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1.0 EXECUTIVE SUMMARY

1.1 INTRODUCTION/BACKGROUND

The Environmental Protection Agency is currently developing additional
data on the quantities of radionuclide emissions released during the
phosphate rock processing operation (calcining). The data generated during
this program will form the basis for a National Emission Standard for
Hazardous Air Pollutants (NESHAP) which will limit the quantities of
radionuclide emissions from this industry. EPA’s Office of Radiation
Programs (ORP) and Office of Air Quality Planning and Standards (0AQPS) are
Jjointly participating in this regulatory effort.

Emission tests at two elemental phosphorus plants were performed for
this program. The results from the second of these tests, which was
conducted at the FMC, Pocatello, Idaho, plant are the subject of this
report. The results of the first site test, which was conducted at Monsanto
in Soda Springs, Idaho, is reported separately (88-EPP-01).

Since the radionuclides in the offgas streams are associated with the
particulate matter, emission testing procedures involved collection of PM
from these streams and subsequent analyses of these samples for their
radionuclide content. The emissions that are being studied include
particulate matter (PM), particulate size distribution (PSD) and two
particular radionuclides: Polonium-210 (Po-210) and lead-210 (Pb-210).

1.1.1 Test Program Objectives

The purpose of this document is to present the results from the August
test program at the FMC phosphorus plant in Pocatello, Idaho. The focus of
this report is on the presentation of measured emissions. No attempt is
made to perform rigorous analyses of these data such as are commonly
performed in support of NESHAP development. The Industrial Studies Branch
(ISB) and their contractors will analyze the data generated during this test
program to develop the specific information needed to support the
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regulatory development. The primary objectives of the FMC test program
were:

0 to quantify the particulate matter, polonium-210, and lead-210

emission rates in the calciner offgases at both the inlet and
outiet venturi scrubber camnling locationg, and

0 to determine the distribution of particulate matter, polonium-210,

and lead-210 by particle size in the offgases at both inlet and
outlet locations.

These pollutants were quantified at two venturi pressure drops: the maximum
operable (10.5 in. W.C.) and the typical (6.5 in. W.C.). The outlet stacks
were sampled at both pressure drops. The inlet location was sampled only
during the first test condition since the uncontrclled flue gas is not
affected by the venturi scrubber and the calciner operating conditions were
equivalent. In addition, grab samples were collected to quantify the
concentration of polonium-210 and lead-210 in the calciner feedstock.

1.1.2 Overview of Testing Activities

On-site activities began on August 22 and were completed on August 27,
1988. The sampling and analysis matrix as planned and presented in the
project test plan is included in Table 1-1. During the test program, slight
deviations from the planned approach were made to compensate for sampling
difficulties encountered during the first and second day of testing. These
difficulties and the corrective actions taken are discussed in detail in
Sections 3.0 and 4.0 of this document.

During runs 1-4, samples were collected simultaneously at both the
venturi scrubber inlet and each of the plant’s two stack outlet locations.
Thus, for each run, three samples were collected; one at the inlet and one
at each of the two outlet stacks. During runs 5-7, samples were collected
only at each of the two outlet stacks.

The sampling intervals are summarized for each test run in Table 1-2.
In order to collect at Teast two MM 111 samples at each location that met
isokinetic QA requirements, an additional test run was conducted. An
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additional outlet B PSD sample was collected after run 3 when the substrate
was determined to be wet and the outlet B run 3 PSD sample was invalidated.
The inlet and outlet particle size samples were collected simultaneously
using in-stack Andersen impactors.

Particulate emissions and associated radionuclides were collected from
the streams using a modification of EPA Method 111. The specific sampling
portion of Method 111 is identical to those procedures described in EPA
Method 5.

The modifications made to the Method 111 train for this program
included using 0.1 N nitric acid for impinger solutions instead of water,
and recovery and analysis of all sampiing train fractions. The purpose of
the nitric acid impinger solutions was to minimize surface effects that
might inhibit recovery of radionuclides and metals from sampling train
glassware.

The purpose for analyzing all train compohents was to quantify total
radionuclide content of the offgas streams. The MM 111 sampling trains were
recovered in two fractions (front and back halves). The front half
consisted of the filter and rinses from the probe, nozzle and filter holder;
whereas, the back half consisted of the impinger contents and rinses. Both
front and back half sample fractions were analyzed separately by EPA’s
Eastern Environmental Radiation Facility (EERF) for radionuclide content.

Particle sizing samples were collected using heated Andersen MK-III
in-stack cascade impactors and were collected during test condition A only.
Particle size operating parameters were selected to optimize the separation
of the fine particulate fraction (less than 2 microns). Particle size
distributions were determined for each of the nine inlet and outlet samples.
For the radioactivity analyses, stages 2 through 5 were combined into one
sample for analysis. Stages 1, 6, 7, 8 and the backup filter were each
analyzed individually.

Process feed samples were collected during the testing and composited
to determine the activity in the feedstock briquettes. Field blanks and
reagent blanks were collected during the FMC test program and are presented

and discussed in the Quality Assurance/Quality Control (QA/QC) section of
this document.
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Due to the low concentration of lead-210 in the sample aliquots
analyzed, the precision of the lead-210 measurements was fairly low and was
estimated at 50 percent at the 95 percent confidence interval. For the
polonium-210 measurements, there is a high degree of confidence in the data.
“ The analytical precision in the polonium-210 measurement was less than 10
percent at the 95 percent confidence level.

1.2 SUMMARY OF EMISSION RESULTS

1.2.1 PM and Radionuclides (MM 111)

Emission testing was performed while operating the process at
two different test conditions. At test condition A, the venturi scrubber
pressure drop was set at 10.5 inches water column. At test condition B, the
pressure drop across the venturi scrubber was set at 6.5 inches water
column.

Table 1-3 contains a summary of the particulate and radionuclide
emissions measured during the program. As seen in the table, particulate
matter concentrations at the inlet for the two valid test runs (runs 3
and 4) averaged 1,088 mg/dscm (0.4755 gr/dscf). The outlet particulate
matter concentration during condition A averaged 94.76 mg/dscm
(0.04142 gr/dscf). During condition B, the outlet particulate matter
concentration averaged 81.50 mg/dscm (0.03562 gr/dscf). On a mass emission
rate basis, particulate matter emission rates at the inlet averaged
245.9 kg/hr (540.8 1bs/hr). At the outlet, the particulate emission rates
averaged 20.75 kg/hr (45.75 1bs/hr) at test condition A and 21.93 kg/hr
(48.34 1b/hr) at test condition B. The outlet particulate matter emission
rate represent the emission rate for calciner #1, which has two stacks.

Polonium-210 (Po-210) and lead-210 (Pb-210) concentrations in the inlet
stream averaged 4,755 and 195.0 pCi/dscm (134.7 and 5.526 pCi/dscf),
respectively, for the two valid test runs. The concentration of Po-210 and
Pb-210 in the outlet streams at test condition A averaged 4,895 and
118.8 pCi/dscm (138.6 and 3.336 pCi/dscf), respectively. At test
condition B, the concentrations of Po-210 and Pb-210 in the outlet streams

JES/045 1-7
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averaged 4,492 and 15.03 pCi/dscm (127.2 and 0.4256 pCi/dscf), respectively.
On an emission rate basis, Po-210 and Pb-210 emissions at the inlet averaged
1,075 and 43.62 uCi/hr. At the outlet, the emission rates for Po-210 and
Pb-210 at condition A averaged 1,065 and 26.07 uCi/hr and at condition B
averaged 1,208 and 4.067 uCi/hr, respectively. For several of the test
runs, the Pb-210 concentrations were below minimum detection 1imits and for
many of the test runs, the Pb-210 concentrations were within ten times the
minimum detection limit. Thus, although the Pb-210 concentrations for
condition B appear to be lower than for condition A, these concentrations
are actually near minimum detection limits in both cases and may be
considered to agree within analytical precision.

1.2.2 Particulate Size Distribution

Particle size analysis quantifies the particulate mass in a given size
range. The mass collected on each stage are presented for each run in
Table 1-4. For a given location, the data show consistency between test
runs.

The particle size results are presented in two ways in this report.

The first is a plot of the cumulative mass fraction versus the interval
endpoint (Dpso) as shown in Figure 1-1. Dp50 represents the effective stage
cut diameter calculated for the specified sampling run. Ideally, each
impactor stage collects all particles having an aerodynamic diameter greater
than the stage cut diameter (Dp50)° In reality, the effective stage cut
diameter (Dpso) is assumed to be equal to the particle diameter for which
the stage collection efficiency is 50 percent. The stage cut diameter is
calculated from the sampling run conditions, the physical dimensions of the
impactor, and a theoretical calibration value (Stokes number). This curve
is used to estimate the fraction of the particulate less than a specific
particle diameter.

For the inlet location, 30 percent of the particulate mass is composed
of particles that are less than 0.5 microns in diameter. For the outlet
locations, 80 percent of the particulate mass comprises particles that are
less than 0.5 microns in diameter. The particulate mass at the inlet
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Figure 1-1. Composite curves of mass fractions as a function of particle size
Probability-Log plot, Calciner 1 offgases.
FMC, Pocatello, Idaho {August 1988).
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consists of approximately 13 percent PM10 (i.e., particulate matter less
than 10 microns in diameter). At the outlet, PM10 accounts for about

98.4 percent of the particulate mass. The cumulative mass fraction data are
presented in tabular form in Table 1-5.

The second presentation method is to plot differential mass
concentration versus the particle geometric mean diameter as shown in
Figure 1-2. The differential mass concentration is the particulate
concentration in the flue gas normalized per unit of particle size. This
curve is used to estimate the particulate concentration in the flue gas for
a specific particle size interval.

For the inlet location, the differential mass concentration ranged from
0.0650 gr/dscf for 7.5 to 50 micron particles to 0.0040 gr/dscf for 0.7 to
2.0 micron particles. The majority (87%) of the uncontrolled particulate is
above 10 microns. .

For the outlet location, the differential mass concentration ranged
from 0.0015 gr/dscf for 7.5 to 50 micron particles to 0.0190 gr/dscf for
0.1 to 0.7 micron particles. The majority (80%) of the controlled
particulate is below 0.5 microns.

Figure 1-2 also provides an indication of venturi scrubber removal
efficiency by particle size fraction. The data used to prepare these curves
are presented in Table 1-6.

Radionuclide activity was measured for the samples collected from the
inlet and outlet. For each test run, stages 2 through 5 were combined into
one sample for analysis. Stages 1, 6, 7, 8 and the backup filter were each
analyzed individually. The activity results are summarized as pico Curies
per sample in Tables 1-7 and 1-8.

In order to evaluate the radionuclide data, the cumulative activity
fraction was plotted against the interval endpoint (Dpso) determined from
the PSD run. The cumulative activity fraction is plotted in Figure 1-3 for
polonium-210 and in Figure 1-4 for Tead-210. The data plotted in these
figures are summarized in Table 1-9.

These data indicate that the radioactivity is associated with small
particles. Controlled particles less than 1 micron contained 82 percent of
the radioactivity for Po-210 and 70 percent of the radicactivity for Pb-210.
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TABLE 1-5. COMPOSITE CUMULATIVE MASS FRACTION RESULTS,
VENTURI PRESSURE DROP = 10.5 in. W.C., CALCINER 1,
FMC-POCATELLO, IDAHO (August 1988)

Interval?
Enggo1nt Mass Fraction Less Than (%)
50
(microns) Inlet Qutlet
0.5 3 80
1 4 88
2.5 7 g5
5 10 97
10 13 98.4

aDpSO = the theoretical stage endpoint (interval endpoint) is the
aerodynamic diameter of the smallest particles collected on a stage
with an efficiency of 50 percent.
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TABLE 1-6. COMPOSITE DIFFERENTIAL MASS CONCENTRATION,

VENTURI PRESSURE DROP = 10.5 in. W.C., CALCINER 1,
FMC-POCATELLO, IDAHO (August 1988)

Geometric Interval Differential Mass Concentration (gr/dscf)
Mean range
(microns) (microns) Inlet Qutlet
0.5 0.1-0.7 0.0013 0.0190
1 0.7-2.0 0.0040 0.0050
2.5 2.0-3.5 0.0200 0.0030
5 3.5-7.5 0.0500 - 0.0020
10 7.5-5.0 0.0650 0.0015
- JES/045 1-15
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Figure 1-3. Composite curves of cumulative Polonium-21 0 activity fraction as a
function of particle size, Probability-Log plot, Calciner 1 offgases.
FMC, Pocatello, Idaho (August 1988).
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Figure 1-4. Composite curves of cumulative Lead-210 activity fraction as a
function of particle size, Probability-Log piot, Calciner 1 offgases.
FMC, Pocatello, Idaho (August).
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TABLE 1-9. COMPOSITE CUMULATIVE ACTIVITY FRACTION RESULTS,
VENTURI PRESSURE DROP = 10.5 in. W.C., CALCINER 1,
FMC-POCATELLO, IDAHO (August 1988)

Interval? Mass Fraction Less Than (%)
Endpoint
Po-210 Pb-210
Dpgg
(microns) Inlet Outlet Inlet Outlet
0.5 64 72 30 54
1 74 82 46 70
2.5 84 90 64 87
5 89 95 78 94
10 93 97 87 98

aDp50 = the theoretical stage endpoint (interval endpoint) is the
aerodynamic diameter of the smallest particles collected on a stage
with an efficiency of 50 percent.
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Particles less than 0.5 micron contained 72 percent of Po-210 and 54 percent
of Pb-210 radioactivity.

The curves presented in this section were fitted to the test run data
presented in Section 3.0. Thus, these curves are a composite representing
the typical characteristics of the particulate.

1.3 TEST REPORT ORGANIZATION

This emission test report is presented in two volumes. Information
presented in this document (Volume I) is organized as follows: Section 2.0
contains a brief description of the calcining process and the air pollution
control systems at the plant; Section 3.0 presents a summary and discussion
of the results; Section 4.0 describes the specific sampling Yocations and
the sampling and analysis procedures that were used; and Section 5.0
describes the specific quality assurance and quality control measures that -
were taken to ensure useful and valid data.

The supporting data for the results presented in this volume are
included in Volume II as appendices. Volume Il contains sampling and
analytical protocols, all field and lab data sheets, data reduction
summaries, and calibration data.
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2.0 DESCRIPTION OF PROCESS AND AIR POLLUTION CONTROL SYSTEMS

2.1 PROCESS DESCRIPTION

The FMC, Pocatello, Idaho, plant produces elemental phosphorus from
phosphate ore (shale). The calcining process, which is the focus of this
emission study, is discussed in more detail in the following paragraphs.
Phosphate rock is crushed, screened, and formed into briquettes, before
being fed into the calciner. The phosphate rock is heated to remove organic
material and to form heat-hardened nodules that withstand further processing
without disintegrating. The nodules are cooled and passed through a
proportioning building, where they are blended with sized coke and silica
into a material called the burden, which is fed into an electric-arc
reducing furnace. High temperature reactions in the furnace drive off
gaseous phosphorus and carbon monoxide and leave molten residues of slag and
ferrophosphorus. The furnace offgases pass through electrostatic precipi-
tators to remove dust before entering a condenser, where the phosphorus is
condensed, collected in a sump, and pumped to storage. The carbon monoxide
is fed to the calciner as fuel.

The FMC facility has two moving-grate calciners, designated as Unit 1
and Unit 2. A simple schematic overview of the process, showing feed and
offgas streams around each of the calcining units is shown in Figure 2-1.
Prior to entering the calciner, the ore is formed into briquettes using a
mechanical process. These briquettes are fed by a vibratory feeder onto the
pailets of the calciner grate. The calciner.is divided into three sections.
The first section, the calcining section, has six overflow burners that heat
the bed. Carbon monoxide (C0) from the electric furnace exhaust gas streams
is the primary fuel, with natural gas as an auxiliary fuel source. The
second section is a cooling section that is open to the atmosphere. The
down-draft air from this section is drawn through a fan and used as
combustion air in the CO burners. The final section is a cooling section.
The cooling air is drawn down through the bed and exhausted out a stack.
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The cooled nodules are discharged through a hopper to a conveyor belt and
transported to the furnace area.

2.2 AIR POLLUTION CONTROL EQUIPMENT {CALCINING OPERATION)

The offgases are vented to separate pollution control systems. As seen
in the figure, offgases enter a common inlet and are split into two paraliel
streams, each containing a venturi scrubber, a demister, and an induction
fan. After passing through their respective ID fans, the exhaust gases from
each calcining unit are discharged through two similar 22.9 m (75 ft) tall
stacks. These outlet stacks were scheduled to be rebuilt in October of
1988. The height of each of the rebuilt stacks is expected to be
approximately 30.5 m (100 ft.).

2.3 PROCESS AND POLLUTION CONTROL DATA

The emission test program at FMC was performed during two periods of
different scrubber operating conditions, Ap = 10.5 in. and Ap = 6.5 in. of
HZO' Process conditions for each set of tests were within "normal"
operating ranges. Operational ranges for process parameters were
established by ISB and FMC personnel prior to testing based on historical
plant data and full production capacity. Key parameters were monitored
throughout the testing period by FMC’s automated data acquisition system.
Additionally, Radian personnel periodically monitored these data from the
plant’s control room for the purpose of coerdinating sample collection
activities with process/control device conditions. Key parameters monitored
and reported for this test program are, with a few additions, the same as
those measurements monitored during the November 1983 test program at FMC.

The averages for the emission testing period (Auqust 23-26) répresent
the average of instantaneous values recorded by Radian personnel during each
test period. The average values presented are not intended to represent
daily averages. The intention is to indicate consistent and normal plant
operation during the emission testing. The key operating parameters
monitored during the emission test period are discussed below and data which
has been cltaimed confidential by the facility have been indicated.

JES/045 2-3




2.3.1 Process Rate

The process rate was monitored in the control room in terms of calciner
speed. The "normal” range for calciner speed was reported to be [claimed
confidential] meters per minute (m/min alsc equivalent to [claimed

confidentiall feet per minute {ft/min]), Tahle 2-1 ic a gummarv of the
process rate information recorded by Radian personnel during the test
period. A plant supplied conversion chart in the control room was used to
convert the calciner speed to a process rate based upon the bed depth. A
bed depth of [claimed confidential] inches was maintained throughout the
test period. Calciner grate speed was controlled manually by an operator
who watches the feed unit through a window. Calciner grate speed varied due
to availability of feed material and burner temperature during the testing.
Calciner grate speed was calculated upon the pallet count per elapsed time.
The grate speed recorded during short time periods had a greater variability
than reported previously.

2.3.2 Burner Temperatures

The burner temperatures appeared on a digital readout in the control
room. All six burner temperatures were monitored for Unit No. 1. During
testing operations, burner temperatures were within normal operating range.
Burner temperatures recorded during the emissions testing are summarized in
Table 2-2.

2.3.3 Fan Amperage

Amperage for the calciner cooling and scrubber ID fans were monitored
during the test period as a relative indicator of calciner exhaust air.
The fan amperage is summarized in Table 2-3. The fan amperage values
recorded during the test period are within the expected range, with the
exception of scrubber 1-1 induced draft fan on August 24th, during MM 111
test runs 1 and 2. The fan amperage during this period was 10-15 percent
lower, which resulted from the insert being raised too far in the variable
throat venturi for the scrubber 1-1 train. The resultant scrubber pressure
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TABLE 2-1.

CALCINER FEED RATE SUMMARY AT FMC-POCATELLO, IDAHO (August 1988)

T

Elapsed Feed
Grate Pallet Time Rate
Date Time Speed {counts) (min) (tons/hr)
8/23/88 11:23
8/23/88 12:23
B8/23/88 12:38
8/23/88 12:50
8/23/88 13:02
8/23/88 13:17
8s23/88 16:00
8/24/88 09:44
8/24/88 10:00
8/24/88 11:10
8/24/88 11:52
8/24/88 12:39
B8/24/88 13:14
B8/24/88 14:18
Bs24/88 14:45
8/24/88 15:48
8/24/88 17:27
8724788 17:42
8s24/88 18:06
8724788 18:20
8/24/88 18:30
8725788 11:30
8/25788 11:45
8725788 12:05 [CLAIMED CONFIDENTIAL]
8/25/88 13:32
8/25/88 14:00
8/25/88 14:15
8725788 14:30
8725788 15:00
8725788 15:15
8/25/88 15:30
8/25/88 15:45
8/25/88 16:00
8s25/88 17:20
8/25/88 18:00
8725788 18:20
8/25/88 18:35
8725788 18:50
8/25/88 19:05
8725788 19:20
8725/88 19:35
8r25/88 19:50
8725788 20:05
8/25/88 20:20
8725788 20:35
8/26/88 08:15
8,/26/88 08:30
8s26/88 09:15
8/26/88 09:30
8/26/88 09:45
8/26/88 10:00
8726/88 10:15
8726788 10:30
10:45 .
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TABLE 2-1. (Continued)

Elapsed Feed
Grate Pallet Time Rate
Date Time Speed (counts) (min) (tons/hr)
8/26/88 12:15
8/26/88 12:30
8/26/88 12:45
8/26/88 13:00
8/26/88 13:15
8/26/88 13:30
8/26/88 13:45 [CLAIMED CONFIDENTIAL]
8/26/88 15:50
8/26/88 16:00
8/26/88 16:15
8/26/88 16:30
8/26/88 16:45
8/26/88 17:00
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TABLE 2-2. CALCINER BURNER TEMPERATURE SUMMARY FOR FMC-POCATELLO, 1DAHO (AUGUST 1988)

Date

Time

Burner Temperature {deg. F)

#

#2

#3

#4 #5

#6

Windbox
#13 Temp
(deg. F)

8s23/88
8s23/88
8,23/88
8/23/88
8,s23/88
8/23/88
8/23/88
8/23/88
8/23/88
8/23/88
8723788
8/23/88
B/23/88
8/23/88

Average

8/24/88
8/24/88
8724/88
8/24/88
8/24/88
8724788
8724788
8/24/88
8/24/88
B/24/88
8/24/88
8/24/88
8/24/88
8/24/88
8s24/88
8724788
8/24/88

Average

8/25/88
8/25/88
8/25/88
8/725/88
8725788
8/25/88
8s25/88
8/25/88
8/25/88
8/25/88
8,25/88
8/25/88
8/25/88
8/25/88
8/25/88
8/25/88
8725,88
8/25/88
8/25/88
8/25/88
8/25/38
8/25/88
8/25/88
8/25/88
8/25/88
8/25/88
8/25/88
8/25/88

Average

08:00
09:00
10:00
10:36
11:00
11:15
12:00
12:30
12:45
13:00
13:15
14:00
15:15
16:00

09:30
09:45
10:00
11:08
11:50
12:38
13: 11
13;:50
14:16
14:44
16:15
16:45
17:20
17:40
18:00
18:18
18:30

11:24
11:45
12:00
12:30
12:45
13:11
14:00
14:15
14:30
15:00
15:15
15:30
15:45
16:00
17:20
17:46
18:00
18:20
18:35
18:50
19:05
19:20
19:35
19:50
20:05
20:20
20:35
20:50

[CLAIMED CONFIDENTIAL]
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TABLE 2-2. (Continued)

Date

Time

Burner Temperature (deg. F)

# #2 #3 #4 #5 #é

Windbox
#13 Temp
(deg. F)

8/26/88
B/26/88
8/26/88
8/26/88
8/26/88
8/26/88
8/26/88
8s26/88
8/26/88
Bs26/88
B/26/88
8/26/88
8/26/88
8r26/88
B8726/88
8726788
Bse6/88
8s26/88
8/26/88
8/26/88
8s26/88
8/26/88
8s26/88

Average

08:15
08:30
09:15
09:30
09:45
10:00
10:15
10:30
10:45
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
15:50
16:00
16:15
16:30
16:45
17:00

[CLAIMED CONFIDENTIAL]
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TABLE 2-3. FAN AMPERAGE FOR FMC-POCATELLO, IDAKO (August 1988)

Primary
Cooling Fan 10 _Fan {amps)

Date Time {amps} #1-1 #1-2
8/23/88 08:00 520 NR NR
8s23/88 09:00 460 NR NR
8/23/88 10:00 500 NR NR
8/23/83 10:38 500 452 458
8/23788 11:00 500 457 462
8/23788 11:15 500 449 461
8s23/88 12:00 500 454 462
8/23/88 12:30 500 444 448
8/23/88 12:45 500 451 459
8s23/88 13:00 500 454 462
8/23/88 13:15 500 445 450
B8/23/88 14:00 520 NR NR
8/23/88 15:15 480 453 458
8/23/88 16:00 NR 445 456
Average 498 450 458
B/24/88 09:30 460 424 470
B/24/88 09:45 480 415 468
8724788 10:00 460 417 ; 465
8/24/88 11:08 500 409 464
8724788 11:50 500 411 454
8724788 12:38 500 405 454
B/24/88 13:11 500 - 61 460
B/24/88 13:50 450 413 456
8/24/88 14:16 500 409 457
B/24/88 14:44 500 409 457
8/24/88 16:15 480 411 458
8/24/88 16:45 480 411 464
8724788 17:20 480 413 461
8/24/88 17:40 480 404 457
8/24/88 18:00 500 401 451
8/24/88 18:18 490 403 450
8/24/88 18:30 490 407 456
Average 486 410 459
8/25/88 11:24 490 445 449
8/25/88 11:45 490 444 448
8/25/88 12:00 NR 451 447
B8/25/88 12:30 490 447 456
8/25/88 12:45 495 NR NR
8725788 13:11 490 NR NR
8/25/88 14:00 495 NR NR
8/25/88 14:15 490 NR NR
8/25/88 14:30 4%0 444 449
8/25/88 15:00 485 NR NR
8/25/88 15:15 485 - NR HR
B8s25/88 15:30 485 NR NR
8/25/88 15:45 480 AR NR
B/25/88 16:00 480 444 455
8s25/88 17:20 480 456 448
8/25/88 17:46 480 445 452
8s25/88 18:00 445 NR NR
8/25/88 18:20 445 456 453
8725788 18:35 445 449 454
8/25/88 18:50 445 456 451
8/25/88 19:05 450 445 458
8/25/88 19:20 445 454 452
8/25/88 19:35 450 447 458
8/25/88 19:50 450 459 458
8725788 20:05 150 431 436
8/25/88 20:20 150 464 450
8/25/88 20:35 445 446 454
8/25/88 20:50 NR 457 453
Average 447 450 453
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TABLE 2-3. (Continued)

Primary
Cooling Fan ID Fan_{amps)

Date Time (amps) #1-1 #1-2
8/26/88 08:15 485 497 491
8/26/88 08:30 500 490 4B0
8/26/88 09:15 520 493 485
8/26/88 09:30 495 485 487
8/26/88 09:45 430 490 488
8726788 i0: 60 485 4vi 483
8/26/88 10:15 500 484 488
B/26/88 10:30 485 487 482
8/26/88 10:45 485 495 479
8/26/88 12:15 450 485 479
8/26/88 12:30 460 483 483
8/26/88 12:45 480 485 483
8/26/88 13:00 465 480 482
8/26/88 13:15 470 485 480
8/26/88 13:30 470 483 483
8726/88 13:45 470 477 472
8/26/88 15:50 470 504 494
8726788 16:00 430 491 49
8/26/88 16:15 480 499 493
8/26/88 16:30 475 496 494
B/26/88 16:45 480 503 491
8/26/88 17:00 475 499 489
Average 480 - 490 485




drop of the scrubber 1-1 was greater than the 10.5 in. W.C. desired during
this period.

2.3.4 Pressure Drop (Ap) Across Each Venturi Scrubber

Two scrubber pressure drop conditions were tested. These were 10.5
and 6.5 in. W.C. Condition A was 10.5 in. W.C. and condition B was
6.5 in. W.C. The pressure drop across each venturi was monitored during the
emission test period and recorded in Notebook #20880. Due to the
consistency of the recorded values, the pressure drop is not reproduced for
this document.

The only anomaly noted during the test period was the incorrect venturi
setting noted above. The incorrect setting was discovered during the
pressure sensor calibration on August 25th, prior to testing.

2.3.5 Scrubber Liquid Flow Rate for Each Scrubber

The liquid flow rate for each scrubber was monitored during each test
period. The liquid flow rates are summarized in Table 2-4. The total
liquid flow rate in gallons per minute (gpm) for each scrubber is the sum of
the two recorded values. The plant data acquisition system monitors the
water to both the main scrubber body and the demister (separator) section.
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TABLE 2-4. VENTURI SCRUBBER WATER FLOW SUMMARY FOR FMC-POCATELLO, IDAHO (August 1988)
{Calciner #1)
Water Flow (gpm)

Date Time #1 Seperator Seperator
8/23/88 10:36 1524 183 1684 B85
8/23/88 11:00 1490 180 1692 191
8/23/88 11:15 1490 182 1721 185
8/23/88 12:00 1563 179 1716 189
8/23/88 12:30 1495 180 1779 192
87e3/88 12:43 14354 iBi 1715 192
8/23/88 13:00 1449 188 1684 201
8/23/88 13:15 1501 183 1764 192
8/23/88 15:15 1403 184 1663 191
8/23/88 16:00 1494 194 1758 196
Average 1486 183 1718 191
8724788 09:30 1516 182 1743 190
8/24/88 09:45 1523 197 1761 189
8/24/88 10:00 1533 180 1779 191
8s24,88 11:08 1549 180 1749 190
Bs24/88 11:50 15462 193 1800 194
8s24/88 12:38 1527 184 1791 186
8724788 13: 1 1556 183 17463 185
8/24/88 13:50 1556 195 1794 193
8/24/88 14:16 1576 184 1723 187
8/24/88 14:44 1551 181 1741 187
Bs24/88 16:15 1533 194 1818 188
Bs24/88 16:45 1551 181 183¢9 188
B8724/88 17:20 1517 195 1818 201
8724788 17:40 1501 186 1774 188
8/24/88 18:00 1493 182 1769 189
8/24/88 18:18 1484 196 1746 188
8/24/88 18:30 1486 193 1783 193
Average 1530 187 1776 190
8/25/88 11:24 1493 195 1818 195
8/25/88 11:45 1644 193 1822 190
8725/88 12:00 1487 182 1781 189
8/25/88 12:30 1456 182 1833 197
8/25/88 14:30 1460 207 1776 186
8/25,88 16:00 1491 193 1771 192
8725788 17:20 1471 181 1557 186
8/25,88 17:46 1512 184 1771 184
8/25/88 18:20 1531 190 1723 191
8/25/88 18:35 1411 181 1623 184
8725788 18:50 1513 185 1756 193
8/25/88 19:05 1538 182 1731 184
8/25/88 19:20 1516 193 1767 191
8/25/88 19:35 1539 179 1733 185
Bs25,88 19:50 1534 179 1733 192
8/25/88 20:05 1499 183 1751 182
8/25/88 20:20 1491 178 1726 192
8/25/88 20:35 1543 196 1731 184
8/25/88 20:50 1519 193 1776 194
Average 1497 187 1746 189
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TABLE 2-4. (Conti

{(Calciner #¥1)

nued)

water Flow {gpm)

Date Time # Seperator #2 Seperator
8/26/88 08:15 1473 181 1748 206
8/26/88 08:30 1437 182 1684 186
8/26/88 09:15 1485 192 1737 194
8/26/88 09:30 1466 181 1722 186
8726/88 09:45 1455 198 1788 194
8/26/88 10:00 1546 180 1750 186
8726/88 10:15 1458 192 1690 198
8/26/88 10:30 1416 180 1730 189
8/26/88 10:45 1439 179 1773 199
8/26/88 12:15 1473 188 1749 197
8/26/88 12:30 1443 191 1711 191
8726788 12:45 1455 19 1733 199
8/26/88 13:00 1499 180 1786 188
8/26/88 13:15 1522 198 1774 197
8/26/88 13:30 1500 177 1761 188
8/26/88 13:45 1454 192 1690 197
8/726/88 15:50 1509 176 1795 188
8s26/88 16:00 1500 180 1837 187
8/726/88 16:15 1532 192 1826 195
8/26/88 16:30 1485 183 1799 188
8/26/88 16:45 1431 196 1717 197
8/26/88 17:00 1478 179 1792 188
Average 1475 186 1755 193
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3.0 SUMMARY AND DISCUSSION OF RESULTS

The results of the August 1988 test program conducted at the FMC
facility are presented in this section. Radionuclide data that are
presented are not blank corrected. Field blanks were collected on both
inlet and outTet MM 111 trains and the results are presented and discussed
in Section 5.0 of this document. For reference purposes, the radionuclide
activities in the field blank collected at the inlet location were less than
2 percent of the average activities of the samples collected at that
location (1.5% for Po-210, 0.2% for Pb-210). At the outlet, the field blank
activities for Po-210 and Pb-210 were approximately 1.2 percent and
2.2 percent, respectively, of the average outlet sample activities.

Dual units (metric and English) are presented in each table where
applicable. The supporting data for the results are included in the
appendices (Volume II) of this report.

3.1 RESULTS FOR TEST CONDITION A: VENTURI PRESSURE DROP = 10.5 in. W.C.

3.1.1 Particulate Matter and Radionuclide Results

Particulate matter and associated radionuclide emissions were collected
simultaneously at each of the inlet/outlet offgas sampling locations using
a modification of EPA Method 111. An overview of results from the four
inlet/outlet test runs at test condition A is presented in Table 3-1.
Specific sampling measurements from each individual test run at condition A
are presented in Tables 3-2 through 3-5 for runs 1 through 4, respectively.
Slight deviations from the planned test matrix were made to compensate for
sampling difficulties encountered during testing. Two MM 111 sampling runs
were nonisokinetic at the inlet location. Also, the venturi scrubber
pressure drop was incorrectly set too high for scrubber 1-1 on 8/24/88. The
incorrect pressure drop was discovered during process instrumentation
calibration prior to testing on 8/25/88.
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TABLE 3-2. SUMMARY OF MM 111 RESULTS FOR RUN 1, VENTURI PRESSURE DROP = 10.5 in. W.C.
CALCINER 1 OFPGASES, FMC-POCATELLQO, IDAHO (August 1988)

a Avatlgcb
Runn 1 (8/24/88) Inlet Outlet A Cutlet B Outlets A & B
Sampling Parameters
Volume gas sampled (dscf) 34.71 35.06 40.78 -
Volumea gas sampled {(dscm) 0.983 0.993 1.155 -
Stack gas flow rate (dscfm) 139,788 55,401 68,067 123,468
Stack gas flow rate (dscmm) 3,959 1,569 1,928 3,497
Stack gas flow rate (acfm) 323,010 87,874 111,444 189,318
Stack gas flow ratuo(ac.um) 9,148 2,489 3,156 5,645
Stack temperature (OF) 465.9 131.5 140.5 136.0
Stack temperature ( C) 241.1 55.3 60.3 57.8
Moisture (percent by volume) 10. 64 17.36 18.72 18.04
Isockinetics (percent) 119.2 97.9 92.7 -
Particulate Emlssion Results
Particulate concentration (gr/dscf} 0.3849 0.03961 0.03882 0.03918
Particulate concentratlon (mg/dscm) 880.8 90.63 88.84 89.64
Particulate rate (lb/hr)} 461.2 18.81 22.65% 41.46
Partliculate rate (kg/hr) 206.2 8.532 10.28 18.81
Radionuclide Emission Results
Polonium~210
(pCifdscf) 166.5 142.8 185.8 166.5
(pCl/dsecm) 5,880 5,044 6,560 5,880
(uCLl/hr) 1,397 474 .8 758.8 1,234
(nCLl/g particulate) 6.676 55.65 73.84 64.75
Lead-210 d c.e o £
{(pCLlfdact) i, 361c’d 0.7935 ; 1.591 ’f 1,233
(pCL/dsem) 118. 7°'d 28.01°' % 55.17:'f 43.53
(uCi/hr) 28.19 e.d 2,637 ; e 6.497 (’: p: 9.134
(nCi/g particulate) 0.13a7° 0.3090 " 0.63237" 0.4706

®pressure drop across the venturl was 13 in. W.C. for the "A" side.
drop was 10.5 in. W.C., which was the target level.

bAverage concentrations weighted for stack gas flow for each stack.

mass flows are the total from both stacks.

For the "B" side, the pressure

Stack gas flows and pollutant

®Lead-210 was not detected in either the front half or back half fraction.

¢

The inlet-Run 1 sample contained Pb-210 in the back half fraction at less than 0.0677 pCi/dact.

“The cutler A-Run 1 sample contalned Ph-210 in the front half fraction at less than 0.200 pCi/dscf.

f'1'1.'13 Outlet B~-Run 1 sample contained Pb-210 in the front half fractlion at less than 1.52 pCl/dacf.
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TABLE 3-3. SUMMARY OF MM 111 RESULTS FOR RUN 2, VENTURI PRESSURE DROP = 10.5 in. W.C.,
CALCINER 1 OFFGASES, FMC-POCATELLO, IDARQ (August 1988)

a Averageb
Run 2 (8/24/88B) Inler Outlet A Outlet B Outlets A L B
Sampling Parameters
Volima gax samnled (denf) 572 2k B3 42,12 -
Volune gas sampled (dscm) 1.012 0.986 1.193 --
Stack gas flow rate {dscfm) 144,456 57,019 69,639 125,658
Stack gas flow rate (dscmm) 4,091 1,615 1,972 3,587
Stack gas flow rate (acfm) 327,672 90,039 111,292 201,331
Stack gas flow rateo(acm) 9,280 2,550 3,152 5,702
Stack temperature (oF) 466.3 133.1 136.2 134.6
Stack temperature ( C) 241.3 56.16 57.87 57.01
Molature (percent by volume) 8.65 16.74 17.33 17.04
Isokinetics (percent) 118.8 94.5 93.6 -
Particulate Emisslon Results
Particulare copncentration {gr/dscf) 0.4983 0.04491 0.04660 0.04584
Particulate concentration (mg/dscm) 1,140 102.8 106.6 104.9
Particulate rate (lb/hr) 617.0 21.95 27.82 49.76
Particulate rave (kg/hr) 219.9 9.956 12.562 22.57
Radiomuclide Emission Resulrs
Polonium-210
(pCifdsacf) 173.9 137.0 194.7 168.8
{pCl/dsem) 6,140 4,838 6,876 5,958
{uCi/hr) 1,507 468 .8 813.7 1,283
(nCifg particulate) 5.385 47.08 64.48 55.78
Lead-210 c.d
(pCildscf) 2.274 3.2257°% 1.882%-% 2,486
{pCi/dscm) 80.27 113.8°"% 66.445°° 87.78
{uCifhr) 19.71 11.03:'d 7.863°%/° 18.90
(nCifg particulate) 0.07039 1.108% 0.6231°%'° 0.8655

aI-‘*:essuz:n drop across the venturi was 13 in. W.C. for the "A" alde. For the "B" side, the pressure
drop was 10.5 in. W.C., vhich was the target level.

b
Average concentrations weighted for stack gas flow rates. Stack gas flows and pollutant mass flows
are the total from both stacks.

“Lead-210 was not detected in the back half fractlon.
dThe Outlet A-Run 2 sample contained Pb-210 in the back half fraction at less than D.040 pCi/dscf.

®The Outlet B-Run 2 sample contained Pb-210 in the back half fractlon at less than 0.019 pCi/dsef.
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TABLE 3-4. SUMMARY OF MM 111 RESULTS FOR RUN 3, VENTURI PRESSURE DROP = 10.5 in. W.C.,
CALCINER 1 OFFGASES, FMC-POCATELLO, IDAHO (August 1988)

Ave:agea
Run 3 (8/25/88) Inlat Outlet A QOucler B Qutlets A E B
Sampling Parameters
Volume gas sampled (dscf) 29.37 40.51 41.59 -—
Volume gas sampled (dscm) 0.832 1.147 1.178 -—
Stack gas flowv rate (dscfm) 135,330 66,524 65,328 131,852
Stack gas flow rate (dscmm) 3,853 1,884 1,850 3,738
Stack gas flow rate (acfm) 321,407 109,624 109,183 218,807
Srack gas flow ra:ec(acm) 9,102 3,105 3,092 6,197
Stack temperature (OI-’) 474.9 136.7 140.5 138.6
Stack temperature ( C) 246.0 58.15 50.28 59.21
Moisture (percent by wvoluma) 11.63 19.60 20.13 19.87
Iasckinetlics (percent) 104.2 94.2 99.3 -
Particulate Emission Results
Particulare concentration {(grfdscf) 0.4549 0.04388 0.03848 0.04120
Particulate concentration (mg/dscm) 1041 100.4 B8B.04 94.28
Particulate rate (lb/hr) 527.7 25.02 21.55 46.57
Partlculate rate (kg/hr) 240.6 11.35 9.773 21.12
Radionuclide Emission Results
Polonium=-210
(pCifdacE) 143.7 108.8 138.7 123.6
(pClidsem) 5,074 3,84% 4,898 4,365
(uCifhr) 1,167 434.3 543.8 978.0
(nCi/g particulate) 4.875 38.27 55.63 46.95
Lead-210
(pCi/dscf) 2.33.1.:’: 1.769 15.552'3 5.596
(pCi/dacm) 100.1b‘c 62.49 5as.ab'd 303.5
(uCi/fhr) 23.01 ,b e 7,062 60.9&b'd £8.00
(nCi/g particulace) 0.09612 ' 0.6223 6.235 ° 3.429

aAvexmge concentrations welghted for stack gas flow rates. Stack gas flows and pellutant mass
flows are the total from both stacks.

bLead-ZlO was not detected In the back half fractiocn.
°The inlet-Rua 3 sample contained Pb-210Q in the back half fraction at less than 0.033 pCilfdact.

d
The Outlet B-Run 3 sample contalned Pb-210 in the back half fraction at less than 9.013 pCi/dacf.
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TABLE 3-5, SUMMARY OF MM 111 RESULTS FOR RUN 4, VENTURI PRESSURE DROP = 10.5 in. w.C.,
CALCINER 1 OFFGASES, FMC-POCATELLC, IDABO (August 1588)

Avul.'asea
Run & (8/25/88) Inlet Outletr A Qutler B Qutlets A L B
Sampl ing Parameters
Volume gas sampled (dscf) 26.93 40.50 42,12 -
Volume gas sammled (dsem) 6.763 1.147 1,103 --
Stack gas flow rate (dscfm) 130,246 66,661 67,085 133,746
Stack gas flow rate (dscmm) 3,689 1,888 1,900 3,788
Stack gas flow rate (acfm) 296,961 107,682 109,488 217,170
Stack gas flow nteo(acm) B,410 3,050 3,101 6,151
Stack temperature { F) 446.0 133.5 138.0 135.8
Stack temperature (°C) 230.0 56.39 58.89 57.64
Moisture (percent by volume) 10.45 17.54 18.16 18.05
Isokinetics (percent) 99.3 4.0 97.9 -
Particulate Emission Results
Particulate concentration (gr/dacf) 0.4962 0.04012 0.03876 0.03944
Particulate concentration (mg/dscm) 1135 91.80 88.69 90.24
Particulate rata (lb/hr) 553.9 22.92 22.29 45.21
Particulate rate (kg/hr) 251.3 10.40 10.11 20.51
Radionuclide Emission Results
Polonium-210 .
{pCi/dscf) 125%.7 99.62 91.67 95.63
(pCi/dscm) 4,435 3,517 3,237 3,377
(uCi/hr) 982.0 398.4 369.0 767 4
(nCl/g particulate) 3.907 38.32 36.49 37.40
Lead-210 N
{pCi/dscf) 8.217 ND [1.183) 0.8727 1.027
{(pCi/dsem) 290.0 ND [hl.??]b 30.81 36.27
(uCi/hr) 64.22 ND [4.732) b 3.513 8,244
(nCi/g particulate) 0.2555 ND [0.4550] 0.3474 0.4012

aAverage concentrations weighted for stack gas flow rates. Stack gas flows and pollutant mass are the
total from both stacks.

b

Lead-210 was not detected in the Outlet A-Run 4 sample. The value in brackets is the minimum
detectlon limit.
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To compensate for these difficulties, a fourth MM 111 test run was performed
at each of the inlet and outlet locations.

Data from all test runs are presented in the summary tables of this
report, although only those runs meeting the specified quality assurance
criteria were used in the reported average results.

3.1.1.1 Inlet. Particulate matter concentrations at the inlet to the -
venturi scrubber averaged 1,088 mg/dscm (0.476 gr/dscf) for the two valid
test runs. These values represent uncontrolied emissions from the calciner.
Po-210 concentrations in flue gases at the inlet location averaged
4,755 pCi/dscm (135 pCi/dscf) for the two valid test runs. On an activity
per gram of particulate basis, values for the two inlet runs averaged
4.39 nCi/g PM.
Pb-210 concentrations in flue gases at the inlet location averaged
195 pCi/dscm (5.53 pCi/dscf). On an activity per gram of particulate basis, .
values for the two inlet runs averaged 0.176 nCi/g PM.

3.1.1.2 Qutlet. As shown in Table 3-1, particulate matter
concentration at the outlet during Test Condition A averaged 94.8 mg/dscm
(0.0414 gr/dscf). For all of the runs, particulate matter emissions were
evenly distributed between the outlet’s two Tocations. Even during MM 111
runs 1 and 2, where the pressure drop across scrubber 1-1 was approximately
3 inches greater than that -for scrubber 1-2, the distribution was fairly
even.

Po-210 concentrations in flue gases at the outlet location averaged
4,895 pCi/dsem (139 pCi/dscf) for the four test runs. On an activity per
gram of particulate basis, Po-210 activity for the outlet runs averaged
51.2 nCi/g PM. The Po-210 concentration was also evenly distributed between
the outlet’s two locations. '

Pb-210 concentrations in flue gases at the outlet location averaged
. 119 pCi/dscm (3.34 pCi/dscf). On an activity per gram of particulate basis,
Pb-210 activity averaged 1.29 nCi/g PM. The Pb-210 concentrations were at
or near the minimum detection limit where the analytical precision is
less. Thus, although the concentrations at the two outlet locations appear
to differ, they are actually agreeing within analytical precision.
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3.1.1.3 Venturi Scrubber Efficiencies - Method 111. Table 3-6
summarizes the removal efficiencies of the venturi scrubber control systems
for removal of particulate, Po-210, and Pb-210. Although removal
efficiencies are reported for all four runs, the average values are based on
the resuits from runs 3 and 4. The removal efficiencies for each run were
calculated from the inlet and total outlet emission rates. Removal
efficiency for PM was consistent for all the runs, averaging above
91 percent. The scrubber removed an average of 19 percent of the inlet
Po-210, with the removal relatively consistent for the different runs.

The Pb-210 concentrations were at or near the minimum detection Timit
for both the inlet and outlet. Although the calculated Pb-210 removal
efficiencies ranged from -195 to 87.2 percent, the actual removal efficiency
was near zero.

3.1.1.4 Front/Back Half Distribution of Emissions in MM 111 Trains.
Table 3-7 presents a summary of the distribution of emissions as collected
in the MM 111 sampling trains during test condition A. As seen in the
table, 97 to 99 percent of the Po-210 collected was present in the front
half of the train. This percentage was consistent for samples collected at
both inlet and outlet locations. The distribution for Pb-210 was similar;
about 95 to 98 percent was collected in the front half. A distribution of
Po-210 and Pb-210 between front half sampling train components was beyond
the scope of this test project, due to analysis volume and regulatory
schedule.

The distribution of PM between the front half components was evaluated.
As seen in the footnotes to Table 3-7, the average distribution of PM among
the front half components varied by the sampling location as expected. On
average, 16 percent of the PM collected at the inlet was found on the
filter, while the remaining 84 percent was collected in the probe and
nozzle. At the outlet, the average distribution was approximately
86 percent on the filter and 14 percent in the probe and nozzle.
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TABLE 3-6. VENTURI SCRUBBER REMOVAL EFFICIENCY FOR PM, Po, AND Pb:
PRESSURE DROP = 10.5 in. W.C., CALCINER 1 OFFGASES,
FMC-POCATELLO, IDAHO (August 1988)

Concentration Remova]a
Efficiency
Inlet Outlet (percent)
Run 1
Particulate (gr/dscf) 0.3849 0.03918 91.01
Po-210 (pCi/dscf) 166.5 166.5 11.67
Pb-210 (pCi/dscf) 3.361 1.233 67.60
Run 2
Particulate (gr/dscf) 0.4983 0.04584 91.93
Po-210 (pCi/dscf) 173.9 168.8 14.91
Pb-210 (pCi/dscf) 2.274 2.486 4.112
Run 3 '
Particulate (gr/dscf) 0.4549 0.04120 91.18
Po-210 (pCi/dscf) 143.7 123.6 16.21b
Pb-210 (pCi/dscf) 2.834 8.596 -195.5
Run 4
Particulate (gr/dscf) 0.4962 0.0394 91.84
Po-210 (pCi/dscf) 125.7 95.63 21.85
Pb-210 (pCi/dscf) 8.217 1.028 87.16
Average
Particulate (gr/dscf) 0.4755¢ 0.04142 91.51¢
Po-210 (pCi/dscf) 134.7c 138.6 19.03C
Pb-210 (pCi/dscf) 5.526 3.336 43.58

3Removal efficiencies calculated based on mass flow rates of PM, Po, and Pb.

blf the removal efficiency is less than zero, the inlet and outlet values
should be considered equal taking into account the precision of the
sampling and anaiytical methods. The removal efficiency should be
considered zero.

cAverage of runs 3 and 4.
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TABLE 3-7. SUMMARY OF FRONT/BACK HALF DISTRIBUTION OF EMISSIONS:
MM 111 SAMPLING TRAINS, PRESSURE DROP = 10.5 in. W.C.,
CALCINER 1 OFFGASES, FMC-POCATELLO, IDAHO (August 1988)

tgcation Parameter rront Aalf Back Haif

Inlet Particulate 1002 NAb
Po-210 96.6 3.4
Pb-210 98.2 1.8

Outlet Particulate 100° NA
Po-210 99.2 0.8
Pb-210 © 95,1 4.9

30n average, 16 percent of the particulate matter collected at the inlet was

found on the filter, while the remaining 84 percent was collected in the
probe and nozzle.

bNA = Not applicable. The addition of 0.1 N HNO3 in the impingers prevented

drying and weighing of the impinger catch.

on average, 86 percent of the particulate matter collected at the outlet was
found on the filter, and 14 percent was collected in the probe and nozzle.
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3.1.2 Particle and Radionuclide Size Distribution Data

The PSD samples were analyzed for both particulate mass and Po-210/
Pb-210 radicactivity. For the particulate mass analyses, each of the nine
individual stages were analyzed separately. For the radionuclide analyses,
stages 2-5 were combined and stages 1, 6, 7, 8, and 9 were analyzed
individually. The particulate and radionuclide results are discussed below.

3.1.2.1 Particle Size Distribution Data. The mass collected on each
stage was presented previously in Table 1-4 in Section 1.0. These data were
presented two ways: first as a plot of cumulative mass fraction versus the
particle interval endpoint (DPSO) and second as a plot of differential mass
concentration versus the geometric mean particle diameter. The individual
data points were plotted and curves were fitted to the data to represent the
characteristics of the particulate matter at each sampling location. From
the composite curves, cumulative mass fractions could be determined for the
particle sizes of interest: 0.5, 1, 2.5, 5, and 10 microns. The composite
curves were presented previously in Figures 1-1 and 1-2.

For the cumulative mass fraction results, the individual inlet data
are shown in Figure 3-1 and outlet data are shown in Figure 3-2. The inlet
test runs agreed well and formed a linear curve. The outlet data show that
particle characteristics were similar at the two outlet locations and also
formed a linear curve. The data are presented in tabular form in Tables 3-8
and 3-9.

For the differential mass concentrations, the individual inlet data
are plotted in Figure 3-3 and the outlet data pairs are plotted in
Figure 3-4. The data are presented in tabular form in Tables 3-10 and 3-11.

3.1.2.2 Radionuclide Distribution Data. The radioactivity collected
on each stage was presented previously in Table 1-8. 1In order to evaluate
the radionuclide data, the cumulative activity fraction was plotted against
the interval endpoint (Dpso) determined from the PSD data.
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Figure 3-1. Cumulative mass fraction as a function of particle size for
particulate matter at the venturi scrubber inlet,
Probability-Log plot, Calciner 1 offgases.

FMC, Pocatello, Idaho (August 1988).

JES/045 3-12




a
- §
£ (71T I T I |
Il 1l
I | ! I If] i ! nn
- it} - ’ t L LLLE I 2.
H e T
- = o 5= 3
$ il TR i ' ]
- 1] i LI T T 1 3] T il :-L 3
* bt I Al ! il NG EE
i NI il Tl I
: i LA EFTT) AH B BN Mt HIN) | it
T 1 1 0 N AT 12 W T T
Tt RIS S5 HRY A BEE Tt T T T T 1
1 EASEM1 M T i = LR i HI e T 1
e [ t T - T 1 “:
e e i e Ta=TlaE i i)
= Sa S i g et Saze S
= ; 32
o 1] 1 Ii Hil 1 ]
g 1 @] I[N |
til i | i I1Jf il .
o L] i AN [t T M 11i- Hae
o Poid v 1l vl HIIG] 'NEERE i 1 i
I IS3Y it m thig i 1 [T1HIN AEREE (RO [
! T e H e LIS i LI it AR
— 7 IERE v i ] T Tl Tih i)
R g . - s i f . o e e - 2
— T T 1 " s
- D ]
c ol b ] 11
8 . : i
T : 1 i 4H
- 2 + IEBE i {13 Hm T T n T Hi 1 T °
2 M n R measatu it i : ; R TR
g It TR ; it ) t mu
e ' P SRR AL I = ‘ ; e : 21 IV
. R - Outlet A - Run 118 an
g T - H 0 ! RN T I i T
S g i Hf - Outlet A - Run 2iEann & .
O T : N 3 SRASSE St SYRET YEIT AT 11 i 11
© t HH Outlet A - Run 3 wai
a i t n
Ww = . ‘ : LS S 42 S Frirs oot 1304 oULE! T &
g = T + e - E::: OUt‘Bt B - RUn 1;55;: ::E .
o H-- M RSt P
3] - " " T il i n e —r t T "™ &
b - et R i Outlet B - Run 2 BfHik
o = HE ) 1 I LTIl ! "
2 R L a5 : Tt Outlet B - Run 3D
- - Y T sy AENS T ML T
2 —HHE R .: : : = i A
3 2 T t frpte ety smenza: rroid ] S
E : 2 =
' ] } i : = .
: : A e + Hacks 1.'%, H= 1 HH -
2 ¢ : M tr i it . I 7 ; + o
; I i ] iy | * ' : N
it 5 IEH B it : IR b T 11 m {88 08
T 11 RERREEIN it ] T T TH] Tl L]
- ? B I DI T T T T T E i I -
PEbe ithiy il | 1 1 kI I
| l Hr ‘! !“ il 11! Y I LIL J;‘ il
ST i : | i TR
- T THFRERARIIEE RN TG
T b T i T it | B - .
+ i AT T 8 S EE I :‘i pilertd L et e
_ e T LN 1 e pasaT it} QLT ! 17 TESET] -
el . t 1 =
— i T eat tons s e
NN RS T th ) Tt T bt T LELD LTI 8 Y
- (A ERE ; HiEhEE : 1831 ERIRNETITI CR0() t 1 it - 1 e
= 1 v 3P * I8 EEARARHEE) [T T I o et e 30
il ! i { I il i T
i ! il 111 T el il =
S RN I N i 2111 1 B
i ' | ! {HHIMHHES
3 F i E
2 ; e -
- " u e 2
° O il i ::IF @
LT I R A0 AL
|
s LT I | I fif [l I -
@ -— - [>] -~ (LI VI R ~ w - Voo N 0. -~ =] LN TR R VR =

0.1 1.0 ] 10 100
Dpso (microns}

Figure 3-2. Cumulative mass fraction as a function of particle size for
particulate matter at the venturi scrubber outlet.
Probability-Log plot, Calciner 1 offgases.

FMC, Pocatello, Idaho (August 1988).
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The polonium-210 and lead-210 data were plotted separately. The inlet
and outlet polonium-210 cumulative activities are plotted in Figures 3-5
and 3-6, respectively. The data showed good agreement between runs and
formed a linear curve.

The inlet and outlet lead-210 cumulative activities are plotted in
Figures 3-7 and 3-8, respectively. The inlet and outlet data are presented
in tabular form in Tables 3-12 and 3-13. The Pb-210 data contained
considerably more variability than the Po-210 data, although the data still
formed linear curves. The variability is believed to be due to the fact
that the Pb-210 concentrations were at or near the minimum detection limits.

3.1.3 Process Samples

Table 3-14 presents the measured concentrations of Po-210 and Pb-210 in
the feedstock samples. The average concentrations of these radionuclides in -
the feedstock samples were 23.271 and 24.000 pCi/g, respectively. The
concentrations varied between runs by 2.9 percent for Po-210 and 13 percent
for Pb-210, indicating a constant level of radiocactivity in the feedstock.

3.2 RESULTS FOR TEST CONDITION B: VENTURI PRESSURE DROP = 6.5 in. W.C.

Particulate matter and associated radionuclide emissions were measured
at the outlet stacks for three runs at test condition 8. No Method 111
samples were collected at the inlet. No particle sizing samples were
collected during test condition B, either. The results from condition B are
summarized in Table 3-1. The specific sampling results for each of the test
runs are presented in Tables 3-15 through 3-17.

3.2.1 Qutlet Particulate Matter and Radionuclide Results
As shown in Table 3-1, particulate matter concentration at the outlet
averaged 81.5 mg/dscm (0.0356 gr/dscf). For all of the runs, particulate

matter and Po-210 emissions were evenly distributed between the outlet’s two
locations.
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Figure 3-5. Cumulative Polonium-210 activity fraction as a function of
particle size for particulate matter at the venturi scrubber inlet.
Probability-Log plot, Calciner 1 offgases.

FMC, Pocatello, Idaho (August 1988).
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Figure 3-6. Cumulative Polonium-210 activity fraction as a function of
particle size for particulate matter at the venturi scrubber outlet.
Probability-Log plot, Calciner 1 offgases.

FMC, Pocatello, Idaho (August 1988).
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Figure 3-7. Cumulative Lead-210 activity fraction as a function of
particle size for particulate matter at the venturi scrubber inlet.
Probability-Log plot, Calciner 1 offgases.

FMC, Pocatello, Idaho (August 1988).

- JES/045 3-23




484

3 _
g m ' ! ! _ 1
LN ; I
IEE il |
i : . : i HH
! z
] 3
g i i T i 111{
- i i i | IIARED
3 | I il 1 Jﬁ i
! [ l M J i ‘!ﬂ'!H: it T HiH-HH
Tl ] 1[Il T THIGITE T T (IR LEH AT LEM I
1t e 1l 1 t HE t t T HINTTHIT t
e e ! } — HR] i ! pe T
2 T il ] T H eI NDGL ' T + 3
St e I i e e taenite v oS,
& S i | i i e T e e B
! ] i 1 il i ! |I '” ! \“Iim; !
BN i I VIO i T
—_ R0 SRR SR 2L AN I VTR 7 S0 I TR M
R 2 T o 7\;-':;.}21 1 T e T ’nu I:w'ﬁ &
c T lﬁ.‘.l;!l‘.. : T T 1 '; s . | :" 1l ::‘ E
o] ‘; mat - :.‘ﬁ :E : \..~ } sen 1 ll! : L - - J"‘-o
= : i : . i 0
= 2 : o ; S s e o : T @
% + 1 g ‘LI : 8: T ] i i i 314
I 1 e } i e
- 3 T i . : i 8
g ! : “l. 4 1) [t Y il
= ! T
8 " HH 3
e ] i 58
w ; H ]
> 3 B : ot :i L
- L ]
4% el ; FJH 1 T3 bt ianna; T% E:t ]
1T : " 1 i 1 Hir I7 1t IRAEL bk _‘Ih
< , B gt i i Outlet A - Run 1*23* e
- T + T o T i 200 001 N0 e
O : H 1 T T TT LT
N o H . T Outlet A - Run 24; ]
1 ™ 1 1 ] IEAERERESY NN H P EREM | . I S
& % ! # ;IIIHH’EI’HIIHFI" IHJ .
> o T T ALt ORI L Outlet A - Run 3. :$ -
> =1 b } - 3 Illll l ::': 2
= R Emsmniin : i i i 3 : 25
© e Tt o 0utiet B Run 1
3 > - Il ' [ b :1— ! J‘l I\1lllflrllillljllllllllmT
g 2 s ' o i --:-Outlet B - Run 2 i , C
5] Hrhh i A i i R aA L LTI g
P I L Tt Outlet B - Run 3 Ui
b B IEH I Ii?ru O \ 1t s
e TR Bl | i ‘ l ST
K ] I i ]
. L | il | it ]! ’”\IJ_EH
SR e i e : T
JL HERNN PEHINALLE It 1 . (b ; l.."';I_
Tt : = ; i i i3
" D it M| T g T HH o
-] 1] L et H [SHIIIK b it 1] W
I 11T} i T i A
- ] il llu L I | ! ST =
° et itR ’ : ]
_ [ ! IR ' I|l ! i | ’ o
e = = =
3 H : i i : H o
-] — 1 N t L A 58
il | i T | \;[
t
s Ll | AR ) o
s = g

- ™~ =] A o wE aw ~ [ - N m e~ ~ w R o O N o =
0.1 10 . 10 100
Dp,o {rmcrons)

Figure 3-8. Cumulative Lead 210 activity fraction as a function of

particle size for particulate matter at the venturi scrubber outlet.

Probability-Log plot, Calciner 1 offgases.
FMC, Pocatello, Idaho (August 1988).
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TABLE 3-14.

RADIONUCLIDE CONCENTRATIONS IN PROCESS FEEDSTOCK SAMPLES
CALCINER 1, FMC-POCATELLO, IDAHO (August 1988)

MM 111 Radionuclide Concentration

Type of Sample Run No. Date Po-210 Pb-210
Feedstock 1 8/24/88 24.167 24.157
Feedstock 2 8/24/88 23.010 27.947
Feedstock 3 8/25/88 23.347 20.662
Feedstock 4 8/25/88 22.559 23.234
Average 23.271 24.000
Relative standard deviation (%) 2.9 13

JES/045
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TABLE 3-15. SUMMARY OF MM 111 RESULTS FOR RUN 5, VENTURI PRESSURE DROP =
6.5 in. W.C., CALCINER 1 OFFGASES, FMC-POCATELLO, IDAHO

Averagea
Run 5 Outlet Outlet Outlet
{R/26/88) A B ALB
Sampling Parameters
Volume gas sampled (dscf) 50.05 49.40 ---
Volume gas sampled (dscm) 1.417 1.399 ---
Stack gas flow rate (dscfm) 80,896 78,320 159,215
Stack gas flow rate (dscmm) 2,291 2,218 4,509
Stack gas flow rate (acfm) 131,443 127,900 259,342
Stack gas flow rateo(acmm) 3,722 3,622 7,345
Stack temperature (OF) 134.3 137.8 136.0
Stack temperature (°C) 56.9 58.8 57.8
Moisture (percent by volume) 18.30 18.63 18.47
Isokinetics (percent) 95.7 98.4 ---
Particulate Emission Results
Particulate concentration (gr/dscf) 0.03499 0.03220 0.03362
Particulate concentration {mg/dscm) 80.07 73.69 76.93
Particulate rate {1b/hr) 24.26 21.62 45,88
Particulate rate (kg/hr) 11.01 9.807 20.81
Radionuclide Emission Results
Polonium-210
(pCi/dscf) 116.0 101.2 108.7
(pCi/dscm) 4,097 3,574 3,840
{uCi/hr) 563.0 475.6 1,039
(nCi/g particulate) 51.17 48.50 49.83
Lead-210 b
(pCi/dscf) 0.01258 1.636 0.8112
(pCi/dscm) 0.4447 b 57.77 28.64
(uCi/hr) 0.06111 b 7.688 7.749
{(nCi/g particulate) 0.005554 0.7839 0.3947

aAverage concentrations weighted for stack gas flow for each stack. Stack

gas fiows and pollutant mass flows are the total from both stacks.

b
limit was less than zero.
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TABLE 3-16. SUMMARY OF MM 111 RESULTS FOR RUN 6, VENTURI PRESSURE DROP =
6.5 in. W.C., CALCINER 1 OFFGASES, FMC-POCATELLO, IDAHO

Averagea
Run 6 Outlet Outlet Outlet
(8/26/88) A B A&B
Sampling Parameters
Volume gas sampled (dscf) 49.58 49.44 ---
Volume gas sampled (dscm) 1.404 1.400 ---
Stack gas flow rate (dscfm) 78,000 78,584 156,583
Stack gas flow rate (dscmm) 2,209 2,225 4,434
Stack gas flow rate (acfm) 129,184 130,043 259,227
Stack gas flow rateo(acmm) 3,658 3,683 7,341
Stack temperature ( F) 136 3 140.5 138.4
Stack temperature ( C) 57.92 60.28 59.10
Moisture (percent by volume) 19.59 18.95 19.27
Isokinetics (percent) 98.4 98.1 ---
Particulate Emission Results
Particulate concentration (gr/dscf) 0.04143 0.03412 0.03776
Particulate concentration (mg/dscm) 94.80 78.06 86.40
Particulate rate (1b/hr) 27.70 22.98 50.68
Particutate rate (kg/hr) 12.56 10.42 22.99
Radionuclide Emission Results
Polonium-210
(pCi/dscf) 127.7 160.5 144 .2
(pCi/dscm) 4,511 5,670 5,093
(uCi/hr) 597.8 757.0 1,355
{(nCi/g particulate) 47.58 72.63 60.11
Lead-210 b c
{pCi/dscf) ND [1.599E-04]b NDc ND [7.965E-05]
(pCi/dscm) ND [5.646E- 03]b NDc ND [2.813E-03]
(uCi/hr) ND [7.483E- 04] NDc ND [7.483E-04]
{nCi/g particulate) ND [5.956E- 05] ND ND [2.978E-05]

aAverage concentrations weighted for stack gas flow for each stack. Stack
gas flows and pollutant mass flows are the total from both stacks.

b

Lead-210 was not detected in the Outlet A-Run 6 sample.
presented are minimum detection limits.

CLead-210 was not detected in the Outlet B-Run 6 samples.

detection 1imit was below zero.
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TABLE 3-17. SUMMARY OF MM 111 RESULTS FOR RUN 7, VENTURI PRESSURE DROP =
6.5 in. W.C., CALCINER 1 OFFGASES, FMC-PQCATELLO, IDAHO

Averagea
Run 7 Qutlet Outlet OQutiet
(8/26/88) A B A&R
Sampling Parameters
Volume gas sampled {dscf) 50.75 49.28 ---
Volume gas sampled (dscm) 1.437 1.396 ---
Stack gas flow rate (dscfm) 81,082 78,254 159,336
Stack gas flow rate {dscmm) 2,296 2,216 4,512
Stack gas flow rate (acfm) 133,928 130,576 264,504
Stack gas flow rateo(acmm) 3,793 3,698 7,491
Stack temperature (OF) 135.9 141.2 138.5
Stack temperature (°C) 57.73 60.65 59.19
Moisture (percent by volume) 19.42 19.53 19.48
Isokinetics (percent) 96.9 98.2 ---
Particulate Emission Results
Particulate concentration (gr/dscf) 0.03467 0.03632 0.03548
Particulate concentration (mg/dscm) 79.32 83.11 81.18
Particulate rate (1b/hr) 24,10 24.36 48.46
Particulate rate (kg/hr) 10.93 11.05 21.98
Radionuclide Emission Results
Polonium-210
(pCi/dscf) 105.1 153.1 128.7
(pCi/dscm) 3,713 5,404 4,544
(uCi/hr) 511.5 718.8 1,230
(nCi/g particulate) 46.82 65.02 55.92
Lead-210 b c
(pCi/dscf) 0.8933 ND {0.02282]c 0.4656
(pCi/dscm) 31.54b ND [0.8055]c 16.44
(uCi/hr) 4.344 b ND [0.1071] c 4.451
(nCi/g particulate) 0.3976° ND [0.009692} 0.2036

aAverage concentrations weighted for stack gas flow for each stack. Stack

gas flows and pollutant mass flows are the total from both stacks.
Lead-210 was not detected in the back half fraction of the Outlet A-Run 7

b

sample. The minimum detection limit was below zero.

“Lead-210 was not detected in either the front half or back half fraction of
the Qutlet B-Run 7 sample. The values presented are minimum detection

Timits.
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Po-210 concentrations in flue gases at the outlet location averaged
4,492 pCi/dscm (127 pCi/dscf) for the four test runs. On an activity per
gram of particulate basis, Po-210 activity for the outlet runs averaged
55.3 nCi/qg PM.

Pb-210 concentrations in flue gases at the ocutlet location were at or
near the minimum detection 1imit and averaged 15.0 pCi/dscm
(0.426 pCi/dscf). On an activity per gram of particulate basis, Pb-210
activity averaged 0.200 nCi/g PM. Although the Pb-210 results were more
variable between the two outlet stacks, the results agree within the lower
analytical precision found for results at or near the minimum detection
limit.

3.2.2 Estimated Venturi Scrubber Efficiencies - Method 111

Table 3-18 summarizes the estimated removal efficiencies of the venturi -
scrubber control system for removal of particulate, Po-210, and Pb-210 at
test condition B. Removal efficiency was estimated based on the average
inlet results from runs 3 and 4 and the measured outlet results. There were
no inlet measurements performed during test condition B. The outlet values
at the two locations are combined as if the emissions were combined to a
single stack to yield a single concentration. Estimated removal efficiency
for PM was consistent for all the runs, averaging above 92 percent. The
scrubber was estimated to remove less than 20 percent of the inlet Po-210
for all three runs. Estimated removal of Pb-210 across the scrubber
was consistently high, with removal efficiencies from 85.3 to approximately
100 percent.

3.2.3 Front/Back Half Distribution of Emissions in MM 111 Trains

Table 3-19 presents a summary of the distribution of emissions as
collected in the MM 111 sampling trains during test condition B. As seen in
the table, approximately 99.5 percent of the Po-210 collected was present in
the front half of the train. This percentage was consistent for samples
collected at both outlet locations.
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TABLE 3-18. ESTIMATED REMOVAL EFFICIENCIES FOR PM, Po, AND Pb,
VENTURI PRESSURE DROP = 6.5 in. W.C., CALCINER 1
OFFGASES, FMC-POCATELLO, IDAHO (August 1988)

Concentration
a b Removal c
Inlet Outlet Efficiency
Run 5
Particulate {(gr/dscf) 0.4755 0.03362 92.93
Po-210 (pCi/dscf) 134.7 108.7 19.29
Pb-210 (pCi/dscf) 5.526 0.8112 85.32
Run 6
Particulate (gr/dscf) 0.4755 0.03776 92.09
Po-210 (pCi/dscf) 134.7 144.2 -7.05
Pb-210 (pCi/dscf) 5.526 7.965E-05 99,998
Run 7
Particulate (gr/dscf} 0.4755 0.03548 92.54
Po-210 (pCi/dscf) 134.7 128.7 4.47
Pb-210 (pCi/dscf) 5.526 0.4656 91.57

3Inlet concentration assumed is the average of results from runs 3 and 4.
bOutlet concentration is the average of both stacks weighted for the
different flows from each stack.

“Removal efficiency calculated assuming that the inlet concentration does
not change with flow rate (i.e., the inlet concentration remains constant

and the inlet gas flow rate is adjusted to equal the total outlet gas flow
rate).

dIf the removal efficiency is less than zero, the inlet and outlet
values should be considered equal taking into account the precision

of the sampling and analytical methods. The removal efficiency should
be considered zero.
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TABLE 3-19. SUMMARY OF FRONT/BACK HALF DISTRIBUTION OF EMISSIONS:
MM 111 SAMPLING TRAINS, PRESSURE DROP = 6.5 in. W.C.,
CALCINER 1 OFFGASES, FMC-POCATELLO, IDAHO (August 1988)

Location Parameter Front Half Back Half

outlet | Particulate 1002 NAD
Po-210 99.5 0.5
Pb-210 98.4° 1.6¢

30n average, 85 percent of the particulate matter collected at the outlet was

found on the filter, and 15 percent was collected in the probe and nozzle. -
bNA = Not applicable. The addition of 0.1 N HNO3 in the impingers prevented
drying and weighing of the impinger catch.

CResults from outlet B, run 5 only. For two samples, all of the Pb-210
activity was in the front half, for two samples, all of the Pb-210 activity
was in the back half, and for one sample, no Pb-210 activity was detected
in either fraction.
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The distribution for Pb-210 was very inconsistent between the runs and
the outlet locations. In only one sample was Pb-210 activity detected in
both the front and back half fractions; for that sample, 98 percent of the
activity was in the front half. For two samples, all of the detected Pb-210
activity was in the front half, while in two other samples, all of the
measured activity was in the back half. For one other sample, no activity
was detected in either fraction.

The distribution of PM between the front half fraction components was
evaluated for the samples for condition B. As stated in the footnotes to
Table 3-19, an average of 85 percent of the PM at the outlet was on the
filter and 15 percent was in the probe and nozzle rinses.
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4.0 SAMPLING AND ANALYSIS

This section describes specific sampling and analysis activities
performed during the August 1988 test program at the FMC facility. As
described in the Executive Summary of this document (see Table 1-2),
emission samples were collected during periods of two separate scrubber
operating conditions. At a pressure drop across the venturi of 10.5 in.
H20, four test runs were conducted at the venturi scrubber inlet and each of
the two outlet stacks to collect particulate matter and particulate size
samples for subsequent radionuclide analysis. An additional three runs were
conducted at a venturi scrubber pressure drop of 6.5 in. HZO' Particulate
matter and radionuclide samples were collected at the scrubber outlets only.

The following subsections describe the sampling locations at the FMC
site (Section 4.1), the sampling procedures to be used (Section 4.2), the
approach utilized for recovering and analyzing each of the collected samples
(Section 4.3), and the sample custody procedures (Section 4.4).

4.1 SAMPLING LOCATIONS

Figure 4-1 identifies each of the sampling locations for the FMC test
program. The following subsections present descriptions of each of these
locations.

4.1.1 Scrubber Inlet

As seen in Figure 4-1, the scrubber inlet sampling location was
downstream of the calciner just prior to the point where the offgas stream
is split into the two parallel streams feeding the venturi scrubbers.

The sampling was performed in a vertical duct which was rectangular with
dimensions of 10 by 13 ft. (3.05 by 3.96 m). A schematic of the inlet
sampling location is shown in Figure 4-2. The sampling location was
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recognized as a nonideal location due to flow disturbances both up and
downstream. During each MM 111 test run the maximum number of traverse
points were sampled in order to minimize the effect of these disturbances on
sample representativeness. The EPA Method 1 criterion specified a maximum
total of 49 traverse points, 7 in each of the 7 ports.

4.1.2 OQutlet Stacks

Controlled flue gases from each calciner unit are discharged to the
atmosphere through two separate scrubber stacks. Outlet sampling was
performed at each of the two stacks. A schematic showing dimensions of the
two similar outlet locations is shown in Figure 4-3, The diameter of the
circular stacks was 76.5 inches. The outlet sampling location ports were
ideal as defined by EPA Method 1 criteria, with each stack requiring
12 traverse points, 6 from each port. The outlet stacks were reduced in
total height by 25-30 ft from their original design due to corrosion
problems. The current stacks are scheduled for replacement in October 1988.

4.1.3 Process Feed Sampling Location

Phosphate rock feedstock (briquettes) was collected from a moving belt
Just prior to the vibrator feed conveyor just prior to where the briquettes
were discharged onto the moving grate.

4.2 SAMPLING PRQCEDURES

EPA reference sampling methods were used during this test program to
coliect flue gas samples for particulate matter and particulate size
distribution. These particulate samples were analyzed for radiation from
radionuclides, specifically polonium-210 and lead-210. EPA reference
sampling methods were also used to measure stack gas velocity/volumetric
flow, moisture content, and molecular weight.

Each sampling method used during the test program is described in
detail in the following subsections.
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4.2.1 Particulate Matter and Radionuclides - Modified EPA Method 111

Particulate matter in both the inlet and outlet streams was collected
using a modification of EPA Method 111. For reference purposes, EPA
Method 111 is included in Appendix A of this document. The specific
modifications included: ®

0 use of 0.1 N HNO3 in the impingers instead of water;

0 insertion of an extra impinger (empty) following the filter and
heater box (due to the high moisture content of the streams); and ®

] modification in recovery procedures (discussed in Section 4.3).

A schematic of the Modified Method 111 (MM 111) train that was used in
this test program is shown in Figure 4-4. Flue gas was pulled from the
stack through a stainless steel nozzle and a glass-lined probe. Particulate
matter was removed from the gas stream by a glass fiber filter housed in a
Teflon® sealed. The glass filter holder was maintained at 120 + 14°¢
(248 + 25°F). The filter holder contained a Teflon®-coated stainless steel
screen to support the filter. After the heated filter box, an empty
knockout condenser was used to remove excess moisture, followed by two
impingers containing 0.1 N HN03, another empty knockout condenser, and a
silica gel impinger.

4.2.2 Particle Size Distribution - Andersen MK III

Particle size distribution (PSD) measurements at both the inlet and
outlet Tocations were made using in-stack Andersen MK III cascade impactors,
equipped with right angle preseparators used to turn gas stream. The
Andersen MK III impactor is an eight-stage cascade impactor which classifies

particles according to their aerodynamic diameter. No buttonhook nozzles
were used.

An example of the sampling train is shown in Figure 4-5. Many of the
components are similar to those used in EPA Method 5 sampling. Stack gas
velocity and temperature profiles were obtained from pretest stack gas

- JES/045 4-6
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traverses conducted at each sampling location prior to the particle size
measurements. Based on the resulting profile data, two points that were
representative of the stack gas ve]ocify and temperature profile were
selected for collecting the PSD sample. For each test run {both inlet and
outlet), all traverse points were selected from a single port. Subsequent
test runs were sampled using similar point selection criteria; although
points were selected from the opposite port. Stack gas moisture content was
based on data from the preceding MM 111 test runs. Sampling train flow
rates were maintained at constant rates and were selected to optimize the
particle size definitions for the lower size ranges (less than 2 microns).
The goal of each PSD run was to achieve isokinetic sampling (100 + 20%) and
to achieve good size separation in the less than 2 microns particle size.

Due to the high moisture content at each of the outlet sampling
locations, both the preseparator and the impactor were pre-heated above the
flue gas dew point temperature prior to testing. During the test run,
heating was accomplished by wrapping the impactor with heating tape,
insulating the impactor body and waterproofing the entire assembly.
Impactor temperatures during the test runs were maintained above the stack
gas dew point using a variac to regulate electrical current to the heat
tape. Impactor outlet temperatures were monitored and recorded throughout
each run with a type K thermocouple. A condenser system was used to remove
moisture and deliver dry gas to the metering system. Rieve Angel 934 AH
glass fiber substrates were used to collect the samples. The final filter
(back-up filter) met the requirements of ASTM Standard Method D (99.95%
collection efficiency on 0.3 micron dioctylphthalate particles).

Preliminary PSD samples were collected at each location to determine
and establish proper sampling collection parameters. These preliminary
samples were evaluated for evidence of particle bounce, reentrainment,
overloading or underloading. Based on analyses of these preliminary test
runs, sampling rates and durations were established for each of the
subsequent test runs.
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4.2.3 Flue Gas Volumetric Flow Rate - EPA Method 2

The volumetric stack gas flow rate for both stack outlet and inlet
locations was determined using procedures described in EPA Method 2. Based
on this method, the volumetric flow rate is determined by measuring the
cross-sectional area of the stack and average velocity of the flue gas
through this cross-sectional area.

The average velocity of the flue gas was calculated from the average
gas velocity pressure, the average flue gas temperature, the wet molecular
weight, and the absolute static pressure. Pressure and temperature profiles
were obtained by traversing the stack.

Pressure and temperature profiles were obtained by an S-type pitot tube
and type K thermocouple at each of the traverse points. An inclined oil
manometer was used to measure pressure differential across the S-type pitot
tube. A calibrated aneroid barometer was used to obtain barometric
pressure. Static gas pressure was measured by an S-type pitot tube with the
face aligned at right angles to the gas stream flow. One side of the pitot
was disconnected after proper placement and static pressure determined using
an inclined manometer.

4.2.4 Flue Gas Molecular Weight Determination - EPA Method 3

The molecular weight of the flue gas at each location was determined
during each MM 111 run using a single point grab sample collected in Tedlar®
bags. The molecular weight analysis was performed using Orsat procedures as
described in EPA Method 3.

4.2.5 Flue Gas Moisture Content - EPA Method 4

The moisture content of the flue gases at both the stack outlet and
inlet Tocations was determined using procedures described in EPA Method 4.
Based on this method, a known volume of particulate-free gas is pulled
through a chilled impinger train. The quantity of condensed water is
gravimetrically determined and then related to the volume of gas sampled.
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The moisture content of the flue gas was determined simultaneously
during the operation of the MM 111 trains. The impingers used with these
trains were weighed before and after sampling. The mass increase in
moisture was related to the volume of gas sampled to calculate the moisture
content of the flue gas.

4.2.6 Process Feed Samples - Composite Grab

Grab samples of the shale briquette feedstock were collected
periodically during each MM 111 flue gas sampling period. The samples were
collected from the vibrator feed conveyor assembly just prior to discharging
into the kiln. Approximately 1 kg (2.2 1bs) of sample was collected in each
grab. At the end of each flue gas sampling period, the grab samples were
combined, mixed and quartered. A single 1 kg (2.2 1bs) composite grab
sample corresponding to each sampling period was retained for radionuclide
analysis.

4.3 SAMPLE RECOVERY AND ANALYSIS

4.3.1 Particulate Matter_ and Radionuclides

Upon complietion of each test run, the MM 111 trains were leak checked,
disassembled and filter and impingers were transported to the on-site
recovery trailer. The inlet probes and nozzles were recovered at the
sampling platform, due to the probe length (15 ft). Care was taken to
reduce sample contamination to the extent possible under the conditions
encountered. The outlet probes and nozzles were recovered in the laboratory
trailer.

Openings on each of the disassembled sampling train components were
covered with Teflon® tape or parafilm® prior to transporting to the recovery
site. As soon as possible after completion of the testing, the trains were
.recovered. The MM 111 recovery and analytical scheme is shown in
Figure 4-6. The modifications from EPA Method 111 are as follows:

0 the back half of the sampling train (impingers) were recovered
for subsequent radionuclide analyses;
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L Front Half Sample Recovery Fractions j I Back Half Sampie Recovery Fractions i

Y Y i ¥
Nozzle, probe, cyclone, Filter 1st, 2nd, 3rd, 4th, Impingers 5th impinger
brush/rinse contents and rinses {silica gel}
Y Y Y
No. 1 acetone No. 20.1N Weigh and
ringe HNO. rinsa discard
Y \
Evaporate; Dessicate;
dessicate; weigh; weigh
Field
Particulate (mg) Panicurlatﬂ (mg) Recovery
¢ Laboratory
Y Y Analysis
| Add tracers .
Add tracers Filter 0 O0.1N
to residue _—.* HNO, rinse
’ ¥ Reduce volume Y
by heating
. Reduce volume
] v to ~20 mi
- Digest with 30 ml by heating
AddtJ imr:'o" 29 M HF and heat to
and digest near erness. Repeat
digestion as necessary
‘ {
B ] Add 100 ml 16 M HNO,
Transfer residue in acid. Digest
acid solution to teflon ) :
beaker containing filter *
and 0. 1N nitric rinse /
Evaporate 10 Evaporate to
near dryness near dryness
Add 50 mi 16 M Add 50 mi 16 M
HNO,, heat to 85°C HNQ,, heat to 85°C
Add 10ml 12 M Add 10mi 12 M
perchloric acid perchloric acid
and heat and heat
Adjust sampie to Adjust sample to
known volume {250 mi) known volume (250 mi}
using 3 M HCI using 1 M HCI
Analysis for Pe-210 Analysig for Po-210
by alpha spectrometry by aipha spectromatry
and Pb by beta and Pb by beta
and gamma counts and gamma counts
o
T3]
@
o}
@
. age - S
Figure 4-6. Modified Method 111 Recovery and Analysis Scheme ¢
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0 the front half (probe and filter holder) acetone rinses were
followed by rinses with 0.1 N HN03; and

0 radionuclide analyses were performed separately for front and back
half train fractions. Front half consisted of both the filter and
the probe, nozzle and filter holder rinses; back half consisted of
impinger contents and rinses.

Train recovery and gravimetric determinations were performed by Radian.
The gravimetric determinations were done on-site for the filter and probe
rinse acetone (PRA) components of the sampling train. For each of the
MM 111 trains, samples for radionuclide analyses were sent to EERF in four
components. These four components are listed in Table 4-1. During the
analytical digestion procedures the front half rinses (PRN) were combined
with the dried acetone rinses (PRA) and both were combined with the filter
(F) to provide a front half analysis. Radionuclide analyses were performed
separately for front and back half train catches. The specific analytical
protocol used by EERF for radionuclide analysis is included in Appendix B.

4.3.2 Particulate Size Distribution and Radionuclides

Upon completion of each test run, the impactors were removed from the
duct, oriented vertically and purged for approximately 10 minutes to prevent
water condensation in the impactor assembly. The nozzles were loosely
covered with aluminum foil or Teflon® tape and the impactor placed in a
vertical position where it would not be bumped. After the impactors had
cooled, they were transported to the field laboratory for recovery.

Each stage was inspected for particles that might have accumulated on
surfaces other than the stage collection substrate. By convention, any
particles lost to surfaces upstream of a stage substrate were added to that
substrate’s catch. A camel hair brush was used to clean the surfaces.

The substrates were removed from the impactor and placed in their
respective petri dishes using a flat-ended set of forceps and flat-bladed
spatula. Particles from the preseparator were brushed onto the first stage
collection substrate.

JES/045 4-13




TABLE 4-1. MODIFIED METHOD 111 SAMPLING TRAIN COMPONENTS TO BE SENT
TO EERF FOR RADIONUCLIDE ANALYSIS, FMC-POCATELLO, IDAHO
(August 1988)

Container/Component Code Description

Component Number 1 F Filter

Component Number 2 PRA Acetone rinses of nozzle, probe,
and front half of filter hoider

Component Number 3 PRN Nitric rinses of probe, and
front half of filter holder

Component Number 4 IR Nitric acid rinses of back half
of filter holder, filter support;
and first, second, third, and
fourth impinger contents and
rinses
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After each test run, the substrates were closely examined to determine
if the selected operating conditions were effective. The following criteria
were used to determine if the test run was valid:

0 no signs of particle bounce or reentrainment,
0 no signs of overloaded deposits or secondary deposition,
0 dry filters with no condensed water, and

0 minimal particle catch (approximately 2-5 mg per Tower stages).

Both reentrainment and overloaded deposits are typically characterized by
increased internal losses to the inner surfaces of the impactor. When
reentrainment and/or overloading occur, primary depositions (from impaction)
are ill-defined and secondary deposition is evident around the primary
deposits. Particle deposition on the substrate should be due to impaction
only. Consequently, when reentrainment and/or overloading do not occur,
deposits are uniform and well-defined (conical) with no evidence of
disturbance. The collected particle size samples were uniform and well-
defined.

Impactor recovery and gravimetric determinations were performed in the
field by Radian. For each of the Andersen impactor trains, samples for
radionuciide analyses were sent to EERF in six components. These six
components are listed in Table 4-2. Radionuclide analyses were performed on
each of these components separately. Analytical digestion procedures were
identical to those described in Figure 4-6 for the MM 111 filters. The
specific analytical protocol used by EERF for radionuclide analysis is
included in Appendix B.

4.3.3 Analytical Errors in Radionuclide Measurements

The measurement errors associated with the radionuclide analysis for
individual samples are shown in Appendix L. The results of duplicate and
intercomparison samples are shown in Section 5.0, Tables 5-6 and 5-10.
Measurement errors for polonium-210 analyses, as shown in Appendix L, were
less than 10% at the 95% confidence level.
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TABLE 4-2. ANDERSEN IMPACTOR SAMPLING TRAIN COMPONENTS FOR RADIONUCLIDE

ANALYSIS, FMC-POCATELLO, IDAHO

(August 1988)

Container/Component

Code

Description

Component Number 1
Component Number 2
Component Number 3
Component Number 4
Component Number 5

Component Number 6

PSD-1
PSD-2
PSD-3
PSD-4
PSD-5
PSD-6

Preseparator Stages 0 and 1
Stages 2, 3, 4, and 5

Stage 6

Stage 7

Stage 8

Stage 9 (back-up filter)
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Measurement errors for lead-210, as shown in Appendix L, were
relatively large (i.e., greater than 50%) with many of the samples near or
below the detection level (i.e., errors of greater than 100%). The large
errors in the lead-210 measurements were due to the low concentration of
lead-210 in the sample aliquot analyzed. As shown in Apepndix B, Tead-210
and polonium-210 were analyzed simultaneously from the same sample aliquot.
The sample aliquot size was determined by the polonium-210 content of the
sample. For the FMC plant, the lead-210 content of the samples was
relatively low compared to the polonium-210 content; therefore, this
resulted in very low amounts of lead-210 in the sample aliquot.

4.3.4 Reporting of Lead-210 Data

The large errors associated with the Tead-210 measuremnets present some
problems in reporting, averaging, and.summarizing this data. In presenting
the data in this report, the following procedure was used. For all values
greater than zero, the actual measured value was reported (even if the error
was greater than 100%). However, values with errors greater than 100% at
the 95% confidence level were identified as non-detectable in the summary
tables. Negative values {i.e. values less than zero) were reported as 0.00
in the summary tables. The 0.00 values were used in determining average and
sum total values. This procedure will results in a small positive bias in
the data.

Because of the large uncertainties associated with the lead-210 data,
any interpretation of the data should taken into consideration the high
degree of uncertainty in these measurements.

4.4 SAMPLE CUSTODY

Sample custody procedures followed during this program were based on
EPA recommended procedures. The custody procedures emphasized careful
documentation of sample collection and field analytical data and the use of
chain-of-custody records for sample being transportation. The team leader
for the field testing effort was Mr. R. F. Jongleux. The team lTeader was

JES/045 4-17




responsible for ensuring that proper custody and documentation procedures
were followed for the field sampling and field analytical efforts.

A master sample logbook was used to document all sample collection
activities (Notebook #21088). A1l sampling data, including information
‘regarding sampling times, locations, and any specific considerations
associated with sample acquisition were recorded on preformatted data
sheets.

Following sample collection, all samples were given a unique
alphanumeric (Radian) sample identification code. Figure 4-7 contains an
example of the alphanumeric ID codes and abbreviations used for the FMC
samples. Sample labels and integrity seals were completed and affixed to
the sample container. As the samples were packed for shipment,
chain-of-custody forms were completed for each shipment box specifying
treatment of the samples.
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

Specific quality assurance and quality control procedures were
incorporated into the FMC test program to ensure the production of useful
and valid data. The overall quality assurance/quality control (QA/QC)
objective was to ensure precision, accuracy, completeness, comparability,
and representativeness for each parameter measured in this test program.
The QA/QC procedures and results described in this section represent an
integral part of the overall sampling and analysis scheme. The acceptance
criteria, control limits and corrective action that were used for the test
program and the results achieved are summarized in Table 5-1.

Section 5.1 presents QA/QC results for the particulate and PSD sampling
activities, Section 5.2 presents QA/QC results for radionuclide analysis,
and Section 5.3 presents QA/QC results for particulate analysis.

5.1 QUALITY ASSURANCE/QUALITY CONTROL FOR SAMPLING AND RECOVERY

The isokinetic results for the modified Method 111 (MM 111) and
particle sizing sampling trains are summarized in Tables 5-2 and 5-3,
respectively. Of the 27 PSD and MM 111 sampling trains operated, two MM 111
trains did not meet the QA/QC isokinetic objective of 100 + 10 percent. For
the MM 111 sampling trains, the isokinetics for Inlet-run 1 and Inlet-run 2
were 119.2 and 118.8, respectively. The high isokinetic values were due to
an error in the nozzle diameter measurement. The error was not discovered
until after the runs were compieted. Thus, an additional run was conducted
at all Tocations to ensure representative data.

The Teak check results for the MM 111 and particle sizing sampling
trains are summarized in Tables 5-4, 5-5 and 5-6. All of the final leak
rates met the QA/QC leak rate criteria of less than 0.02 acfm for the
particulate sampling trains. Particle size operating procedures dictate
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TABLE 5-2.

SUMMARY OF ISOKINETIC RESULTS FOR MODIFIED METHOD 111 SAMPLING
TRAINS, FMC-POCATELLO, IDAHO {August 1988)

Run Date Location Isokinetics (%)2
1 8/24/88 Intet 119.20
Outlet A 97.9
Outlet B 92.7
2 8/24/88 Inlet 118.8P
Outlet A 94.5
Outlet B 93.6
3 8/25/88 Inlet 104.2
Outlet A 94,2
Qutlet B 99.3
4 8/25/88 Inlet 99.3
Outlet A 94.0
Outlet B 97.9
5 8/26,/88 Outlet A 95.7
Outlet B 98.4
6 8/26/88 Outlet A 98.4
Qutlet B 98.1
7 8/26/88 Outlet A 96.9
Outlet B 98.2

A sokinetic QA/QC objective is 100 + 10%.

brsokinetics did not meet QA/QC criteria.
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TABLE 5-3. SUMMARY OF ISOKINETIC RESULTS FOR PARTICLE SIZING SAMPLING
TRAINS, FMC-POCATELLO, IDAHO (August 1988)

Run Date Location Isokinetics (%)a,b
1 8/23/88 Inlet 104.4
Outlet A 100.6
Outlet B 95.8
2 8/24/88 Inlet 115.8
Outlet A 99.8
Outlet B 103.2
3 8/19/88 Inlet 112.5
Outlet A . 106.0
Outlet B 104.2

sokinetic QA/QC objective is 100 + 20%.

bF]ow was maintained at a constant rate.
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TABLE 5-5. SUMMARY OF LEAK CHECK RESULTS FOR THE INLEI MODIFIED METHOD 111
SAMPLING TRAINS, FMC-POCATELLO, IDAHO™ (August 1988)

Initial? Fina1?
Leak Rate Vacuum Leak Rate Vacuum
Run Date Location (acfm) (in. Hg) (acfm) {in. Hg)
1 8/24/88 Inlet 0.010 10 0.010 NR
2 8/24/88 Inlet 0.010 NR 0.002 NR
3 9/25/88 Inlet 0.010 7 0.010 3
4 8/25/88 Inlet 0.001 6 0.020 4

3 eak rate QA/QC objective is Tess than 0.02 acfm or 4 percent of sampling
rate, whichever is less.

bVaTues represent leak checks made at the beginning and the end of the
test.

NR = Not recorded.

- JES/045 5-6




TABLE 5-6. SUMMARY OF LEAK CHECK RESULTS FOR PARTICLE SIZING SAMPLING

TRAINS, FMC-POCATELLO, IDAHO (August 1988)

Initiala

Leak Rate Vacuum

Run Date Location (acfm) (in. Hg)
1 8/24/88 Inlet 0.001 NR
Outlet A 0.010 10
Qutlet B 0.010 5
2 8/24/88 Inlet 0.020 10
Qutlet A 0.002 NR
Outlet B 0.0lo NR
3 8/25/88 Inlet 0.001 NR
Qutlet A 0.020 10
Outlet B 0.008 8

3 eak rate QA/QC objective is less than 0.02 acfm or 4 percent of sampling
Only initial leakchecks are performed to prevent
disturbance of the collected particulate on each stage in the impactor.

rate whichever is tass.

NR = Not recorded.

JES/ 045
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that no final leak check is performed on the impactor because to do so would
dislodge the particles impacted on the individual substrates and bias the
data. Therefore, only pretest leak checks were performed on PSD trains.

In addition to the isokinetics and the leak check criteria, the
" following QA/QC procedures were satisfied for the purpose of ensuring valid
results:

0 A1l sampling equipment passed a thorough visual and operation
check prior to and after shipment to ensure clean and operable
parts. Equipment which failed to pass this check was not used in
the field.

0 Manometers were leveled and zerced before measuring the pressure
across the S-type pitot tubes.

0 The temperature measurement system was capable of measurjng the
ambient temperature prior to each traverse to within + 2°C of the
average measured ambient temperature:

0 The field personnel reviewed sampling data forms daily on-site
during testing.

0 A Modified Method 111 field blank was collected for both the inlet
and outlet locations during the test period to evaluate any
background contamination. This field blank train (FB) was
collected with glassware components that had been previousty used
to collect MM 111 samples at that location, and then recovered in
the prescribed fashion. The purpose of the field blanks was to
identify background contamination levels introduced to the sample
from the glassware, recovery solvents, or from handling of the
train and components in the field during typical situations.

o Blanks of filters and reagents were collected and archived.
Filter and reagent blanks have not been analyzed at this time for
radionuclides since field blanks did not contain unacceptable
levels of contamination.

V) The trains were assembled and recovered in a laboratory trailer
with a controlled environment which controlled dust contamination.

0 Ice was maintained in the impinger baths st all tames, exit
temperatures were maintained less than 20°C (< 68°F).

0 Any unusual occurrences during testing were noted on the
field data forms or recovery notebooks.

JES/045 5-8




Sampling nozzles and S-type pitot tubes were measured and
passed the required inspection.

The roll and pitch axis of tBe S-type pitot tube and the sampling
nozzle were maintained at 90~ to the flow during sampling.

Each Teg of the S-type pitot tube achieved the prescribed leak
check criterion described in EPA Method 2.

The entire sampling train was checked to ensure that the leakage
rate was less than or equal to 0.02 cfm or 4 percent of the
average sampling rate (whichever is less) before and after moves
from one sampling port to another during a run.

Readings of the dry gas meter, AP, AH, temperature, and vacuum
pump were made during sampiing at each traverse point.

Filters were handied out of drafts and transferred with tweezers.

Sample trains were disassembled and the samples recovered in clean
areas to prevent contamination.

The nozzie was capped prior to and following recovery.

The samples were transferred to appropriate storage containers and
clearly labeled.

Reagent dispenser bottles were clearly labeled.

Sampling glassware was routinely rinsed three times with each
reagent to remove all of the sample.

Reagent 1ot numbers were recorded.

A11 sampiing and recovery glassware was capped or covered when not
in use.

Probe and nozzle brushes, tweezers, and scrapers were rinsed
before use with the proper reagent(s} to minimize any possible
sample contamination.

The particle sizing results were of high quality because the following
QA/QC procedures were implemented and achieved:

JES/045

A1l substrates were desiccated and weighed to a constant weight
(to the nearest 0.05 mg).

Each impactor stage was visually inspected for proper alignment
and uniform seating by an experienced technician.
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0 Preliminary test runs were conducted at each location (inlet and
outlet) to define operating conditions. Substrates from these
runs were evaluated for evidence of particle bounce, or
reentrainment and sampling parameters for subsequent runs were
modified to reflect the necessary corrective actions.

0 A1l impactor stages were visually inspected for proper substrate
naak shane and Tpading by a qualified, experienced individual.

0 The impactor stages were characterized by well-defined, tall
peaks. There was little evidence of particle bounce on the
impactor substrates.

0 Impactors at the outlet location were heated and insulated
specifically to prevent moisture condensation on the impactor
substrates. The impactor exit temperature was maintained above
the due point of the flue gas stream. Impactor runs with wet
substrates were rejected if water condensation occurred and
filter substrate recovery was compromised.

5.2 RADIONUCLIDE ANALYSIS QA/QC

Activities with errors greater than 100 percent at the 95 percent
confidence level were considered non-detectable. If these activities were
non-negative, they were used in calculating the flue gas concentrations.
Negative activities were considered equivalent to zero.

During the radionuclide analyses, every tenth sample was analyzed in
duplicate. The duplicate analyses should agree within 20 and the duplicate
results are presented in Table 5-7. Of the twenty-two duplicate analyses,
seventeen agreed within 10 percent. Five duplicate analyses were above
20 percent. However, these samples contained radionuclides at a relatively
low concentration, indicating that the analysis may be less reliable at very
Tow concentrations.

In addition, the following QA/QC procedures were satisfied for the
purpose of ensuring valid results:

0 Internally prepared performance evaluation samples were analyzed
according to the approved EERF Quality Assurance Plan.

0 Externally prepared performance evaluation (if submitted by the
plant) were analyzed along with the samples.

JES/045 5-10




£r0530

"EYIAITID @IEDTTANP IYZ IIPUN PRIENTEAS J0U I¢ ‘Iudozad pOT IVAC SIOIIIF YITA ESTITATIOR @awy legd ‘sesdyrue qwdT1dnp = N,
-

N 6Y°ETY 90TZE" 0~ s TBE C8BLS 0~ ou S6°ES EEGYT’0 6E°0T S9%99°0 94-asd 0965088
B 1 €T’ LBY ST¥8%°0 ¥l ocg 6LL6E°0 soL 857 L EYT 6% o8 L 62985 €4-Lno 00650 88
IN £8°0ve LIL BT~ 9y "180T EvyE - sad 98°'8 T 0959 9%'6 8 EL09 9-¥10 06850 889
sed T0°'£9 £185°T CE' sy 0B69°C sk ¥ L ¥69°8L §6° L 9L %L ¥-NI 08850 88
N T2 9¢E ELTI9S°0 £9°E62 LLvo'y sak 99°8 11°€01 £8°61 L 11T Z-410 04850 ' B8
24 20°98 coe ey Z6°L19 0020 L ol LS°6 ¥ LYZS SE°6 ¥ eTLY T-Vv10 09850 88 —y
—
1
9 afeag )
ON %6 €02 9EGBL 0 [A T2 B9664°0 sk Z6°9 0LS°ES ¥e'9 £8L7 19 €-¥10-asd 0L650°88
g effeag
ok 0Z° 8t GLTIT S 66°6€ [ATA: B ] sak LA 0E"TEE 856 S 09¢ £-¥10-dsd 0565088
T afeag
eh Ly vy ®HIl'E 9° 1y 08E8°T ou 95’9 IB0°ZE 189 ¥96°L¢ £-NI-JSd 0¥650°88
g @8wag .
ok 1% 2% sL1e'g LT L6 "0%0° % s34 €L CTL6T s0'G 6902 T-210-0sd 0Z650°89
1 @8eag
IR 4 XA £TRSL 0~ £q°66 91e0° T sak 61°L T0E 86 6y L cL ot T-¥10-asd 01650788
(x) (@1dues f15d) ) (e1dues j1od) ) (s1dwes j10d) (1) (e7dmres /10d) ‘oN umy "ON Ju3FE
{ ooaly l10113.07 ¢ STFdTweuy 01389 07 1 s1siTeUy i sa:18y 10319 B7 7 sisdTRUY I0118H7 1 s1s&teuy
012-94d 01Z-9o4

(g86T Isniny) OHVAL ‘OTTIIVOO-OWA IV SASATYNV ICITONNOIAVH HO4 SITNSHY IIVOITANG "¢-§ ITAVL




0 Procedure background counts (analytical reagent blanks) were
determined using analytical reagents, according to the EERF
Quality Assurance Plan.

As described in the previous sections, a field blank was collected at
each of the two sampling locations (inlet and outlet). A field blank is a
compiete sampling train that is equipped, prepared, and handled in a manner
identical to those trains used to collect samples. The one difference
between field blank trains and test sampling trains is that the field blank
trains are not inserted into the stack and do not collect sample. The field
blank trains for FMC were prepared using glassware and components previously
used at that location during the test program to coilect actual flue gas
samplies. The field blank train components were assembled and handled in the
same fashion and recovery environment as the standard sampling train
components. The field blank train components were then recovered using the
same solvents and sample containers as the field samples.

Table 5-8 contains the field blank results from each location. As seen
in the table, radionuclide activities in the inlet field blank were less
than 2 percent of the average activities for that location. At the outlet,
the field blank activities were approximately 1.1 percent for Po-210 and

2.2 percent for Pb-210. These results are within the acceptance criteria
for this program.

5.3 QA/QC RESULTS FOR PARTICLE SIZE SAMPLING

A blank (substrate media interaction) impactor run was performed to
assess the degree of substrate-flue gas interaction. The blank PSD train
was operated for the same time interval as the sample trains. Flue gas
constituents can react with fiiter materials and, therefore, bias the final
filter weights. Where bias occurs, it may be either negative or positive.
The flue gas interaction with filter substrate materials will be uniform;
that is, it effects all filters not just one or two. This interaction
ideally will be negligible. The criterion for determining if bias exists is
that the average recorded blank substrate weight (loss or gain) should be no
greater than 10 percent of the minimum acceptable substrate weight gain.

JES/045 5-12




TABLE 5-8. SUMMARY OF MM 111 RADIONUCLIDE FIELD BLANK VALUES FOR THE
TEST PROGRAM, FMC-POCATELLO, IDAHO (August 1988)

Inlet Qutlet
Po-210 Pb-210 Po-210 Pb-210

Description {pCi/train) (pCi/train) (pCi/train) (pCi/train)
Field Blank 73.7761 0.26874 62.6236 3.04937
Average Test Value 4,899.86 125.60 5,453.93 135.898
Minimum Test Value 3,384.03 81.233 3,861.22 27.8096
Field Blank Expressed

as Percentage of

Average Test Value 1.51 0.21 1.1% 2.24
Field Blank Expressed

as Percentage of

Minimum Test Value 2.18 0.33 1.62 10.97
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The desired minimum weight gain was 2-5 mg + 0.05 mg per stage. Thus, a
significant weight gain or loss would be 0.2 mg (0.0002 g) + 0.05 mg. The
actual minimum weight gain per stage was less than one milligram.

Substrate interaction impactor runs were performed at both the inlet
and outlet locations. The run was performed identically to a standard run
excepi inal ihe nozzie of the train was oriented opposite of the flue gas
flow direction and a regular filter (back-up filter) replaced the substrate
on the zero stage. The weight gains for the blank interaction runs are
presented in Table 5-9.

The average net gain was -0.00017 grams for the inlet blank and
0.0166 grams for the outlet blank. The inlet blank is below the weight gain
criteria, indicating that there was no consistent positive or negative bias,
Thus, the variability of the net weights is due to the imprecision of
weighing and substrate handling. However, the outlet blank gain is greater
than the QA criteria. For stages 1-8, since the net gain is distributed
equally between negative and positive, the data indicate no bias but a Targe
variability. The net gain in stage 9 is significantly positive, possibly
due to a wet substrate. However, since the outlet PSD data correlate well,
this variability may actually be specific to the blank sample. Thus, the
outlet data are considered valid and the PSD data was not adjusted for flue
gas interaction.

5.4 DUPLICATE ANALYSES BY AN INDEPENDENT LABORATORY

Extracts prepared by EERF for four samples were split into two aliquots
and sent to TMA Norcal Laboratories for additional independent analyses.
The samples were analyzed for polonium-210 only by TMA Norcal Laboratories.
The results are presented in Table 5-10. The difference between the
duplicate analyses ranged between 5 to 19 percent, indicating good agreement
between the analyses performed by the two laboratories.
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TABLE 5-9. FLUE GAS INTERACTION SAMPLE WEIGHT GAINS,
FMC-POCATELLO, IDAHO (August 1988)

Sample weighta Tare Heighta Net Gainb
Filter Number (g) (9) (g)
Inlet - Blank
FN-1 0.78739 0.78734 0.00005
FN-2 1.39368 1.39371 -0.00003
FN-3 0.83817 0.83828 -0.00011
FN-4 0.76119 0.76149 -0.00030
FN-5 0.78778 0.78803 -0.00025
FN-6 0.78148 0.78173 -0.00025
FN-7 0.78194 0.78223 -0.00029
FN-8 0.75912 0.75945 -0.00033
FN-9 0.88943 0.88942 0.00001
Average (stages 1-9) -0.00017
Qutlet - Blank
FM-1 0.77642 0.76212 0.01430
FM-2 0.76213 0.84924 -0.08711
FM-3 0.84928 0.76580 0.08348
FM-4 0.76589 0.78703 -0.02114
FM-5 0.78708 0.77100 0.01608
FM-6 0.77119 0.78960 -0.01841
FM-7 0.78975 0.76203 0.02772
FM-8 0.76197 0.89399 -0.13202
FM-9 0.89464 0.62824 0.26640
Average (stages 1-9) -0.0166

aNeighed to a constant weight (+ 0.00005 g).

bNet gain should be less than 0.0002 + 0.00005 g to meet the QA criteria.
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TABLE 5-10. DUPLICATE ANALYSES FOR POLONIUM-210
PERFORMED BY AN INDEPENDENT LABORATORY

pico Curies per sample

Run Analysis 1 Analysis 28 Dif’fer'encelu
EERF No. No. (by EERF} (by TMA Norcal) (%)
88.5659 OTA-2-FH 375 425 12.5
88.5661 0TB-3-FH 652 689 5.5
88.5663 0TC-3-FH 533 505 5.4
88.5665 0TD-3-FH 810 977 18.7

qNorcal Po-210 results at analysis (10/4/88) were decayed to collection date
(8/17/88) for comparison with EERF data using this equation.
ACT, . = ACT e M T _fact, . . Ap eeA, T X Ty
Po@c ~ Po®a * Po Pb@a N po= be -Po Pb
where: .
ACTPo@c = Activity of Po at collection.
ACTPo@a = Activity of Po at analysis.

kPo = Radiological decay constant (fraction/day) of Po.

ACTPb@a = Activity of Pb at analysis.

XPb = Radiological decay constant (fraction/day) of Pb.

T = Time between analysis and collection (days). Since no Pb
data was associated with the Norcal data, the EERF Pb data
was decayed to 10/4/88 using the following equation and
entered into the first equation for ACTPb@a‘

t
Pb

AO = Activity on EERF analysis date.

- —A
A Ao e

t = Days between EERF analysis and 10/4/88.

bDifference (%) = First value - second value 100

0.5 (first + second value) X

- JES/045 5-186
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Emission Test Report
Review Checklist

Reviewer: )4 /M#;?/MJ/W

- Review Date: s/< /92
7 7
A. Background Information
1. Facility name: FHe
Location: Bocareee o, LPIwo
2. Source category: Praspyre Rock [aroceme
3. Test date: Arsss— 2227 /984
7
4. Test sponsor: ol "5(”8/155
5. Testing contractor: Ry poan/
6. Purpose of test: OADINS  RAMENUCLIDE SISO~ THTY TEA
oS PHATE ock.  RADIGNCCLIDE  INESHHP
7. Pollutants measured
ol
PM-10 CO S0, NO,, voC Pb co,
Others (list): _Purue $re Dar2bundy,  Focomvm =20  Leao-2/0
8. Process overview: On an attached page provide a block
diagram of the unit operations and associated air
pollution control systems at the facility. Identify
process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters
from end of alphabet (V, W, X, etc.). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from that sketch complete the table below that
.identifies processes or unit operations tested.
Emissions tested
Test ID |Process Process ID |Uncontrolled |Controlled |, perpy (controlled emissions only)
L%
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B. Process Informaticn \

1. Provide a brief narrative description of the process.
With as much detail as possible, (e.g., if a furnace or
conveyor system is used, identify the type of unit) ,
describe the equipment used for those operations tested.
(Note: If process description provided in test report is
adequate, attach copy or reproduce here.)
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¢ 2. For each process tested list feedstock materials and
products. Indicate if activity factors are for feed (F)
rate or product (P) rate.

Basis for activity |F/P
Process ID |Feedstock materials Products factor

Bagisg for data:

(Indicate page/table Nos. in test report)

3. For each process or operation tested and each test run
note process capacity and operating rate during test.

Process ID |Capacity |Units Test run | Process rate Units
1

alwiw=la|lWiR]=lh|lWIR]=]&B]wW]W

Basis for data:
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C. Air Pollution Control Systems Tested

1. For each air pollution control system pollution control
system identified in A.8, note the following

ID Type of APCD Manufacturer Model No. |

Note: Be as specific as possible in identifying APCD. For
example, indicate "pulse jet fabric filter" rather than simply
"fabric filter.™

2. For each system identified above, provide a narrative
description. For fugitive gsystems describe capture
- techniques as well as the removal techniques {(use a
separate page if necessary)
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3. Using the attached parameter list for guidance complete
the table below. (Use additional pages as needed.)

=

'Readings
APCD ID Parameter Units Run 1 Run 2 Run 3 Run 4

Type of

APCD:

Type of

APCD:

APCD:




DRAFT/WP
d3006-4/
03/30/92

971130
6

D. Sampling and Analysis Methods

1.

Complete the following table

Reference/
conditional | Deviations
Test location Pollutant S & A method method noted
Y/N Y/N
Y/N Y/N
YN Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
YN Y/N
Y/N Y/N
. Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N |
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N YN |
Y/N Y/N H
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If a method used was not a reference or conditional
method, provide a narrative discussion including any data
manipulation needed to make results correspond to
reference or conditional method results.

Describe any deviations identified above.
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E. Emission Data Documentation

1. Tabulate the following stack gas data from the test
report. (Use additional pages as needed.)
T Values reported
Test ID | P cter Units Run 1 Run 2 Run 3 Run 4
Stack temperature
Moisture
Oxygen

Volumetric flow, actual

Volumetric flow, standard

Percent isokinetic

Pollutant concentration:

Stack temperature

Moisture

Oxygen

Volumetric flow, actual

Volumetric flow, standard

Percent isokinetic

Pollutant concentration:

Stack temperature

Moisture

Oxygen

Volumetric flow, actual

Volumetric flow, standard

Percent isokinetic

Potlutant concentration:
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2.

Tabulate pollutant mass flux rates

————————

Test 1D

Pollutant

Units

_I\.f-lass flux rates

Run 1

Run 2

Run 3

Run 4

L3

L3
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3. Present example emission factor calculations below.
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4. Tabulate emission factors

e —

Process

Pollutant

Units

———

Average emission factor "

Uncontrolled

Controlled

|

J!

b3006-4/971130
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ATTACHMENT A
APCD PARAMETERS

Type of
APCD Parameters

Fabric filter Cleaning mechanism
Bag type

Cleaning frequency

Air to cloth ratio (A/C)
Pressure drop

Inlet temperature

ESP Type (wet or dry)

Number of fields

Rapping cycle (if dry)

Specific Collection Area (SCA)
Particulate resistivity (if known)
Spark rate

Current and power levels

Venturi (or other high Pressure drop
energy) scrubber Liquid/gas (L/G) ratio
Mist eliminator type

Packed-bed scrubber Packing depth

L/G ratio

Caustic use (Y/N)
pH

Mist eliminator type

Carbon absorber Bed depth

Superficial gas velocity

Bed temperature

Desorption mechanism (media)
Flue-gas moisture

Cycle length

Time-on-line after breakthrough
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15090 Federal Register / Vol. 48, No. 87 /| Wednesday, April 6, 1983 / Proposed Rules

(c] “Electric furnace” means a umit in
which the phosphate rock is heated with
silica and coke to reduce the phosphate
to elemental phosphorus. )

{d) “Curie” is a unit of radioactivity
equal to 37 billion nuclear .
ransformations (decays) per second.

§61.152 Stancerd, .
Emissiona of polonium-210 to air from

sources subject to this subpart shall not

exceed 1 curie in a calendar year.

§ 51153 Emission teata.

(a) Unless a waiver of emission -
testing is obtained under § 61.13, each
owner or operator required to comply
with § 61.152 shall test amissions from
::in source within the following time
imnits:

(1) Within 80 days of tha effective
date of this rule ia the case of an
exisﬁngdsm otd: new source 1&..1 has
an injtial startup date preceding
effective date of this rule:; or

(2) Within 90 days of startup In the
uuo'{:lnm-oﬁ.nhtd.idnog:vo
an inita} startup te preceding
effective date of this rule.

{b} The Administrator shall be
notified at least 30 dayy pricrto an
emiseion test so that EPA may, st its
option, obsarve the test.

(c) Each etnission test shall conyist of
thres runs. The Mhnt:hmk aball be
processing rata during each test
recordsd. The averge of all thres runs
shall apply in computing the emission

“rate. For determining compliance with

the emission standard of | 61.152, the
annual polamium- 210 emissicona shall be
determined by multiplying the poloatum-
210 u!mhouph:h:&m per nmﬂch
ton 7] procassed
mulpphosphh i

phosphate rock
values ysed for Owltbt. and

operating capacity shall be values that
will maximize the sxpected production

rate. I the ownar or operator of & source.

subject to this ol his
operaticn in » way that changs his
emissiana of polonium-210, he may
determine his domplisnos with the
requiresemts of this subpart on the basis
of caicuintions using data from previaus
emission tests. '
{d) All samples shall be analyzed, and
polonium-210 emissions shall be
detarmined within 30 days after the
sourca test. All detyrrhinations shall be
reported to the Administrator by a
registered lotter dispaiched befors the
‘lose of the next business day following
ach determinstion
(#) Records of emission test results
and other data needed to determine
ytotal emissions shall be retained at the

~

source and made availsble for
inspection by the Administrator for a
minimum of 2 years. _
81154 Tost methods and procedures.
(a} Each owner or opersior of 5 sourns

. fequired to test emissions under

§ 61.153, unless an eqivalent or alternate
method bas been approved by the
Administrator, shall use the following
test methods:

1. Test Method 1 of Appendix A to
Part 80 skall be used to determing
sample und valocity travarses;

2 Test Mathod 2 of Appendix A o
Part 80 shall be used 1o determine
E Tent Mathod 8 of Anpnde

3. Test Me! o to
Part 80 shall be wsed to collect .
particulats mattar containing the
polonium-210;

4. Test Mathod 111 of Appendix B to
this part shail be used to determins the
polonium-210 emissions.

$61.155  Monitoring of operations.

(a) The owner or operator of any
source subject to this subpart using o
wet scrubbing emission control device
shall inatall, calibrate, maintain, and
oparats & monitoring device for the
continuous measuremant of the pressure
lbss of the

' stream through the
- scrabbar, 'lg.monlmln( device must be

certified by the manufactures to be
accurste within = 250 pascals (= 1 inch
of watsr). Records of these -
messurements shall be maintained at
the source and mads availabile for
inspection by the Administrator for »
minizmum of two ysars.

(b) For the of conducting an
mmg} inz:.b:owz
or operatw of any souros -]
provisions of this subpart ahall install
Gavics 1o g e & e fock

messaring te
nsoduiizing

to within = § percent of the mass ra
over ite opareting mnge. o
Appendix B~{Amendad]

a d the test method
of Byldlné following test me

_Mathod 111—Determization of Folomium-210

Erissicnis Prom Stationery Sources

not be attemp! persons unfamiliar
with the use of squipmaent for
radioactiva disintegration rates.

1.0 Applicability and Principls
1.1 Aﬁp.lfcabimy. This method Is
licable to the determination of
onlum-210 emissions in particulats
saznples collectad in stack
1.2 Principle. A is sample is
collected from stack gases as described
in Method 5 of Appendix A to 40 CFR

A-3

Part 00. The polonium-210 in the sample
is put in solution. deposited on a metg!
disc and the radioactive disintegration
rate measured. Polonium in acid solution
spontanecusly deposita on surfaces of
metals which are more slectropositive
than polonium. This principle is
routinely used in the rediochemical
analyses of polonium-210 (reference 1).

20 Apparctus

21 Alpha-counter photomultiplier
tube. (3 cn), with aseociated electronics
to record pulses.
“fé Constant temperature bath st

"23 Polished nickel discs, 3.8 cm

diameter, 0.8 mm thick.

24 Silver activated zinc sulfide
screen.

25 Beakers, 400 ml 150 ml.

28 Hot plate, slectric.

27 Pume hood _

28 Tefloh beakers, 150 mb .

Teflon is a registared trademark of
DuPant Ca.

30 Becgents’
31 Analysis.
3.11 Ascorbic acid, reagent gradae.
313 Distilled water.

3.1.5 Nitric acid 18M, concentrsted
reagent grade. .

318 pmumu acid 12M, 72 percent
reagent gra

317 Sodium hydroxide 180
Dissalve 720 g of sodium hydraxide
ndhummu«mmmmmo:
w.

318 Trichlorouthylens,

A2 Siandard solution. Prapare
calibrated soluticn of polonium-210 from
supplier of this radionuclids. Known
aliquots are to be used to establish -
efficiency of deposition.

4.0 Procedure

41 Sample Preparotion.

411 Place filter collected by EPA
mmmmm.m
0 sveporsin 10
dryness on hot plate ta hood.

412 Repest step 4.1.1 until glagse
fibir filter has been digested. .

413 Add 100 m) 18A¢ nitric acid to
residue in Teflon beaker and svaporste
to drynass. Do oot overhest.

414 Add 30 ml 18Af nitric acid to
residue from step 41.3 and heat to 80°C.

415 Decant acld solution into glusa
mdd. and add 10 m! 12M perchloric
a

410 Heast scid mixture to perchloric
-acid fumes, el
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417 Adjust volume to 80 ml with
distilled water and neutralize with 18M
sodium hydroxide.

4.1.8 Dilute to 100 ml with distilled
water and adjust solution to 0.5M 1o HCl
by adding 4 ml 12M hydrochloric acid.

42 Sampie Analysis. Anaiyze the
solution for polonium-210 using any
published method which involves the
spontansous slsctrodeposition af
poionium-210, including the method
described below: .

421 Add 200 ml of ascorbic acid
and heat solution to 85°C in corstant
temperature bath. .

422 . Melt a thin coating of
polyethylene oo the unpolished side of
disc 1o prevent deposition. Adhesion of
the polysthylene to the disc is enbanced
by sanding the nickel surface with
garnet paper.

423 Clean polished sida with
trichlorosthylene. hydrochloric acid. and
distilled water. diac b the

424 Su.lpuldcd.nk:knl n
salution using glass or plastic book.

428 Maintain disc in sclution for 3
hours while stirring the solution.

4268 Remove nickel disc, rinse with
distilled watsr and dry at room
tsmperature.

43 Muegsurement of Polonium-210.

43.1 Position deposition side of
nickel disc adjscent to zine sulfide
screen on photomultiplier tube and
count pulses.

4.3.2 Establish background count
rate by measuring counts over ciean
nicke! discs. .

4.33 Determine procedure efficiency
by adding calibrated aliquots of
polonium-210 to acid solution with clean
filter and following procedure through
radioassay step.

4.34 Determine counter efficiency by
carefully evaporating known aliquots of
polonium-210 on nickel disc and
measuring count rate. comparing count
rate to known disintegration rate as
fraction.

5.0 Calculations

5.1 Calculate the curies of polonium-
210 (o the sample using the following
equation:

Gty
2.23x16°" (ENENTHD)

A =Curiss of polonium-210 in sample.

Cr=total sampls counts for counting
period.

Gy =background counts for counting
period. .

Ep=procedure sfficiency.

E.=counting efficiency.

T wopunting tims in minates.

D= dscay correction.

8.1.1 Decay Correction

Dueialy ewvenion O -o-—u

A-4

T=time in days from midpoint of
collection time to the counting time.

1% =radiological half life of polonium-
210, 138.4 days.

3.2 Procedure for Calculating
Emissions. -
Calculate the polonium-210 emission

per metric ton of rock processed using
the following equation:

Fa—

AL

E=_Curies of polonium-210 per metric
ton of rock processed.

A= Curles of polonium-210 in sample
from 5.1.

Qq=Volumstric flow rate of effluent
stream In mi/h.

;li-Toul volume of air sampied in m".
sampling in metric tons/hr.

8.0 References
1, Blanchard, Richard L. Rapid

Determination of Lesd-210 and

Polonium-210 in Environmenta! Samples

by Deposition on Nickel. Anal. Chem.,
33, 189 (1968).
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*Radiochemical Determination of Lead-210 and Polonium-210
{n Dry lnorganic and Biological Samples”
EPA 520/5-84-006, EERF Radiochemistry Procedures Manual
Modified for Phosphate Samples

1.0 Principle

Polonium-209 and bismuth-207 tracers are added to a sample in a
teflon beaker, the sample is then solubilized by wet ashing. The
radicelements are coprecipitated with ammonium hydroxide. The hydroxfde
1s redissolved in an acid solutfon and the polonium and bismuth are
deposited on a metal disc. Polonfum and bismuth 1n acid solution
spontaneously deposit on surfaces of metals that are more
electropositive., This method is applicable to the determination of
polonium-210 and lead-210 in particulate and 11quid samples.

2.0 Apparatus

2.1 Alpha spectrometry system consisting of a multichannel
anatyzer, biasing electronics, silicon surface barrier
detector, vacuum pump and chamber,

2.2 Constant temperature bath at 80°C.

2.3 Polished nickel discs, 2.2 cm diameter with a small hole near
the edge.

2.4 Glass beakers, 400 m1, 150 ml.

2.5 Hot plate, electric.

2.6 Fume hood.

2.7 Teflon beakers, 150 m).

2,8 Magnetic stirrer,

2.9 Stirring bar. P

2.10 Plastic or glass hooks to suspend plating discs.

2,11 Internal proportional counter for measuring alpha bart1c1es.

2.12 Internal proportional counter for measuring beta particles.

2.13 Gamma detectors.

B-3
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3.0

2.14

2,15
2.16

2.17
2,18
2.19
2,20
2.21
2.22

Nucleopore filter membranes, 25 nm diameter, 0.2 micrometer
pore size or equivalent.

Planchets, stainless steel, 32 mm diameter with 1.5 mm 14p.
Transparent plastic tape, 2.5 cm wide with adhesive on both
sides.

Epoxy spray enamel.

Suction filter apparatus for 25 mm diameter filter.

Wwash bottles, 250 ml capacity.

Plastic graduated cylinder, 25 ml capacity.

250 ml glass centriflge bottles.

volumetric flasks.

Reagents

3.1
3.2
3.3
3.4
3.5
3.6

3.7

3.8
3.9

3.10

3.11
3.12
3.13
3.14
3.18
3.16

Ascorbic acid, Reagent grade.

Amonium hydroxide (NH,OH) 15 M, Reagent grade.

Distilled water.

Ethanol (C,HzO0H), 95 percent, Reagent grade.

Hydrochloric acid (HC1), 12 M, Reagent grade.

Hydrochtoric acid - 3 M, dilute 250 m1 of the 12 M Reagent
grade HC1 to 1 Titer with distilled water,

Hydrochloric acid, 1 M, dilute 83 m1 of the 12 M Reagent grade
HCY to 1 1iter with distilled water.

Hydrofluoric acid (HF)}, 29 M, Reagent grade.

Lanthanum carrier, 10 mg La’3/nl. Dissolve 7.8 g high purity
La(H03)3 * 6 nzo in 250 m) ofadistilled water,

Lanthanum carrfier, 0.1 mg La “/ml. Dissolve 0.078 gram Reagent
grade lanthanum nitrate, La(N03)3 * 6 uzo in 250 m1 of 1 M HCY.
Nitric acfd (HNO3), 16 M, Reagent grade.

Perchloric acid (Hc104), 12 M, Reagent grade.

Polonium-209 solution.

Bismuth-207 solution,

Sandpaper,

Degreaser,
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4.0 Procedure
4.1 Sample preparation.

4,1.1 Place sample in Teflon beaker. Add a measured aliquot
of B1-207 and Po-209 tracers. For filter samples, add 30 ml of 29 M
hydrofluoric acid. For 1iquid samples, add nitric acid. Evaporate
to near dryness on hot plate in a properly operating fume hood.
Caution: Do not allow residue to go to dryness and overheat. This
will result 1n a loss of polonium,

4.1.2 Repeat the procedure described in Section 4.1.1 until
the glass fiber filter is dissolved.

4.1.3 Add 100 m! of 16 M nitric acid to residue in Teflon
beaker and evaporate to near dryness. Caution: Do not allow residue
to go to dryness and overheat.

4,1.4 Add 50 m] of 16 M nitric acid to residue. Add 10 ml of
12 M perchloric acid. Heat mixture until dense perchloric acid fumes
are evolved. '

4,1.,5 Add 10 ml 12 M HC1 and evaporate to near dryness,

Repeat the HC1 addition several times.
4.1.6 Dilute the sample with 3 M HC1 in a volumetric flask.

4.2 Sample Screening.
The samples are checked for radfcactivity levels to avoid contamination of
the alpha spectrometry system. Use the following screening method:
4,2.1 Add 20 mt of 1 M HC1 to a 150 ml beaker.
4.2.2 Add 1 ml of the lanthanum carrier solutfon, 0.1 mg
lanthanum per ml,
4,2.3 Add a 1 ml atiquot of solution from Section 4.1.6 to the
beaker, ' '
4.2.4 Add 3 ml of 16 M ammonium hydroxide.
4.2.5 Allow the solution from Section 4.2.4 to stand for a
minimum of 30 minutes,
4,2.6 Filter the solution through a filter membrane using
suction,
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4.2.7 MWash the membrane with 10 ml of distilled water and 5 ml
of ethanol.

4,2.8 Afr dry the membrane and mount, filtration side up, on a
planchet 11ned with double-side plastic tape. After 24 hours count
the membrane for § minutes using an internal proportional alpha
counter.

4,2.9 Determine the aliquot volume of solution from Section
4,1.6 to be analyzed for polonium-210 and lead-210. The aliquot used
should contain approximately 50 picocurfes.

Cs - Cp
2,22 Ef AL T
where
P= activity per mi11i1iter of the original solution in pC{.
Cs- total counts of screening sample.
Cg= total counts of instrument background.
Ep= counting efficiency, counts per minute per disintegration per

minute.

2.22= disintegrations per minute per picocurie. ,

aliquot used in Section 4.2.3 1n m] if different from 1 ml,
counting time in minutes for sample and background {(which must be
equall,

4.3 Preparation of Nickel Discs for Spontaneous Deposition

4,3,1 Clean both sides of disc with a mild abrasive cleanser,
Sand disc to prepare for patnting.

4.3.2 Clean both sides of disc with degreaser,

4,3.3 Place disc on absorbent paper and spray one side with
epoxy spray enamel. "

4,3.4 Allow paint to dry for 24 hours before using disc for
deposition.

4.4 Sample Analysis

4.4.1 Add the aliquot of solution from Section 4.1.6 to be
anatyzed as determined in Section 4.2.9 to a 250 m} centrifuge

bottle. Note, aliquot volume may require a larger container.
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4.4.2 1f a small aliquot of the orfginal volume was taken for
analysis, additional Po-209 and Bi-207 tracers must be added at this
time to determine plating yfeld.

4,4.3 If necessary, bring the volume to 100 m) with 3 M HCI.
If the aliquot volume exceeds 100 ml, use total aliquot.

4.4.4 Add 1 ml of lanthanum carrier, 10 mg lanthanum per ml.

4,4.5 Make sample basic to pH 9 by the addition of 15 M NH40H
with stirring, Check the pH of the solution with indicator paper.

4.4.6 Allow sample to stand for a minimum of 30 minutes.

4.4.7 Centrifuge the sample for 30 mfnutes at 2000 rpm.
Discard supernate. '

4,4,8 Add 100 m]l distilled water to the centrifuge bottle.
Break up the precipitate with a stirring reod.

4.4,9 Centrifuge the sample for 10 minutes at 2000 rpm.
Discard supernate.

4.4.10 Dissolve precipitate in 3 ml 12 M HCI.

4.4,11 Add 200 mg of ascorbic acid, with stirring.

4.4,12 Add 100 m? distilled water and heat solutfon to 80°C in
a constant temperature bath, Stirring of the sotution must be
maintained while the solution 1s in the constant temperature dath for
plating.

4.4.13 Suspend a nickel disc in the heated solutfon using a
glass or plastic rod with a hook inserted through the hole in the
disc. The disc should be totally immersed in the solution at all
times.

4.4.14 Maintain the disc in solution for 4 hours while
stirring. Wash down the sides of the centrifuge bottle with
distilled water after 2 hours.

4,4,15 Remove the nicke) disc, rinse with distilled water and
allow to air dry at room temperature.

4.4.16 Mount the nickel disc with deposition side (unpainted
side) up on planchet with double stick tape for radiocassay.




4,5 Measurement of Polonium-210
4.5.1 Place the planchet with disc in the beta proportional |
counter, Cover the planchet with an absorber to eliminate counting
the alpha particles. Beta count for 1000 minutes. Bismuth-210 has a
5 day half 1ife; therefore, the beta count should be the first count.

4.5.2 Count the disc in the alpha spectrometry system for 1000 |
minutes.

4.5.3 Count the disc on the gamma detector for 1000 minutes,
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Polonfum Ca1culation

Calculate the chemical) yield of Po.

T +
YPO = Po

sPo [ ]

po * Net counts of Po-209 tracer

Lo = Length of Po-209 standard count

SPo - Net counts of Po~209 standard

LT a Length of P0-209 tracer count

Calculate the activity of Po-210 at time of countiﬁg.

"

ATeony =

(2.227 (Vpg) (L) (E,) (A)

€ =« Net counts {n Po-210 energy region

Yoo = Calculated Po yield

- Length of count

Ey o Alpha spec efficiency

A Sample siz2e for analysis

Subtract the P0-210 contributed from the decay of plated Bi-2]0 between

time of plating and counting.

ACTPO(Z) = ACT

Po(l)

- ACT

B1(1)

B-9
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®
-2-
mid- g - . ] ®
t . Time in minutes between plating and alpha spec count("’“““““
ACTBHI) ¢ Calculated activity of B1-210 at eounting 0«\@.\\19'\’3
@
Decay the Po-210 to time of analysis.
ACT
ACT . Po(2) o
Po(3) - v
£ Vo o Decay the P0-210 results to collection date, i
O et
‘Q‘ \’)O
-
o> ~ bﬂo Apol ACT *po
0 - -
2N ACTpo(g) = ACTpyzy - @ L v *
X Ny Po Pb
ApaT Y
X e Po" e Pb) P
T = Time between collection and analysis. (o\e-t)fb
@
)\ z radnolo@c}kl dgcm(cmg-(mzt per on'tt Aine :
&
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Lead Calculation

Calculate the chemical yield of bismuth.

Net gamma counts of B1.207 tracer

Length of B{-207 standard count

Net gamma counts of B1-207 standard

Length of 81-207 tracer count

Calculate the activity of B1.210 at time of analysfs.

()

(g} (Ep) (2.22) (A) (e=281%)

ACTgi(1y =

8
T

Net beta counts for 81

Length of beta count

Beta contribution from B81-207 tracer (cpm)

Beta counting efficiency

aal=
Time between plating and

- |

beta count (wainutes)

So.mp\c. s\vee Yov o.no.l\.‘:sté

Decay the Pb-210 results to collection date.

ACY

e

T

“‘—\vw"\e/

)PbT

PbiL)® ACTPb(q . &

eruscen
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At time of analysis, the Pb-210 1s 1n equilibrium with the B1-210.

S chwchjzsfs

TOTAL P.OT




METHOD 111 SAMPLING PARAMETER SUMMARIES

Test Run No. 1, 8/24/88
Test Run No. 2, 8/24/88
Test Run No. 3, 8/25/88
Test Run No. 4, 8/25/88
Test Runs No. 5, 6, and 7, Outlets A and B, only

APPENDIX C

CFOOOONO
(3,0 FUN
'
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FACILITY 3 FNC - POCATELLO

1 DATE) 8/24/88
ILOCATIONt INLET
{RUN NUMBER: 1.0¢

{anzsznny

{SAMPLINE PARAMETER  PARTTCULATE/RADIOMUCLIDES

lssaesnes szan

!

1Stack Arma (sq.in.)

iNoieture Collected (g)

{Dry Gas Neter Factor
1Pitot Constant
tParticulate Catch

{Stack Moistura (XV)

IDry Molscular Waight
INst Molecular Weight

{Porcent {ngkinetic
{Fercant Excess Ar
{Fuel Factor, Fo
Ultimate CO2

!

1
|
}
|
t
!
iTotal Saspling Tiae (ain.} 98.00 |
\Corrected Darosstric Pressure (in, Ho) 24631
{Absolute Stack Pressure,Pslin. Hgl 2543 1
iStack Static Prassure (in. H20) =3.00 1
{Average Stack Tesperature (F) 445.94 ¢
20392,00 §
{Netered Volune, Ve (cu.ft.) 43.04 |
lAvarage Neter Prassure (in, H20) 0.55 }
{Avarsqe Meter Teaperature (F) 101,94 |
87.70 1
ICarbon Dioxide Concentratian (1V) LY
i0zygen Concentration (IV) 16,08 1
Nitrogen Concentration {1V} 76,48
0.99940 |
0.84 |
0.8658 |
!
!
{Average Saspling Rate (dscéa) .35 4
IStandard MWetersd Voluse,Veistdi (dscf} wni
18tandard Matersd Volusm,Veistd) (dsca) 0.983 |
iStandard Voluse Mater Vapor,Vw isct) LI
iStandard Volusa Water Vapor,Vw {sca) 0117 1
10,64 |
iNole Fraction Ory Stack Bas 0.894 t
2.0t
2.%1
IStack Bas Velocity,Vs ({pa) 22%8.81 |
IStack Gas Velocity,Vs (spm) . 488.49 |
Yolusetric Flow Rate {acfm) 123010.12
{Volunetric Flow Rate leteal 9147.448 1
{Voluastric Flow Rata {dscta) 139788, 14 |
IVolusetric Flow Rate [dscaa) 3950.800 |
e !
386,93 1
0.447 |
32,32 ¢
tConcentration of Particulate igraine/act} 4,226-07 !
iConcentration of Particulate (g/ace) 9. 66807 |
{Concantration of Particulate (graine/duct) 0,38493 |
iConcentration of Particulate (q/dsca} 0.88078 |
!
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FACILITY 1 F¥( - POCATELLOD

LDATE! 8/24/88
ILOCATION: OUTLET A
{RUN NUMBER: .00

ISANPLING PARAMETER  PARTICULATE/RADIONUCLIDES

|awaza

t

{Total Saspling Tise (amin.) 40.00
{Corrected Barosstric Prassure (in. Hg) 25. 41
iAbselute Stack Pressure,Ps(in. Hgl 25, 3¢
iStack Static Pressure (in. H20) -0.30
iAverase Stack Teaparature (F) 131,50
IStack Arsa {sg.in.) * 4596.33
‘Hetored VYoluae,Va (cu.ft.) 42.54
iAverage Meter Pressure {in.H20) 1.40
iAverage Heter Teaperaturs (F} 87.30
iNoisture Lollected (g) 1%6.20
{Carbon Dioxide Cencentration (IV} 1.30
10srygen Cancentration {1V} 16,23
{Nitrogen Concentration (IV) 76,43
ibry Gas Mster Factor ¢, 99430
iPitat Constant 0.04
{Particulata Catch 0.9900
lAversge Saspling Rate (decfal 0.5
iStandard Netered Yoluse,Vaistd) (dect) 15.06
IStandard Matered Yoluss,Ve(std) (dsce) 0,993
1Standard Voluss ¥ater Vapor,Va (scf) 1.3
itandard Voluse Water Vapor,Vw (sca) 0.209
IStack Moisturs {1V} 17.3%
iNole Fraction Dry Btack Sas 0.828
iDry Nolecular Weight 29.82
1Wat Molecular Neight a.n
1Stack Gas Velocity,vs (pa) 27954
{Gtack Gas Velocity,Vs (apa 83%.12
{Volusstric Flow Rata (acfa) 878734t
iYoluastric Flow Rata lacas} 2488, 30
{Yolusetric Flow Rate (dscia) 35400, 49
iVolusetric Flow Rate {(dscam) 1568, 947
|Percent [sokinetic 7.9
IPercent Excess Adr 1.5
{Fus) factor,Fe 0.437
tWitinate CO2 2.0
iConcentration of Particulate (grains/acf) 2.43E-07
iConcentration of Particulate {g/aca) 6. 03E-07
iConcentration of Particulate (grains/dect) 0.01941
Concentration of Particulate (g/dscal 0.09043
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FACILITY + FML - POCATELLD

{DATEL B/2u/88
ILOCATION: OUTLET B
TRUN NUMBER: 1,00

=
{SANPLING PARAMETER  PARTICULATE/RADIONUCLINES

{nassseznavEnensy

|

iTotal Saspling Tiae (min,)
|Correctad Baroastric Pressure (in, Hg)
iAbsolute Stack Pressure,Ps(in, Hg!
tStack Stakic Pressure (in, HZ0}
lAverage Stack Teaperature {F)
IStack Area i9g.in.)

iNetered Voluse Ve (cu.ft.)
{Average Neter Pressure (in.H20)
tAvarage Heter Temparature (F)
{Noisture Collectad {g)

iCarbon Dioxide Concentration (IV)
iQzygen Concantraticn (V)
INitrogen Concentration (%V)

{Ory Gas Meter Factor

{Pitot Constant

IParticulate Catch

40.00
23,41
5.9
-0, 30
140.30
4394, 13
30,26

102,37
199.20
7.0

lAverage Saspling Rate (decéa)

IStandard Netered Volume,Vaistd) (dect)
IStandard Metersd Voluse,Valstd! (duca}
|Standard Voluse Mater Vapor Vu lach)
{Btandard Volume Nater Yapor,Vu {aca)
IStack Maisture {1V}

iMole Fraction Dry Stack 8an

Ibry Molecular Waight

et Molecular Weight

IStack Gan Velocity,Vs (fpa)

|8tack Ban Velocity,Vs (apa)

{Yoluastric Flow Rate {acém)

IVoluaetric Flow Rate lacen)

{Voluastric Flow Rate (decta)

[Voluaetric Flow Rate (dscas)

{Percent lsokinetic

{Percent Excess Air

|Fual Factor Fo

iUltinete 002

iConcentration of Particulate (grains/acf)
IConcantration of Particulate (g/acw)
iConcantration of Particulate (graina/dect)
iConcantration of Particulate {(g/dace}

1

i
|
i
|
!
I
{
!
!
!
i
|
!
2171
!
]
!
|
!
|
!
}
!
|
i
}
|

948 1
104,19 |
LT !
313,088 !
48047.33 1
1927.4687 ¢
un!
396,70 1
0.432 |
8.7
237801}
5. 426-07 1
¢.03883 |
0.08884 |
I

A




APPENDIX C.2 - Test Run No. 2, 8/24/88
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FACILITY ¢ FNC - POCATELLO

I DATE: 8/24/88
{LOCATION) INLET

H
IRUN NUNBER; 2.00 |
|samzusns s}
{SANPLING PARANETER  PARTICULATE/RADIONUCLIDES !
i =z t
| H
{Tota] Saapling Tise (min.) 98,00 |
ICorractnd Daroastric Presaurs (in. Hg) 25,971
iAbsolute Stack Pressure,Ps(in, Hg) 25,35 |
tStack Static Pressurs (in, H20! -3.00 |
lAverage Stack Tesperaturs {F) 466,29 |
Stack Area (sg.in.} 20392.00 !}
IRetered Voluse,Ya (cu.ft.) 45,02 ¢
{Average Meter Pressure {in.H20) 0.62 1
iAveraqe Neter Tesperaturs {F) 109,24 |
iNoisture Collected {q} 71,90 !
iCarbon Dioxide Concentration {XV) 7.10 ¢
10xyqen Concantration (IV) 16,35 1
iNitrogen Concentration (XV) 76,53 ¢
iDry Bas Mater Factor 0.99560 |
iPitot Canstant 0.94 |
Particulate Cateh . 1.193¢% ¢
| !
! |
IAver xae Sanpling Rate (ducfal 0.36 |
{Standard Metered Voluse,Vaistd) (dscf) 15,73 |
iStandard Metered Volume.Valstd) (dsca} 1012 §
IStandard Voluse Water Vapor,Vw (scé) 3391
iStandard Voluse Water Vapor.Vs (scM) 0.0%% |
{Stack Moisture (XV) 6.03 1
INcle Fraction Dry Stack Oas 0.913 !
ilry Nolecular Waight 29.79 4
INst Molecular Weight 8.7
iStack Bas Velacity,Vs (épm) 291.41 )
iStack Baw Velocity, Vs (apa) 498,42 1
iVolusetric Flow Rate (acte} 327872.06 1
iVolusetric Flow Rate (acsa) ¥279.473 1
[Volusstric Flow Rate [ducte) 144455, 63 !
IVelusetric Flow Rate (dsces) 4090.964 |
iPercont isokinatic 118.78 |
iPercent Excess Alr 21,9 1
iFual Factor Fo G541
Ultimate €02 32,81 1
iConcentration of Particulate (gratnssact) 3. 33607 |
[Concentration of Particulate (g/ace} 1.27E-06 |
tConcantration of Particulats (graina/dect) 0.499M |
iConcantration of Particulate tg/dece) 104029 |

]
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FACILITY @ FAC - POCATELLO

i DATE) B/24/88
ILOCATION: DUTLET A
{RUN NUABER: 2.00

ISANPLING PARAKETER  PARTICULATE/RADIOMUCLIDES

]
]
H
]

{Total Sampling Tise (ain.}
iCorrected Baroastric Pressure (in. Hg)
{Absolyte Stack Pressure,Pu(in. Hg}
iStack Static Pressure {in. H20)
tAverage Stack Tesperiture (F)
1Stack Area (eg.in.}

iKatared Voluas,Ve (cu.ft.)
‘Avarage Metar Prassure {in,H20)
lavarege Neter Teaperature (F)
fMoisture Collected (g}

1Carbon Dioxide Concentration (IV)
{Oxygen Concentration {1V}
iMtrogen Concentration (XV)

{Dry Gas Meter Factar

IPitot Constant

iParticulate Catch -

|

e mm————— ———- -

40,00
2%.40
23,50
=0.30
133,48
4396.33
nn
t.47
102.28
148.40
8.40
16,70
16,70
0.99430
0.84
0.1013

i

lAverage Sampling Rate (ductal
[Standard Metarad Volume,Va(std) (dect)
iStandard Matered Voluse,Va(std) (deca)
Standard Voluse Nater Vapor Vw iscé)
IStandard Yoluse Nater Vapor,Vw (sce)
tStack Noisture {2V}

{Mote Fraction Ory Stack Bas

iOry Nolecular Waight

Iiat Molecular Weight

IStack 8as Velocity,Vs (fpa}

iBtack Gas Velocity,Vs (spal
IVolusetric Flow Rate {acés)
{Yolumetric Flow Rate {acea}
{Volusstric Flow Rate {dscte)
Woluastric Flow Rate (dscam)

iPsrcent [sokinetic

iParcant Excess Air

{Fusl Factor,fo

ultimate COZ

IConcentration of Particulate igrains/ace)
iConcentration of Particulate (g/ace}
iConcentration of Particulate (grains/dect)
(Concentration of Particalate (g/¢sca)
t

"N
ri
2820.8%
8%9.80
70034, 91
2549.962
J7018.%
1614, 78
.4
448,36
0,434
32.64
2.B9E-07
b.628-07
0. 04491
0.10278 |
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&

FACILITY + FAC - POCATELLO

(OATE:  B/2ese8
ILOCATIONs OUTLET B
IRUN NUWBERY 200

:----

ISAMPLING PARAMETER  PARTICULATE/RADIONUCLIDES

I

i

f

!

|
{Tota] Sampling Tine (min,} 50.00 |
Corracted Barcastric Pressure (in. Hg) 25,81 4
IAbsolute Stack Pressure,Pelin. Hy) 25.59 1
{Gtack Static Prassure (in. H20) -0.30 ¢
{Average Stack Teaperatere (F) 13617 ¢
iStack Arma (aq.in.} 459635 ¢
iNsternd Volume,Ve (cu.ft.) J2.01 |
‘Average Meter Pressure (in.H20) 2.18 1
IAverage Neter Tesperature (F) 105.50 |
tNoisture Collsctad (g) 187.30 1
|Carbon Diguide Concentration (IV) .99 1
{Onygen Concentration (IV) 17.13 1
iNitrogen Concentration (XV) 18,90 1
{Ory Gas Nater Factor 1.0035 |
{Pitot Constant 0.84 |
IParticulate Catch 0N |

|
H i
lAverage Baapling Rate (decfal 0,70 1
IStandard Metered Voluss,Vaistd) (dacé) 12,12 1
iStandard Matered Voluse,Ysistd) (decs) 1,193 |
1Standard Voluse Water Vapor,Vw (scf) 8.83 |
IStandard Voluse Water Vapor,Vs (sca) 0.2% |
{Stack Moisture (IV) 173314
iMole Frattion Dry Stack Gas 0.827 1
IDry Rolecular Waight 2.64 |
INet Nolecular Neight 27,82 4
i8tack Baw Velocity,Vs (ipe) 3486.489 |
{Btack Bas Velocity,Va (epa) 1062,74 |
{Voluastric Flow Rate lactal 111292,03 1
(Voluastriz Flow Rate (acaa) 315,790 |
Voluastric Flow Rate (dscta) 4943880 ¢
{Voluastric Flow Rate (dscam) 972,111 1
iPorcant lsckinetic 93,59 1
{Percant Excess Air 341,53 1
|Fuel Factor ,Fo 4,430 1
{Ultinate £02 3161
{Concentration of Particulate (greins/acfi 2.04E-07 |
{Concentration of Particulate ig/ace! 5.73E-07 |
iConcentration of Particulate (graina/dsct) 0.04540 |
{Cencentration of Particulste (g/dsce) 0.10643 |

|
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JES/045

APPENDIX C.3 - Test Run No. 3, 8/25/88
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®

FACILITY ¢ FUC - POCATELLD

1 DATE! 8/25/88

{LOCATIONs INLET

iRUN NUNBER: 3.00 ’
!

1SANPLING PARAMETER  PARTICULATE/RADIONUCLIDES

[l
1

ITotal Sampling Tiae (ain.)

|
!
=un|
!
!
!
|
|

!

98,00 |

ilorrectad Barcastric Pressure (im, Hg) 23,48
iAbsolute Stack Pressure,Palin, Hg) 3.2 1

iStack Static Pressure {in., H20) -3.00
ihverage Stack Tesperature iF) 474.88 |
iStack Area (sq.in.) 20392.00 1
{Neterod Voluas,¥a (cu.ft.) 36,78 1
lhverace Neter Pressure {in.K20) 0.38 |
{Averige Neter Tesperiture (F} 103.37 1
ikaisture Collected (g} 82,00 |
iCarbon Dionide Concentration (1V) 150!
i0xyqen Concentration (IV) 16.50 ¢
iNitrogen Concentration (XV) 76,45 |
i0ry Gas Meter Factor 0.99940 |
iPitot Constant 0.84 )
{Particulate Catch 0.8438 1
|
}
lAvarage Saspling Rate (ducénl 0,30 1
\Standard Netared Volume,Valatd) (dscf) 29371
|Standard Meterad Voluse,Va(etd} (duca) 0.832 |
IStandard Valuse Water Vapor,Vw (scf) 3.9
i5tandard Voluss Water Vapor,Vw (sca) 0,100 ¢
|Stack Moisture (XV) 1.83 )
IHolw Fraction Dry Stack Sas 0.684 |
ibry Molecular Weight 2.9 1
{iet Molecular Weight 20.%9 |
!Stack Bas Valocity,¥s {fps) 227,60 ¢
iStack Bas Velocity,Vs (apa £83.07 |
IVoluastric Flow Rate (acte) J21407.40 )
iVolusetric Flow Rate facae) 9102.257 t
Volusetric Flow Rate (dscta) 133330,38 |
{Volusetric Flow Rate (deces) T 383295 1
{Percent [yokinetic 104,20 1
{Percent Excess Air 446,18 |
iFual Fattor,fo 0.387 |
{Ultimate CO2 315,63 |
{Concentration of Particulate (graine/act) 4, 24607 |
{Concentration of Particuiate (g/aca) ¥, TIE-0T
{Concentration of Particulate (grains/dscé) 0.45492 |
iConcentration of Particulate (g/dsca) 1.04093 ¢
|
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FACILITY ¢ FAC - POCATELLD

{

{DATE: 8/25/08 !
\LDCATIONY OUTLET & |
{RUN NUMBER: .00 |
|sassuszszazEERIEa ssusnnn)
{SANPLING PARAMETER  PARTICULATE/RADIOMUCLIDES !
! I
[

iTotal Saspling Tiae {ain.) 80,00 |
iCorracted Daroastric Pressure {in. Hg) 3.9 |
‘Absolute Stack Pressure,Psiin, Hg 23,54 10
1Stack Static Pressure (in. H20) -0.30 |
{Average Stack Tesparature (F) 136,67 |
iStack Area (sq.in.) §396.39 14
ietered Voluae,Vn (tu.ft.) 30.47 ¢
idvarage Neter Pressurs (in,H20) 212 1
iAverage Meter Tesperature (F) 102,09 |
iMoisture Collected (q) 209,30 |
{Carbon Diexide Concentration (XVi 7.05 %
{Oryqen Concentration IV} 14,10 1
INitrogen Cancentration (XV} 76.83 |
{Dry Gas Meter Factor 0.599430 |
IPitot Constant 0.84 |
IParticulate Catch 1152 4
!

Average Saspling Rate (decésl 0.40 |
IStandard Metered Voluse Valetd) (dscf) 40.51 |
iStandard Meterwd Veluss,Valstd) (dsca) L 147 |
i1Standard Voluse Water Vapor,Vw (xcé} 9.88 |
iStandard Volums Water Vapor,Un (sce) 0.280 i
{Stack Moisture XV 19.40 ¢
I4ole Fraction Dry Stack Gaw 0,804 |
{0ry Molecular Weight 9. 77 1
{Net Molecular Neight T
iStack Gas Valocity,Vs (fpa) 434,43 |
iStack Gas Velocity,Vs {apa) 1048.81 |
iVoluastric Flow Rate lacée) 109523.83 |
iVoluaetric Flow Rate (aceal 3104.347 |
{Voluaetric Flow Rate (dscie) 56524.03 |
{Volumetric Flow Rate (dscea) 1803.940
{Percent Isokinstic 94,23 }
{Percant Excess Air 382.99 4
{Fuel Factor,Fa 0.481 ¢
fultimate CO2 30.70 4
iConcentration of Particulate (qrains/act} 2.70E-07 |
|Concentration of Particulate (g/ace) 4, 10E-07 ¢
{Cancentration of Particulate (grains/dscf) 0.04384 |
iConcantration of Particulate {g/duce) 0. 10041 |
—— |
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| DATE: 8/25/88

FACILITY 1 FNC - POEATELLO

ILOCATION: DUTLET B
iRUN NUNBER: .00

ISAMPLING PARAMETER  PARTICULATE/RADIOMUCLIDES

iTotal Sumpling Tims twin.} 60.00
{Corrected Barcsetric Pressure (in. Hg) 25.533
Absolute Stack Pressure,Pslin. Hg) 5.3
iStack Static Pressure (in, H20} -0,30
iAverage Stack Tesparatura (F) 140,30
iStack Area (sq.in.) 4596, 33
INetered Volume,Va (cu.ft.} 31,89
1Avarage Neter Pressure {in.H20} 2.13
{Average Heter Teaparature (F) 104,97
ioisture Collected (g) 222.30
{Carbon Dioxide Concentration (IV) g.43
i10rygen Concentration {(IV) 15,50 ¢
INitrogen Concantration (XV) 76,05 1
{Dry Gas Nater Factor 1.00350 t
IPitot Constant 0,04 |
{Particulate Catch 0.1037 |
!
!
iAverage Saspling Rate (dacéal 069 ¢
{Standird Metored Voluss,Valstd) (dscé) 4.59 1
{Btandard Metared Voluse,Vaistd) (dace) t.17e 1
IGtandard Voluse Water Yapor,Vw (acf) 10.48
{Standard Voluse Nater Vapor,Vw {sca) 0.297 ¢
18tack Moisture (1V} 20,13}
Mole Fraction Dry Stack Gas 0.7¢9 |
IDry Molscular Weight .97
Ihet Nolecular Weight 22,5 !
iStack Bas Velocity,Vs (ipal 420,43 ¢
IStack Bus Velocity,Vs (apai 1042.51 1
Yolunetric Flow Rate factal 109183.42 ¢
iVolusetric Flow Rate (acem) 092,004 1
IVeluastric Flow Rate (dscie) 45328,03 |
{Volusetric Flow Rate (decam) 1850.091 |
iPercent [sokinetic 9.3 1
{Percent Exceas Air 33751 14
iFuel Factor Fo 0.039 1
Iultinate CO2 7701
{Concantration of Particulate (grains/acf) 2. 44E-0T7 |
iConcantration of Particulate (g/acm) 3.59E-07 |
tConcentration of Particulate (qrains/dect) 0.03848 |
iConcantration of Particulate (g/dsca} 0.08804 |
! ]
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APPENDIX C.4 - Test Run No. 4, 8/25/88
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FACILITY 1 FMC - POCATELLD

(OMTE: B/23/88
HOCATION: INLET
IRUN NUNER: 4,00

{ramaz

{SAMPLING PARAMETER  PARTICULATE/RADIONUCLIDES

!

!

i

|

|

H
I1Total Saspling Tise (sin,} 8,00 ¢
iCorrected Barcaetric Pressure (in. Hg) 25.38 ¢
Absolute Stack Pressure,Psiin. Hg} 25,146 |
{Stack Static Pressure (in. H20) =3.00 1
{Average Stack Tesperature {F) 45,9 |
{5tack Area (sq.in.) 20392.00 |
iNetered Voluse,Va (cu.tt.) 34,02 |
iAverage Meter Pressure (in.H20) 0.33 4
‘Average Neter Teaperiture (F) 106,17 |
iMoisture Collected (g) &b, 62 !
tCarbon Dioxide Concentration (V) 1.50 |
i{Qxrvgen Concentration {IV) 16,08 ¢
iNitrogen Concentration XV} Te.48 1
iOry Gas Nater Factor 0.99960 |
IPitot Constant ¢.84 |
IParticulate Catch 0.86% |
| i
! ]
lAvarage Saspling Rate (dacfal 0.27
|Standard Metersd Voluse,Va(std) (dscf) 26,93 |
IStandard Materad Volume,Va{std) (dsce) 0.783 |
i1Standard Yoluss Nater Vapor,Ve {scf) L4
{Standard Voluse Nater Vapor,Vw (sca) 0.089 |
I5tack Moisture (IV) - 1043 t
Nole Fraction Dry Stack Gan 0.8% |
10ry Holscular Weight 29,84 |
INet Nolecular Weight 28.80 |
IStack Gas Velocity,Vs (fpa) 2076.498 |
{Stack Sas Velocity,Vs {spa) 632.96 |
{Yolusetric Flow Rate {acfa) 296950,42 ¢
{Voluaetric Flow Rats lacem) B409,925 |
IVolusetric Flow Rate (dscia) 13024%.73 |
(Yoluaetriz Flow Rate (dscam) 3488560 ¢
{Percent [sokinetic 99.20 ¢
{Percant Excess Air 386.93 ¢
\Fuel Factor,Fo 0.4047 |
iUltinate CO2 .32 4
iConcentration of Particulate (grainn/acf} 4, 59E-07 {
IConcantration af Particulate (g/ace) 1.05€-06 ¢
iConcentration of Particulate (grains/dscé) 0.49586 |
IConcentration of Particulate (g/dscal 1.13530 |

| |
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FACILETY t FMC - POCATELLD

{DATE! g-25-69
ILOCATION: OUTLET &
{RUN NUMBER: Lo

.................

SAMPLING PARAMETER  PARTICULATE/RADIONUCL 1DES

|
|
iTotal Sampling Tiee (min.)

iCarrected Barosetric Pressure (in. Mg)
{Absalute Stack Pressure,Ps{in. Hg)
iStack Static Pressuyre (in. H20}
{Avarage Stack Tesperature {(F)

iStack Area (aq.in.}

{Metered Voluse,Va (cu.ft.}

lAverzge Neter Pressure (in.H20)
‘Average Mater Temperature (F)
{Roisture Collectad (g)

ICarton Dioxide Concentration (IV)
iGxygen Concentration (XN

INitrogen Concentration (XV}

{Dry Bas Meter Factor

IPitot Constant

IParticulate Catch

40,00
3.4l
rE G
=0.30
133.50
4396.33
30.43
2.07
100,63
187.80
6.3
1.4
7.5
0.9943
0.04
0.1033

o o a

............. ———

lAverage Sampling Rata {dscéal
IStandard Metered Voluse,Vaistd) (dscf)
{Etandard Metered Voluse,Ya(std) (deca)
|Standard Voluas Water Vapor,Vw (sc)
{Standard Voluse Water Vapor,Ve (sca}
1Gtack Moisturs (N

iNole Fraction Ory Stack Gas

iDry Molecular Waight

iNet Molecular Neight

IStack Gas Velocity,Ve {fpal

iStack Bas Velocity,Vs (apa)
{Valusetric Flow Rate facts)
IVoluastric Flow Rate {acea)
{Volusatric Flow Rata {dscts)
IVoluastric Flow Rate (dscea)

{Percent [sokinetic

{Fercant Excess Alr

{fual Factor,Fo

yltisate €02

iConcentration of Particulate (graine/acé)
IConcentration of Particulate (g/ace)
iConcentration of Particulate igraina/dacé)
iConcentration of Particulate (g/dscal
!

o
R mm ey e . W am A me e o e o e e TR SL e b EE e EE e R e R g o= = e ae mm e ma e

55560,72 |
1867.832 |
94,02 1
347,29 |
0.398 |
3493 |
2.328-07 ¢
5. 756-07 |
0.04012 |
4.09180 |
I

*
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FACILETY 3 FHC - POCATELLO

{DATE? B/25/88
SLOCATION: OUTLET B
{RUN NUNBER: 4.00

ISAMPLING PARAMETER  PARTICULATE/RADIONUCLIDES

iPitot Constant

{Fuel Factor Fo
Witisate CO2

'
{
[
!
|
!
i
iTetal Seapling Tise (win,) 40,00 ¢
iCorrected Darometric Pressurs (in. Hg) 25,48
{Abgolute Stack Pressure,Ps(in. Hg) 25,39 1
{Stack Static Pressure (in. HZ0 -0.36¢ !
lAvarage Stack Tesperature (F) 138.00 |
iStack Arex (9g.in.} 4394.33 |
{Netered Voluae,Va (cu.ft.) 32,66 )
Average Meter Prassure (in.H20) 2.151
iAverage Neter Temperature (F) 106,05 ¢
{Noisture Collected (g} 198,30 ¢
tCarban Dioxide Concentration (2V) 7.30 1
{Oxygen Cancentration (1V) 18,80 1
{Nitrogen Concentration (2V) 73,90 ¢
iDry Bas Matar Factor 1.003%0 !
0.84 ¢
iParticulete Catch 0.1056 |
!
<t
{Average Sampling Rata (dscfa) 670t
|Standard Metered Voluas,Ve(atd) (dscf) 2.12 1
iStandard Metered Yolume,Veistd) (dece) L19s |
{Standard Valuse Water Vapor,Vw (scf) 9,331
IStandard Voluse Nater Vapor Ve (sca) 0.265 1
{Stack Moistura (V) 18.15 1
iMole Fraction Dry Stack Bas 0.818 !
{0ry Molscular Weight 29.84 |
lWet Molatular Weight 7.9 |
1Stack Gas Veloctty,Vs (fpm 430,19 ¢
{Stack Bex Valocity,Vs (spa) 1045,52 |
IYotusstric Flow Rate l(acfa) 109488, 34 |
I¥oluastric Flow Rate (acms) S100.710 1
{Volusetric Flow Rata (dscfa) 4708441 |
{Volumetric Flow Rate (dscam) 1699,834 |
|Percent [sokinetic 97.94 1
Percunt Excess Air 640 1
0542 1
7.2
iConcantration of Particulate igrains/act) 2.49€-07 |
Concentration of Particulate (g/ace) 3.85E-07 |
{Concentration of Particulats {qrains/duct) 0.0387 i
Concentration of Particulate (g/dsce) 0.088469 |
|
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APPENDIX C.5 - Test Runs No. 5, 6, and 7, Outlets A and B, only

JES/045 c-27




FACILITY 1 FML - POCATELLO

{DATEL 8-24-88
ILOCATION: OUTLET A
tRUN NUNBER: 5.00

{SAMPLING PARAMETER  PARTICULATE/RADIONUCLIDES

tn

" IPitot Constant
{Particul ate Catch

{Percent [sokinstic
(Percent Excess Alr
{Fusi Factor.Fo
tUltinate CO2

!

!

|

!

!

]

!

tfotal Sampling Time (min.) 80,00 |
iCorrected Barosetric Pressure (in, Hg) B4t
iAbsolute Stack Pressure,Palin. Hg} 25.39 4
{Stack Static Pressure (in. HZ0! -0.30 ¢
{Averaqe Stack Teaperaturs (F} 134,33 1
IStack Area (ng.in.) 4398,.33 1
iNetered Volume, Ve (cu.ft.) 19.99 ¢
|Average Meter Pressurs (in.H20) .03 ¢
{Average Mater Teaperature (F) 7546 1
Roisture Collected ig) 237.80 4
iCarbon Dioxide Concentration (XV) b.63 1
iOryqen Concentration {1V} ta. 70 1
INitrogen Concentration (XV) 76,43 1
iDry Gan Metar Facter 0.99430 |
0.84 ¢

01138 !

Lo . o
I t
{Average Sampling Rate (decém) 0.83 i
iStandard Metered Volume,Vaistd) (decé} 50,08 I
IStandard Metersd Voluse,Vaistd) {ducw) Lzl
{Standard Voluse Water Vapor Vw (scf} tr21t
iBtandard Voluse Nater Vapor,Vw (sca) 0.318 1
IStack Noisturwe (1V} 18,30 ¢
{Nole Fraction Dry Stack Eas 0.917 ¢
{Dry Nolscular Weight »73|
iNet Nolecular Weight 7.9
I5tack Gas Velocity,Vs {fpsl 4118.00 !
i1Stack Gas Velocity,Vs (apa} 129914 }
{Volusetric Flow Rate (acte) §31442.58
IVoluastric Flow Rate laras} 3722454 |
iVeluastric Flow Rate (dscie) B0893.81 |
I¥olusetric Flow Rate (dscam) 2290,94% |
.74 1

470.30 |

0.432 |

Boe

IConcentration of Particulate (grains/act) 2.126-07 |
iConcentration of Particulats (g/acw 5.0BE-07 |
iConcentration of Particulate (grains/dscé) 0.03499 |
IConcuntration of Particuiate (q/dsen) 0.08007 |

.............
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FACILITY : FNC - POCATELLD

--------------------------------------- e s .-

I DATE! 8/2s/08
ILDCATIONT OUTLET B
iRUN NUMBER) 5.00

..............

1
|
!
H

+
{SANPLING PARAMETER  PARTICULATE/RADIONUCLIDES
4

ITota) Saspling Tise (min.}
iCorrected Barcsetric Pressure lin. Hg)
iAbsolute Stack Pressurs.Ps(in, Hg)
(Stack Static Pressure (in. H20)
tAverage Stack Temperatura (F}
18tack Area {8q.in.}

|Metersd Voluae,Va (cu.ft.)
Average Mater Pressure (in,H20}
lAverage Heter Tesparaturs iF)
{Naisture Collected (g}

ICarban Moxide Concentration (XV)
i02yqen Concentration (IV}
Nitrogen Concentration {IV)

{bry Gas Metw~Factor

iPitot Constant

1Particulate Catch

!

!
|
!
60,00 |
25,91
2551
=0, |
13175 4
£396,32 ¢
39.03
2.9% |
LN
239 90

16 20
6.0

0.084
0. 1031

]

lAveraqe Saspling Rate (duciam)
iStandard Netersd Voluse,Vaiatd! (dec#)
tStandard Metersd Voluss,Va(std) {dste)
{Standard Voluse Water Vaper Ve (scf)
{Standard Voluse ¥ater Vapor,Vw (sca)
IStack Maisture (V)

INole Fraction Dry Stack Gas

{Dry Nolecular Ngight

[Wet Molecular Neight

{Stack Bas Valocity,Vs (fpa)

iStack Gas Velocity,Vs (aps)
IVolusstric Flow Rate (acta)
|Voluastric Flow Rate {acas)
Woluastrit Flow Rate (dscta)
‘Wolusetric Flow Rate (dscam)

{Porcent Isakinetic

{Parcent Excess Air

{Fual Factor,Fo

Ul timats CO2

iConcantration of Perticulate (grains/act)
iConcentration of Particulate {g/ace)
{Cancentration of Particulate (grains/dscf)
‘Concentration of Particulate (g/dsca}
H

l
!
|
%01
}
1.003%¢ |
!
!
]
!
!

0.2
9.4
1.39¢ 1
b.38 4
0.320 ¢
19.63 1
4.014 ¢
29751
%1
4007.01 ¢
1221.34 |
127699.91 |
3622128 |
T0319,43 |
ezt
98,39 1
5.4
0.48t 1
30.68 |
2.07E-07 |
4, T4E-07 |
0.03220 1
0.07349 |
!

1
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FACILITY 1 FMC - POCATELLO

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

1DATE: 8-24-88
ILOCATION: OUTLET A
{RUN NUMBER: 5.00

!
ISAMPLING PARANETER  PARTICULATE/RADIOMUCL1DES

!

!

!

|

|

!

|

!
{Total Saapling Tiee (amin.) 80,00 |
iCorrected Barometric Preasure (in. Hg) 25.4 |
IAbsolute Btack Pressure,Pslin. g} 25,39
iStack Static Pressure (in. H2D) -0.30 |
{Average Stack Teaperature {F) 136,23 |
ISteck Area (sg.in,) 4596, 33 1
iNetered Voluse,Va (cu.ft.) 40,36 1
Avarage Meter Pressurs {in.H20) .88
iAverage Meter Temperatura {F) 87.29 1
{Maisture Collected (g} 29,20 ¢
iCarban Dioxide Concentration (IV) 8,20}
|Oxygen Concentratien (IV) 16,90 !
INitrogen Concentration (XV) 76.%0 |
iDry Gas Neter Factor 0.99430 1§
IPitot Constant 0.84 |
{Particulate Catch 0, 1331 1

|

{
Aversge Saspling Rata (dscfm) 0.83 |
|Standard Metered Voluse,Valstd! (decé) 9.9 |
iStandard Metered Voluse,Va(std) (deca} 1404 |
IStandard Voluse Water Vapor,Vw (scf) 12.08 {
{Standard Yoluse Water Vapor,Yw (atw) 0.342 1
IStack Moisture (IV) 199914
{Nole Fraction Dry Stack Gas 0,804 |
{Dry Rolecular Meight 9.47 1
iNet Nolecular Weight 7.8 1
I8tack Sas Valocity,Vs (fpa) 047,23 1
iBtack Sas Velocity,Ve (age} 123380 1
Volunetric Flow Rate (acfsl 129183.82 |
‘Yolusetric Flow Rats (acam} Ju59.486 |
{Valuastric Flow Rate {decte) T1999.64 ¢
Volunstric Flow Rate (decea) 2208.9%30 1
Percent [sokinetic 9.3 |
iPercant Excess Alr L9t
{Fusl Factor,Fo 0.443 1
Ul timate CO2 32.39 1
Concentration of Particulate igrains/acd) 2,436-07 |
iConcantration of Particulate {g/ace) 6. 06E=07 |
{Concantration of Particulate igraine/dscé} 0.04143 |
IConcentration of Particulate (g/dsca) 0.00480 |
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FACILITY ¢ FMC - POCATELLD

I DATE: B/25/88
{LOCATION:  DUTLET
iRUN NUNBERt 6, 00

ISAMPLING PARAMETER  PARTICULATE/RADIONUCLIDES

!

.

!

I

l

1

|

l

tfotal Baspling Tiae (sin.) 40,00 |
ICorrected Barcastric Pressyre (in. g} 2541 ¢
|Absolute Stack Pressure,.Pa(in, Hy) 23,39 |
{Stack Static Pressure (in, H20} 0,301
{Rvarage Stack Teaperaturs (F} 140.50 |
Stack Arsa (s0.in.) 4596.3% |
{Netersd Voluse,Va (cu.ft.} 40,23 §
iAverage Meter Prassure {(in.H20} 3.00 1
{Average Neter Tesperature (F) 92.89 I
tMoistura Collected lg) 518t
{Carbon Dionide Concantration (IV) 6251
i0xyaen Concentration (IV) 17.09 |
iNitrogen Concentration (IV) 75,70 |
ibry Sas Moter Factor 1.003%0 i
{Pitot Constant 0.04 ¢
{Particulate Catch 0.1093 I
|

!

|Average Saspling Rate (decée) 0.82 |
{Standard Metered Voluse,Vaistd) {(dect) "4 |
IStanderd fetered Voluse,Va(std) (dsce) t.400 !
iStandard Voluse Water Vapor,Vw (scf) 1.5 |
|Standard Voluse Water Vepor,Vw (sca) 0.327 |
I§tack Moisture (V) 18.93 |
{Ngle Fraction Dry Stack Gas 0.810 |
{Dry Molecular Weight 29.68 1
iNet Molecular Neight an.4 1
19tack Sas Veloacity, Vs (fpe) 074,15 |
i8tack Bas Velocity,Vs (spa} 1241,80 ¢
{Volusstric Flow Rate (scte) 130042.93 |
Volusetric Flow Rate {aces) 3582.014 |
{Voluastric Flow Rate (ducta) 7858344 |
(Yoluartric Flow Rata (dscam) 2229, 489 1
IPercent lsokinetic 99,13 ¢
Percent Excess Air 830,47 |
tFuel Factor,Fo 0,454 1
{Ultisate C02 35,93 4
{Concentratian of Particulate igratns/act) 2.18E-07 |
iConcantration of Particulate ig/ace) 4.93E-07 |
IConcentration of Particulate Igraina/dsct) 0.03412 ¢
iConcentration of Particulate (g/dsce) 0.07804 1
t
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FACILITY 1 FNC - POCATELLD

| BAYE: 8-26-88
ILOCATIONs  OUTLET A
{RUN NUMBER T.00

in

ISAMPLING PARAMETER  PARTICULATE/RADIONUCLIDES

iTotal Sampling Ties (min,}

ICorrected Baronetriz Prassure {in. Hq}
tAbsolute Stack Pressure,Ps(in. Hg)
i8tack Static Pressure (in. H20)
tAvaraqe Stack Tesperature (F)

{Stack Area feg.in.)

t

-
=
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f

|

|

|

[

I

!

1

i

|
iMetored Yoluae,¥a (cu.ft.) 62,10 1
évarage Mater Pressure (in.H20/ .07t
lAvarage Meter Temperature (F) 90,48 |
tNoisture Collected (g} 9.4 |
iCarbon Dioxide Concentration {IV) 820 |
[Oxygen Concentration (IV) 16.90 |
iNitrogen Concentration (XVI 76,90 |
iDry Bas Mater Factor 0,99430 |
{Pitot Constant 0.84 ¢
{Particulate Cateh 01140 |

t

|
laversqe Saspling Rate (dscifa) 0.85 |
1Standard Metered Voluse,Va(std) (decé} 50,73 |
{Standard Matered Yoluma,Vaistd) (deca) 1.437 |
|8tandard Voluse Watar Vapor,Ww (scf) 1223 1
IStandard Volues Mater Vapor,¥n (sca) 0,346 |
|Stack Moisture (IV) 19.42 |
iMole Fraction Dry Stack Sas 0.804 |
IDry Nolecular Waight 29.47 |
ligt Molecular Neight 2.4 1
{Stack Bas Velocity,Vs (fpa) 4195.86 |
tGtack Gan Velocity,Vs (apm) 1278.%0 )
iVolusetric Flow Rate (acia} 133927.8% |
{Volusetric Flow Rate {acea) 3792.838 |
Volusstric Flow Rate (ducia) 8108200 |
|Volusetric Flon Rats {dsces) 2296, 242 |
{Percent [sokinatic 96,89 |
{Percent Excess Air 434,59 |
{Fuel Factar,Fo 0,443 |
Witiaate CO2 nnt
iConcentration of Particulata (grains/act) 2.198-07 }
iConcantration of Particulate (g/ace) 5.01E-07 ¢
Concentration of Particulate (grajns/dscé) 0.03467 ¢
iConcantration of Particulate (g/dece) 0.07932 |

}
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®
FACILITY 1 FMC - POCATELLO
.............................. 9
{DATES B/25/88 !
ILOCATION: OUTLET B !
{RUN NUMBER: 7.00 |
{axms enn|
{SANPLING PARAMETER  PARTICULATE/RADIONUCLIDES !
{asszsusns s EERAANAS !
! i ®
{Total Sampling Tise (win,) 60.00 !
ICorrected Baroaatric Pressure (in, Hy) 2.4 1
‘Absolute Stack Pressure,Ps(in. Hq) 3.9
{Stack Static Pressure (in. H20) -0.30 1
{Average Stack Teaparature (F) 141,17 ¢
iStack Area isq.in.) 4395,38 1 ®
iMeterad Voluse,Ve (cu.tt.) 0.9 |
{Average Neter Pressurs {in, H20) .95 |
iAverage Neter Temperaturs (F} 97.93 ¢
iNoisture Collected {g) 253.70 |
iCarbon Dioxide Concentration (IV) &2 1
{Oxyqen Concentration (IV) 17,08 |
INitrogen Concentration (IV) 76.70 1 ®
Hry Bas Reter Factor 1,0035¢ |
IPitot Constant 0.84 ¢
IParticulate Catch 0,1160 |
] }
! |
{Average Saspling Rate (dscée) 0.62 ¢
1Standare Meterad Voluse,Va(std) (dacé) 9.2 1 @
iStandard Hetersd Voluse,Va(std) (dsce) 1,398 |
{Standard Yoluse Water Vapor,Vs (sct) 11.98 1}
15tandard Voluse Water Vapor,Vw (wce) 0.339 1
1Stack Moisture (IV) 19.93 ¢
{Nole Fraction Dry Btack Gas 0,803 |
iDry Molecular Weight 29,48 1 PS
{#at Molecular Weight .40 0
i18tack Gas Velocity,Vs (fpal 409083 |
|Stack Gas Velocity,Vs (apa) 1246.89 ¢
iVoluastric Flow Rate {acfai 130%74.15 ¢
IVolunetric Flow Rete laces) 9.4 !
{Voluastric Flow Rate (dacts) TN 27 |
{Volunetric Flow Rate idscea) 214,181 | o
\Percent Isokinetic 98,23 |
{Percent Excess Alr 530.47 ¢
{Fuel Factor,Fo 0.416 |
iUltimate 02 13.93 }
{Concentration of Particulate (grains/achi 2,28€-07 |
IConcuntration of Particulate (g/aca) 3. 236~07 ¢t
{Concentration of Particulate (grains/ducé) 0,03432 | @
iConcantration of Particulate {g/dacal 0,08314 ¢
I i
@
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APPENDIX D - MM 111 FIELD DATA SHEETS

Test Run No.
Test Run No.
Test Run No.
Test Run No.
Test Runs No. 5, 6, and 7, Outlets A and B, only
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APPENDIX D.1 - Test Run No. 1
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APPENDIX D.5 - Test Runs No. 5, 6, and 7, Outlets A and B, only
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APPENDIX E - PSD Sampling Parameter Summaries

E.1 - Test Run No. 1, 8/23/88
E.2 - Test Run No. 2, 8/24/88
£.3 - Test Run No. 3, 8/25/88

JES/045 E-1




APPENDIX E.1 - Test Run No. 1, 8/23/88

JES/045 E-3




FMC - POCATELLO, INLET RUN 1, 8/23/88
FILTER SET X
TINE  4,0000 TIMEaNINUTES
VOLUME  1.7900 VOLUMEwdcf MEASURED AT METER
Tn 872,7%500 Tu=IMPACTOR TENPERATURE (R} (F#db0)
T 484.9278 T=INPACTOR TEMPERATURE (K)
N 0.1060 IN=STACK MDISTURE FRACTICON (1/100)
MW 28,5800 MHsSTACK GRS NOLECULAR MEISHT WET BASIS
Pe 23,0600 PemABSOLUTE STACK BAS PRESSURE
Ga 0.0473 Qa3ANPLING RATE AT METER (DCFM)
Pa 28.0800 PamPRESSURE AT THE METER (BAROMETRIC) {IN. HB)
Te 346.5000 Ta=AVERASE METER TEMPERATURE (R)
2a 380.7477 QasACTUAL VOL. FLOW RATE THROUBH IMPACTOR (cal/sec)
u  0.0003 u=BTACK SAS VISCOSITY (paise)
Lasbds  0.0000 Lasbda=BAS MEAN FREE PATH (ce}
Pvac  0.0000 PvacsPRESSURE DROP ACROSS IMPACTOR (in, Hg)
Valatd) 1.3%00 Vaistd)e=Standardized Ketered Voluae (dscf)

fass Fract,  Interval
DpS0  Nat Weight Mass Less Geonetric  dN/dlog dP
STAGE aicron (grass) Fraction  Than #idpaint {gr/dact)

1 11,6932 0.00190  0.7494 0.2304 24,1818 4.413E-01
2 7.6386  0.00080 0.0193 0.2111 7.4517  4.801E-02
3 4,9641  0.00099 0.0239 0.1872 6.1702  5.928E-02
L] 33195 0.00480 0.1110 0.0742 §.1083  3.380E-01
3 2,083  0.00028 0.0040 0.0693 2.7000 1.3458-02
[} 1.1831  0,00126 0.0309 0.0388 1.5700  3.782E-02
? 0.7246  0.00004 0.0034 0.0332 0.9299  7,3006-03
g 0.4376  0.00040 0.0097 0.0254 0.57%8 2.22%E-02
BK-UP ¢ 0.4576 0.00106 0.0236 0. 0000 0.0478  &.000E-03

TOTAL 0,04143




FACILETY & FMC - POCATELLD

DATE: 8/23/88
1LOCATION:  INLET
iRUN NUMBER: 1.0¢

=zzzzsar=szEmaz==sSSss====zEs

'SAMPLING PARAMETER  PARTICLE SIIE DISTRIBUTION

: ECSTSasESSESST RO NSRS NEI IS RIS oA S EIATEA TSRO T SIS IRIT=AT

Total Sampling Time (ein.) 4.00
iCorrected Barcaetric Pressure (in, Hg) 24.08
iBbsolute Stack Pressure,Ps{in. Hg) 23.86
1Stack Static Pressure {in. H20) -3.00
iAverage Stack Temperature iF) 303,900
ttack Area (sq.in.) 20592.00
Metered Voluse, Vs {cu.ft.) 1.79
1Average Meter Pressure (in.H20) 6.53
‘Average Neter Teaperature (F) 84,50
iNoisture Collected {g) 87.7¢
‘Carbon Dioxide Concentration {WV) 7.5
i0xygen Concentration {iV} 16,09
Nitrogen Concentration (IV) 75.4%
iDry Gas Neter Factor 0,99960
iPitot Constant 0.84
\Average Sampling Rate [dscta) .35
!Standard Metered Voluae,Vaistd) [dsct) 1.39
iStandard Metered Yoluse,Va{std) (dsca) 0.03%
1Standard Yolume Water Vapor,Vw {scf) 4,14
i5tandard Voluae Water Vapor,Vw {sca} 0.117
iStack Moisture (IV) 10,64
iMole Fraction Bry Stack Gas 0.8%4
tDry Holecular Weight 29.84
‘et Molecular Weight 28.%
iStack Gas Velocity,Vs (fom) 2510.%9
iStack Bas Velocity,Vs (mpa) 745,23
\Wolusetric Flow Rate (acts) 359014, 37
‘Wolusetric Flow Rate (acem) 10157.292
iVolumetric Flow Rate (dscia) 139891.42
Woluaetric Flow Rate (dscam) 3961.72%
iPercent Isokinetic 104,43
iPercent Excess Air 386.93
ifuel Factor,Fo 0.647
iUltinate CO2 32,32

1




FNC - POCATELLO, OUTLET A RUN |, 8/23/88
FILTER SET L
TINE R0.0000 TINE-MINUTES
VOLUME 44,9700 VOLUNEsdcf NEASURED AT METER
Ts 734.5000 Ts=[MPACTOR TEMPERATURE (R} (F+460)
T 407.7222 T«INPACTOR TENPERATURE (X}
iX  0,1433 INsSTACK NOISTURE FRACTION (1/100)
M 20.1000 WN=STACK GAS NOLECULAR WEIBHT WET BABLS
Ps 23.3900 Py=ABSOLUTE STACK BAS PRESSURE
@ 0.4997 Qu=SANPLING RATE AT METER {DCFM)
Fa 29,6100 PasPRESSURE AT THE METER (BAROKETRIC) (IN, HB)
Ta 549.4000 TasAVERAGE NETER TENPERATURE (R)
Qa 371.9244 Qa=aCTUAL VOL. FLOW RATE THROUBW [MPACTOR (cal/wec)
v 0.0002 y=STACK BAB VIBCOSITY (poise)
Lashda 0.0000 LasbdasSAS MEAN FREE PATH (ce)
Pvac  1,4647 PvacePRESSURE DROP ACROSS INPACTOR (in. Hg)
Va{std} 34.8300 Velatd)sStandardized Wetered Voluse (dacél)

- -

Mass Fract, Interval

0p50  Nat Nsight Nass Less Geosstric  dM/dlog oP

STAGE sicran (grass) Fraction  Than Nidpoint (gridsct)
SEBSRIEESESEEEEIESSEECEENENEERUD as

1 11,1025 0.00060 0.0073 0.9927 23,3601 3.847E-04

2 1.2513  0.00037  0.004% 0.9883 B.9726  8.3B0E-04

3 4,738 0,00113 0.0137 0,9744 5.8%71  2,353E-03

L] 33404 0.00013 0,0018 0.9728 39754 4. 15QE-04

] 1.9766  0,0019t 0,0231 0.53494 2,569  3.3126-03

b 1.1207  0.00264 0.0320 0.917% 1.4804  4,4E89E-03

7 0,4840 0,00340 0,0412 0.874% 0.8733  5.443E-03

e 0.4282 0.00744  0,0901 0.785 0.5412  1,%328-02

BCK-UP < 0.4282 0,04493 0,784 0,0000 0.0463  1.408E-02

TOTAL 0.082%7

E-7
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FACILITY : FMC - POCATELLD

{DATE: 8/23/88
YLOCATEON: DUTLET &

LR

{RUN NUMBER: 1.00

Yo - yapapap——
i==zz=ssssss=== ITZaZTIITTZTIIS 2z

1SAMPLING PARAMETER  PARTICLE SIZE DISTRIBUTION

|=cassssasscsasszuszosss EEEELEEEE IS T az==zn

[P

iTotal Sampling Time (min.} 9¢.00
1Corrected Barometric Pressure {in. Hg) 23,81
iAbsoiute Stack Pressure,Ps{in. Hgl 23.5%
iStack Static Pressure (in. H2D) -0.30
iAverage Stack Tesperature (F) 131.00
iStack Area (sq.in,) 45946.00
IMetered Voluse,Va (cu.ft.) n.9
iAverage Meter Pressure (in.H20) 0.52
iAverage Meter Teaperature (F) §9.40
Moisture Collected (g} 135,20
iCarbon Dioxide Concentration (V) 7.3
i0xygen Concentration (V) 16,23
iNitroger Concentration (IV) T5.43
iDry Sas Meter Factor 0.99430
iPitot Constant 0.84
iAverage Saspling Rate {dscfe) 0.4
iStandard Metered Voluse,Vai{std) (dsci) 35.83
iStandard Metered Voluae,Va{std) (dsce) 1.043
iStandard Voluae Nater Vapor,V {scf) 7.3
iStandard Voluae Mater Vapor,Vs {sca} 9.20%
15tack Moisture (V) 1453
Mole Fraction Dry Stack Bas 0,853
iDry Kolecular Weight 2.8
iNet Nolecular Weight 28.10
Stack Bas Velocity,Vs (1pa) 3313.0
iStack Bas Velocity,Vs (apa} 1010.07
{Volunetric Flow Rate {acfa) 108747.49
iVolusetric Flow Rate (acas) 299%,33%
Yolunetric Flow Rate {dscia) $9022,52
iVolusatric Flow Rate (dsces) 1934.718
iPercant lsokinetic 100,23
iPercent Excess Air 411,%9
iFuej Factor,Fo 0.837
Witisate COZ 32.81

mr e ma mm mEm mm mE W W W A= mr wm mm wm mw ww M W M= mm e m= mm mm ww wm Tm ¥R W e M e mm mm me L4 mm mm ma mm ma wm




FME - POCATELLO, OUTLET B RUN 1, 8/23/88
FILTER SET ¥
TIME 90.0000 TIME=NINUTES
VOLUME 40,1700 VOLUNE=dcf MEASURED AT METER
Ts 870.2897 TunINPACTOR TEMPERATURE (R) (F+440)
T 483.1387 T=INPACTOR TEMPERATURE (K) .
IN 0,1872 IN=BTACK MOISTURE FRACTION (1/100)
M 27,4400 MN=STACK GAS MOLECULAR NEIGHT WET BASIS
Py 23,3200 PewABSDLUTE STACK BAB PRESSURE
@s  0.4453 QuvSANPLING RATE AT METER (DCFM)
Pa  23.3400 PasPRESSURE AT THE METER (BAROMETRIC) (IN. W)
Ta 357.9400 Te=AVERAGE METER TENPERATURE (R)
Ga 407,7386 QamACTUAL VOL. FLOW RATE THROUBH INPACTOR (cal3/sec)
u  0.0003 usQTACK GAB VIBCOS1TY (poise)
Lanbda  0.0000 LanbdanthB MEAN FREE PATH (cel
Pvac  0,0000 Pvac=PRESSURE DROP ACROSS INPACTOR (in. Hg)
Valstd) 32.6100 Va(stdiwBtanderdized Netered Voluse (dscf)

Mass Fract. Intarval
Dp30  Nat Neight Nass Less Geonetric  dM/dlog dP
STAGE aicron  (grams} Fraction  Than #idpoint {gr/dect)

1 11.2892 0.00170 0.0227 0.9773 Z3.7384  1.24%-03
2 1.3733  0.00121  0.0182 0.9611 9,125  1.0938-03
3 4.8113  0.00140 0.0187 0.9423 5.9%2 3.573%-03
4 3.3976  0.00139 0.0184 0.923% 40431 4,3548-03
3 2.0117  0.00184 0.024 0.8993 2.8144  3.828E-03
6 1.142¢  0.00148 0.0224 0.8749 1.5163  3,2368%-03
7 0.7010  0,00276 0.0348 0.8401 0.8951  A.132E-43
8 0.4441  0.00447  0.0597 0.7804 0.3380 1.067E-02
BCK-UP ¢ 0.4441  0.03843 0.7804 0.0000 0.0471  1.420E-02
TOTAL 0.074%0

E-9




FACILITY : FNC - POCATELLD

1DATE: 8/23/88

TLOCATIONs OUTLEY B

iRUN NUMBER: 1.00

| SZZEEZS2sI=IZTITTIATTASITRITANITISS

{SAMPLING PARAMETER  PARTICLE SIIE DISTRIBUTION

l=mszgzzzs=csazssssSscSESIEISIISSSESSISSSiETANNTESISITASS SIS SS0EE

»
¢
b

iTotal Sampling Time {min.) 90.00
iCorrected Barometric Pressure (in. Hg} 25.54
iAbsplute Stack Pressure,Ps{in. Hg) 25,52
‘5tack Static Pressure (in. H2D) -0.36
tAverage Stack Teaperature {F) 140.00
i5tack Ares {sg.in.} 4595.,00
iMetered Voluse,Va (cu.ft,) 40.47
iAverage Neter Pressure (in.H20) 0.47
ifiverage Neter Temperature (F) 97.94
Moisture Collected (g) 199.20
tCarbon Dioxide Concentration (IV) 1.40
iDxygen Concentration {IV) 16.10
iNitrogen Concentration (1V) 76.30
iDry Gas Meter Factor 1.00330
iPitot Constant 0.94
iAverage Saapling Rate (dscfa) 0.34
1Standard Metered Volume,Va(std) {dscf) 32,68
iStandard Metered Volume,Va(std} (dsce) 0.923
i5tandard Volume Mater Vapor,Ve (sct) 9.19
i5tandard Volume Mater Vapor,Vw (sca) 0,248
i15tack Noisture (IV) 18.72
Mole Fraction Dry Stack Gas 0.813
iDry Molecular Weight 29.86
et Melecular Neight 7.54
1Stack Gas Velocity,Vs (fpa) 3300.33
iStack Gas Velocity,Vs (mpa) 1003,93
iVoluaetric Flow Rata {acts) 103335.01
iVolusetric Flow Rate {acas) 2983.114
iVolusetric Flew Rate {dscfa) 54213, %9
‘Wolumetric Flow Rate {dscas) 181B. 384
iPercent Isokinetic 93.38
iPercent Excess Air 3196.70
iFuel Factor,Fo 0,432
{Ultimate CO2 33.09

E-10




APPENDIX E.2 - Test Run No. 2, 8/24/88
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FMC - POCATELLO, INLET RUN 2, 8/24/88

FILTER SET AB
TIE  4.0000 TINE«NINUTES

VOLUME  {,4500 VOLUME=dcf MEASURED AT METER
Ts 910.3000 Tu=IMPACTOR TEWPERATURE (R) (F+460)
T 303.3889 T=IMPACTOR TEMPERATURE (K}
N 0.1872 IM=STACK MOISTURE FRACTION (1/100)
M 27,4400 MUeSTACK GAS NOLECULAR WEIBHT MET BASIS
Ps 23.3500 Pa=ABSOLUTE STACK SAS PRESSURE

Qo 0.4125 Qu=SANPLING RATE AT NEVER (DCFN)
Pa 25.3700 Pa=PRESSURE AT THE METER (BAROMETRIC) (IN. HE)
Ta 339.1300 Ta=AVERASE METER TEMPERATURE (R)

Qa 193,3333 QasACTUAL VOL. FLON RATE THROUSH IMPACTOR (cad/sec)

u  0.0003 usBTACK BAS VISCOSITY (poise)
Lasbda  0.0000 LanbdasBAS MEAN FREE PATH (ea)
Pvac  2.0000 PvacsPREGSURE DROP ACROSB IMPACTOR (in. Hg)
Va(stdl 1.3300 Valutd)»Standardized Metered Voluse (decé)

amm-

0pS0 Nt Weight Mane
STASE micron igrass) Fraction

1t.6921 0.03240 0.8383

- O LR B ) P e

8 0.4511 . 0.00019 0.00%0
BCK-UP ¢ 0.4611 0.00H4?  0.0393
TOTAL 0.03773

E-13

Mass Fract. Interval
Less Beosatric  dM/dlog dP
Than Nidpoint {gr/duct)
SESSRE i EESESEERAARIEE
0.1417 24,1786  3.957E-0L
7.6387 0,00103 0.0273 0.1144 94493 &, 460E-02
4.9831 0.00094 0.0249 0.0893 6.1488 3.083E-02
3.3190  0.0004% 0.0183 0.0M3 41876  3,299€-02
2,0838 0.00032 0.0138 9.0373 2.7019  2.451E-02
1.1842  0.00038 0.0101 0.0474 1.5709  1.7948-02
0.7267 0.00011 0.0029 0.0443 0,927 b.019E-0)
0.0393 0,5769 1.114E-02
0.0000 0.0480 B.799E-03
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FACILITY : FMC - POCATELLD

s DATE: 8/24/88
{LOCATION: INLET

'eLM NLUIMRER: 2.00
'===========:==================================
SAMPLING PARAMETER  PARTIELE SIZE DISTRIBUTION

emmsEEr=mgEEE

SSESEIRTZITIESEITISIISNSNES EIBBE=Eaz

mmmnE

¥
]
[
H
[]
b
1
?
1

¥
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3
1
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1
1
1
i
1

'

F

+
t

Total Saspling Tise (min,} 4,00
Corrected Barometric Pressure (in. Hg) 25.57
Absolute Stack Pressure,Ps{in. Hg) 25,35
Stack Static Pressure {in, H20} -1.00
fiverage Stack Teaperature (F) 521,00
Stack srea (sq.in.) 20592.00
Metered Volume,Va (cu.ft.) 1,65
fAverage Neter Pressure {in.H20) 0.53
tAverage Neter Teaperature (F) 99.13
iHoistyre Collected (g) £99.20
tCarbon Dioxide Concentration (AV) 7.60
iOxygen Concentration (XV) 16.10
iNitrogen Concentration (IV) 76.30
1Dry bas Meter Factor 0.99950
{Pitot Constant 0.84
tAverage Saspling Rate (dscte) 0.33
iStandard Metared Volume,Ve{std) (dscf) 1.33
iStandard Metered Yoluae,Va{std} (dsca} 6.038
i1Standard Volume Water Vapor,Vw [sct) 7.39
iStandard Voluae Water Vapor,Vw (sca) 0.284
1Stack Moisture {XV) 18.72
Hole Fraction Dry Stack Bas 0.813
{0ry Molecular Weight 29.86
iNet Molecular Weight 7.4
iStack Gas Velocity,Vs {fpa) 219.719
iStack Gas Velocity,Vs (apa) 494,08
iVolumetric Flow Rate {acim) 326010.30
iVolusetric Flow Rate {acas) 9232.412
iVolumetric Flow Rate (dscfm) 1207%1,11
HYolusetric Flow Rate (dscas) 3419.672
iPercent Isokinetic 113,91
iPercent Excess Air 396.70
iFuel Factor,Fo 0.532
Witisgte 02 33.09

E-14
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FNC - POCATELLO, OUTLET & RUN 2, 9/24/88
FILTER SET AE
TIME 90,0000 TINE=MINUTES
YOLUME 37.3800 VOLUMEsdcf NEASURED AT METER
Ts 724.0000 TasINPACTOR TENPERATLRE (R) (F+d§0)
T 403.0000 T=INPACTOR TEMPERATURE (KX)
1% 0.1872 IN-BTACK MOISTURE FRACTIDN (%/100)
M 27,4400 MW=STACK 6AS MOLECULAR WEIGBHT WET BASIS
Ps  23.3800 Py»ABSOLUTE STACK 848 PRESSURE
Ga  0.4137 GasfANPLING RATE AT METER {DCFN)
Pe  25.4000 PasPRESSURE AT THE NETER (BARONETRIC) (IN. HB)
Ta 543.5800 Ta=AVERASE NETER TEMPERATURE (R)
da 312.2482 QasACTUAL VOL, FLOW RATE THROUBM [MNPACTOR (cal/sec)
u  0,0002 y=STACK A8 VISCOSITY (poine)
Lasbda  0.0000 Lashdas=BAS MEAN FREE PATH (ca)
Pvac  1.1647 PvacePRESSURE DROP ACROSS INPACTOR {im. HWg)
Valstd) 29.0800 Vatstd)=Btandardized Metered Volume idscf)

Nass Fract. Interval
Dp50  Nat Weight Hass Less Beoaetric  dN/dlog dP

STAGE aicron (grass} Fraction  Than Midpoint {gr/dsct)
SENSEESEAEEEEAREENIENEEEEEEREEEEREEEREEEREESENSEE AR ARANIEEEUEAREREEAREEAN
i 12,0663 0.00100 0.0183 0.9017 24,3828  B.345E-04
2 7.8806 0,00086 0.0102 0.9715 §.7314  1,563E-03
3 5.1413  0,0007% 0,0139 0.9373 5, 3654 2.115E-03
L) 3.4300 0.00103 0.0188 0.9347 §,.3202  1.5198-03
3 21476 0,00007 0.019 0,919 27921 2.424E-03
b 1.2169  0.00156  0.0289 0.8%06 1.0166  J.204E-03
7 0.74t4  0,00214 10,0392 0.8514 0.9498  5.134E-03
0.4622 0.00337 0.0417 0.78%8 0.5854  0.4828-03
BCK-UP ¢ 0.4622 0.043146 0.7898  -0.0000 0.0481  1.134E-02
TOTAL 0. 03445
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FACILITY : FMC - POCATELLO

1 DATE: B/24/88
LOCATION: OQUTLET A
VRUN NUMBER: 2.00

:===================================diﬁi

'GAMPLING PARAMETER  PARTICLE SIIE DISTRIBUTION

::=====:=ﬂ=======III===l=======a===’833=3======!:===ﬂﬁ=l=8l=====l=!

‘Total Saspling Tise {#in.}
\Corrected Barosetric Pressure {in, Mg)
{Absolute Stack Pressure,Ps{in. Hg)
i5tack Static Pressure {in, H20)
iAverage Stack Teaperature (F)
18tack Area (sg.in.)

Hatered Voluse,Va {cu.ft.)
‘Average Neter Pressure {in.H20)
ihverage Meter Tesperature (F)
ikoisture Collected (§)

iCarbon Dioxide Concentration {1V)
iOxygen Lonzentration (1V)
iNitrogen Concentratien (IV)

iDry Bas Meter Factor

tPitot Constant

20.00
25.50
23,50
=0.30
£32.00
4594.00
17.38
0.43
105.58
199.20
7.40
16.1¢
76,30
0.99950

iAverage Saspling Rate {dscfa)
iStandard Metered Voluae,Va(std) (dsci)
i1Standard Metered Voluse,Va(std) (dsca}
iStandard Voluse Water Vapor,Vw (sct)
iStandard Yoluae Water Vapor,Vw (sca)
tStack Moisture (IV)

iMole Fraction Dry Stack Bas

tBry Nolecular Weight

iMet Molecular Weight

i5tack Gas Velocity,Vs (fpm)

iStack Gas Velocity,Vs (ape)
iVolumetric Fiow Rate {acie)
Volusetric Flow Rate {aces)
iVolusetric Flow Rate {dscta)
Woluaetric Flow Rate {dscaa)

iPercent Isokinetic

iPercent Excess Air

iFuel Factor,Fo

iWltimate CO2

0.33
29.88
0.84

.39
0.256
18.72
¢.813
29.9h
27.54

2835.19
870.57
?1160.14
2381.453
36453.93
1398.832
95.42
196.70
0.632
13.09

'
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FAC - POCATELLO, OUTLET B RUN 2, B/24/88
FILTER SET FL

TINE 90.0000 TIME=MINUTEB

VOLUME 44,0000 VOLUME=dc NEASURED AT NETER
Te 849.5714 TenINPACTOR TEMPERATURE (R) (F+4b0)
T 471.46308 T=1NPACTOR TENPERATURE (K)
M 0.1872 IMsSTACK MOISTURE FRACTION (1/100)

M 27.4400 KN=STACK GAS NOLECULAR WEIGHT MET BASIS

" Lanbda

Ps 25.3900 Py=ABSOLUTE STACK BAS PRESSURE

In  0,4889 Ca=SAMPLING RATE AT METER (DCFM)

Pa 25,6100 Pa=PRESSURE AT THE NETER (BAROMETRIC) {IN. WB)
Ta 570,2700 Ta=AVERAGE METER TEMPERATURE (R}

Qa 424,3484 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cal/eec)
u  0.0003 u=BTACK 8BRS VISCOSITY (poise)

0.0000 Laabda=8A8 MWEAN FREE PATH icw)

Pvac  0.0000 PvacePREBSURE DROP ACROSS INPACTOR (in. Hg)
Vaistd} 34.9200 valstd)nStandardized Netered Voluse (dect)

Mams Fract, Interval

0p50  Nat Uaight Mass Lass Beometric  di/dlog dP

STAGE wmicron (grass) Fraction  Than Nidpoint {gr/dsct)
SSNESNEEESEEAESEEESIESEESSEEISIEENEEREREENEEEESNINEIENNANRNINNARTINEARLANE
1 10.937%  0.00100 0,0t39 0, 9849 23,3838 4.493E-04

2 T.1441  0,00070  0.0094 0.9711 8.8397 1,46728-03

3 4.6606 0.00092 00124 0.9647 5.7708  2.193E-03

4 3.2919  0.00088 0.0019 0.9328 373 2,574E-03

3 1.9492 0.00154 0,0221 0.9307 2.3331  3.184E-03

] 1.1074  0.00221 0.0298 0.9008 1,492 3.978E-03

? 0.4792 0.00282 0.0340 0,848 0.8073 U, 240E-03

8 0.4304 0,003%8 0,0807 0.7842 0.5407  1.334E-02
BCX-UP < 0.4304 0.03827 0.7862 0.0000 0,044  |,331E-02

TOTAL 0.07412
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FACILITY : FMC - POCATELLO

{DATE: 8/24/88
tLOCATION: OUTLET B
TRUN NUNBER: .00

—=omSEEE=gs==as -

1SAMPLING PARAMETER  PARTICLE SITZE DISTRIBUTION

1
1
]
1
¥
)

iTotal Sampling Time (min.) 90.00
iLorrected Barosetric Pressure {in, Hg} 23,61
iAbsolute Stack Pressure,Ps{in. Hg) 25.59
i§tack Static Pressure {in., H2D} -0.30
iAverage Stack Teaperature (F) 138.00
1Stack Area (sq.in.) 4596.00
iNetered VYoluse,Ya {cu.tt.} 44,00
iAverage Meter Pressure {in.H2D) 0.40
ihverage Meter Teaperature {F) N 110.27
iMoisture Collected {g) ¢ 199.20
tCarbon Dioxide Concentration (V) 7.40
t0xygen Eancentration (IV) 15.10
iNitrogen Concentration (IV) 76.30
iDry bis Meter Factor 0.99950
iRitot Constant 0.84
Average Sampling Rate (dscim) 0.39
iStandard Metered Volume,Ve(std) (dsct} 34,92
iStandard Metered Volume,Va(std} (dsca) 0.989
iStandard Voluse Mater Vapor,Vw (sct) 9.39
iStandard Voluaw Water Vapor,Vw {sca) 0,266
iStack Moisture (V) 18.n
iMole Fraction Dry Stack Gas 0.813
iDry Molecular Weight 9.8
et Molecular Weight 27.64
+Stack Bas Velocity,Vs (fpe) 3389.11
tStack Gas Velocity,Vs [(mpm) 102,90
Volusetric Flow Rate (acfe) 10253074
iYoluaetric Flow Rate (acas) 3043.271
iVolusetric Flow Rate (dscie) 63B17.3%
iYolusetric Flow Rate (dscam) 1807,313
iPercent Isokinetic 102.77
‘Percent Excess Air 395,70
iFuel Factor,Fo 0.432
ibltisate CO2 33.09

L
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APPENDIX E.3 - Test Run No. 3, 8/25/88
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FNC - POCATELLO, INLET RUN 3, 8/25/88
FILIER SEY P
TINE  4,0000 TINEsNINUTES
VOLUME  1.7500 VOLUME=dc# MEASURED AT METER
Ts 822.0000 TasINPACTOR TEMPERATURE (R} (F+ds0)
T 436,333 T=INPACTOR TEMPERATURE (K)
I 0.1143 IN=8TACK NOISTURE FRACTION (I/100)
M 20,5900 MW=STACK 8AS MOLECULAR WEIEHT WET BASIB
Ps 23.3100 Ps=ABSOLUTE STACK BAS PRESSURE
@a 0,4375 QueSANPLING RATE AT METER (DCFW)
Pa 25.3300 PanPRESSURE AT THE METER (BARGMETRIC) [(IN. HW8)
Ta 537.0000 TasAVERAGBE METER TEWPERATURE (R)
Qa 347.8119 QampCTUAL VOL. FLOM RATE THROUGH INPACYOR (cal/eec)
u  0,0002 ueSTACK BAS VISCOSITY (poised
Lashda 0,0000 LanbdasBAE MEAN FREE PATH {ca)
Pvac  0.0000 Pvac=PRESSURE DROP ACRDS8 IMPACTOR (in. Hg)
Ya(std) 1,4200 Va(atd)sStandardized Neterwd Volume (dacf)

H;;l Fract. Interval
Dp30  Net Weight Mams Less Geometric  ¢M/dlog dP

STAGE asicron (grass) Fraction  Than Midpoint {gridact}

ANE AEESESRGRECESIRARASRARREEEREEEE

! 11,9645  0.04549 0.9103 0.0697 24,4386 7.980E-01

2 7.0343  0.00129 0,025 0,043 9.6693  7.578E-02

3 3.0983 0,00113 0.0230 0.0408 6,120  8.739E-02

L 3.6000 0.00038 0.0070 0.0338 §, 2843 2.3176-02

L] 2,1306 0,00023 0.0044 0,0292 L, 1493  1.097E-02

] 1,2086 0.00030 0.0040 0.4232 1.6047  1.324E-02
l 0.7385 0.00000 0.0000 4.0232 0.9447  0.000E+00

8 0.46358  0,00000 0,0000 0.0232 0.58%1  0.000E+00

BCK-UP ¢ 0.4536 0.0011& 0.0232  -0.0000 0.048t b, 408E-03

T0TAL 0.04597
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FACILITY & FNC - POCATELLD

tDATE: 8/25/88
LOCATION: INLET
1RUN NUMBER: 3.00

ISAMPLING PARANETER  PARTICLE SIZE DISTRIBUTION

]
Il

! EEECE S SSTEIEECICSSISISSaIISSSRsS=Z==aT = JETETE t-4
Total Sampling Time (win.) 4.00
iCorrected Barometric Pressure (in, Hg) 23,53
tAbsolute Stack Pressure,Ps{in, Hg) 25.31
iStack Static Pressure {in, H20) =3.00
‘Average Stack Teaperature (F) 321.00
15tack Area (sq.in.) 20392.00
iMetered Volume,Va (cu.ft,) 1.73
‘Average Meter Pressure {in.H20) 0.5
iAverage Weter Teaperature {F) 97.00
iMoisture Collected (g) 82.00
iCarbon Diowide Concentration {1V) 7.50
tOxygen Concentration {XV} 16,50
iNitregen Concentration (1Y) T6.43
iDry Bas Meter Factor 0.99940
iPitot Constant .84
tAverage Sampling Rate {dscia} 0.33
{Standard Metered Voluse,Va(std] (dscf} 142
i5tandard Metered Voluae,Va{std) (dsca) 0.040
iStandard Volume Mater Vapor,Vw [scf) 3.87
1Standard Voluae Water Vapor,Vw (sce) 0.109
i5tack Moisture |2V} 11.83
Mole Fraction Dry Stack Bas 0.884
iDry olecular Neight 29.9%
iMet Molecular Weight 20.%%9
i5tack Bas Velocity,Vs (fpm) 2298.67
iStack Gas Yelocity,Vs {apa} 700.64
Wolumetric Flow Rate {acte) 328710.12
Volunetric Flow Rite {acea) 9309.070
iVolunetric Flow Rate [dscfe) 132163.04
iVoluaetric Flow Rate (dscaa) 3742685
iPercent Isokinetic 112,86
iPercent Excess Air 446,18
iFuel Factor,fo 0.587
itltinate CO2 39,43
E-22
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FNC - POCATELLO, QUTLET & RUM 3, 8/23/88
FILTER SET FP
90,0000 TINE=NINUTES
43.0000 VOLUME=dct MEASURED AT METER
Ts 707.3300 TenIMPACTOR TEMPERATURE (R} (F+440)
T°392.4270 T=[NPACTOR TENPERATURE (K)
0.2152 IN=GTACK WDISTURE FRACTION (X/100)

27.2400 MW=STACK GAS MOLECULAR WEISHY WET BASIS

T
VOLUKE

18
[
Ps
s
Pa

23,5100 Ps=ABSOLUTE STACK BAS PRESSURE

0.3000 Qa=SAMPLINB RATE AT METER (DCFM)

23.5300 Pa=PRESBURE AT THE METER (BAROMETRIC) (IN. HS)

Te 340,4200 TasAVERAGE NETER TEMPERATURE (R)
2 379.8007 QasACTUAL VOL. FLOW RATE THROUBH IMPACTOR (cal/sec)
0,002 y=BTACK BA8 VISCOSITY (poism)

Lastda  0.0000 LesbdasBAS MEAN FREE PATH (cal
Pvac  1,7500 Pvac=FRESSURE DROP ACROSS INPACTOR (in. )
Valstd) 36.0300 Va{std)sStandardized Netersd Voluse (dscé!)
Mass Fract. Interval
Dp%0  Nat Naight Mass Less Geomstric  dW/dlog oP
STAGE wsicron (grass) Fraction  Than Ridpaint (gr/dect)
SRS RIS SNSRI RN EE R EREER SR SANEEEEEEEFENE RN TAEAESEAREERSEARESERARED
1 10,8391 0.00062 10,0088  0.9912 23,2099 3,999E-04
2 7.0792 0.00034 0.007% 0.9836 8.7597 1.250E-03
3 4188  0,00072 0.0102 0.974 5. 182  1.463E-03
4 3.2612 0.0004% 0.00%8 0.9537 3.8810  1.953E-03
3 1.9297  0.00138  0.0193 0. 9444 2,5086  2,394E-03
b 1.0041  0.00187 0.0284 0.un 1.4330 3.2%0E-03
7 0.6876  0.00349 0,0494 0. 8483 0.8344  4.948E-03
8 0.4178  0.01292 0.1771 0.6713 0.5281  2.034E-02
BCK-UP < 0,4178 0.04888 0.4913  -0.0000 0.0457  1.089E-02
TOTAML 0.0701
E-23




FACILITY : FNC - POCATELLD

‘DATE: 8/25/88
'LOCATION: ODUTLET &
iRUN NUMBER: 3.00

::::::::::::2.!""5""!'"'5!""3""!"'""'===================:
{SAMPLING PARAMETER  PARTICLE SIIE DISTRIBUTIEN '
j======z3=z3zz=zss2szszssssss PR I L] 23IT2FITTTTTILISTTIIVIZSTD )
iTotal Sampling Time (min.) 90,00 :
iCarrected Barometric Pressure {in, Hg) 23,531
iAbsolute Stack Pressure,Psiin. Hg) 25,81 4
1Stack Static Pressure {in., H20} =0.30 i
iAverage Stack Temperature (F) 139.00 ¢
i5tack Area {sq.in,} 4395.00 |}
{Metered Voluse,Vm (cu.ft.)} 43.00 ¢}
iAverage Meter Pressure {in.H20) 0.62 1
iAverage Meter Teaperature (F) §00.42 1
iHoisture Collected (g) 209,50 §
iCarbon Dioxide Concentration (IV) 7.09
tDxygen Concentration {XV) 16,10 }
iNitrogen Concentration {1V) 75.8% 1
ilry Gas Meter Factor 0.99430 @
iPitot Constant 0.84 ¢
iAverage Sampling Rate (dscia) 0.40 |
i5tandard Netered Voluse,Va{std} (dsct) 38,03 ¢
iStandard Metered Volume,Ve(std) (dsce) 1.020 ¢
iStandard Voluse Water Vapor,Vw (scf) 9.88 ¢
i5tandard Voluee Water Vaper,Yw {sca) 0.280 |
i5tack Moisture (IV) 21,92}
iHole Fraction Dry Stack Gas 0,783 |
i0ry Molecular Weight .71
i¥et Molecular Weight 27.24 |
iStack Gas Velocity,Vs {fpa) 3393.91
i5tack Gas Velocity,Vs {mps} 1034.46 |
iYoluaetric Flow Rata (acfa} 108322.21 )
iVolusetric Flow Rate (acas} 3057,585 |
iVolusetric Flow Rate (dscfe) 63042,13 )
Wolusetric Flow Rate (dscas) 1808.009 }
iPercent Isokinetic 106,02 }
iPercent Excess Air 382.99 ¢
\Furl Factor,Fo 0.681 !
ibltimate CO2 30,70 4
E-24
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FAC - POCATELLO, OUTLET B RUN 3, 8/23/88
FILTER SET FK
TINE 90.0000 TINEsNINUTES
VOLUME 44,3200 VOLUNE=dcf NEASURED AT NETER
Ts 834.7000 Ts=INPACTOR TENPERATURE (R} (F+4i0)
T 473.4111 T=INPACTOR TENPERATURE (K)
I 0.2047 tM=BTACK MOISTURE FRACTION (%/100)
HN 27.4200 MNsSTACK BAS MOLECULAR WEIGHT WET 3ABIS
Ps 25,3100 Pe=ABEOLUTE STACK BAS PRESSURE
Qs 0.4947 QanSANPLING RATE AT METER {DCFMI
Pa 15,3300 Pa=PRESSURE AT THE METER (BAROMETRIC) (IN, HG)
Ta 354.9300 Ta®AVERAGE METER TENPERATURE {(R)
Qa 437.1143 QasACTUAL VOL, FLOW RATE THROUBH [NPACTOR (cad/sec)
u  0.0003 u=STACK BAS VISCOSITY {paima)
Lasbda  0.0000 Lanbda=BAS MEAN FREE PATH (ca)
Pvac  1.5000 PvacePRESSURE ORDP ACROSS INPACTOR (in. Wg)
Unistd) 34.3300 Valstd)sStandardized Metered Voluse (dscf)

-------- - awa

Nass Fract. Interval
Dp%0  Net Weight Mame Less Geosetric  dM/dlog dP

STAGE wmicron (grams) Fraction  Than Nidpoint (gr/deck)
L b BE SESASEFSSENTENENERSEEESEESRRARERAER

! 10,9994  0.00066 0.0088 0.9912 25,0211 A, 161E-04

2 5,9230  0.00027 0.003% 0,9876 0.3662  4.2006-04

4] 49178 0,00092 0.0049 d.9807 3.592% 1. I91E-03

4 3.1903  0.00091 0,0121 0.9584 J.7963  2.359E-03

3 1.8693  0.00130 0.0173 0.9513 2.4951  2.427E-03

b 1.0740  0.001%6 0.025) 0.7253 1.4243  3.3%4E-03

7 0.4597  0.00519 0.06%0 0.8343 0.8417  1.041E-02

8 0.41%4  0.01309 0.17TM0 0.46622 0.5260 2.827E-02

BOK-UP < 0.419¢ 0,0913F 0.4822  -0.0000 0.0438 1.133E-02

TOTAL 0.07321
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FACILEFY : FAC - POCATELLD

i DATE: B/25/88
ILOCATION: DUTLET B
{AUN NUMBER: 3.00

::===================B==================::::::lR===================
{SANPLING PARAMETER  PARTICLE SI1IE DISTRIBUTION

==== Pt et S P P LR P P S
tTotal Sampling Time (min.) 90.900
iCorrected Baroaetric Pressure {in. Hg) 25,33
|Absclute Stack Pressure,Ps{in. Hg) 25,51
}Stack Statit Pressure {in, W20} -6.30
thverage Stack Tesperature (F) 140,90
iStack Area {sq.in.} 4394.00
‘Metered Voluse,Vm (cu.ft,} 44.52
tAverage Meter Pressure {in.H20) ' 0.5b
‘Average Meter Teaperature (F) 94.93
i#oisture Collected (g) 198,30
1Carbon Dioxide Concentration {1V} 1.3
10sygen Concentration (XIV) 16,80
INitrogen Concentration (XV) 75.%0
iDry Gas Meter Factor 1.0035¢
iPitot Constant 0.84
tAverage Saspling Rate (dscie) 0,40
JStandard Metered Volume,Va(std) (dscf) 36,33
iStandard Netered Volume,Vm{std) {dsce) 1.029
iStandard Voluse Water Vapor,Vw (scf) 9.13
iStandard Voluse Water Vapor,Vw [sca) 0,289
1Stack Moisture {IV) 0.4
‘Mole Fraction Dry Stack Gas ¢.79%
10ry Molecular Weight 29.94
et Molecular Meight 27.42
i5tack Bas Velocity,Vs {fpm) 345%5.52
i8tack Gas Velocity,Vs (mps} 1033.24
iVolumetric Flow Rate (acta) 110288, 62
Volusetric Flow Rate {aces) 323,374
iVolumetric Flow Rate (dscie) 83761.47
iVolumetric Flow Rate {dscas) 1842.345
iPercent isokinetic 103.79
iPercent Excess Air 3ib.48 |
iFuel Factor,Fo 0,562 )
‘Witinate €02 37.21 3

H
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JES/045

APPENDIX F.1 - Test Run No.

1




(R })

PLANT covvsvvaenssr FED = POCATELLD

DATE .ovuvvananenan 8723768
SARPLING LOCATION ., IMLET
SAMPLE TYPE ........PSD

SAMPLING DATA

PROBE LENSTH AMD TVPE ......GLASS

HEIGHT OF LOCATION(#).,....  50.00
MOZILE 1.0, vovvvrrerrieerrs 0,250
ASSUNED MOISTURE, % ........  S.60

RUN NUMBER ....covvs 1.00 SANPLE BOY MUMBER ...00vvenivie

OPERATOR +..vouuas. ANH/ITH METER BOY WUMBER .0uuvvovss RAC-S

ANBIENT TEMPERATURE 85,00 NETER DELTA H3 +ovvvunvnvens .0

BARONETRIC PRESSURE .10 KFMCTOR viivesraracicanens ]

STATIC PRESSURE (Ps) -3.00 PROBE HEATER SETTING ,......N/R

FILTER MUMBER ....0u04s HEATER BOI SETTING ......... 230.00

"l’.sm! vuw! L) m m ? sranshanddun 012‘

INITIAL LERK CHECK . 0.001 ORY/GAS KETER FACTOR 1Y) .., 0.999%0

1D TRAP WINBER ....... FINML LEAK CHECK ....0vvenne 0,010 3 5° Wy

SCHEMATIC QF TRAVERSE POINT LAYDUT
! Orifice Tesporature: deg. F
H Clock Pressure
] Sespling Time  Bas Meter Velocity Stach Diéforential Ory Sas Meter
! Traverse Ties  {-hr  Reading Hoad Ts, (dnl N, in. K20 e Pump
i Point Mia, Clock) (Va), cu.ft (dsl Pu}, in std, Fliter Mdsorbent Inlet  Cutiet Ispinger Vacuus
I Muster in, K20 dsq. F Desired Actus]l Probe Bkin Trap (lain) (Toout) Exit  in. Hy
lommammmaan .00 12113 730,012
] .M 730,890 [ 505 0.5 0.5 04 - B7.00 85,00
b-5 4,00 12119 1.802 0.24 ] Lu 03l 425 B7.00  B6.OO
END
y
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IMPACTOR FIELD DATA
)
s Plant Name>__EMC / Poc scerw
"7 sampling Location> AT Sample Ident.> “AM7c- PSD- (V-
Type of Impactor> AJveccor/ w‘/ PL. Impactor Substrate> X

a5, Date of/ay/9€ (MMDDYY) Time Start_/2°/S (HHMM) Time Finish /279 (HHMM)
: p p —ar —r—
Ouct Dimensions_13 xL@ or Diameter - ft.
[ 1] M [FT])
PTCF IJBEF Test Duration min.
— T B L p— , TR
k) Bar Press. ;1‘-!.!"_ *Hg Static Press. -3.0 "H:0
- [(?
Mozzle Dia. 0.2<0 inches Condensed Water e gns
| TR}
Intake leak rate .00/ cfm Operator initials s Wk /7% ]
B | W
o . 133Qmaltn Yrmp = $6§¢ Js * Yo.0y 4rf
ry s
. o o | sua el SR -2 L VN
Clock 'Sy in. tn. Tom. et § owtet | Temr '-t:::' %.'..'3'.'
" Nw Reading ' "o " L3 T r L3 - [y
Fd o
we LD-S L2 | 7300121 .21 Ised.| 505 | 57 | 3¢ 132 60"’
s |D-S Lz ] 99083 | 24| S3} ek | &% | ¥¢ Ho ¢o-
we | D-S 2¢ | 731,802 .24 ]| .s3] cos| 52 | ¥¢ 25 PN
0 b LY oo
[ ]
0
(3] ]
m
Mz
| 1]
Bis
914
"ns
nr
s
a
o
[ F4]
[T M T 1] (7 T R [T | R T 1T ) ) RS —

® Dry air purge when sampling wet streams
Console
Weather

sz Remarks
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LEE Y]

SAMPLING DaTA

PLANT weouenvansn o FIC - POCATELLD
DATE oivusunnnansndsB/23/B8
SAMPLING LOCATION .. QUTLET &
SANPLE TYPE ........PSD

AU NUMBER ..\uviias 1.00
OPERATOR ...........FLB/GDK

AMBIENT TENPERATURE n
BARDMETRIC PRESSURE N.43
STATIC PRESSURE (Ps)

00

-3.00

FILTER WIBER .........
NIN.SRNPLE VOLUXE ..

INITIAL LEAK CHECX .

0.010

PROBE LENSTH AND TYPE ......GLASS

HEIGHT OF LOCATION(#t)...... 56.00
WOLILE LD: covvvenvanuennae 0,184
ASSUMED MOISTLRE, I ........ |82

BANPLE BOI MIBER ...uvaiess 3.0
METER BOY MUMBER ....
METER DELTA H3 ....
K Fmrm (AR EANERY R NSNS NY )
PROBE HEATER SETTING .......W/A

HEATER 301 SETTING .........W#H

REFEREMCE DEL P vevuvurennas on
DRY/GAS METER FACTOR (Y} ..., 0,99430

'
t

TAD TRAP WUNDER ....... FIRAL LEAX CHELX (cvuvrenn. 6,002 3 3° 8o
SCHENATIC OF TRAVERSE POINT LAYOUT
1 Orifice Tesperature: deg. F
H Clock Pressurs
! Saspling Tims  Gas Meter Velocity Stack Differential Dry Gas Ketor
{ Traversa Tim  {20-hr  Reading Head Te,  idel H, in, H20) : e . Pump
¢ Point Mr.  Clock) (Val, cu.ft  ddel Pub, in otd, _______ - Filter Mdsorbent Inlet  Outlet Ispinger Vacuus !
! Nusher in, H20 deg. F Desirsd Actual Probe Stin Trap {Ta i) (To out)  Exit  in. Hg
s
L) 0.00 11138 Y. -
B-4 15.00 933,200 0.2 13 0.62  0.42 n "o 8.0
B4 30,00 942.5%0 0.72 ki 0.82  0.42 k) 87.00 - 82,00
B4 45,00 930.050 .n 13t 0.62 0.82 0 91.00 86,00
3-2 40,00 957.500 6.72 in 082 0.62 Pl 92.00  28.00
B-2 75.00 964,950 o 131 6.62  0.62 m 92.00  09.00
-2 90,00 13:09 72,4335 612 i 0.62 0.2 23 91.00 89.00
EXD
iyt
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(1] ]

" Keather

IMPACTOR FIELD DATA

B e S ———

FuN=H(

Sampling Location» vt

Type of Impactor> Andersow

y
Jo Plant Name> Fral ~Pocamguo . =0AHO
{-{ (oTn) Sample Ident.> FLIER-SET L.
Impactor Substrate> G(avs Fbev

Date$T-23 -6 (MMDOYY) Time Start | (HHMM) Time Finish { HHMM )
Duct Dimensions X ft. or Diameter 7l.54n. -
TN T _wd, . (|
PTCF oaMcE . 443 Test Duration min.

Bar Press. 26.63 "Hg

) &
Hozzle Dia. O.l inches
Intake leak rate cfm

T S
D.D‘C_Q)M.Q,(Otn.%

Static Press.

(7]

s

Condensed Water

Operator inftials

H:0

INTIAL UNLIAC sermns Yo

i gl‘i%' O

g ' o] tod]

* Dry air purge when sampling wet streams

Console

—
i135. QZT% A mpmzc*_mﬁg
Tesgure tore ’ e
Ory Gas [ 4 an Stack L] propr L. ¥ac.
Clock ater 1n. In, Tom. Intet | owtiet Tow. om, [In. wg
r. Tee Moding ft? "o ' ¥ r - - "«
B4 [ng® [4%35.2 [072{062]13; 179 (78 | 333 | 1B /S
g4 205 [94255 972|021 (31 |¥7|B2 |3S0 | 30 |[.5
B4 11220 [450.056 [@71 [0.62] 131 [At [ % | 255 | 45 | 1.6
&2 liz IZs0 012 1061 (B | 92|y | 23% | &0 | 1S
[P - E YAV R X sesto2lep 12021 75 130
A-313048197 2. 43999 301931292 a3 | g0
I=lioce®
0 T3] T ) 7 S -

Remarks




PLANT .vvienacenarFC = POCATELLD
DATE cuevivunnness  BY23/88
SANPLING LOCATION ..DUTLET §
SAMPLE TYPE ....uu. PSR

RUN SUMBER ......... 1.00
OPERATIR ...\0iu0s. PUB/RDO

AMBIENT TEWPERATURE 2.00
BAROMETRIC PRESBURE 2.%
STATIC PRESSURE (Ps) “3.00

FILTER NUMBER .........
MIN.SNPLE VOLLE ..

INITIAL LEAX CHECK . 0,010
IAD TRAP MUMBER .......

SAAPLING DATA

PROBE LENETH MID TYPE ......8LASS
HEIGHT OF LOCATION(#t)...... 50,00
RMOITLE 500 vovevvenvvnnnnne 0,186
ASSUMED MOISTURE, T ........ 2157
SMPLE BOI MUNDER ..........  3.00
KETER BOY NUMBER ...........RAC-7
METER DELTA W vevvvvnverans 177
KFACTOR vovrvvennrarnnarene 0.5

PRODE HEATER SETTING .......N/

HEATER 201 SETTEME ..., N/

REFERENCE DL P veveverenase 0,89
DRY/GAB NETER FACTOR 1Y) ... 1.00350

FIMA, LEAK CHECK ..vvovvrere 0,010 3 5° g

SCHEPATIC OF TRAVERSE POINT LAYOUT

Stack
Ts,

Orifice
Pressurs

Mir.  Clock} {Vel, cu.ft (del Pe), in std, _____

Tosperaturm: deg. F

Biffarmtial
{del H, in. H20)

in, W20 dwmg. F Desired Actoal Probe Skin Trap  (Toin) (Maout)  Exit

Dry Gan Meter

Pusp

Filter  Msorbent  Inist  Catist Isginger Vacuua

in, Hg

0.69

0.89

0.49
0.6
0.9
0.49
0.69

!

' Clock

! Sampling Tise  Gas Metr Valocity
P Traverss Time  I8-hr  Reading

! Meabar

|enmr s 0.00 {1180 843,38
il $.00 45, 500
¥-2 20.00 531,300
¥-3 .00 437,993
(] 50,00 464,330
[ ] 85,00 870,760
b B0.00 477,213
W7 .00 13:20 583,553
€N

Tt

0.47
0.47
047
0.47
0.47
0.4
.y

.y
0.4
0.4
0.47
0.47
0.47
0.47

F-9

0 86,00 90.00
e 90.00 77.00
2 .00 100,00
350 96.00  100.00
380 97.00 102,00
3 96,00 100,00
30 9%.00 100.00
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APPENDIX F.2 - Test Run No. 2
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PLANT \ivvverennsne o™ = POCATELLD
OATE wovvenennrnana B/24/88
SANPLING LOCATION ..IMLET

SANPLE TYPE ........PSD

RUN NUMBER .....u.is .00
OPERATOR wovvnnusl JAM/ITH

ANDIENT TEXPERATURE 12.00
BARDMETRIC PRESGURE .5

STATIC PRESSURE (Ps) L0
FILTER MUMBER ....,.... ’
NIN.SAMPLE VOLUME ..

INITIAL LEAK CHECK . 0. 020
IAD TRAP MUMBER .......

SARPLING DATA

PROBE CENETH MND TYPE ......BLASS
HEIGHT OF LOCATION(#U)......  50.00
MOZILE 1.D: vuvoviinicnnvens 00290
ASSUMED MOISTURE, T ........ 20.04
SANPLE BOT WUNBER .......... .00
METER BOY NUMBER ...........RAC-S
METER DELTA M2 ..vvvusiniene 177
K FACTOR ooovnnnranannnaoces .73
m! mm mlu .llllll"“
HEATER DX SETTINE .........N/A
REFERENCE DEL P .vvvvnnvnnn 0.20
DRY/GAS METER FACTOR (Y) ... 0.99960

SCHEMATIC OF TRAVERSE POINT LAYOUT

FINAL LEAX CHETK ........... 0.0103 5 Wy

Clock

Sempling  Time  Gas Metwr Valocity Stack

Orifice
Frassure
Ditforontial

Tesparatures deg. F

Dry Gas Metor

Piraverss  Tise  124=hr  Reading
|

Saad Ts, {del W, in, H2D) I e Pusp
Point Min,  Clock] fVal, cu.ft {éel Ps), im std, ___ — Filtr Msortent Inlat  Cutlet Ispinger Vacuua
Nuaber in. H2D deq. F Desired Actual Probe Skin Trap (Ts in) {Ts out) Exit  in. Hg :
ST hooanm 789, 761
0-5 .00 190,540 .20 s 0.55 0.39 5% 9%.00  98.00
B-5 4,00 1313 8. 42 .20 A 0.55 0.5 468 100,00  99.00
END
ey
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IMPACTOR FIELD DATA

[ Plant Name> TG ‘Lom/.}\
" sampling Lecation> Socublec lu\ek  Sample 1dent.>_SaX- e

Type of Itni:uzt'.tm"> cqsm.clg_ Impactor Substrate> %23«; £ EEC

(4%, Date gs/i QY (MMODYY) Time Start (HHMM) Time Finish_rm_(ﬂﬂm)
Duct Dimensions_ |3 x lo  ft. or Diameter fn ft.
] - (a8}
PTCF___ 0S4 DGMCF oqciﬂ Test Duration : HL min.
wy Bar Pres‘;f" 1%.649 ‘ "'Hg Static Press. -3.0 "H,0
(1-3) Ay At
Nozzle Dia. .25 > inches Condensed Water I gms
Intake leak rate 0.0} cfm Operator inftials ‘ . W
@ 10 Hs . ‘380 ’T[M.;Q‘LJ L IRIRd
bry Ga
Temperature TAPRNE 4y
Dry G Y (1] Stack ] Impinger L. Yac.
Clock M ter in, in, Temp. - Inlet Owtlet Tenp. Tewp. In. My
. T Reading ft' 0 (F ] L4 r r F * [
o o 3% [. 759. 761 Y30
ws (D-SF 2| T796.5¢ (620 | g.5¢] 521 195 | 9% vela 40" 20
we [D-S1 4 %} i -Yi2lao [o.Sr{Set {00 ]| 99 Yo o |20
80 . .
"0
[ 1+ )
"
m
"ne
"3
4
ns
"
ny
(1] §
"
"
[T
BT N oan T T ) T 1) T ) Ty Ay T ) L
® Dry air purge when sampling wet streams
Console
Weather
st  Remarks
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114y

BANPLING DATA

PLANT wovivnvuansn FIE - POCATELLO PROBE LEMGTH AND TYPE ......GLASS
DATE uovviannnnana BI24/08 HEISHT OF LOCATION(#%)..,...  50.00
SANPLING LOCATION ..DUTLET A MOIE ID. voivrnrevnnnonnn 0,188
SMPLE TYPE ........PSD ASSUNED MDISTURE, I ...........

RUM NUMBER o0vvivns .00 SAMPLE BOT NURBER ..vvvvnsee 3.00
OPERATOR vuvuureres BOR/FLB FETER BOX NUMBER «..vuvuua. RAC-S
ANBIENT TEMPERATURE 72,00 PETER DELTA M} ooocvvaninnrs .n
BAROMETRIC PRESSURE 8.82 KFMTRE oovavvcennasnninnns 0.B4
STATIC PRESSURE (Ps) -3.00 PRODE KEATER SETTING .......N/A
FILTER MUNBER .....00us HEATER BOX SETTING ..ouvvuu /B
NIN.SAMPLE VOLLE .. REFERENCE 3EL P oovvvvnvnnr, 0.33
INITIAL LEAK CHECK . 0.002 ORY/BAS BETER FACTIR {Y) ... 0.99980
IAD TRAP MUMBER ....... FINAL LEAK CHECK ....0vnvese 0,010 3 5 g

SCREMATIC OF TRAVERSE POINT LAYOUT

! Orlfice Tesperature: deg. F

! Clock Pressure

! Saspiing Tiss  Bas Meter Velocity Stack Differential Ory Bas Meter

! Traverse Time  {24-%r  Rmading Head Ts, {del K, in, 20 - Pusp
! Point Min,  Clock) (Ve), cu.ft Cdel Po), imotd. __c _______ Filter  Mdsorbent Inlet  Outlet lepinger Vacuus
b Musber in, H20 dey. F Desired Actual Probe Bkin Trap  {Tain} (Teout}  Exit  in. Mg
[emmmmm—aa 0.00 12:38 N3

A-4 15.00 .33 0.52 12 045 048 %8 93.00  91.00

A4 30,00 4. 720 0.52 12 045 0.43 360 101,00 9.00

A4 43,00 52,900 652 1n .43 0.43 B 106,00  103.00

A-3 40,00 59,080 0.5 i3 64 0.8 m 115,00 104,00

A3 75.00 43,570 0.5 132 0.4 045 pi) 109.00 106,00

[ ] %0.00 14:08 .4 [ -1 12 0.43  0.45 03 105.00 105,00

ExXp

iy
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IMPACTOR FIELD DATA

—————

L

o Plant Name> T wW\C .
Sampling Location>_OVTLET |- Sample Ident.> 1.t &
Type of Impactor> _CaSoada Impactor Substrate> ylocc
e nate's--?-‘-l-’%(mnom Time Start (HHMM) Time Finish ( HHMM)
Duct Dimensions X ft. or Diameter _ ft.
PTCF % oaHer ™ Test Duration " aD) min.
(Y 2 . oY
(E;; Bar Press. 25'?-:!/ "Mg static Press. — "H,0
Hozzle Dia._ Afle inches Condensed Water gns
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* Dry air purge when sampling wet streams
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SANPLING DaTA

PLANT ovvavnnnanaer FNC = POCATELLOD PROBE LENSTH MMD TYPE ......BLASS
PATE ovinrnnnanan  8/24/88 ’ HEIGHT OF LOCATION(ft)...u.. 50,00
SAMPLING LOCATION ..OUTLET B NOTILE 1.0, covvininrinnnnne 0,184
SAMPLE TYPE ........FSD ASSIMED MOISTRE, I ..ovvuvnvns

RUX NUMBER ,........ .0 GAMPLE BOT NUMBER .......... 3.00
OPERATOR o.uvvunic. PB/RED METER BOI WUMBER ...........RAC-S
ANDIENT TEMPERATURE 72,00 FETER DELTA M3 .covovivninns wn
BAROMETRIC PRESSURE 25,63 KFACTER covcavinnnnnsnnions 0.84
STATIC PRESSURE (Py) =300 PRODE HEATER SETTING .......N/A
FILTER WUMBER ......... HEATER BOE SETTING ......... /4
MIN,SANPLE VOLLXE .. REFERENCE DEL P ...oovceuien 8.70
INITIAL LEAK CMECX . 0.010 DRY/BAS RETER FACTOR (V) ... 0.999%0
IAD TRAP WONDER ....... FINA LEAK CHEDX ....ovonves 0,010 3 3% Mg~

SCHEMATIC OF TRAVERSE POINT LAYOUT

Orifice Tespsraturm: deg. F
Clock ’ Prossure
Seapling Tise  Gas Meter Velocity Stack Difforontial Dry Bas Mater

Traverse  Tise  {20-hr  Rwading Read Ts, idel H, in, 2D}
Point Ma,  Clock) iva), cu.ft (del Pe), in std.

: e e—————— Pusp
Filter Mdsorbent Inlet  Outlet Ispinger Vacuus

Nugber in, K20 deq. ¥ Desirsd Actusl Probe Shia Trap {Ta in} {Ta out] Exit in. #g

fmmmmecacen 0.0 1h2l 768,281

T-1 13.00 773,600 6.70 1 0L 080 L H 106,00 113,00

-1 30.00 783,100 0.7 18 6460 080 30 108.00  117.00

11 45.00 788,900 0.7 12 o8 0w 38 106,00 112,00

T-1 40,00 197,600 0.70 1% . LK 383 10800 114,00

T-{ 735.00 504. 900 o1 158 0.0 0.4 m 107.00 110,00

T-1 90.00 14:51 B12.254 .70 18 040 0.80 W 108.00 114,00
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IMPACTOR FIELD DATA

.1 Plant Name> r\“-W'lC/ ™ vt
R Samp]{ng Location> OWLGT "'- p Sample Ident.>/ pec r\\ﬂ- FL
Type of Impactor> C*lSC&Ag‘ Impactor Substrate> alass XﬂL&r—
o nateﬁ"%'% (MMDDYY) Time Start_!32)  (HHMM) Time Finish (48] (Ha)
Duct Dimensions % - ft. or Di‘ameter . s ft.
PTCF .K‘g“' DGHCF . Test Duration & min.
o Bar Press. o “Hg Statfc Press. - "H20
Nozzle Dia. AR inches Condensed Water — gms
K: ﬁdntake leak rate_ 0! cfm Operator 1n1t101s_2k&1é%
(T:BE:EE; ﬂ:;t' .I)AF
Tenpurstere r Last
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® Dry air purge when sampling wet streams
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APPENDIX F.3 - Test Run No. 3
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SAIPLING DATA

PLANT ooivieenssessoFNC - POCATELLO PROBE LENSTH AND TYPE ......10.5FT,5LASS
DATE ouivansninesn B/25/88 HEIGHT OF LOCATION{ft).s.vnn  50.00
SANPLING LOCATION .. INLET BOZILE LD. wovvverviannnnnn 0,20
SAMPLE TYPE ,.......P8D AGSUNED MOISTURE, X ........ .00
RUN NUMBER ......... .00 SANPLE BOI WMBER «vvvvuvnas 3.00
OPERATOR .uovuvweo. JMRRZITH NETER BOX NUMBER ..u.uouvue RKC-S
AMDIENT TEMPERATURE 75.00 NETER DELTA H3 ..ovvnvnnnns 1.9

- DARDMETRIC PRESSURE 8.3 K FRCTOR oovuuvnvenannannnns .3
STATIC PRESSURE (Ps) =500 PROSE HEATER SETTING .......N/&
FILTER MUNBER ......... HEATER BOI SETTING ......... 280.00
NIN.SAMPLE VOLLME .. REFEREMCE DEL P +vuevveoness  250.00
INITIAL LEAK CHECK . 0.001 DRY/BAS METER FACTOR 1Y) ... 0.999%0
IAD TRAP MUNBER ...:... FINAL LEAK CHECK ...vevcinns 0,000 3 3° Iy

SCHEMATIC OF TRAVERSE POINT LAYOUT

' Orifice Tesperature: deg, F

! Clock Pressure

H Saspling Time  Bas Meter Velocity Btack Differential Ory Bas tater

PTraverse Time  (20=hr  Reading Head Ts, (del H, in. 120 - Puap

{  Point Ma.  Clock) (Y), cu.ft (dnl Po}, 1o atd. ___ . Filter Msorbent Inlet  Outlet Ispinger Vacuus :
t Nusber in. H20 dey. F Desired Actual Probe Skin Trap {Ts in} (Tmout)  Exit  in. Hg
jammaearaes 0,00 11133 818.81

¢-5 .00 879,630 6.2 321 6.5 0.5 %0 97.00  #7.00

€5 4,00 b)Y 880,572 0.2 521 0.5% 0.5 1] 9.00  97.00
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IMPACTOR FIELD DATA

(e Plant Name>_EW)(" N
Sampling Location> Ly sample Ident.> ‘ot ¥ Ky, 2,
Type of 1 pcctcr>M,M Impactor Substrate>_Glaag dfy,

82 pate O5fS/SE(MMDDYY) Time Start /Y33 (HHMM) Time Finish /9233 (HHMM)

-0

Duct Dim‘ensions (3 x /0 _ft.or Diameter . _ ft.
PTCF_0.5Y DGMCF 2, 3y Test Duration ym min.
T4:d) - 2 Al
o Bar Press. 2—§-s’2' "Hg Static Press. '—'S"-l?’ “H,0
Nozzle Dia. ‘?-I ) inches Condensed Water _— oms
Intake leak rate_ 0.00/ cfm Cperator fnitials M%"VL\W
% | nenn
Dry s o iy Stack fomertere foren 1-:::..-' L. Yac.
Clock Nater in. n. Tonp. Inlet | Owtiet Temp. Tenp. In, Ny
re. L) Reading ft* M LI ] r ¥ - F r Cavge
ot o BR[.ETE.FLI
ws (€S |2 19X §21.6% (.21 | S0 [ g2/ ] 97 ] 97 350 «0? | o
we [C-5 1Y +v¥3] §50.902 .2/ |.f0 | gy 93 | 93+ | 31 Y () o)
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® Dry afr purge when sampling wet straams
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Weather
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PLANT covvnnenvenns FMC - POCATELLY
DATE ccovvnnranen . B/25/08
SAMPLING LOCATION . .QUTLET &
SAMPLE TYPE ........PSD

SANPLING DATA

PROBE LENSTH AND TYPE ......ELASS
HEIGHT OF LDCATION(#),.uuue 50,00
MOZILE L.D: wervvncncnrnnnen 0,188
ASSUMED MOISTIRE, 1 ..ovvuinins

RUN NUMBER «v0veuuis 3.00 SAKPLE BOT WUMBER .....uve.s 3.00
OPERATOR ....0vuvo. BDR/FLE KETER BOX MUMSER ...........RAC-12

ANDIENT TENPERATURE 83.00 METER DELTA M3 oovvvennenns Ln
BAROMETRIC PRESSURE .58 KFACTOR coeonnvinnninnninne 0.B4

STATIC PRESSURE {Ps) -0.30
FILTER MUMBER ..evvuees
NIN.SANPLE VOLUME ..

INITIAL LEAK CHECX . 0.013

m‘ mm m[“ l!lll""‘
HEATER 801 SETTING .........N/A
REFEREWCE DEL P ..vvuvveen.. 250,00
DRY/BAS METER FACTOR (Y} ... 0.99430

IAD TRAP KUMBER ..0.v0e FINAL LEAX CHEDX oovoereness 0,001 3 8° Hg
SCHEMATIC OF TRAVERSE POINT LAYOUT
!
! Orifice Teaperature: deg. F
H Cleck Pressurs
i Sespling Time  Ban Meter Valotity Stack Di#fermmtial Ory Bas Moter :
D Traversa Tiss  (24=br  Reading Hond Ts, ldel H, in, H20) eeene Puap
| Point Min,  Clock) (Val, cuft {del P), instd, ________________ Filter Mstroant Iniet  Qutlet Ispinger Vacuua .
T Nusber in, H20 deg. F Dasired Actual Probe Skis Trap {Ts in} (Te out) Exit in. Hg
jrem—e———— 0.00 13:51 inan
A-3 13,00 - 178,600 .n 13 662 0.2 m 90.00  68.80
A3 30.00 184, 100 0.72 19 042 0.2 22 BN 9.0
A-3 £5.00 193,600 7] 1 02 R P .00 92,00
A-2 80.00 201,000 6.72 ¥ 042 0.82 24} 101.00 91,00
4-2 7500 208,600 o 39 042 0.42 FL] 104.00 98,00
A-2 90.00 15121 215,130 0.72 139 662 0.82 rlH 109.00 f01.00
3 1]
100.00 74,00
107.00 56,00
111,00 98.00
110,00 99,00
10,00 190.00

110,00 101,00

LRR])
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R u.\j} IMPACTOR FIELD DATA POZ-T f’r éﬂ

nt
{i=3}

(1)
A

!‘I-H
»

5 N
\L@\UO g

i AT 7 .
Plant Name> ﬁ“\c—/ _ pe M:h- -3 ‘72 ,
sampling Location>Ouniel i-1 (OTA)  sampie Ident.> S T Rip
Type of Impactor> Awmdevson MATIT.  _  Impactor Substrate>
Date ﬁ-zﬁ-’ﬂ {MMDDYY) Time Start @;‘ (HHMM) Time Finish {HHMM)
Duct Dimensions X ft. or Diameter 765 vy D ft.
AN oL )
PTCF oaHcF 0 afds Test Duration____ 9N min.
[ — 4 Nz
Bar Press._25.5 "Hg Static Press. ~O.>  (wn. "H,0
Nozzle Dia. . 1 inches Condensed Water o gms
[£T1]
Intake leak rate cfm Operator inftials_@pne = %:
o.oogfsne,%:n.'w"' Pobe  ©0.012 ehfm @ T TsUgh ‘npactiv
1381 | 171,129 oy s Twe %
Temseretore -
Dry Gas W M Stack L .= ] lortwgre | L. Vac.
Clock Matar in, in, Tenp. falet | Ouwtlet Tenp, Tewp., in. My
rt. Tim Reeding 11! LI (1] b d - b r °f Cangm
AZT906 |78 (OTZ[ D139 [0 (B% | 229 | 1S | (
L2y | s22l (07210.62] /32 |28 [ % | aea2 | 8 [/
/926 | #93.6 |lazd 10.ca| (3912992 | 287 | ¥4 5
QUESId0 (A (0.2 108 L2 | o) | P ) Je3 | 6O
| AUl b 1073 [3T1ro¥12f ek | 725 12 |
| QN8 18/6./7 1p72 O (P r05lt0t | 247 | 96 | AS
TiaGy AT N [T [T T 1] 77 T ™Ay T )
* Dry air purge when sampiing wet streams
Console O emqt A-L ‘l'&"l @ A3 = 139 F' —_—
Weathep e
( Kz 0.563 @ LW I€ L Staek Z (39 F
Remar
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PUANT oyvuvvennnanas FC ~ POCATELLO
DATE vovuvieransaa, 8725768
SAMPLINE LOCATION ., QUTLET B
SANPLE TYPE ........PS0

RUN MUNBER ..0vavuis 3.00
OPERATOR ...vovvuae PHB/RDO

AKBIENT TENPERATURE 92.00
BARDMETRIC PRESBURE .3

BTATIC PRESSURE (Pw) =400
FILTER MUMBER ......M-33

SANPLING DATA

PROBE LENGTH AXD TYPE ......BLASS
HETGHT OF LOCATION(ft)...... 50,00
NOZILE 1.D: svvevvenvennsnas 0,188
ASSUNED MOISTURE, % .c0vevrs 18.00
SAWPLE BOT NUMBER .....vvues .00
KETER BOI NUMDER ...........RAC-7
NETER DELTA B3 v vvvnvienrens 1.7
KFACTOR oovuiveniannnacaes 0.89
PROBE HEATER SETTING .......M/A
HEATER D01 SETTING «.uvuuuu N/

HIN.SAMPLE VOLUME ..
INITIAL LEAK CHECX . 0.020
1AD TRAP NUMBER .......

REFERENCE DEL P vuvvrrerer, N/A
IRY/GAS METER FACTOR (Y) ... 1.003%0
FINA, LEAR CHECK vvvvvrrerre 0,000 3 107 Mg

SCHEMATIC OF TRAVERSE POINT LAYOUT

: o Orifice Tesperature: deg. F
: Clock Pressure
! Saspling Tise  Eas Meter Velocity Btack Bitferantial Ory Bas Mot
! Traverss Tise  (2&-hr  Reading Hzad Ts, (del H, in. H2D) e ——— Pusp
! Point Min,  Clock} (Val, cu.ft (del Pe), Sn std, ________ Filter Adscrbent Inlst  Qutlet lepinger Vacuus
! Nasber in. K20 deg. F Desired Actual Proba 8kin Trap (Ta in) (Toout! Exit  in. #g
H
faseseoness 5,00 11130 45,093
-t 15.00 73.200 0.75 189 06 0.4 " .00  98.00
w2 30.00 80. 400 0.75 10 046 0.8 b 95.00 100,00
-3 45.00 8. 000 0.7 W 0.4  0.b m 95.00  100.00
-4 40,00 95.430 073 W 0 0.0 34 .00  99.00
L 75.00 102.000 073 W 04 0.6 W 94.00 100,00
u-b 90.00 21:00 110,370 0.75 4o 0.66 0.0 b1 .00 90.00
EXD
101.00 108,00
101,00  109.00

10100 1100
101,00 111,00
100,00 11L.00
102,00 115.00

F-25




® ° ] ° ° o ¢
73 T 7% N A o I = s gaie
Fo¢ | O | | bt b | 29° St " tgs|shae
I N N 2 O T i s 5 b prac
s | gV [ Se gt 2759 St g'83 |siee
@5 | a | adl | 5% Gl | M St 908 |osar)
AN ARAN A A SET CEL [ gbl I f
3 b f : ' '
N 7 T "l __F-: o uww._ awM“.n St e T
*1runo |13t < s 1veers |
v PRINY) whwscm) [ ofww(ter) -
*smuvhiac: snvilao: !84__ ymvoen:  hnivaear | winmwasse avin ‘34 (“A) (400 "oy oF s.nm
PMIde NG | and | e s a0 s | Inssee g | uiom mibvia o sy | “an 10 N
SILMIN T ANIAD VIVO T GN0d3W OwY ovaw
' %2l VL4
T s s s
o~ TS5 1nssiu Nuinowe § VIS
Vg uﬂﬂuuuu X T b~ h:a&“n“-“..:-a . 3 - TH
T we s 25, Fj7J  wie £ Ivis
T €z w7 vimam ron anm ; I any 2 VIS
N W01va T AL Tews I s
s .uuzu_!-“!mc ﬂ:ﬁu&%!:ﬁ: ) 1w T
>&7° 01 Im 28-5C-Z uw BOLVaNI - 354
E— 111 IN0w Qgg . U?\w L quﬁtu SuImeN Wil

WOLOVeMI NISWIONY 0OMLIN
viva 07314 WITIS ITMHINWS

<7 a2y

65

S
\

NOlAwYBOunO>

F-26




IMPACTOR FIELD DATA

Plant Name> ':m ¢,

W
0- ~
. Sampiing Location>fmusT  |-2- o773  Sample Ident.> S¢iT0O E, ad

Type of Impactor> . Impactor Substrate>
22 Date B 25-PO(MDDYY) Time Start_I4¥/0_ (HHMM) Time Finisn /SO (wim)
" Duct Dimensions S ft. or Diameter . _— ft.
A A— DGMCF Test Duration o R min.
w) Bar Press. “Hg Static Press. "H,0
- Nozzle Dia.__ ) g! g‘ inches Condensed Water e _ qms
Intake leak rate <.02ck~ cfm Urerator initials M&
—rim-h e
';.'e:-' imtcd
Dry Gas 1) [ Stack Mmalikiihd b — l-l.i‘::n L. Vac.
Clock Matar in. in, Temp. Talet | ODwtlet Toemp. Tenp. in. Wy
. | 'm Resding M’ "0 -0 * - ¥ o " Crvg
<
"0 : SN T
w W 111410 1967 3 (4], 3 ¢O0 194197 | 360
™ (125193 s |25 o 1 9& 0/ | 32 /
W 1440 | 938, 4] N 5D 100 108 | 4O /
"o 455 |786. F el | 140 |2 | f27 | 380 2
10 (5101994, 4 | BN |.e¢ |42 102|113 | 350 2.
so 15 251608 f | s\ el | 140 He | 428 2,
" 0009, 208 | 7 | 66 | p42 12714 48
e
n3
114
[ 1} ]
[ 18]
nz
n [
"ne
20 .
m
.Ll_ (rT 1) T ) . \_Eﬂ wa TRE

A= G, ¥y wﬂ)aw)( ?asz.):cm rc@%)ﬁ”ﬂ)ﬁm’l) |

* Dry air purge when sampling wet streams /{ 33
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APPENDIX F.4 - Blank PSD Runs
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IMPACTOR FIELD DATA

(,o;) Plant Name> 6’”('/ -
Sampling Location> NN o sample Ident.> T 0. (R4
Type of Impactor> r‘ac.c_(.\de./ Impactor Substrate> gghg g ber

0% Date_vifs/sk (MMDDYY) Time Start_083Y (HHMM) Time Finish o%35  (HHMM)

Duct Dimensions (Y x /0 ft. or Diameter —— . ft.
PTCF_0.84  paMcro.a¢¥L Test Duration o 4~ min.
(:f:l Bar Pres[;f"é‘f‘? .?_‘.' d "Hg Static Press. —3-%}:’3 "H.0
Hozzle Dia. — inches Condensed Water e qms
Intake leak rate_go/{ cfm Operator fnitfals mwdzm-: T/
bry s
!;::m TmPRATAY Last
Clect s bl - %.":' et | ot | e '1::-" %5.'::'
rt, Tes Rasding ft° (] L] r - b r *r [
104 o oSWI.E39.%98 | .19 | .50 255
s [€-6 2 0836) §40.0¢ [ .20 ] .Sof <es |70 |70 250 0 2:<
we {C-S |V ob3 pHt .52 ] .20 | .£0 | 5ag 1 Jo 3z 0 &0 <
[ [} '
m '
0
e : .
| 1A
2
[ 1h]
M
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ns
nr
m
ns
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m
WJ"“‘W tan @A (Ed (wd) war (el oA " i

* Dry air purge when sampling wet streams
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"t
" Sampling Location> OT (-3 sample Ident.>_g M @St@n{ﬁ ﬁu
Impactor Substrate> Clqss ?Lﬂ-f"

3
(13}

[ H

no
m
"ne
[1}]
na
ns
ne
ny
m

"

L

IMPACTOR FIELD DATA

Plant Name> (W_C_/

Type of Impactor>_C G Sca &G

Dated- 3S-BA (MMDDYY) Time Start (HHMM) Time Finish {HHMM)
Duct Dimensions X . ft. or Dimeter - ft.
-1} N s
PTCF ‘,if’ DGHCF 1 Test Duration - F) min.
Bar Press. “Hg Static Press. "H.0
oA e
Hozzle Dia. Al é:\ inches Condensed Water — gms
Intake leak rate .O‘I cfm Operator inftials e
ry s
T:::un I'\ma Last
Ory Gas [ o4 [ ] Stact ~Nyvdon Inpingar | L. Vac.
Clack atsr in, in. Tomp. Inlet | Owtlet T Tomp, in. 4y
. L™ nading 1t' (] no - v - r ) Covgn
Sooe| 0840 .89 ¢05 L0132 13 |77 | 330 7
08 < |83 €O Lo 1132 175 |88 [ #3 Z |
09.01883.60 Lo | 138 gz _‘g% $5 3 z
015128950, w¥ 6O | 738 183 HE 2_
0390{293.3% Lo 1732 192 |05 {98 <
09551905, © LO138 193 |16F] 372 2
win 92136 o038 [5« |03 | 357 D
) e [T | T 1) ) T Ay o IWJ

® Dry air purge when sampling wet streams
Console

Weather
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APPENDIX G - MOISTURE AND ORSAT ANALYSIS FIELD DATA

G.1 - Moisture Recovery
G.2 - Orsat

JES/055 G-1




APPENDIX G.1 - Moisture Recovery
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CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant FMC sample Identification Code:

Date 8}2&/8& XAD Trap #

Sampling location _UnfdaY

Sampie type _MM 1} W - le
Run number !

Sampte box number

Clean-up person R&"r

Solvent rinses al L\ H;L}é '

Amount of ——Ispinger Welahi {orams)

Impinger Impinger Solution Impinger Tip Weigrit .I
Number n {q9) Configuration Final Initial Gain
[
|
1 £rxy 1 O £O | ST IYE( 41 ¢1a |
1‘

T PINKML SO Mse L e3E LR A 4B
> WM My SO mse 65211 G430 q.€

‘ EnfM | p psO- Bl Y930 1
S ISuwmeht 200 | Mge 6360 | 633.9 {~|.(
s |

|

L
7 |

| 1

Total Weight Gain (grams) gﬁ ﬁ&
 Dnodee
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MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant Y:W”C- Sample Identification Code:
Date @[23 189 XAD Trap ¢
Sampling Tocation (% ok

Sample type M M1} \}J‘QS
Run number l
Sample bex number
Clean-up person RET
Solvent rinses Q.[ M HI\)’_):)
Amcunt of Impinger Weight {grams)
Impinger Impinger Solution Impinger Tip Weigrt |
|_Number I Solution (q) Configuration I Final [nitigl Gain .
|
: EW‘P'?\/ O KD 563.0 ‘1’(007 |[o2.3
T blN W] 5o ke 1095 | 6625 | 40
P bV W o | Es LSL) 529 4.8:
L= ol MG gt Yl B
® Suk 6L | 200 MS&- w142] &Y o g(lo.lr
6
7 .
L !

_-Total Weight Gain (grams)

M5 T | _ iy
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CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, S, 6

Plant EFpMc Sample Identification Code:

Date r b 44 XAD Trap #

Sampling location (i &d:T ﬁungr [~ w

ample type Mpa il ‘&)“'
:unp:umber ﬁ;ﬁL@"’ 9‘8

Sample box number

Clean-up person MH

Solvent rinses .} A N0

Amount of Impinger Weight (qrams) |
Impinger Impinger Solution Impinger Tip Weigrt

Number | Solutign {q) _Configuration __ Final Initial in |
[ |
1’ | Emery 0 f NI ' .3:4& -
| A
' &>
z 114Ny /93 T2 gsa.l; aa !
; y 1“3 an | L)
: 0.1 #NG3 (24 e =71
¢ L Emery o) fo2-l -JS';L'.
o,
s Stuea i 1 215 181.5 :ﬁgé'i %
6
; .
| |

Total Height Gain dob ,* :
"%ﬂ '

A mso%i Mgs

G-7
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CORPORATVION
MOISTURE RECOVERY FORM FOR METHODS 4, S, 6

Plant EW'C Sample Identification Code:

Date 9 [:7—3 [\% XAD Trap #
sampling location (2@‘“4} -2

Sample type m Mt

Run number ,

Sample box number
Clean-up person PC‘)_
Solvent rinses?y { A Nﬂ%

Amount of
Impinger Impinger Solution
Number Solytion {

| |
1 O

i J'l' MJ@ 4/7_05_.

4 —_ @ 1.8 |
5 SIAGA | 200 MeS ¢98.6 (529
6

Total Weight Gain (grams)

G-8




MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant e

Date _ z/z4/3¥

Sampliing location /NLe.T

Sampie type MM

Run number 1

Sample box number

Clean-up person _ My,

Solvent rinses -/ N HNOZ.

Sample Identification Code:

XAD Trap ¢

Amount of Impinger Weight (gramsi |
[mpinger Impinger Solution Impinger Tip Weight |
Number _Sotutjon (g} Confiquration Final Initjal Gain
|
1 Emery 0 S540-2. 4900 S4.2
2 0-1n HNo3 | 14832 bws.2 | (zuul pe
3 a-1npney | 4530 6200 £19.7 -3
¢ EneTY 4 810 | uBbh | o4
5 guchd‘b 195.90 bqs,l L 751 10+
6
7
| 9/
Total Weight Gain (grams) 1. %




COmPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant FHS Sample I[dentification Code:

Date ?/zﬂ-’li’z XAD Trap #
Sampling location (Img (=1

Sample type MH L 6‘ k

Run number < w
-

Sampie box number w

Clean-up person Wi
Solvent rinses 018 gduegz
Amount of Impinger Weight {(qrams
Impinger Impinger Solution Impinger Tip Weignt |
| Number Selution _(q) I Confi Final [nitial  Gatn :
} I | I
] EHPTY 0 515 | Lgir¢ |95,
z_ g-1HNO3 v . btob | L45.% 35. L
3? p.f HNOY e 3 6351 ¢z27.4 11
4 - 0 w18 yem.8 | 09
5 gtmdﬂa. 50 747.0 731-5 3.5
]
7 | !
| 1 I |

Total Weight Gain (grams)

G-10




CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, S, 6

Plant  fmc Sample Identification Code: PV~ 082488 - MMIl) -
oTR - 2 -1}

Date _ 7/z4/R< XAD Trap #

Sampling location _ Ourier -2
Sample type MM L \D
Run number @; 2 2

Sampie box number m %

Clean-up person Myl

Soivent rinses dein HWOY

1 1 ?n?u:f of Impi Ti | . Wei
mpin i nt
szngﬁr smgpnm;?ge: ° tr'cnn" c?nfnjgg;;gppgn | Final Init1al E.?ru /{ oBE
!
w5,
| | L
1 | Emery 0 ¥.Q. ! i . 112"
| <% 4 4.,,:.,,_
S P
t ' G IHNO3 Me-1. fo%aa L84 ELX
bi2.)
6.1 bzi.] b
yiodq
Y301 wery | 126
Fot g
|
| .

Total Weight Gain (grams)

G-11




commPOoORATION

MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant FM< Sample Identificatton Code:
Date __9/28 /2% XAD Trap #

Sampling location |uLeT {

Sample type My \IU ’ﬁ)

Run number 9

Sample box number

Clean-up person M.

Solvertt rinses A« 1 N Huo-x

Amount of —Imeinger Weight {qrams) |
[mpinger Impinger Solution Impinger Tip Weighit |
Number | Solution l {q) | CMMLTBMJ_JMi
I
Expr Y La%. 4
1| Ewer O 5 SHol (23
2 01N HNos | 165 (2.3 | 6532 1D, (
3 o4 mnog b ih 035 %31 4
4 Enpry 0 ‘-H'qh}- H15.0 | — {1
: Couen Gor | o 94| L3531 9.5
6
7 I
} | I 1

Total Weight Gain (grams) w

G-12




CORPORATION

MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant Fre Sample Identification Code:
Date  4/25/%8 XAD Trap #

Sampling location _(Gurier /= ’
W-3

Sample type MMt

Run number 3

Sample box number

Clean-up person My

Splvent rinses _g-/ N HNOo7T

Amount of —Inoinger Weight (grams) |
Impinger Impinger Solution Impinger Tip Weight |

Nusber __Solution _ (q) Conflayration _ Final . Initial _Gain |
1 } EmpcY | 0 i 024 | hglob | \(S
2 01N HNO 3 f'fa'.ﬁ_ , | 713.6 ‘w60 | b
o leammnes | G eHgal g3s0 |0
‘e |0 ez | wea g
P GG | 2o i 7357] 7203 | |SHH
- |
? t
| l | Z
Total Weight Gain (grams) | o % ADQ_S

G-13




CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant ey Sample Identification Code:
Date __ gj2s/R%8 YAD Trap #
Sampling Tocation TeT I-2 ol -,
Sample type _mHpivy W —7)
Run number sTB-2_ 'st'b@. well dabocs - €. Hea
\Aw‘( b} :.5)'&’\
Sample box number : (D e L &"_ &2‘72_
Clean-up person w4 ‘ J*&cnin
\sa» M sl Hbﬂg
Selvent rinses _ .yl WMo o AL 6"
Amount of Impinger Weight [g;gm;l I
Impinger Impinger Solution Impinger Tip Weignt |
Number ; Solgmn__.__m__l__mnﬁsunmn l Final Initial _ Gain
1
1 =HPTY 5-30-2 4 .
2 01N o g - 710 | Luey 1136
3 a-inweos | ovis.® 65729 160 1 1\Q
4 - 0 S772.2 ! uvaag ‘5‘+
5 g‘lb\c& G'CL 53 6’0_7 sq"- g \)\‘q
6 .
7
Total Wetght Gain (grams) v 222.3

A

G-14




CORPORAYION

MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant FHC Row £¢ Sample Identification Code: FM(-O€ZSEE~IN - 4
Date OB -25-K% . XAD Trap #
Sampling location TNLET

Sample type MU
Run number 4 w ~3 k{

Sample box number

Clean-up person “’
Solvent rinses Qu\ N WQ'}
T
Amount of _mmmmq
Impinger Impinger Solution Impinger Tip Weigrt |
Number l ion {q} Confiquration Final ¥ Initfal‘* Gain
I |
I
1 | enery O MGS LorH 9927 |10
}‘ 3 O.IN

b aND,  |vIcOme | GS N degq 15874
AN ;
{ d %D, I ~o0e? a3 57554

Sidare

S 1ZeC w1504 L61 65/3
]

B Fre-h  Ghas e
Total Weight Gain (grams) = w./g,nrvvi ,:% ’M .
»> fbu&*mw
e W’D

' "\' I

G-15




CORPORATION
MOISTURE RECOVERY FORM FOR METHQDS 4, 5, 6

Plant FHL Sampla Identification Code:
Date __ ®/25/¢3 XAD Trap #
Sampling location oum t-y OTA

Sample type MY

Run number 4

Sample box number

Clean-up person MY -

Soivent rinses gV N HMUa

Amount of MLH.LQMJ&LIMJ__{*
impinger impinger Solution Impinger Tip Weight |

ber I_Solulion I {a) I Configyration Final _  Inttia)l _ Gain ¢
[ !
! |
L gy 0 Lo gl &8v® | prg
> O“IN HHp 3 154 . ' b33 633-7 Yag
3 oin #Noz | s - bizgp b07-2 S\4
¢ Enety’ ‘ ] 9.0 | i S
!
5 Saea Ber V60 lla3 ) ves-v 1 (
6 o
|
7 I |
1 1 P
304D e 19405 "U‘lg—?‘-g

Total Weight Gain (grams)

G-16




CORPORATION

MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant ErnC Sample ldentification Code:

Date  %/25/1%. XAD Trap #

2e-

3%.5 ;nHB

Sampling location (Jurnet ;-2 TR
Sample type Me )

Run number L4

Sample bex number

Clean-up person i

Solvent rinses prin HMO2

i Amount of Impinger Weight (grams) |
Impinger Impinger Solution impinger Tip Weignt |
Number Solution (9) ¢ Final in

1] e oo
! grivry 0 586 Hou-T [12]. 70
2 Toerewnogy e, " .3-l Ges ya. |
} o.inwo3 |50 L233! @2 | Lo
) grety’ g qayd | ueae | 4.9
® { .gu.lcn Geo | VT -bgq‘gp b4 ol

I
6 |
7

!
Total Weight Gain (grams) v_lM

G~17




CORPORATYION
MOISTURE RECOVERY FORM FOR METMODS 4, S5, 6

Plant - < Sample ldentification Code:
FaTerR  NO -
Date ¢la {,_[&9 ADipar # kY

Sampiing location _OT A~ S

Sample type _ymm |l |/

Run number s

Sample box number

Clean-up person ﬂ/y
LJ

4

Solvent rinses

Amount of _IEMMSM_LQLIM__{ ]
Impinger Impinger Solution Impinger Tip Weigrt |
Configuration _ Final _ [nitial _ Gain .

tunter Solution | (g) . i ) i in |
: ; mT | oy§3 | w3 e ey
2— MR |50 12 6%).7 475
N R hadia 1IN AT sr ! poms Lo
) mT | g0l 46 1A
s 17 ases 1 mes | 792 77720300
6
? ¥ |
|
Total Weight Gain (grams) ' ' & a7

G-18




CORPORATION

MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant  ~M(C

Date glag [ex

Sampling location €T 48 - &

Sampie Identification Code:
Fromlr py

XAD-Tmep # Ww- 139

o7 8
Sample type __pN /1)
Run number g
Sample box number
Clean-up person o
;e
Solvent rinses
] Amount of Impinger weight [qrams
i Impinger Impinger Solution Impinger Tip Weignt
Number Solutign (9} ; Confiquration l Final Initial i Gain
] -
i + | !
: R ' 636 . F| 406G, [169.7
[
N u/U//NO_; 3.0 6329 4y,
P Lwave, a SP9| 5942 |37
4 mT Y9 ¢®.s g “ll
5 <) |i<:q - -
| S¢ 2005 74¢9 17220 (%7
5 | .
7 |
| I |

Total Weight Gain (grams)

G-19




CORPORATYION

MOISTURE RECOVERY FORM FOR METHODS 4, S5, 6

Plant Fnn ¢

Date S’lLLG / Fg

sampling locatfon _o7r-6

Sample type mpn il

Run number Lo

Sample box number

Clean-up person \Mwﬂ

Solvent rinses O. N MHp0q

Sample Identification Code:
XQ-Frapy__ F1-Te . no

4(

Amount of [moinger Weight [grams]) I
Impinger Impinger Solzziog Impinger Tip ! . Weignt !
| _Number I Selution {g) Lonfigyration Einal l_lnj_u_ﬂ ﬁL
| |
! | Gio-d | Hep. 1 (1503
2
_ 030 14263 27
; 6aa- Yl ¢io > [iL7
4
428 99 |29
: 7226 1905,0 |19k
6
7 |
|

Total Weight Gain (grams)

G-20
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COmRPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant 1 C Sample Identification Code:

Date Q'Zé/fg 3Ap-Frap—y Freie R pp 40
sampling location OTA -6

sample type /Y7 }//

Run number é

Sample box number

{lean-up person ‘!ﬁuﬂp.
Splvent rinses !;/A/Oq

Amount of _lmumziejsiusumﬂ__l
Impinger Impinger Solution Impinger Tip Weight |
| Number I Solutign (q) i Confiquration Fipal Initial Gain
| |
! ;r w7 e e s g 9o 0w
; 0. 1M ik | 190 me e L 9112, [ 250 | 93X
} 0./ M Hibz | 190 .C"/g ¢20.¥ | 600.9 19.9
X mT - med Yoi.p lderg 167
5 Sivrca J
' ced - 200§ Me 1736 (Y- 13
: ,
7
I
Total Weight Gain (grams) @/ ;V{'/?

G-21




DRI T e )

LT, e e
[ A S S B

Ve ot T e T, e
co Et A S G e el e T e S .

R
[P

AL
cORFEFO

Plant

ERATIOR

MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Fmic

Date E"Aa/;

Sampling location

Sample type Mm ~/(//

Run number

oTR- %

=2

Sample box number

Clean-up person M
Solvent rinses Q{ Q &%

Sample Identification Code:

r-‘u:;ee_ Mo -

Amount of Impinger Weight {qrams) _‘
Impinger Impinger Solution Impinger Tip Weigrt |
Number I Solution {a} Configuration Final ' Initial I Gaini
I

'l mT ~ m G366 | 4o 5 [169.8

. 630.Y

. O-IN _HWbz | joowdd m 6871 Lyl 57.3

. t

: o.n Hubs ! roond G—/S 0S4 | sq99.¢ 6.3

) mT - m WL ! 4oy | 4o

: SC.  leeog. | FRI¥ 19596 {218
6

? |

Total Weight Gain (grams)

G-22
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MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

P R,
PR

Lt T

A Plant  ~FmcC. Sample Identification Code:
- Fireas
‘ Date 8’/26 /_3 & Xo-Fras 4T

Sampling location O TAH — F-

Sample type _MM-~///
Run number '2-

Sample box number
751 Clean-up person _Ymarfd
Solvent rinses DL(¢) mi
i ——

Amount of Impinger Weight ({qrams)
Impinger Impinger Solution Impinger Tip Weignt |
Number l Solution {a) . tonfiguration Final Initial Gain
. i i
I .
I s - 6.9 | Y31 19y
S 2 o
L |D.N Hpoy | 10O . ES26; 029! Y9 H
3 ‘
. M Hioy | (oD S871.8 §82.0 | 8
4 —
\ | 1-}'@.o L{?0.0 | 3@
5 | .
| fe e HMS 19509 1 13
6 A |
|
7 |
| | N !
Total Weight Gain (grams) 253.‘ l

G-23




APPENDIX G.2 - Orsat
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APPENDIX J - PRELIMINARY SAMPLING POINT LOCATION AND TRAVERSE DATA
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CORPORATION

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

pp £MEC - DscmTaco
DATE . %‘izﬂ-m

SANPLING LOCATION LN ECT

INSIDE OF FAR WALL TO
OUTSIDE OF NIPPLE. (DISTANCE A

iy

INSIDE OF NEAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE B

/

STACK 1.0.. (DISTANCE A - DISTANCE B

13 4

NEAREST UPSTREAN DISTURBANCE ____T2<  20-2 ("~

:ﬁ} gg.me E:Tumz f&L

x50
. s IEIm
8 ad’u.uﬂ,.'
FO
£
A8 C DR gL
00 O DOOO see
overL

!

FLow

gTﬁT!‘Q, -1.¢" o

SCRENATIC OF SANPLING LOCATION
RArRO mtr o —
TRAVERSE . PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUNNS 2 AND 3 FROM OUTSIOE OF MIPPLE |
MmSER OF STACK L0, STACK 1.0. (TO NEAREST 1 § INCH) DISTARCE B IS0 OF COLUNMS 4 4 5 |
Pr AN | TEm? AD TEMP 4P TeM? . :
G| 0,18 290 -N 2%S & 0.9 355
i 0.28 388 2 ol 4ro 2 0.4% 370
3 o 410 2 o6 " Y30 2 o./3 400 ’
1l p.33 Yy $ p.if 932 ¥ 0.19 Soo %
S|_o0.313 425 S 9.2 508 - 598 :
¢l o033 Y60 ¢ 023 fef t op.2$ $1Y r
il 0 .Y 450 1 031 s4s 3+ 03 G2l ‘
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PRELIMINARY VELOCITY TRAVERSE N |- \72_

>
PLANT M FMC/P‘O‘:RTC”O . “ ;
oare 81~/ 57 'L ! ‘
LOCATION _[Me ET . ! \
STACKID.__(37Xr0' - :
BAROME TRIC PRESSURE, in. Hg 24 { : * v \
STACK GAUGE PRESSURE, in. 0 _=3.0" /v 0 ' ey
operaToRs__muw M/ TTw /37y SCHENATIC OF TRAVERSE POINT LAYODT \ é
. £22 X ”
Us = 34,94 AeFY ( -Yl?ﬁcl‘r\) I TE 9 0.%7¢ :s_-"L_L
TRAYVERSE YELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TENPERATURE
NUNBER | iap,). .10 ). °F NOMBER | (ap,), inip0 T, *F
c -/ @30 o2l b 020 Y]
2 033 449 by 0.1y Sof
3 0.36 9Sa ‘ 0.1% $¢6 ¢
¥ 0.36 $io * 0.3 <6k ek
5 0.4y $Yy c - ! 0.29 368
c 0.33 $So 2 v.ie Jeo
3 0.10 S 3K . 3 o.1§ ' /00 !
r -t
F - ! 0:21 37s M o1 H1e
2 0.23 “o ] 0.6 o E
3 o.24 qyt& e 0.2% S§0
T 0.30 v3ig . + Q.23 GoY e
5 0.29 45 | B~ 1 0.2 2¢0
¢ 0.3 Sié 2 0.6 350
7 0.36 SYo . 3 0 /6 jto
£ -1 0.23 vy Yy 021 Y20
2 0.9 Yoo < 0.2y Y?0
3 0.11 410 (4 0.28 10
o 0.23 Yyo = o3 Gzo 205y
T 0.4 Y46 8- ¢ 19 250
o 026 §io 2 e 255
? 0.7 sS85 3 16 250
D- | 0.1§ 10 y 12 Yoo
2 0.5 o S 23 Yy3o
3 - I8 Yoo . _°¢ g s2¥
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Nt _EMC. OUTLET |~
DATE ‘.'[_ -3~ W

LOcCATION _OUTLET {—{

STACKID. 76.5 .

BAROMETRIC PRESSURE, in. Hg 2S5 -

STACK GAUGE PRESSURE, . 20

oreraToRs & DR Y
@ 915 am
TRAVERSE VELOCITY STACK
POINT HEAD TENPERATURE
WUMBER | Gp,). inHy0 Ty F
A ~{ 0-53 134
-2 o4 133
-> 073 135
Y o113 136
~5 ot (DL
~e 107 | 139
AN ©.70 XA
B-1 ©2 ¥| 13}
-2 056 31
B3 N%2 | 132
-4 012 x| (31
-5 |01 1232
B-0 Db | 132
M‘&_! z D'W [37"
AVERAGE 1
EPA D) 253
wn

SKivgaton @ 138°F

PRELIMINARY VELOCITY TRAVERSE

1%

J-9

STACK

TRAVERSE VELOCITY
POINT HEAD TENPERATURE
RUMBER | @p,), b0 ), °F

weRsgE_ |

B

a4 18T
- .
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CORPORATION

MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant EMQ Sample Identification Code:
Date _& {21 !88 XAD Trap #

sampling Tocation O X l’l
Sample type ESQ }ﬂgggm A

Run number . PRE
Sampie box number
Clean-up—persm 2@1’
Solvent rinses P P

| Amount of Impinger Weight (qrams)
Impinger Impinger Solution Impinger Tip Weigrt |

{_Number i ation Final 1 in
| Bt |
v AN B, o loondl. .w/sg)m 4G 167799 169
LT 1350 (BN gl sl4Rg (i1e
3
5 |
5 I '
L
-
6 !
7 |
Total Weight Gain (graas) @P 8:}'45}/
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TRAVEASE POINT LOCATION FOR CIRCULAR DUCTS

wt _LE - )‘OW

OATE £ 22~
SAMPLING LOCATION _LXeer - &
INSIDE OF FAR ¥ALL TO a0
OUTSIDE OF NiPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO 3.5
OUTSIDE OF NIPPLE, (DISTANCE B) -
STACK 1., (DISTANCE A - DISTANCE By 7o O
NEAREST UPSTREAM DISTURBANCE \
NEAREST DOWNSTREAM DISTURBANCE
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION : COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.0. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS & & 5)
! Dot He-5 " 330 3.5" L%
2 0. 194 1 [T l - I %
3 0. 2% | 22,44 | 53¢, /4
4 0.7 53,26 / <3 34
4 0.4 (4,23 / (3,43
le 0,55 7313 i 2. <43

EPA (Dur 232
R
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PRELIMINARY VELOCITY TRAVERSE

e S R
puar L7~ YOS

DATE 5720 B2

LOCATION Quresy /=L

STACK 1.0. 2 5

(/5'/‘/;]@@:‘

BAROMETRIC PRESSURE, in. Mg
STACK GAUGE PRESSURE, is. W0

OPERATORS
TRAVERSE VELOCITY $TACK
POINT HEAD TEMPERATURE
NUNBER @), in.1y0 {T,). °F
/ 235 | 1327/
2 . 305~ (37 2
3 L 3/0 [37.0
y4 oD | 1338
< . 3.8 (38.0
é L &/O /38.2
AVERAGE
EPA (Dun 253
L Ve

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEPERATURE
NUNBER | ap,), a0 AR
AVERAGE
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CORPORATION

’(”MC/

s it

TRAVE«SE POINT LOCAﬁOI FOR CIRCULAR OUCT;

PLART
m'm toeanon __ _LALLLE T -2
RBOL OF FAK IALL TO 0" .
QUTSION OF KPPLL, (DISTARCE A)
IRSIOE OF NEAR UALY, TO 2,8
OUTSIOE OF MPPLE, (DISTARCE B
STACK 1.D., iTANCE A - OSTARCE B 202 D
NEAREST UPSTREAR ISTURRANCE
mﬂn CREIATIC OF SANP NG LOCATION
TRAVERSE Ae TQEP PROCUCT OF TRAVERSE POINT LOCATION
POmT e COLUNNS 2 AND 3 FRON OUTSIDE OF AIPPLE
W {T0 MEAREST L3 INCH) DISTARCE & {SL% OF COLLMNS 44 )
= {63
P o R N o PR .
3 . 17 -
A/ s
)
=T
—
e
1 0.0%F 3 Bz 3% 33 =7
— e
7 . 2 e Y A TN
B 3K Zaoama o5
- 2 0 70 s i T2, :
£ - 19.35 7 2 1 34 | 2643
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K-FACTOR WORKSHEET

Date: T -2 - ¥ & Operator: GDI&
Sampling Train: pPsSD Checked by:
site: FMC  OUTWET {—| Used for Runs: Cwn |
1. C (for S-type pitots) - 0.%5Y
~ 2. D (nozzle diameter inches) . 0.156
ASSume
=)
B, (moisture in gas stream, percent) - 12::ZIQb L%5.2%"
8 4, Pm (barometric pressure at meter, in Hg) - 25.0
5. ‘@ (Pressure differential of orifice - IFTQ
in meterbox, in HZO)
: stack static — 0. -
6. Pg (stack pressure, in Hg) = Pb + pressure (H)0) _ - 295
13.6
7. T, (average stack temperature, %R) = 460 + oF = 590 ¥R
s 656°P

8. T"'l (average meter temperature, °R) = ambient + 20°F + 460°F

9. Hd (molecular weight of stack gas, dry, 1b/1b mole)
= (0.44 x % CO,) + (0.32 x%0,) + [0.28 + % N,]
2 2 2
= (0.44 x ) + (0.32 x ) +(0.286+ ) = 30. Y

10. M_ (molecular weight of stack gas

S "with water vapor, Tb/mole)
= [My x (1-B)] + [18 x B,] 162 | 2714
- [ 304x (1 - 48] + (18 x AN ] - %5

ATV

Figure 4-13. K-factor calculation form.
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K = (846. 72)(D )(AH@)(C )(1 B) [ ][ ][ ]

<
K = (846.72) (.iBb)* (!7‘3)(0?4)2(0‘3"?(%(0%)( 557-,__ )
715449 « ( 15e) LI —
- 0957 ) of Kz O.WIq X Ate - )
AH = KAP
Correlation Chart
AH | AP
D.62 | 6.2

Figure 4-13. K-factor calculation form.
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IMPACTOR FIELD DATA

- |
Plant Name> F~MC

Sampling Location>_(nMeer —TheLim Sample Ident.>
Type of Impactor> ANOeRSW Impactor Substrate>
3%, Date G- L1569 (MMDDYY) Time Start (HHMM) Time Finish __ (HH)
" Duct Dimensions x ft. or Diameter . ft.
PTCF oace o, 4 ¢ Test Duratfon amg:;' min.
[TT) 47— . T
(?f'i, Bar Press. "Ho Static Press. - "H:0
Hozzle Dia. 07‘%“ inches Condensed Water = gms
Intake leak rate <2.C 1 cfm Operator inftials T
JOUT -1 T @‘S-l-h‘a n))
0 T 14 Y A
ey &3 » " Stack Tommratere ot bos l-:t‘:;r L. .
Cleck fater in, 1a, Tenp. Intet | Outlet Teump. Temp. in. Wy
. 1™ fnading ft' "o no r L4 r r - [
w (EY | O | T — oo
ws |@% |2k | 71793 ([ OU [os0| it |20 |9/ s — 5N
808 Puds o 7 Ang, s L )
w |20l 27.6%7] — |2e | —~ Ja+ |75 | — — | Lg
w (2% [Yue3z]| 724,913 9¢ | /08 — A
"0
no
m
n?
3
"
(11}
{11}
o
[ 3] ]
ne
w _
i
_ETH'J'UEIF ) deJ T e IHFJ"'W_'_GW e L

\ .
® Dry air purga when sampling wet streams
Console : .

Weather

Remarks A D -~ nenls, 0183
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7.V

HCISTURE RECOVERY FORM FOR METHCOS 4, 5, 6

Plant FM - Sample Identification Code:

Date 55‘ 22 lBB XAD Trap ¢
Sampling Iocationw

Sample type —:PKJ-LLl fi) IL-W‘JJ
Run number _ P Rg

Sample box number

Clean-up person TO(C'O"(E.‘-%

Solvent rinses

Amount of _JEMSELMISMLWM
lmpinger {mpinger Solution Impinger Tip ' Weignt |
| Number _ Solution _ (g)  Configuratfon _ Final _ Initial _ Gain |

| !l 3o
voe Ay | 1ee j}ﬂ’l-g Rk
- B so=
t (Sweeidbe AR, Mlais3s lg
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YIFLD 5.7188E+01 7.82 8 PER CENY 9/16/88
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Sample ID PS 28,05669

Sample type MISC
Collection date, time B/18/88 %100
Receipt date 9/23/89
Completion date 9/26/88
Flag date 10/22/88
Location IDySODA SPRINGS
Otner ID’s MS359: BACK HALF
Comments MSS081888~MM{11«IN=4eIR, IMPINGER
Report to GERRY LUSTER
Type of analysis sy PO SERBEAREER
Verified by GL ( 9/26/88) and GL ( 9/26/88)
Date, time counted 9/721/88 t4:138
Length of count 1000 mtn
Preparer 28vL
Counting system AS24
Sample size 0.130000 samp
Commants RECALCULATION, 15 ML OF 100
NUCLIDE ACTIVITY 2 316G ERROR UNITS DATE
PO=210 6,5963E+02 7.867 & PCl/samp 9/20/88 ANALYSIS
PO=210 7.77872+02 7.87 % PCI/samp 8/18/88 COLLECTION
YIELD T74336E+01 753 &% PER CENT 9/20/88
Type of analysis LRSS EREE PR EEBARRESNS
verified by GL ¢ 9/26/98) apa GL ¢ 9/26/88)
Date, time counted 9/20/88 14125
Length of count 1000 min
Preparer Z8VL
Counting systenm 3H3B
Sample size 0,1%0000 SaANP
Commants 1SML aF to0ML

NUCLIDE ACTIVITY 2 81G ERROR UNITS DATE

PBw210 3,88%3F+00 107,74 & PCI/SaNp 9/20/88 ANALYSIS
PBe210 3,8969E+00 107,74 & PCl/8ANP 8/18/88 COLLECTION
YIELD 6,1771E+01 9,48 8 PER CENT 9/20/88
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Sample ID

Sample type
Collection date, tinme
Recelpt date
Completion date

Flag date

Loecation

Other ID’s

Comments

Report to

Type of analysis
Verified by

Date, time counted
Length of count
Preparer

Counting system
Sample size

P3 88,05903
MISC
8/23/88
8/29/98
9/26/898
10/28/88
IDtPOCATELLO
FMC2S
FMC082308=PROBE BLANK
GERRY LUSTER

0100

sEEEgsRses PP SEESRRNRRY

GL ( 9/26/88) and GL ( 9/26/89)

9/17/88
1000 min
ERVL
TN1D

0.500000 SamMp

14110

Comments 50 ML QF 100
NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
PB=210 7.4010E-01 90,31 & PCI/SANP 9/17/88 ANALYSIS
PB=210 7.4979E=0% 90,31 % PCI/SANP 8/23/88 COLLECTION
YIELD T.4180E+01 7.39 & PER CENT 9/17/88 ’

Type of analysis ASSERRSXSE POeAUTO sSESsssanae

Veritied by

GL ( 9/26/88) and GL ( 9/26/88)

Date, time counted 9720768 144214

Length of count 1000 min

Preparer ERVL

Counting systen AS18

Sarmple size 0,500000 SANMP

Comments 50 ML OF 100
NuUcLIDE ACTIVITY 2 SIG ERROR UNITS DATE
PQ=210 9,7625E=01 17,31 & PCI/SAMP 9/17/88 ANALYSIS
PO=210 8,9329E=01 17,31 & PCI/SAMP 9/23/88 COLLECTION
YIELD T.0331E+0¢ 6,52 % PER CENT 9/17/98
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Sample ID

Sample type
Collection date, time
Receipt date
Completion date

Flag date

Location

Other ID’s

Comments

Repoft to

TyYype of analysis
Verified by

Date, time counted
Length of count
Preparer
Counting system
Sample size

P8 £8,0%5902
MISC
B/27/88
8/729/88
9/26/98
10729/88
IDyPOCATELLO
FMC140
FMCC82788=MM1 i »RB=F
GERRY LUSTER

0300

XSS PB EEPRNIRINE

GL ( 9/26/88) and GL ( 9/26/88)

9/11/88
1000 min

14310

ERVL
TN1A

0,500000 SAMP

Comnments S0 ML OF 100
NUCLIDE ACTIVITY 2 S1G ERROR UNITS DATE
PB=219 8,2819En01 130,04 & PCI/SANP 9/17/88 ANALYSIS
PB=3210 8,2976F=0} 150,04 &% PCI/SAMP 8/27/88 COLLECTION
YIELD $.,0832F4+04 10,76 & PER CENT 9/17/88
Type of analysis SRR ERE POAUTO 55259588

verified by

Date, time counted
Length of count
Breparer

Counting systen
Sarple size

GL ( 9/26/88) and GL ( 9/26/88)

9/20/480
1000 min

14124

ZRVL
AS1Y

0,500000 SANP

Comments S0 ‘ML OF 100
NUCLIDE ACTIVITY 2 831G ERROR UNITS DATE
PO=210 2:.9479E01 23,79 % PCI/SANP 9/17/88 ANALYSIS
PQ=210 5.68731E=0} 23,79 &% PCI/BANP 8/27/88 COLLECTION
YIELD $.3237E+01 7.13 & PER CENT 9/17/08
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APPENDIX L.2 - PSD Radionuclide Data
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Sample 1D

Sample type
Collection date, tinme
Receipt date
Completion date

Flag date

Locatien

Other ID’s

Comments

Report to

Type of analysis
Veriftied by

‘sessasasnas PO
GL ( 9/26/88) and GL (¢ 9/26/88)

\ Lo |
PS  §9,0%911 \/
FILTER
8/24/98
8/29/89
9/26/488
10/28/98
IDIPOCATELLO
FNC93: ANDERSEN
FMC082488=PSD=0TA»1=8T2e5

0300

- GERRY LUSTER

ERENPEEERS

Date, time counted $/17/88 11352
Lenqgth of count 1000 min
Preparer ZsVL
Counting systan AS20
Sample size 0,2%30000 SANP
Comments RECALCULATION, 50 ML OF 200
NUCLIDE ACTIVITY 2 331G ERROR UNITS DATE
POw=210 2,477T1E+02 10,21 & PCI/8ANMP 9/14/88
PO=210 2,7T497E402 10,21 & PCI/SAMP 8/24/88
YIELD 6§,2261E+01 9.99 &% PER CENT 9/14/88
Type of analysis sNasRsnNgs PR CRERRARERS

Varified by

Date, time counted
Length of count
Preparer

Counting system
Sample size

GL ¢ 9/26/088) and GL ( 9/26/88)

9/14/988
1000 m{n
Z8VL
TN2B
0,250000 SAMP

14:30

Comments SOML OF 200ML
NUCLIDE ACTIVITY 2 S81G ERROR UNITS DATE
PBe210 2,6850E+00 67,08 & PCl/SaMp 9/14/88
PB=210 2,6701E+00 67,08 & PCI/SAMP B/724/88
YIELD 7.29032+01 8,25 % PER CENT 9/14/88
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Sample type
Collection date,
Receipt date
Completion date
Flag date
Locatlion

Other ID's
Comments

Report to

time

Type of analysis
Veriflied by
Date, time counted
Length of count
Preparer
Counting system
Sagple size

Comments
‘ NUCLIDE ACTIVITY
pPO-210 1.1650E+
pPO-210 1.1130E+
YIELD 7.7101E+

Type of analysis
Verified by

Date, time counted
Length of count
Preparer

Y Counting system
5] sample size
$%| Comments
5 % NUCLIDE ACTIVITY
2 PB-210 1.6831E+
% PB-210  1.6360E+
6.9140B+

. YIBLD

Type of analysis
Verlified by

Type of analysis
Verified by

Date, time counted
Length of count
Preparer

Counting system
Sample size
Comments

NUCLIDE ACTIVITY
PB-210 3.0424E+
FB-210 3.05656E+
YIELD 6.8239E+

Type of analysis

Ho bt U

L 73| verified by

3 S| Date, time counted

'é %l Length of count

3 é Preparer

Counting system

= Sample size

§ Comments

ﬁ NUCLIDE ACTIVITY
PO-210 9.97T7TE+
PO-210 1.5056E+
YIETD

T AR

K RTINS

FILT

- Fl o e vt e

e

ER 5603
8/24/88  0:00 it o_Ceall  WhaT en
o/ as00 88:05913 LT Ghenm S VAL
1 2 A A s
10/28/88 1:““"; haand
ID:POCATELLO A
FNC95: ANDERSEN

FMC082488-PSD-0TA-1-ST7

GERRY LUSTER

AERRXRXRARSE DO

GL ( 9/20/88) an
9/13/88 13:40
1000 min
I8VL
AS24
G.250000 SAMP
RECALCULATION,
2 S1G ERROR
9.89 %
9.89 %
9.42 %

02
02
01

txxkRktAnE PR
GL ( 9/20/88) an
8/12/88 14:10
1000 min
28VL
TN3D
0.250000 SAMP

LRSS RS8N

d GL { 9/20/88)

RERUN INDICATED ERROR IN PB VALUE

UNITS DATE
PCI/SAMP 9/12/88 ANALYSIS
PCI/SAMP 8/24/88 COLLECTION
PER CENT 9/12/88
AEXRANNRRE

d GL ( 9/20/88)

RERUN INDICATED ERROR IN PB VALUE

2 SIG ERROR
02 9.62 %
02 9.62 %
ol .79 %

.Illtlttltl PO-AUTO

( 0/ 0/00) an

sausaszdnn PR
GL (11/22/88) an

UNITS DATE
PCI/SAMP 9/12/88 ANALYSIS
PCI1/3AMP 8/24/88 COLLECTION

PER CENT ¢ 9/12/88

REREERARARD

d { 0/ 0/00)

ANRRERAREY
4 GL (11/22/88)

11/16/88 16:25

1000 min
VL
SH3A
0.250000 SAMP

RERUN AT PAUL MAGNO'S REQUEST

2 891G ERROR
00 8393 %
00 69.93 %
01

AxRREREAEN PO-AUTO

UNITS DATE
PCI/SAMP 11/16/88 ANALYSIS
PCI/SAMP 8/24/88 COLLECTION

9.79 % PER CENT 11/16/88

KEERTERARN

GL {(11/22/88}) and GL [11/22/88)

11/17/88

1000 min

VL

AsSl?
0.250000 samp

RERUN AT PAUL M

14:18

2 8IG ERROR

0l 9.91 %
02 9.91 %
9.44 %

n} R
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UNITS DATE
PCI/SAMP '11/16/88 ANALYSIS
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PER CRNT 171/1R/R8
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Sample ID PS 88,0%5922 Y.

Sample type FILTER
Collection date, time 8/24/88 0100
Recelipt date 8/29/88
Completion date 9/26/88
Flag date 10/28/08
Location ID:IPOCATELLO
Qther ID’a FNC1043 ANDERSEN
Comments FMCO82488+P5DeINe2«53T1
Report to GERRY LUSTER
Type of analysis seRxsseax PR SEESEENNNS
verified by GL ( 9/26/88) and GL ( 9/26/88)
Date, time counted 9719788 14140
Lenqgth of count - 1000 min
Preparer ASVL
Counting systenm TNLA
Sample size 0.,500000 SAMP
Comments 100ML, OF200ML
NUCLIDE ACTIVITY 2 S1GC ERROR UNITS DATE
PBw210 1,4351E+00 63,85 § PCI/SANP 9/19/88 ANALYSIS
P8=210 1.,4385E+00 63,95 % PCI/SAMP 8§/24/88 COLLECTION
YIELD 6,7989K4+01 5,76 & PER CENT 9/19/88
Type of analysis SESREREREN POeAUTO 2vSSERsess
Verified by GL ( 9/26/88) and GL ¢ 9/26/88)
Date, time counted 9/21/89 14138
Length of count 1000 min
Preparer ASVL
Counting system AS21
Sample size 0,500000 SANP
Comments 100ML OF200ML
NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
PO=210 9,1033E+00 6,86 & PCI/SANP 9/19/89 ANALYSIS
PO=210 1,0173E+01 6,96 % PCI/SaANP 8/24/89 COLLECTION
YIELD T7.1618E+01 4,69 % PER CENT 9/19/88
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Sample ID

Sample type
Collection date, time
Receipt date
Completion date

Flag date

Location

Other ID's

Commants

Report to

Type cof analysis

verified by

Date, time counted

Langth of count

Preparasr

Counting systam

Sample size

Comments
NUCLIDE ACTIVITY
PRe210 I 57158
PB=210 3,.5799E«
YIELD 6,2661FE+

Type of analysis
Verified by

Dates, time counted
Length of count
Preparar

Counting system
Sample size

Comments

NUCLIDE ACTIVITY

P3 88,0%921)
FILTER
8/24/88 0100
8/29/98
9/26/88
10/28/88
ID¢POCATELLO
FMC103: ANDERSEN
FMCOR2488=PSDeINe2=8T2-5
GERRY LUSTER

*3s8s8482s PR ESESENRSNS
GL ( 9/26/88) and GL ¢ 9/26/38)

9/19/88 1410
1000 min
ASVL
TNLD
0,500000 SAMP
100ML OF 200ML
2 81G ERROR UNITS
00 27.47 & PCL/SAMPD
00 27,47 & PCI/SAMP
01 S.,64 § PER CENT

DATE

9/19/88
8/24/88
9/19/88

LESSESETRS POAUTD Ses0sansss
GL ¢ 9/26/88) and GL ¢ 9/26/88)

9/21/88 14138
1000 min
ASVL
AS22
0.,500000 SAMP
100KL OF 200ML
2 SIGC ERROR  UNITS

PO=210 1,6397E401 6,11 & PCI/BAMNP

P0=210 1,9106E+01% 6,11 & PCI/8ANP

YIELD 6,3523E+04 4,74 & PER CENT
L-80

DATE

9/19/08
8/24/89
9/19/88

ANALYSIS
COLLECTION

ANALYSIS
COLLECTION




Sample ID

Sample type
Collection date, time
Receipt date
Completion date

Flag date

Location

Other 1ID’s

Comments

Report to

Type of analysis
verified by

. Date, time counted
Length aof c¢ount
Preparer
Counting systenm
Sample size

Comments
NUCLIDE ACTIVITY
PBe210C T¢e10319E-
PB=210 7T.1206E-
YIELD 6,2027E+

Type of analysis
Verified by

Date, time counted
Length of count
Preparer

Counting systam
Sample size

P3 88,05924
FILTER
B/24/88
8/29/08
9/26/80
10/28/89
ID:POCATELLO
FMC1061 ANDERSEN
FNC0824808=PSDeINe2=8T6
GERRY LUSTER

0100

sEERERgENY PR XARERERERN
GL ( 9/26/88) and GL ( 9/26/88)
9/19/88 143110
1000 ain
ASVYL
TN2A
0,500000 SANP
100ML QF 200ML

2 S1IG ERRGR UNITS DATE
01 166,22 & PCI/SAMP
01 166,22 % PCI/SANMP
01 7,03 & PER CENT
ARSRNERSRE POAUTO seskasazay

GL ( 9/26/8B) and GL ( 9/26/88)
9721788 143118
1000 min
ASVL
A817
0,500000 SaAMP

Comments 100ML OF 200ML
NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
PO=210 T.01872+00 T.36 & PCI/SAMP
PO=210 T.8988E+00 T.36 § PCI/SAMP
YIELD 6,8642E4+01 4,66 § PER CENT
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9/19/88 ANALYSIS
§/24/88 COLLECTION
9/19/88

9/19/88 ANALYSIS
8/24/88 COLLECTION
9/19/084



Sample ID PS 88,0592%

Sample type FILTER

Collection date, time 8/24/89 0100

Recelpt date 8/29/88

Completion date 9/26/88

Flag date 10/24a/98

- Location ID$POCATELLO

Other ID’s FMC1073s ANDERSEN

Camments FPNCO82408=PSDwINe2eSTY?

Repaolt to GERRY LUSTER
Type of analysis SEEEERRNSE PR SEEREERELS
Verifisa oy GL { 5/26/88) and L { /25788
Date, time counted 9/20/780 143128
Length of count 1000 min
Preparer ASVL
Counting system THL A
Sample size 0.12%000 SAMP
Comments 2%ML OF 200ML

NUCLIDE ACTIVITY 2 SIG ERROR UNITS
PB=210 1,2163E+00 337,63 & PCI/SANP
PB=210 1,2193E+00 337,62 & PCI/SANP

DATE
9/20/788 ANALYSIS
8/24/88 COLLECTION

YIELD 7.3708E+01 9,28 &% PER CENT 9/20/88
Type of analysis SEERRNBEEE POeAUTO sesuzNnsyl
verified by GL ( 9/26/88) and GL { 9/26/88)
Date, time counted 9/22/88 13154
Length of count 1000 min
Preparer ASYL
Coeunting system AS19
Sample size 0,125000 SANP
Comments 2%ML OF 200ML
NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
PO=210 9,7642€400 10,29 % PCI/BANMP 9/20/89 ANALYSIS
PO=210 1,1006E01 10,29 & PCI/SAMNP 8/24/88 COLLECTION
YIELD 0,3091E+01 S.16 8 PER CENT 9/20/88
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Sample ID

Sarmple type
Collection date, time
Recelpt date
Completion date

Flag date

Location

Other ID's

Comments

Report to

Type of analysis
Verified by

Date, time counted
Length of count
Preparer

Counting systenm
Sample size

PS 88,05926
FILTER
8/24/88
8/29/88
9/26/88
10/28/88
ID1POCATELLO
FMC1083 ANDERSEN
FMC082488-PSDeIN=2=8T8
GERRY LUSTER

0:00

s¥Resx¥es PP SRABEEREEY

GL ( 9/726/88) and GL ( 9/26/88)

9/19/88
1000 min
ASYL
TN2B

0.250000 SAMP

14110

Comments SOML OF 200ML
NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
PBe210 1,9729£200 64,50 % PCI/SAMP 9/19/88 ANALYSIS
PB=210 1.9775E+00 64,58 % PCI/SAMP 8/24/88 COLLECTION
YIELD T,9735E+01 8,44 &% PIR CENT 9/19/88
Type of analysis SRS RNRRE PQepAUTO x2sEspgsns

Verified by

Date, time counted
Length of eount
Preparer

Counting system
Sample size

GL ¢ 9/26/88) and GL ( 9/16/99)

9/21/68
1000 min
ASVYL

14138

AS18

0,230000 SANMP

Commeants SOML OF 200ML
NUCLIDE ACTIVITY 2 816 ERROR UNITS DATE
PO=210 1,2474E+01 B.44 &% PCI/SAMP 9/19/88 ANALYSIS
PO=210 1,3939EF+01 9,44 % PCI/SANP 8/24/88 COLLECTION
YIELD 7.9160E+01 6,30 % PER CENT 9/19/88
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Sample 1D

Sample type
Collection date, time
Receipt date
Comple