 18:00 2 2 3,000 100 100
SUBTOTAL Z 2 T00 T30
18:05 18:05
18:15 18:15 10 10 3,000 500 500
18:30 18:30 15 15 3,000 750 750
19:45 19:45 15 15 3,000 750 750
19:05 19:05 20 20 3,000 1,000 1,000
SUBTOTAL 60 &0 ¥,000 3,000
19:22 19:22
19:30 19:30 8 8 3,000 400 400
19:45 19:45 15 15 3,000 750 750
20:00 20:00 15 15 3,000 750 750
20:1%5 20:15 15 15 3,000 750 750
20:25 20:25 10 10 3,000 500 500
SUBTOTAL B3 -3 T30 T30
TOTAL 125 125 6,250 6,250
TANK NO, 2

17:58 17:58

- 18:00 18:00 2 2 4,000 133.3 L133.3
SUBTOTAL 2 2 1333 735.3
18:05 18:05 _ ' :
18:15 18:15 10 10 4,000 666.7 666.7
18:30 18:30 15 15 4,000 1,000 1,000
18:45 18:45 15 15 4,000 1,000 1,000
19:05 19:05 20 20 4,000 1,333.3 1,333.3
SUBTOTAL —&0 —&0 43000 47000~
19:22 19:22 .
19:30 19:30 8 8 4,000 533.3 533.3
19:45 19:45 15 15 4,000 1,000 1,000
20;00 20:00 15 15 4,000 1,000 1,000
20:15 20:15 15 15 4,000 1,000 1,000
20:25 20:25 10 10 4,000 666.7 666.7
SUBTOTAL R %1 B3 4TI AT700
TOTAL 125 125 8,333.3 8,333.3

(contTinued)
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AMPERE~HOUR CALCULATIONS (continued)
TEST RUN NO.: 2
Time, 24-h clock "~ Time interval, min Current, Ampere-hours
InTet OQutTef inTet Outlet amperas InTeF Qutiet
TANK NO. 3.
17:58 17:58
18:00 18:00 2 2 4,400 146.7 146.7
SUBTOTAL ) ) -2 Tig.7 T8 .7
18:05 18:05
18:15 18:15 10 10 4,400 733.3 733.3
18:30 18:30 15 15 4,400 1,100 1,100
18:45 18:45 15 15 4,400 1,100 1,100
19:05 19:05 20 20 4,400 1,466.7 1,466.7
SUBTOTAL — 60 B0 47450 43,300
19:22 19:22
19:30 19:3Q 8 8 4,400 586.7 586.7
19:45 19:45 15 15 4,400 1,100 1,100
20:00 20:00 15 15 4,400 1,100 1,100
20:15 20:15 15 15 4,400 1,100 1,100
20:25 20:25 10 10 4,400 733.3 733.3
SUBTOTAL —83 63 4820 © 4820
TOTAL 125 125 9,166.7 9,166.7
TANK NO. 7
17:58 17:58 :
18:00 - . 18:00 2 2 12,200 -73.3 . 73.3
SUBTOTAL T2 T 2. 3.3 A %
18:05 - 18:05 _ ' : :
18:15 18:15 10 10 2,200 366.7 366,7
18:30 _18:30 15 15 2,200 550 550
18:45 18:45 15 13 2,200 550 350
19:05 19:05 20 20 2,200 733.3 733.3
SUBTOTAL %0 &0 ' by (v(v il 2,00
19:22 19:22 ‘ : .
19:30 19:30 8 8 2,200 180 480
19:45 19:45 15 15 2,200 550 550
20:00 20:00 15 15 2,200 550 550
20:15 20:15 15 15 2,200 550 550
20:25 20:25 10 10 2,200 366.7 366,7
SUBTOTAL =3 ~53 2,967 2,498.7

TOTAL 125 125 4,770 4,770
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AMPERE-HOUR CALCULATIONS

TEST RUN NO.: 3
Tima, 24-h clock Time interval, min Current, Ampere-hours
Inlet Qutiet Inlet Outilert amperes Inlet Qurlet
TANK NOQ. 1
9:40 9:40
9:55 9:55 15 19 900 225 225
10:10 10:10 15 15 900 225 225
10:25 10:25 15 15 900 225 225
SUBTOTAL 5 1 i YLm
10:58 10:58
11:05 11:08 7 7 2,600 303.3 303.3
11:20 11:20 15 15 2,700 675 675
11:35 11:35 15 15 2,600 650 650
11:55 11:55 20 20 2,600 866.7 866.7
SUBTOTAL 37 37 27355 23,395
TOTAL 102 102 3,170 3,170
TANK NO. 2
9:40 9:40 ’
9:55 9:55 15 15 1,800 450 450
10:10 10:10 15 15 1,600 400 400
10:25 10:25 15 15 1,600 400 400
10:40 10:40 15 15 1,600 400 400
-10:42 10:42 2 2 1,600 53.3 533.3
SUBTOTAL 62 62 1,703.3 1,703.3
10:58 . 10:58
11:05 ,11:05 7 7 1,600 186.7 186.7
11:10 11:10 15 15 1,600 400 400
SUBTOTAL 22 22 586.7 _533.7
11:40 11:40
11:50 11:50 10 10 1,000 166.7 166.7
12:02 12:02 12 12 1,000 200 200
-SUBTQTAL 22 22 186.7 88.7
TOTAL 106 106 2,656.7 2,656.7
TANK NO, 3
11:00 11:00
11:05 11:05 5 5 4,400 366.7 366.7
171:20 11:20 15 15 4,400 1,100 1,100
11:35 11:35 15 15 4,400 1,100 1,100
11:50 11:50 15 15 4,400 1,100 1,100
12:02 12:02 12 12 4,400 880 880
TOTAL 62 62 4,546.7 4,546.7

(continued)
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11/6/87 7.

AMPERE-~HOUR CALCULATIONS (contmued)
TEST RUN NO.:

Time, 24-h clock Time interval, min Current, Ampare-hours
inTet Outiet Inlet Outlet ampereas Inlet QufTet
TANK NO, 7

10:00 10:00

10:10 10:10 10 10 800 133.,3 133.3
10:25 10:25 15 15 800 200 200
10:40 10:40 15 15 8co 200 200
10:42 10:42 2 2 800 26.7 26,7
SUBTOTAL 42 32 560 560
10:58 10;58

11:05 11:05 7 7 800 93,3 93.3
11:20 11:20 13 15 800 200 200
11:320 11:30 10 , 10 800 133,3 133.3
SUBTOTAL 3z T 32 1768 I3

TOTAL 74 74 986.6 986,6




DRAFT
1708-12E3/CEP

11/6/87 8
AMPERE-HOUR CALCULATIONS
TEST RUN NO.: 4
Time, 24-h clock Time interval, min Current, Ampere-hours

Inlet Qutlet Inlet Qutlet amperes Infet Qutlet

TANK NO. 1
16:25 16:25
16:30 16:30 5 5 3,000 250 250
16:40 16:40 10 10 3,000 500 500
SUBTOTAL 4 1 750 750
16:57 16:57
17:00 17:00 3 3 3,000 150 150
17:15 17:15 15 15 3,000 750 750
17:30 17:30 15 15 3,000 750 730
17:45 17:45 15 15 3,000 750 750
18:00 18:00 13 15 3,000 750 750
SUBTOTAL &3 —&3 3,750 T.750
TOTAL 78 78 3,900 3,900

TANK NO. 2
15:45 15:45 ’ ’
15:50 15:50 5 5 3,000 250 250
15:58 15:58 8 8 3,000 400 400
SUBTOTAL 3 T3 G50 - 650
15:59 15:39
16:00 16:00 1 B 3,000 50 50
16:15 16:15 . 15 R |- i 3,000 . 150 750
16:30 16:30 15 15 3,000 ’ 750 750
16:40 16:40 10 10 3,100 _ 516.7 516.7
SUBTQTAL T 3] : 2,086.7 2,066.7
16:57 16:57 -
17:00 17:00 3 3 3,100 155 155
17:15 17:15 15 15 3,000 750 750
17:30 17:30 15 15 3,000 : 750 750
17:45 17:45 15 15 3,000 750 750
18:00 18:00 15 15 3,000 750 750
SUBTOTAL T 63 63 3,755 3,155
TOTAL ) 117 117 5,87.7 5,871.7

TANK NO. 3
15139 . 15:39 )
15:50 15:50 - 1 " 4,400 806.7 806.7
15:58 15:58 8 8 4,400 586.7 586.7
SUBTOTAL k] ] 1,393.2 1,553
15:59 - 15:59
16:00 16:00 1 1 4,400 73.3 73.3
16:15 16:15 15 15 4,400 1,100 1,100
16:30 16:30 15 15 4,400 1,100 1,100
16:40 16:40 10 10 4,400 733.3 733.3
SUBTOTAL T T 3,006.86 3,008.8

(contTnued)
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AMPERE-HOUR CALCULATIONS (cont1nued)
TEST RUN NO.:

Time, 24-h clock Time interval, min Current, Ampere-hours
Tniet dutlet TrTeT QutTet amperes InTe utTe
TANK 3 (continued)

16:57 16:57

17:00 17:00 3 3 4,400 220 220
17:15 17:15 15 15 4,400 1,100 1,100
17:30 17:30 15 15 4,400 1,100 1,100
17:45 17:45 15 15 4,400 1,100 1,100
18:00 18:00 15 15 4,400 1,100 1,100
SUBTOTAL 63 63 4,620 4,620
TOTAL 123 123 9,020 9,020

TANK NO, 7

16:25 16:25

16:30 16:30 5 5 2,200 183.3 183.3
16:40 16:40 10 10 2,200 366.7 366.7
SUBTOTAL 5 -4 550 550
16:57 16:57

17:00 17:00 3 3 2,200 110 110
17:15 17:15 15 15 2,200 550 550
17:30 17:30 15 15 2,200 . 330 550
17:45 17:45 15 15 2,200 550 550
18:00 18:00 15 15 2,200 550 550
SUBTOTAL —E3 —&3 230 27310
TOTAL 78 78 2,860 2,860




DRAFT
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AMPERE-HOUR CALCULATIONS
TEST RUN NO.: 5

Time, 24~h clock Time interval, min Current, Ampere-hours

Inlat Qutlet Inlet Qutlet amperes Inlet OufTetT
TANK NQ, 1

9:33 9:33

9:34 9:34 1 1 1,800 30 30
SUBTOTAL 1 T 30 30
9:41 9:41

9:50 9:50 9 9 1,800 270 270
10:05 10:05 15 15 1,800 450 ) 450
10:15 10:15 10 10 1,800 300 300
10:30 10:30 15 15 1,800 450 150
10:40 10:40 10 10 1,800 300 300
SUBTOTAL 59 59 T, 770 1,770
11:01 11:01
11:05 11:05 4 4 1,800 120 120
11:20 11:20 15 15 1,800 450 450
11:30 11:30 10 10 1,800 300 300
SUBTOTAL -} e —=75 __m |
12:02 12:02 )
12:05 12:05 3 3 1,200 60 60
12:15 12:15 10 10 1,200 200 200
12:27 12:27 12 12 1,200 240 240
SUBTOTAL 5 -5 500 300
TOTAL . RS 114 ' ' ) 3,170 . . 3,170

TANK NO. 2

9:33 9:33

9:34 9:34 1 i 7,200 120 120
SUBTOTAL : _ - — —T I
9: 41 9:41

9:50 9:350 9 9 7,200 1,080 1,080
10:05 10:05 15 15 7,200 1,800 1,800
10:15 10:15 10 10 7,200 1,200 1,200
10:30 10:30 15 15 7,200 1,800 1,800
10:49Q 10:40 10 10 7,200 1,200 1,200
SUBTOTAL -5 39 7,080 7,080
11:N 11:MN
11:05 11:05 k! 4 7,100 173 373
11:20 11:20 15 15 7,000 1,750 1,750
11:36 11:36 16 16 7,100 1,893 1,893
SUBTOTAL 35 35 7,718 7,718
12:02 12:02
12:05 12:05 3 3 7,000 330 350
12:15 12:15 10 10 7,000 1,167 1,167
12:27 12:27 12 12 7,000 1,400 1,400
SUBTOTAL 25 25 Z,917 7,917
TOTAL 120 120 14,233 14,233

(continued)
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AMPERE-HOUR CALCULATIONS (continued)
TEST RUN NO.: 5
Time, 24-h clock Time interval, min Current, Ampere-hours
InTet Ouflet tnlet Outlet amperaes Inlet OutleT
TANK NO, 7

9:33 9:33

9:34 9:34 1 1 1,800 30 30
SUBTOTAL T — — —7 -

9:41 9:41

9:50 9:50 9 9 1,800 270 270
10:05 10:05 15 15 1,800 450 450
10:15 10:15 10 10 1,800 300 300
10:30 10:30 15 15 1,800 450 450
10:40 10:40 10 10 1,800 300 300
SUBTOTAL 55 59 T,770 770
11:0 11:01
11:08 11:05 4 4 1,800 120 120
11:20 11:20 15 15 1,800 450 450
11:30 11:30 10 10 1,800 300 300
SUBTOTAL 29 i) 870 370
12:05 12:05 '
12:15 12:15 10 10 1,800 300 300
12:27 12;27 . 12 12 1,800 360 360
SUBTOTAL 22 22 — 560 660

TOTAL . ' mn m ' o _ 3,330 3,330
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AMPERE-HOUR CALCULATIONS

TEST RUN NO.: 6
Time, 24=h clock Time interval, min Current, Ampere=-hours
TATet Ouflet TaTet Qutlet amperes tnTet Qutief
TANK NQ. 1

14:23 14:23

14:24 14:24 | 1 2,800 47 47

SUBTOTAL T ] . LY) 37

14:36 14:36

14:40 14:40 4 4 2,800 186.7 186.7

SUBTOTAL .4 3 185.7 1887

16:06 16:06

16:10 16:10 4 4 2,800 187 187

16:25 16:25 15 15 2,800 700 700

16:40 16:40 15 15 2,800 700 Mo

16:55 16:35 135 15 2,800 700 700

17:06 17:06 " 1" 2,800 513 513

SUBTOTAL 60 27800 2,800

TOTAL 65 65 3,033.7 3,033.7

T TANK NO. 2

14:23 14:23 :

14:24 14:24 1 o 1,000 17 17

SUBTOTAL : T T 17 7

14:36 14:36 : -

14:40 14:40 4 4 900 60 - 60

14:42 14:42 2 2 900 30 30

SUBTOTAL 4 4 %0 [+7]

14:58 14:58 : :

15:00 15:00 2 2 1,000 33 33
- SUBTQTAL 2 2 33 33

15:08 15:08 .

15:15% 15:15 7 7 1,000 117 117

SUBTOTAL 7 7 7 17

16:00 16:00

16:06 16:06 6 6 4,200 420 420

16:25 16:25 19 19 4,400 1,393 1,393

16:40 16:40 15 15 4,400 1,100 1,100

16:55 16:55 15 15 4,400 1,100 1,100

17:06 17:06 1 " 4,400 807 807

SUBTOTAL ] &8 7320 ;820

TOTAL 82 82 5,077 5,077

(cantinued)
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AMPERE-HOUR CALCULATIONS (cont1nued)
' TEST RUN NO.:

Time, 24-h clock Time interval, min Current, Anpere-hours
Tniet Outlet Inlef Qutlet amperes Inlet Outlef
TANK NO. 3

14:23 14:23
14:24 14:24 1 1 4,400 73 73
SUBTOTAL T B 73 I
14:36 14:36
14:40 14:40 4 4 4,400 . 293 293
14:42 14:42 2 2 4,400 147 147
SUBTOTAL [} 8 430 3150
14:48 14:48
15:00 15:00 2 2 4,400 147 147
SUBTOTAL Z Z 7 T37
15:08 15:08
15:15 15:15 7 7 4,400 513 513
15:30 15:30 15 15 4,400 1,100 1,100
15:45 15:45 15 15 4,400 1,100 - 1,100
15:53 15:53 8 8 4,400 587 587’
SUBTOTAL 15 S : 3,300 3,300
16:06 16:06 -
16:10 16:10 4 4 4,400 293 293
16725 16:25 15 15 4,000 1,000 1,000
16:40 16:40 15 15 4,000 . - 1,000 1,000
16:55 16:55 15 ) 15 " 4,000 - 1,000 1,000 -
17:06 17:06 ) "1 mn 4,000 : 733 : 733
SUBTOTAL &0 —80 7,028 7,028
TOTAL 114 . 114 . ' 7,986 7,986
TANK NQ. 7
14:46 14:36
14:40 14:40. 4 4 2,400 16Q - 160
14:42 _ 14:42 2 ) 2 2,400 80 a0
SUBTOTAL 6 4 230 730
14:58 14:58
15:00 15:00 2 2 2,200 73 73
SUBTOTAL p) 2 73 75
15:08 15:08 '
15:15 15:15 7 7 2,400 280 280
15:30 15:30 15 15 2,400 60Q 600
15:45 15:45% - 15 15 2,300 579 575
15:53 15:53 3 8 2,400 320 320
SUBTOTAL 45 a5 T,775 s
16:06 16:06
16:10 16:10 4 4 2,400 160 160
16:25 16:25 15 15 2,200 350 550
16:40 16:40 15 15 2,200 550 550
16:55 16:55 15 15 2,300 575 575
17:06 17:06 1" 11 2,200 403 403
SUBTOTAL 50 ~&0 7,238 7,238

TOTAL 13 13 4,326 4,326
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Place:

TEST START TIME

Ro1l Technology

September 22, 1987
TEST END TIME

Inlet:
Qutlet:

14:52
14:52

SOURCE SAMPLING PROGRAM PROCESS DATA SHEET

Run No.: 1

Time,
24=-h clock

Operating
current,
amperas

Notes

11:40

800

1,800
1,000

Testing started: 11:58

11:350

oMo' on

BO0

1,800
1,000

12:00

-

i .
O&Rl O

12:10

. .

O~V RO ~NWI O | NS O~V O W

12:40

2:03

—_

—

novel o el oo s co ok moonl o

| Soul acouw aoou| o

Sfoopéd testing: 13:00
to change ports

143

Started Testing: 13:25

140

stopped Testing: 13:32
because of |ow cur-~
rent loading

100

—

Started testing: 13:58

)

140

oo oo jooo ' |one

130

SR =] SN =] AR =] SN ] ) —] i N = IR ] R ] AN = SRS = AR = A =] i) =] N ] i —

~NOWI| OO I| OO I oW 1| NOWY )

N0

Stopped testing: 1d4:52
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SOURCE SAMPLING PROGRAM PROCESS DATA SHEET
Place: Roll Technology Date: September 22, 1987 Run No.: 2
TEST START TIME TEST END TIME
Inlet: 17:58 Infet: 20:25
Qutlet: 17:58 Qutlet: 20:25
‘ Operating Operating
Time, Tank Temg., vol tage, current,
24-h clock . Na, ’ volts amperes Job No. Notes
17:58 1 131 7.0 3,000 876622 . Started testing: 17:58
2 130 9.0 4,000 876825 Stopped testing: 18:00
3 129 10.2 4,400 876996 power loss t+Q meter
7 130 7.6 2,200 8768586 boxes
B 1 151 7.0 3,000 Started Ting: :
138 ] I3 73 3999 arted TesTing: 18:03
3 130 10.2 4,400
7 130 7.6 2,200
18:50 1 131 7,0 3,000
2 130 9.0 4,000
3 130 10.2 4,400
7 130 7.6 2,200
18:4% | 150 7,0 2,000
2 130 9.0 4,000
3 129 10.2 4,400
7 130 7.6 2,200
19:00 1 150 7.0 3,000
2 129 9.0 4,000
3 129 10.2 4,400
7 130 7.6 2,200
- T9:T3 | R § 7.0 3,000 - Stopped Testing: 19:08
) 2 130 . 9.0 4,000 - - port change
3 129 10.2 4,400
7 130 7.6 2,200 . :
19730 T T37 7.0 3,000 _ - Started fasting: 19:22
2 131 9.0 4,000
3 129 10.2 4,400
7 © 130 7.6 2,200
19:45 I 120 .0 5,000
2 130 9.0 4,000
3 130 10.2 4,400
7 130 7.6 2,200
20:00 I 131 7.0 5,000
2 129 9.0 4,000
3 130 10.2 4,400
7 130 7.6 2,200
20:175 1 150 7.0 5,000
2 130 9.0 4,000
3 129 10.2 4,100
.7 130 7.6 2,200
: 1 T30 7.0 3,000 STopped festing: 20:25
“0:43 2 13) 3.0 4000 oppe 'ng
3 129 10,2 4,400
7 130 7.6 2,200
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SOURCE SAMPLING PROGRAM PROCESS DATA SHEET
Place: Roll Technology Date: September 23, 1987 Run No.: 3
TEST START TIME TEST END TIME |
Inlet: 9:40 InTet: 12:02
Outlet: 9:40 : Qutlet: 12:02
Operating Operating
Time, Tank Temg., voltage, current,
24-h clock No. * volts amperes -Job No. Notes
9:40 1 131 6.0 900 877018 Started testing: 9:40
% 128 6.4 1,700 876970-1
7 - _ -
9130 i 129 6.0 200
% 128 6.4 1,800
7 —_ - -
10: 10 1 129 6.0 900
g 128 6.2 1,600
7 127 6.4 800 876870-1
10325 T 129 6,0 900
% 128 6.2 1,600
7 127 6.4 800
10:40 1 - - -— Stopped festing: 10:42
% 127 6.2 1,600 port change
7 127 6.4 800 '
10:55 1 125 7.0 2,600 8//018
- § 128 6.2 - 1,600
7 128 6.4 800
11:05 1 125 6.8 2,600 Starfed Testing: 10:58
2 129 6.2 1,600
3 128 9.8 4,400 876999-1
7 128 6.4 800 : ’
TT20 ; T2 5.8 7,700
3 129 9.6 4,400
7 129 6.4 800
11:55 - ; 129 - 0.8 2,600
; 129 9.8 4,400
11:50 1 129 0.6 2,600
2 128 5.6 1,000 876970-4
; 129 9.8 4,400
12:00 1 - - - t Test T 12:0
2 128 5.6 1,000 >Topped festing 4:02
; 129 9.8 4,400




DRAFT
1708-12a3/CEP

11/4/87 4
SOURCE SAMPLING PROGRAM PROCESS DATA SHEET
Place: Rol11 Technology Date: September 23, 1987 Run No.: 4
TEST START TIME TEST END TIME
Inlet: 15:39 InTet: 18:00
Outlet: 15:39 Qutlet: 18:00
Operating Operating
Time, Tan TemE., vol tage, current,
24-h clock  No. ¢ volts amperes Job Ne, Notes
15:50 1 -— - - Started testing: 15.39
2 129 9.6 3,000 876831-2
; 130 10.0 4,400 876999~-1
16:00 1 == = == St a festing: 19:58
| 2 129 . 3,000 Started testing: 13.28
; 130 10.0 4,400
16:15 1 == - -
2 130 9.6 3,000
3 130 10.0 4,400
16330 T 130 5.3 3,000 Y7568,
2 131 9.4 3,000
3 131 9.8 4,400
7 129 7.2 2,200 876909
16:45 1 152 6.8 5,000 stopped Testing: 16:40
2 129 9.4 3,100
3 131 . 9.8 4,400
7 129 7.2 2,200
17:00 T 130 0.6 3,000 ] . . Started TesTing: 18:57
- 2 129 9.4 3,100
3 131 10.0 4,400
7 130 7.2 2,200
17:15. 1 151 6.0 2,000
2 129 9.4 3,000
3 130 10.0 4,400
7 130 7.2 2,200
7730 T 132 5.5 3,000
2 129 9.4 3,000
3 131 10.0 4,400
7 130 7.2 2,200
17:45 1 132 6.6 2,000
2 130 9.4 3,000
3 131 10.0 4,400
7 130 7.2 2,200
18:00 | 152 6.6 2,000 Stopped Testing: 18,00
2 130 9.4 3,000
3 131 10.0 4,400
7 130 7.2 2,200
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SOURCE SAMPLING PROGRAM PROCESS DATA SHEET
Place: Roll Technology Date: September 24, 1987 Run No.: §
TEST START TIME TEST END TIME
Intet: 9:33 Inlet: 12:27
Qutiet: 9:33 “Qutlet: 12:27
Operating Operating
Time, Tank TemF., vol tage, current,
24-h clock No, * volts amperas Job No. Motes
9:35 1 129 7.0 1,800 872755-3 Started testing: 9:33
2 129 7.6 7,200 876527 S$toppped testing: 9:34
3 - - - J~-tube connector
7 128 8.0 1,800 876755-3 broke-scrubber inlet
9:50 1 130 7.0 1,800 T : :
% 139 39 77500 Started testing: 9:41
7 129 8.0 1,800
19:05 T T30 6.8 L5800
% 129 7.4 7,200
7 129 7.8 1,800
10: 15 1 120 6.8 1,800
% 130 7.5 7,200
7 129 8.0 1,800
10330 1 130 6.8 1,800
% 130 7.4 7,200
. 7 129 8.0 1,800
) T0:40 1 T30 8.8 1,800 . _ 5T d testing: 10:40
- % 129 7.4 7,200 ’ . 33?? chgggéng 10
-7 129 7.8 1,800
TT:05 1 130 6.8 1,800 - Testing: :
% 13 e-3 77560 _ Started testing: 11:01
7 129 8.0 1,800
T1:20 T T30 6.8 1,300
g. 130 7.4 7,000
7 129 7.8 1,800
11:35 1 - —— - Stopped *Testing: 11:20
% 130 7.4 7,100 low current Toading
3 - . - .
12:09 1 T30 5.4 1,200 7700 T festing: :
% 139 34 7500 ] > Starfed Ffesting: 12:0¢
7 129 8.2 1,800 8767553
T2:15 1 130 9.4 1,200
% 131 7.2 7,000
7 129 8.2 1,800
121282 1 129 2.4 1,200 ot TasT v 1227
% 130 7.4 7,000 opped TasTINg e
7 130 8.0 1,800




DRAFT
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11/4/87 @&
SOURCE SAMPLING PROGRAM PROCESS DATA SHEET
Place: Ro11 Technology Date: September 24, 1987 Run No.: 6
TEST START TIME TEST END TIME
Inlet: 14:23 Inlet: 17:06
Outlet: 14:23 ' OQutlet: 17:06
Operating ‘Operating
Time, Tank Temg., voltage, current,
24-h clock  No. ’ volts amperegs Job No. Notes
14:25 1 131 7.2 2,800 877029 Started testing: 14:23
2 129 6.8 1,000 877029 Stopped testing: 14:223
; 131 12,2 4,400 875999-2 ower lost T8 meter
- -- -— - oOx
14:40 | 151 7.2 2,800 started TesTing: 14:38
2 129 7.0 900 877029 Stopped Tesfing: 14:42
3 131 12.2 4,400 cwer lost to meter
7 129 5.8 2,400 876909 1=}
15:00 1 -— - -= Started festing: 14:58
2 129 6.8 1,000 Stopped TesT;ng: 15:00
3 130 12,2 4,400 ower |ost to meter
7 130 6.8 2,200 X
T5:15 T — - - Started testing: T15:08
2 129 7.0 1,000
3 13Q 12.2 4,400
7 130 6.8 2,400
13:30 5 - -— -
3 151 12,2 4,400
: 7 130 6.8 2,400
15:4% 1 - - . el
: © 3 129 6.8 4,200 876865
3 130 12,2 4,400
7 130 6.8 2,300
T&: 10 1 130 7.4 2,800 8/6851=1 sTopped tesfing: 15:53
2 130 8.2 4,400 876865 port change
3 131 12,2 4,400 Started tes ing: 16:06
7 130 6.8 2,400
10120 | T3 7.4 £,800
: 2 131 8.2 4,400
3 131 12.2 4,000
7 1350 6.8 2,200
16:40 T 129 7.2 2,800
2 129 8.2 4,400
3 131 12.2 4,000
7 130 6.8 2,200
16:55 1 (B3 7.4 2,800
2 129 8.2 4,400
3 131 12,2 4,000
7 130 &.8 2,300
17:05 1 130 7.4 Z,800 STopped festing: 17:086
2 130 8.2 47400 e g
3 131 12.2 4,000
7 129 6.8 2,200
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SOURCE SAMPLING PROGRAM JOB DESCRIPTIONS
Place: Rol1 Technology Date: September 22, 1987 Run Nos.: 1 and 2

Dimensions, Current
in.xin. Surface ) required, Tank Plate time
Job No. (circ.xlength) area, in. amps No. h (in-out)
876970-1 4x88.75 355 800 1 11:40-13:10
(1.5 h)
876970-1  4x88.75(2) 355(2) 1,600 2 11:25-13:25
(2 1)
876970-1 4x88.75 355 800 7 11:30-13:00
(1.5 h)
876996 35x54.5 1,907.5 4,000 3 12:05-08:05
(20 h)
876856 - 37.5x28 1,052 2,200 7 13:55-07:55
: (18 h)
876825 31.2x80 2,499 4,000 2 14:00-06:00
- : ' - - {18 h)
876622 16.7x89 _ 1,493 3,000 . 1 15:00-03:00

(12 h)
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SOURCE SAMPLING PROGRAM JOB DESCRIPTIONS
Place: Roll Technology Date: September 23, 1987 Run Nos.: 3 and 4

Dimensions, Current
in.xin. Surface 5 required, Tank Plate time
Job No.  (circ.xlength) area, in. amps No. h (in-out)
876970-1 4x88.75 355 1,600 2 9:10-11:10
(2 h)
877018 6.5x51.5 334 700 1 9:25-10:25
(1 h)
876870-1 4.0x88.75 385 800 7 10:00-11:30
(1.3 h)
877018 14.0x90 1,260 2,500 1 10:55-11:55
(1 h)
876999-1 35x45 - 4,000 3 11:00-7:00
(Feeder) . - (20 h)
876970-4 5.5x77 423 © 900 2 11:40-13:10
876831-2 24.9x60 1,497 - 3,000 2 15:45-6:45
. ' (15 h)
876909 37.6x30 1,128 2,300 7 16:25-6:25
. (14 h)
876688 24.9%x64 1,596 - 3,000 1 16:25-7:25

(15 h)




DRAFT
1708-12A1/CEP

11/4/87 3
SOURCE SAMPLING PROGRAM JOB DESCRIPTIONS
Place: Roll Technology Date: September 24, 1987 Run Nos.: 5 and 6
Dimensions, Current
in.xin. Surface , required, Tank Plate time
Job No. (circ.xlength) area, in. amps No. h (in-out)
876527 839x56 4,699 7,100 2 09:30-13:30
(4 h)
876755-3 18.8x43 810 1,700 7 09:30-11:30
(2 h)
872755-3 18.8x43 810 1,700 1 09:30-11:30
- (2 h)
876755-3 18.8x43 810 1,700 7 12:05-14:05
(2 h)
877005 15.7x42 659 1,300 1 12:00-12:45
: _ (0.75 min)
877029 14x96 1,344 2,800 1 13:40-14:40
| (1h) -
876999-2  Plates - 4,000 3 13:55-02:55
(15 h)
877029 8x46 368 800 2 14:15-15:15
(1 h)
876909 37.6x30 1,128 - 2,300 7 14:30-04:30
| (14 h)
876831-1 21x66.5 1,399 2,800 1 15:55-06:55
- (15 h)
876865 55.7x48 2,673 4,300 d 16:00-08:00

(16 h)
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PROJECT PARTICIPANTS

Ralph Prichard Ro11 Technology Corporation

J. F. Tucker Roll Technology Corporation

Richard Fraunfelder Peer Associétes

Nancy Jdackson Peer Associates

Tim Miller Peer Associates

Helen Qwens Peer Associates

Andy Wiseman Peer Associates

Jim Blau Pacific Environmental Services

John Chehaske Pacific Environmental Services

Mdry Ellen Jackson Entropy Environmenta]ists

Robin Barker Midwest-Research Institute

John Brown U. S. Environmental Protection Agency
Frank Clay U. S. Environmental Protection Agency
Andy Smith U. S. Environmental Protection Agency
Mike Toney U. S. Environmental Protection Agency






