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A. Back

1.

™
971130 /'ZQCC\'-J e CBRI
1
Emission Test Report
Review Checklist
Reviewer: _Michelle famsey
Review Date: Mm' {939
ground Information

Facility name: Moansacko Flesenkol Phogghorns Plack

Location: _ﬁﬂml“lﬁtas - Tdaho
Source category: _Einﬁ4ﬂaﬂisﬁ__gduﬂﬁ

Test date: g "\
Test sponsor: _LSEPA (_EMB\

Testing contractor: _Eﬁd-' an

Purpose of test:

Pollutants measured

PM FM-10 Co S0, NO voc Pb CO,

Others (list):

Process overview: On an attached page provide a block
diagram of the unit operations and associated air
pellution 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 [D |Uncontrolled (Controlled |, pcpy (controlled emissions only)

10
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B.

2

Process Information

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.)

’ .0 I .7 ' « 3 5y
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2.

For each process tested list feedstock materials and

products.

rate or product (P} rate.

Indicate if activity factors are for feed (F)

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

Basis 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 jUnits Test run |Process rate Ugits
1
2
3
4
n i
2
s ||
4 |
1 |
2 !
3
4
1
2
s ||
4 é

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

e — e ———— e

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 systems describe capture

techniques as well as the removal techniques (use a
separate page if necessary)
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3.

APCD ID

5.

Parameter

the table below.

Readings

Units

Using the attached parameter list for guidance complete
(Use additional pages as needed.)

Run 1

Run 2

Run 3

Run 4

Type of
APCD:

Type o
APCD:

Type o
APCD:
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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

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

i Y/N Y/N
Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N YN

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

I YN Y/N
Y/N Y/N

Y/N Y/N

: Y/N Y/N

Il Y/N Y/N
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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.

2.

3. 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.)
[r——————
Values reported
Test ID |Parameter Units Rua 1 Run 2 Rug 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

Pollutant concentration:

il
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2.

Test ID

9

Pollutant

Units

Tabulate pollutant mass flux rates

Mass flux rates

Run 1

Run2

Run 3

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

_——

Process Pollutant Units Uncontrolled Controiled

T e S N S

b3006-4/971130




DRAFT/WP
d3006-4/971130
03/30/92 12

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
energy) scrubber

Pressure drop
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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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
jointly participating in this regulatory effort.

Emission tests at two elemental phosphorus plants, calciner emission
control systems were performed for this program. The results from the first
of these tests, which was conducted at the Monsanto Soda Springs, Idaho,
plant are the subject of this report. Since the radionuclides in the offgas
streams are associated with the particulate matter (PM), 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, particle size
distribution (PSD) and two specific radionuclides: Polonium-210 {Po-210)
and Tead-210 (Pb-210).

1.1.1 Test Program Objectives

The purpose of this document is to present the results from the August
1988 test program at the Monsanto phosphorus piant in Soda Springs, 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 ORP AND OAQPS will
analyze the data generated during this test program to develop the specific

JES/055 1-1




information needed to support regulatory development. The primary
objectives of the Monsanto test program were: '

° to quantify the particulate matter, polonium-210, and lead-210
emission rates in the calciner offgases including both the venturi
scrubber inlet and outlet streams, and

L] to determine the distribution of particulate matter, polonium-210,
and lead-210 by particle size in both these streams.

In addition, grab samples were collected to quantify the concentration
of polonium-210 and lead-210 in the calciner feedstock. Testing was per-
formed using a single set of process and control device operating
conditions.

1.1.2 Qverview of Testing Activities

On-site activities began on August 15 and were completed on August 20,
1988. The sampiing 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.

Samples were collected simultaneously at both the venturi scrubber
inlet and each of the calciner’s four venturi scrubber stack outlet
locations, which were designated A, B, C, and D. Thus, for each run, five
samp]ek were collected; one at the inlet and one at each of the four
scrubber outlet stacks.

The sampling intervals are summarized for each test run in Table 1-2.
In order to collect at least three MM 111 samples at each location that met
isokinetic QA requirements, four test runs at the inlet and outlet were
conducted. Also, a fifth outlet D test run was conducted since two previous
outlet D test runs did not meet isokinetic QA requirements.

Three test runs were performed where inlet and outlet particle size
samples were collected simultaneously using in-stack Andersen impactors.
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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 procedufés 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 sampling train fractions. The purpose of
the nitric acid impinger solutions was to minimize surface effects that
might inhibit recovery of radionuclides (gaseous metals) from sampling train
glassware. The use of nitric acid as an impinger solution and recovery
sotvent was implemented for quality assurance purposes.

The purpose for analyzing all train components 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.
(A11 Method 111 radionuclide results presented in this report include both
front half and back half sample train fractions.)

Particle sizing sampies were collected using heated Andersen MK-I1II
in-stack cascade impactors with right angle precutter. Impactor operating
parameters were selected to optimize the separation of the fine particulate
fraction (less than 2 microns). Particle size distributions were determined
at all five sampling locations for a total of 15 distinct particle
collection episodes. However, radionuclide analysis of the particle size
fraction was done for only a selected portion of the sampies to reduce the
number of radionuclide analyses. Several of the impactor stages for the
larger particle size cuts were composited into a single sample for
radionuclide analysis. The final four impactor stages were analyzed for
radionuclides as individual samples. The particle size samptes collected at
outlet C were chosen as representative of the outlet and were submitted for
radionuclide analysis.
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Process feed samples were collected during the testing and composited
to determine the activity in the blended feedstock ore. Field blanks and
reagent blanks were collected during the Monsanto test program and are
presented and discussed in the Quality Assurance/Quality Control (QA/QC)
section of this document.

1.1.3 Uncertainties in Radionuc]lide Analvsis

For the polonium-210 (Po-210) measurements, there is a high degree of
confidence in the data. The analytical errors in the polonium-210
measurement were less than 10 percent at the 95 percent confidence Tevel for
the test program.

For the lead-210 (Pb-210) measurements, there is an acceptable level of
confidence in the data. A1l Method 111 Pb-210 measurements were above the
minimum detection limit (MDL). Six (6%) of particle size fraction
radionuclide measurements were below the MDL (see footnote in Table 1-8).

1.2 SUMMARY OF EMISSION RESULTS

Emission testing was performed while operating the process was
operating at normai conditons. A constant pressure drop was maintained
across each of the venturi scrubbers during each of the testing periods.
The measured pressure drop is considered confidential by the facility.

1.2.1 PM and Radionuclides (MM 111)

Table 1-3 contains a summary of the particulate matter and radionuclide
emissions measured during the program. As seen in the table, particulate
matter concentrations at the inlet for the three valid test runs (runs 2, 3
and 4) averaged 595 mg/dscm (0.26 gr/dscf). The outlet particulate matter
concentration averaged 27.3 mg/dscm (0.012 gr/dscf) during these test runs.
On a mass emission rate basis, particulate matter emission rates at the
inlet averaged 104 kg/hr (230 1bs/hr) and the outlet averaged 4.90 kg/hr
(10.8 1bs/hr).
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The Po-210 and Pb-210 concentrations in the inlet flue gas stream
averaged 23,140 and 7,297 pCi/dscm (655 and 207 pCi/dscf), respectively, for
the three valid test runs (see footnotes b and ¢ in Table 1-2). The
concentration of Po-210 and Pb-210 in the outlet streams averaged 954 and-
225 pCi/dscm (27 and 6.4 pCi/dscf), respectively. On an emission rate
basis, Po-210 and Pb-210 emissions at the inlet averaged 4,050 and
1,280 uCi/hr, and at the outlet, 172 and 41 uCi/hr, respectively.

1.2.2 Particle Size Distribution

Particle size analysis quantifies the particle mass in a given size
range. The mass collected on each stage are presented for each run in
Tables 1-4 and 1-5 for the venturi inlet and outlet, respectively.

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, 50 percent of the particulate mass is composed
of particles that are less than 0.5 microns in diameter. For the outlet
Jocations, 50 percent of the particulate mass comprises particles that are
less than about 0.3 microns in diameter. The particulate mass at the inlet
consists of approximately 99 percent PMIO (i-e., particulate matter less
than 10 microns in diameter). At the outlet, PM10 accounts for about
97.6 percent of the particulate mass. Considering the precision of the
measurements methods, the mass fraction of PM10 at the inlet and outlet is
considered equivalent.

JES/055 1-9




TABLE 1-4. VENTURI INLET PARTICLE SIZING - MASS COLLECTED PER STAGE,
- CALCINER OFFGASES, MONSANTO, SODA SPRINGS IDAHO
(August 1988)
Mass collected per stage (grams)
Stage Run 1 Run 2 Run 3
12 0.00041 0.00030 0.00042
2 0.00040 0.00038 0.00004
3 0.00074 0.00053 ¢.00004
4 0.00043 0.00074 10.00021
5 0.00147 0.00253 0.00016
6 0.00596 0.01024 0.00063
7 0.00970 0.01377 0.00245
8 0.01719 0.01925 0.00417
Back-up 0.01302 0.01580 0.01145
Total 0.04932 0.06354 0.01957

aStage 1 includes the pre-impactor stage.
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Figure 1-1. Composite curves of cumulative mass fraction as a
function of particle size.
Probability-Log plot.
-Monsanto, Soda Springs, Idaho.
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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 diameter. The majority of particulate matter at both
the inlet and outlet locations is distributed in the less than 1 micron
range with evidence of bimodal distributions. The figure also provides an
indication of venturi scrubber removal efficiency by particle size fraction.
The data used to prepare these curves are presented in Tables 1-6 and 1-7.

Radionuclide activity was measured for the samples collected from the
inlet and outiet C. 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 results are summaries as pico Curies per
sample in Table 1-8.

In order-to present an overall summary of 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 lead-210. The
data plotted in these figures is summarized in Table 1-9. Figures 1-3
and 1-4 represent a composite of the data consolidated from individual PSD
test runs.

These data indicate that the radioactivity is associated with small
particles. Particles less than ! micron contained 90 pefcent of the
radioactivity for both Po-210 and Pb-210. Particles less than ¢.5 micron
contained 60 to 70 percent of the radiocactivity.

1.3 TEST REPORT ORGANIZATION

This emission test report is presented in fg;gh 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 lTocations and
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TABLE 1-6. CONSOLIDATED CUMULATIVE MASS FRACTION RESULTS,
MONSANTO, SODA SPRINGS, IDAHO (August 1988)

éﬂ§§§¥ﬁla | Mass fraction less than (%)
Dpgo
(microns) Inlet Outlet
0.5 55 64
1 83 84
2.5 96 94
> 98 9.5
10 98.9 97.5

aDp50 = the theoretical stage endpoint (interval endpoint) is the aero-
dynamic diameter of the smallest particles collected on a stage
with an efficiency of 50 percent.

TABLE 1-7. CONSOLIDATED DIFFERENTIAL MASS CONCENTRATION RESULTS,
MONSANTO, SODA SPRINGS, IDAHO (August 1988)

Geometric Interval Differential Mass Concentration
Midpoint Range {gr/dscf/interval)
(microns) (microns) Inlet Outlet
0.5 0.4 - 0.6 0.200 0.005
1 0.6 - 1.7 0.100 - 0.003
2.5 1.7 - 3.0 0.015 0.0006
5 3.0 - 6.5 0.006 0.0003

10 6.5 - 50 0.004 0.0002
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Figure 1-4. Composite curves of cumulative Lead-210 activity
fraction as a function of particle size.
Probability-Log plot.

Monsanto, Soda Springs, Idaho.
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TABLE 1-9. CONSOLIDATED?® CUMULATIVE ACTIVITY FRACTION RESULTS,
MONSANTO, SODA SPRINGS, IDAHO (August 1988)

Interval
Endpoint Activity Fraction Less than (%)

Dy Po-210 Pb-210
(microns) Inlet Qutlet C Inlet Qutlet C
0.5 60 70 60 60
1 90 90 80 20
2.5 96 96 97 98.0
5 98.5 98.5 99.3 99.0
10 99.4 99.4 99.85 99.5

aDeve]oped from all valid particle size samples collected and analyzed for
Po-210 and Pb-210, then, plotted in Figures 1-3 and 1-4.

b

JES/055
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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. o

The-supporting data for the results presented in this volume are
included as appendices. The—appendices—are-presented—imtwovolumes—
Volume II contains sampling and analytical protocols, all flﬁl@ and lab
data sheets, data reduction summaries, -and calibration datq) Velume 111
cantains confidential process data gathered during the emission testing
program.

JES/055 1-20




2.0 DESCRIPTION OF PROCESS AND AIR POLLUTION‘CONTROL SYSTEMS
2.1 PROCESS DESCRIPTION

The Monsanto, Soda Springs, Idaho, plant produces elemental phosphorus
from phosphate ore. Phosphate rock is continuously fed to’'a large rotary
kiln calciner where the rock is heated for the purpose of removing organic
material and forming heat hardened nodules. The phosphate rock nodules
produced by the calcining process are subsequently cooled, crushed, and
blended with coke and silica and fed into an electric¢ reducing furnace.
High temperature reactions in the reducing furnace drive off gaseous
phosphorus and carbon monoxide and leave molten residues of slag and
ferrophosphorus. The offgases from the reducing furnace pass through
electrastatic precipitators for dust removal before entering a condenser,
where the phosphorus is condensed and collected. The carbon monoxide
generated from the phosphorus reduction process is vented from the reducing
furnace to the rotary kiln where it is used as fuel.

The emission test program described in this document focused on the
offgases from the calcining process. Figure 2-1 contains a simple process
flow schematic showing feed and offgas streams around the rotary kiln and
related air pollution control equipment.

2.2 AIR POLLUTION CONTROL EQUIPMENT (CALCINING OPERATION)

The offgases from the kiln are vented to a settling chamber and a spray
tower and then split into four parallel streams each containing a venturi
scrubber, dual cyclone demisters and an induction (ID) fan. After passing
through their respective ID fans, the exhaust gases are discharged to the
atmosphere through four similar 27 m (90 ft) tall stacks.
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2.3 PROCESS AND POLLUTION CONTROL DATA

The radionuclide emission test program at HoﬁQahto was performed while
process and pollution control systems were operated at "normal" operating °
conditions. Normal operational ranges for each parameter were established
by EPA’s Industrial Studies Branch (ISB) and Monsanto personnel prior to
testing based on historical plant data and full production capacity. Key
parameters were monitored throughout the testing period by both Monsanto’s
automated data acquisition system and by manual readings. During testing
periods, Radian personnel periodically monitored these data from the plant’s
control room to ensure the sample collection activities occurred at the
correct process/control device conditions. The key process parameters that
were monitored are reported in Volume II - Appendix N because they are
considered confidential by Monsanto. The following is a listing of the
process parameters recorded:

- Kiln speed

- Bed depth

- Ore feed rate

- - Primary air flow

- Carbon monoxide feed rate

- Coal feed rate

- Kiln offgas temperature

- Dust chamber gas temperature

- Spray tower pH

- Venturi P (per scrubber train)

- Venturi fan amperage (per scrubber train)
- Venturi liquid flow rate (per scrubber train)
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3.0 SUMMARY AND DISCUSSION OF-RE§ULTS

The results of the August 1988 test program conducted at the Monsanto
facility are presented in this section. The particulate matter data
presented are adjusted for blanks. However, radionuclide data presented are
not blank corrected. Field blanks were collected on both inlet and outlet
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 | percent of the
average activities of the samples collected at that location (0.7% for
Po-210, 0.1% for Pb-210). At the outlet, the field blank activities for
Po-210 and Pb-210 were approximately 3.4 percent and 2.7 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 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 is presented in Table 3-1. Specific sampling
measurements from each individual test run are presented in Tables 3-2
through 3-5 for runs 1 through 4, respectively. As mentioned in Section 1.0
of this document, slight deviations from the planned test matrix were made
to compensate for sampling difficulties encountered during the first and
second day of testing. Sampling difficulties during the first day of
testing included unacceptable leak rates at the inlet location and non-
isokinetic sampling at two of the five sampling locations. The specific
problem on the second test day was nonisokinetic sampling at one of the four
outlet locations (outlet D). To compensate for these difficulties, a fourth
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test run was performed at each of the inlet and outlet locations to replace
run 1. A fifth test run at outlet D was performed to replace run 2. The
outlet D run § test results are included in Table 3-3.

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 calculating the average results reported.

3.1.1 Inlet

Particulate matter concentrations at the inlet to the venturi scrubber
averaged 595 mg/dscm (0.26 gr/dscf) for the three valid test runs. As
described in Section 2.0 of this document, the venturi scrubber inlet
location is actually the midpoint of the pollution control system and,

therefore, these values do not represent uncontrolled emissions.

Po-210 concentrations in flue gases at the inlet location averaged
23,100 pCi/dscm (655 pCi/dscf) for the three test runs. On an activity per
gram of particulate basis, values for the three inlet runs averaged
38,900 pCi/g PM. ‘

Pb-210 concentrations in flue gases at the inlet location averaged
7,300 pCi/dsem (207 pCi/dscf). On an activity per gram of particulate
basis, values for the three inlet runs averaged 12,300 pCi/g PM.

3.1.2 OQutlet

- As shown in Table 3-1, particulate matter concentration at the outlet
averaged 27.3 mg/dscm (0.012 gr/dscf). This average does not include the
results for the outlet D stack sample for run 4. The results for this
sample were excessively high and are suspected tc be an outlier. The
emissions measured at outlet D were approximately three times higher than
those of the other stacks (see Table 3-5 for run 4). This affected the
overall outlet average for run 4 which was approximately 50 percent higher
than the other valid runs.

Additional evidence for this assumption is supported by examination of
the raw analytical weights. For this harticu1ar test run, the probe rinse
- for outlet D contributed approximately 85 percent of the total partic]e'mass
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collected compared to the 50 percent contribution which was the average from
all other runs at the outlet locations. Further, examination of the
radionuclide concentration (pCi/g PM) of the collected particutate for run 4
is approximately 3.5 times lower at outlet D than at the other outlet
locations for the same test period. These evidences strongly suggest that
the probe rinse particulate values were biased high, either by contamination
during recovery procedures, contamination during acetone dry down
activities, or possibly by accidental bumping of the nozzle against the
interior stack wall during sampling. The remainder of the results were
fairly evenly distributed among the stacks and were relatively constant
across the runs.

Po-210 concentrations in flue gases at the outlet location averaged
954 pCi/dscm (27.0 pCi/dscf) for the three test runs. On an activity per
gram of particulate basis, the average Po-210 activity for the three outlet
runs was 34,600 pCi/g PM.

Pb-210 concentrations in flue gases at the outlet location averaged
225 pCi/dscm (6.38 pCi/dscf). On an activity per gram of particulate basis,
Pb-210 activity averaged 8,210 pCi/g PM.

3.1.3 Venturi Scrubber Efficiencies - Method 111

Table 3-6 summarizes the incremental efficiencies of the venturi
scrubber control systems for removal of particulate, Po-210, and Pb-210.
Efficiencies are reported as incremental since the venturi scrubber system
is located at the midpoint in the series of air pollution control equipment.
Prior to entering the venturi scrubber system, emissions have already been
reduced by both the settling chamber and the spray tower. Therefore,
"incremental® refers to the additional removal afforded by the venturi
system. As apparent from the individual values presented in the table, the
average particulate matter reduction was approximately 94 percent, while the
reduction for Po-210 and Pb-210 averaged 96 and 97 percent, respectively.
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TABLE 3-6. VENTURI SCRUBBER REMOVAL EFFICIENCY FOR PM, Po-210, AND
Pb-210, MONSANTO, SODA SPRINGS, IDAHO (August 1988)

. Emission Concentration Removal b
Run Effictency

No. Parameter Inlet Outlet? (percent)
2 PM (gr/dscf) 0.2530 0.01249 94.97
Po-210 (pCi/dscf) 693.3 26.21 96.15
Pb-210 (pCi/dscf) 256.3 6.067 97.60
3 PM (gr/dscf) 0.2556 0.01129 95.49
Po-210 (pCi/dscf) 594.0 21.26 96.35
Pb-210 (pCi/dscf) 159.4 5.290 96.60
4 PM (gr/dscf) 0.2714 0.01906 92.68
Po-210 (pCi/dscf) 653.8 24.41 96.11
Pb-210 (pCi/dscf) 204.1 6.103 96.87

qaverage outlet concentration of four stacks.

bRemova1 efficiency calculated based on mass rates at the venturi
inlet and sum of mass rates at the four venturi outlet stacks.
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3.1.4 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 the Monsanto test program.
As seen in the table, approximately 93 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 is similar in that on average about 99 percent is collected in the
front half.

Because nitric acid was used in the impingers, the back half
particulate weights could not be evaluated and front/back half distributions
could not be determined. However, a distribution of PM between the front
half components was evaluated. As seen in the footnotes to Table 3-5, this
distribution varied by the sampling location. On average, 80 percent of the
PM collected at the inlet was found on the filter, while the remaining
20 percent was collected in the probe and nozzle. At the outlet, the
average distribution was approximately 50 percent on the filter and
50 percent in the probe and nozzle.

3.2 PARTICLE AND RADIONUCLIDE SIZE DISTRIBUTION DATA

The PSD samples were analyzed for both particulate mass and Po-210/
Pb-210 radioactivity. 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.

3.2.1 Particle Size Distribution Data

The mass collected on each stage was presented previously in Tables 1-4
and 1-5. These data were presented two ways: first as a plot of cumulative
mass fraction versus the par;icle 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 at each
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TABLE 3-7. SUMMARY OF FRONT/BACK HALF DISTRIBUTION OF EMISSIONS,
MM 111 SAMPLING TRAINS, MONSANTO, SODA SPRINGS, IDAHO

. (August 1988). ...

Location Parameter Front Half Back Half

Inlet Particulate 1002 NAD
Po-210 93.4 6.6
Pb-210 99.6 0.4

Qutlet Particulate 100€ NA
Po-210 _ 92.5 ' 7.5
Pb-210 98.9 1.1

A0n average, 80 percent of the particulate matter collected at the inlet was
found on the filter, while the remaining 20 percent was collected in the -
probe and nozzle.

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

drying and weighing of the impinger catch.

Con average, 50 percent of the particulate matter collected at the outlet was
found on the filter, and 50 percent was collected in the probe and nozzle.
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sampling location. The data were evaluated for the following particle size
intervals: 0.5, 1, 2.5,-5, and 10 microns. The representative curves were
presented previously in Figures 1-1 and 1-2. o

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. The outlet data show that particle characteristics
were similar at all four outlet locations and also formed a linear curve.
The data are presented in tabular form in Tables 3-8 through 3-10.

For the differential mass concentrations, the individual inlet data
pairs are plotted in Figure 3-3 and the outlet pairs are plotted in
Figure 3-4. Both the inlet and outlet data formed a linear curve and agreed
well. The data are presented in tabular form in Tables 3-11 through 3-13.

3.2.2 Radionuclide Distribution Data

The radicactivity collected on each stage was presented previously in
Table 1-8. In order to evaluate the radionuclide data, the cumulative
activity fraction was p}otted against the interval endpoint (Dpso)
determined from the PSD data.

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 cumuiative activities are plotted in
Figures 3-7 and 3-8, respectively. These data also showed good agreement
between runs and formed a linear curve. The inlet and outlet data are
presented in tabular form in Table 3-14.

3.3 PROCESS SAMPLES

Table 3-15 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 126 and 127 pCi/g, respectively. The concen-
trations varied between runs by 10 percent for Po-210 and 12 percent for
Pb-210, indicating a constant level of radioactivity in the feedstock.
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Figure 3-1. Cumulative mass fraction as a function of particle size for
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Monsanto, Soda Springs, Idaho.
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TABLE 3-8. INLET DATA FOR CUMULATIVE MASS FRACTION VS. PARTICLE SIZE,
MONSANTO, SCDA SPRINGS, IDAHO {August 1988)

Run 1 Run_2 Run 3

b b b

Mass Fraction Mass Fraction Mass Fraction

Stage Dpsoa Less Than DpSOa ‘Less Than Dpsoa Less Than
1 9.48 0.99 9.77 1.00 10.20 0.98
2 6.19 0.98 6.38 0.99 6.66 0.98
3 4.04 0.97 4.16 0.98 4.35 0.97
4 2.85 0.96 2.94 0.97 3.07 0.96
5 1.69 0.93 1.74 0.93 1.82 0.96
6 0.96 0.81 0.99 0.77 1.03 0.92 .
7 0.59 0.61 0.61 0.55 0.63  0.80
8 0.37 0.26 0.38 0.25 0.40 0.59

aDp50 = The theoretical stage endpoint (interval endpoint) is the
aerodynamic diameter of the smallest particles that are collected
on a stage with an efficiency of 50 percent.

bThe cumulative mass fraction equals the mass fraction of particu]ite
collected less than a given interval endpoint.
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TABLE 3-11. INLET DATA FOR OIFFERENTIAL CONCENTRATION VS. PARTICLE SIZE,
MONSANTO, SODA SPRINGS, IDAHO (August 1988).

Run_1 Run 2 Run 3
Geometric Differential Geometric Differential Geometric Differential
Stage Midpoint? Massb Midpoint? Massb Midpoint? Massb
1 21.7 0.0016 22.1 0.0013 22.6 0.0030
2 7.67 0.0060 7.%0 0.0063 8.24 0.0011
3 5.00 0.0111 5.15 0.0088 5.38 0.0011
4 3.39 0.0079 3.50 0.0151 3.65 0.0068
5 2.20 0.0180 2.26 0.0343 2.36 0.0034
6 1.27 0.0675 1.31 0.1286 1.37 0.0125
7 0.75 0.1267 0.77 0.1995 0.80 .. 0.0558
8 0.47 0.2389 0.48 0.2971 0.50 0.1004
Back-up 0.04 0.0194 0.04 0.0259 0.04 0.0294

dgeometric midpoint is defined as:

[(Op50)pyy * Osg)gl 2

bDifferentia] mass concentration is defined as:

mass on stage "n" AM

log (DpSO)lHl - log (Dpso)n A(log Dpso)
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Figure 3-5. Cumulative Polonium-210 activity fraction as a function
of particle size for venturi inlet particulate matter.
Probability-Log plot
Monsanto, Soda Springs, Idaho.
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Figure 3-6. Cumulative Polonium-210 activity fraction as a function
of particle. size for controlled particulate matter.
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Monsanto, Soda Springs, Idaho.
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TABLE 3-15. RADIONUCLIDE CONCENTRATIONS IN PROCESS FEEDSTOCK SAMPLES,
MONSANTO, SODA SPRINGS, IDAHO (August 1988)

Radionuclide Concentration

MM 111 Po-210 Pb-210

Type of Sample Run No. Date {pico Curies per gram, dry basis)
Feedstock 1 8/16/88 NA NA
Feedstock 2 8/17/88 142 147
Feedstock 3 8/17/88 | 112 114
Feedstock 4 8/18/88 124 118
Feedstock o 5 8/19/88 125 127
Average 126 ié?
Relative standard deviation (%) 10 12

NA = Not analyzed.
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4.0 SAMPLING AND ANALYSIS

This section describes specific sampling and analysis activities
performed during the August 15-20, 1988, test program at the Monsanto
facility. As described in the Executive Summary of this document (see
Table 1-1) the test matrix consisted of test runs at the venturi scrubber
inlet and each of the four outlet stacks to collect particulate matter and
particulate size samples for subseguent radionuclide analysis.

The following subsections describe the sampling locations at the
Monsanto site (Section 4.1), the sampling procedures that were used
(Section 4.2), the recovery and analysis procedure for each of the coliected
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 during the
Monsanto test program. The following subsections present a description of
each of these locations.

4.1.1 Sc¢rubber Inlet

The scrubber inlet sampling location is the common duct point at which
the kiln offgases leave the spray tower prior to being split into the four
streams feeding the venturi scrubbers. The emissions measured at this
location do not represent uncontrolled emissions since this location 1is
actually the midpoint (after the spray tower) in the air pollution control
system,

The scrubber inlet sampling was performed in a vertical 2.7 m (9 ft)
diameter duct. A schematic of the inlet sampling location is shown in
Figure 4-2. The sampling location was recognized as a nonideal Tocation
due to flow disturbances both up and down stream. During each MM 11] test
run, 24 traverse points were sampled in order to minimize the effect of
these disturbances on sample representativeness. There was no evidence of
cyclonic flow based on preliminary velocity traverse data.
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Figure 4-2. Schematic of the Inlet Sampling Location
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4.1.2 Qutlet Stacks

Controlled flue gases are discharged to the éfmosphere through four
separate stacks. Outlet sampling was performed at each of the four stacks.
A1l four of the outlet stacks shared a common sampling platform. A
schematic showing the outlet Tocation is shown in Figure 4-3. The ocutlet
stacks were ideal sampling locations which required 12 points, 6 from each
port. There was no evidence of cyclonic flow based on the preliminary
velocity profiles conducted at each outlet stack.

4.1.3 Process Feed Sampling Locatio

Blended phosphate rock feedstock was collected from the conveyor belt
(#114) assembly, just prior to the kiln feed hood.

4.2 SAMPLING PROCEDURES

EPA reference sampling methods were used during this test program to
collect 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 moltecular weight.

Each sampling method used during the test program is described in
detail in the following subsections.

4.2.1 Particulate Matter and Radionuclides - Modified EPA Method 11]
Particulate matter in both the inlet and outlet streams was collected

using a modification of EPA Methed 111. For reference purposes, EPA

Method 111 is included in Appendix A of this document. The specific

modifications included:

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

JES/055 4-4




HISLLIBLL

suoneoo Bundweg 1I8RNQO ays Buimoys onewsyog ‘g-¢ a1nBiy

jley
A1ejeg yum
18ppE")
/

frey
A1ejeg yum
1eppe

y

HEREE

| \

HBEERE

E—

'Yy 69) — =]
wie || -
] l'ed B
- Aoges gum | |
H wioed
Bundweg ]
X Ao ° ° d e
suoy .
Buydweg (v : )] {2} a
. 1Bpng i Z € v
'y z2) . . . .
w79 ON oN oN ON
 —— T  —— o ——
® @ ® ®

&=

16)

4-5

JES/085




) 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 (diééuﬁsed 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, glass filter holder maintained at 120 + 14%¢ (248 + 25°F).
The filter holder contained a Teflon®-coated stainless steel screen to
support the filter. After the 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 locations were made using in-stack Andersen MK III cascade impactors,
equipped with right angle preseparators. The Andersen MK III impactor is an
eight-stage cascade impactor which classifies particles according to their
aerodynamic diameter. Inlet and outlet PSD sampling required different
sampling durations due to the different mass loading rates at each of these
locations.

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
traverses at each sampling location. Based on the reSu]ting profile data,
two points that were representative of the stack gas velocity 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
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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. o

Due to the high moisture content at each of the 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.

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. '
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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 Flu Molecular Weight De nation -

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 [lue Gas Moisture Content - EPA Method 4

The moisture content of the flue gases at both the stack outlet and
inlet locations 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.

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 blended ore feedstock were collected periodicaily
during flue gas sampling periods. The samples were collected from the
conveyor belt assembly just prior to discharging into the kiln. Approxi-
mately 1 kg (2.2 1bs) of sample was collected in each grab. At the end
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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 completion of each test run, the MM 111 trains were leak checked,
disassembled and filter and impingers were transported to the on-site
recovery trailer. Probes and nozzles were recovered at each of the sampling
locations. (The environment in the vicinity of the sampling platforms was
relatively free of dust.) 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:

] the back half of the sampling train (impingers) were recovered
for subsequent radionuclide analyses;

] the front half (probe and filter holder) acetone rinses were
followed by rinses with 0.1 N HNO3; and

0 radionuclide analyses were performed on the total train catch.
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 nitric acid rinses (PRN) were
combined with the dried acetone rinses (PRA) and both were combined with the
filter (F) to provide a front half sample for analysis. Radionuclide
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Figure 4-6. Modified Method 111 Recovery and Analysis Scheme
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analyses were performed separately for front and back half train catches.
The specific analytical protocol used by EERF for radtonuc]idé analysis is
included in Appendix B. '

4.3.2 Particulate Size Pistribution 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.

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: '

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

(] minimal particle catch (approximately 2-5 mg per lower stages).

Both reentrainment and overlocaded 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 111-defined and secondary deposition is evident around the primary
deposits. Particle deposition on the substrate should be due to impaction
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TABLE 4-1. MODIFIED METHOD 111 SAMPLING TRAIN COMPONENTS TO BE SENT
TO EERF FOR RADIONUCLIDE ANALYSIS, HONSANTO SODA SPRINGS,

IDAHO (August 1988)

Container/Component

Code

Description

Component Number 1

Component Number 2

Component Number 3

Component Number 4

PRA

PRN

IR

Fitter

Acetone rinses of nozzle, probe,
and front half of filter holder

Nitric rinses of probe, and
front half of filter holder

Rinses of back half of filter
holder, filter support; and
first, second, third, and fourth
impinger contents and rinses

JES/055
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only. Consequently, when reentrainment and/or overloading do not eccur,
deposits are uniform and well-defined (conical) with no evidence of
disturbance. The collected particie size samp]es'wére 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
radionuclide 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.

4.4 SAMPLE CUSTODY

Sample custody procedures followed during this program are based on EPA
recommended procedures. The custody procedures emphasize careful _
documentation of sample collection and field analytical data and the use of
chain-of-custody records for samples being transported.

The team leader for the field testing effort was Mr. R. F. Jongleux.
The team leader was responsible for ensuring that proper custody and
documentation procedures were followed for the field sampling and field
analytical efforts.

A1l sampling data, including information regarding sampling times,
locations, and any specific considerations associated with sample
acquisition were recorded on preformatted data sheets.

A master sample logbook was used to document all sample collection
activities {Notebook #21088).

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 Monsanto
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 samples.
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TABLE 4-2. ANDERSEN IMPACTOR SAMPLING TRAIN COMPONENTS,
MONSANTO, SODA SPRINGS, IDAHO (August 1988)

Container/Component Code Description
Component Number 1 PSD-1 . Preseparator Stages 0 and 1
Component Number 2 PSD-2 Stages 2, 3, 4, and 5
Component Number 3 PSD-3 Stage 6

Component Number 4 PSD-4 Stage 7

Component Number 5 PSD-5 Stage 8

Component Number 6 PSD-6 Stage 9 {back-up filter)
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

Specific quality assurance and quality control procedures were
incorporated into the Monsanto test program to ensure the production of
useful and valid data. The overall quality assurance/quality control
(QA/QC) objective is 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 RECCVERY

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 36 sampling trains operated, three MM 111 trains did
not meet the QA/QC isokinetic objective of 100 + 10 percent. The inlet
train isokinetics for MM 111 run 1 was 79 percent. The isokinetics from
outlet D run 1 and outlet D run 2 were 112 percent and 77 percent,
respectively. Therefore, one additional run at all locations and two at
outlet D were performed to ensure representative particulate matter data.

The leak check results for the MM 111 and particle sizing sampling
trains are summarized in Tables 5-4 and 5-5. A1l of the final leak rates
met the QA/QC Teak rate criteria of less than 0.02 acfm for the particulate
sampling trains. Particle size operating procedures dictate that no final
leak check is performed on the impactor because to do so may dislodge the
particles impacted on the individual substrates and bias the data.
Therefore, only pretest leak checks were performed on PSD trains.
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TABLE 5-2. SUMMARY OF ISOKINETIC RESULTS FOR MODIFIED METHOD 111 SAMPLING
TRAINS, MONSANTO, SODA SPRINGS, IDAHO {August 1988)
Run Date Location Isokinetics (%)a
1 8/16/88 Inlet 78.6°
Outlet A 104.5
Outlet B 105.1
Outlet C 105.0b
Outlet D 112.0
2 8/17/88 Inlet 97.9
Outiet A 97.3
Qutlet B 96.6
Outlet C 101.9b
OQutlet D 76.6
3 8/17/88 Inlet 96.3
Outlet A 96.0
OQutlet B 99.5
Outlet C 97.3
Outlet D 103.5
4 8/18/88 Inlet 98.1
OQutlet A 95.0
Outlet B 97.7
Qutiet C 98.2
Outtet D 101.1
5 8/19/88 Qutlet D 100.1

®Isokinetic QA/QC objective is 100 + 10%.

bIsokinetics did not meet QA/QC criteria.
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TABLE 5-3. SUMMARY OF ISOKINETIC RESULTS FOR PARTICLE SIZING SAMPLING
TRAINS, MONSANTO, SODA SPRINGS, IDAHO (August 1988)
Run Date Location Isokinetics (%)a
1 8/17/88 Inlet 120.1
Outlet A 99.1
Qutlet B 99.9
Outlet C 102.1
Outlet D 104.9
2 8/18/88 Intet 116.8
Outlet A 99.8
Outlet B 101.5
Outlet C 102.2
Outlet D 109.5
3 8/19/88 Inlet 108.4
Outlet A 103.7
Outlet B 97.8
Outlet C 101.9
Outlet D 103.9

A sokinetic QA/QC objective is 100 + 20 percent. The sampling points
selected allowed the isokinetics to be within 100 + 20 percent, while
maintaining a constant sampling rate.

JES/055




TABLE 5-4. SUMMARY OF LEAK CHECK RESULTS FOR PARTICLE SIZING SAMPLING
TRAINS, MONSANTO, SODA SPRINGS, IDAHO (August 1988)

Initial
Leak Rate? Vacuum®
Run Date Location (acfm) (in. Hg)
1 8/17/88 Inlet 0.010 10
Qutlet A 0.015 15
Outlet B 0.020 4
Qutlet C 0.010 7
Outlet D 0.010 7
2 8/18/88 Inlet b 0.010 10
Outlet A 0.030 4
Outlet B 0.018 4
Qutlet C < 0.020 >3
Qutlet D < 0,020 >3
3 8/19/88 Inlet 0.001 10
Outlet A 0.010 15
Qutlet B 0.016 4
Outlet C 0.004 7
Outlet D 0.008 >3

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

bLeak rate through impingers and probe was 0.010 acfm @ 4 in. Hg.

Cvacuum at which leak check was performed. Highest vacuum encountered
during test runs was less than the selected Teak check vacuum.
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In addition, to isokinetics and the leak check criteria, the following
QA/QC procedures were satisfied for the purpose of ensuring valid results:

JES/055

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.

Manometers were leveled and zeroed (no drift allowed) before
measuring the pressure across the S-type pitot tubes.

The temperature measurement system was capable of measur&ng the
ambient temperature prior to each traverse to within + 2°C of the
average measured ambient temperature.

The field personnel reviewed sampling data forms daily on-site
during testing. Data that were incomplete or inaccurate were not
considered acceptable.

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
recovered from a sampling train that had been previously used to
collect particulate and radionuclide samples at a particular:
sampling location. The purpose of the field blanks was to
identify background contamination levels introduced to the sample
from the glassware, sample recovery, recovery solvents, or from
handling of the train and components in the field during typical
situations.

Blanks of filters and reagents were collected and archived.
Filter and reagent blanks were analyzed for radionuclides. No
unacceptable levels of contamination were found.

The trains were assembled and recovered in a laboratory trailer.
The trailer was swept daily to minimize dust. Filters were
recovered without drafts and glassware was covered or capped
prior to assembly.

Ice was maintained in the impinger baths at all times, exit
temperatures were maintained less than 20°C (< 687F).

- Any unusual occurrences during testing were noted on the

field data forms or recovery notebooks.

Sampling nozzles and S-type pitot tubes were measured and
passed the required inspection.
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The roll and pitch axis of tge S-type pitot tube and the sampling
nozzle were maintained at 90" to the flow during sampling.

Each leg 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 sampiing port to another during a run.

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

FiTters were handled out of drafts and transferred with tweezers.

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

The nozzle 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.

A1l sampling 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/055

A11 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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. 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.

® A1l impactor stages were visually inspected for proper peak shape
and substrate loading by a qualified, experienced individual.

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

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

. Blank impactor runs were performed at each location to identify
interactions with substrates.

] Every tenth filter was weighed in duplicate.

. The balance zero was adjusted every tenth weighing.
5.2 RADIONUCLIDE ANALYSIS QA/QC

During the radionuclide analyses, every tenth sample was analyzed in
duplicate. The duplicate results are presented in Table 5-6.

Statistical analyses were performed on dupiicate samples in accordance
with EPA 620/5-82-012. Ninety-one (91) percent of the Monsanto samples
agreed within the 2 sigma error. Analyses with error terms over 100 percent
were not included in the statistical analyses.

Yields for the radionuclide analyses for Po-10 and Pb-210 were above
the QA criteria (50%) for 91 percent of the samples analyzed during the
progkamz (Refer to Appendix L for the yield results.)

The minimum detectable level was calculated by EERF as 1.2 pCi/analysis
for Po-210. The minimum detectable level was calculated by EERF as 1.7 pCi/
analysis for Pb-210. The equation for calculating the minimum detectable
level is in Appendix L. An extensive list of EERF internal QA samples were
analyzed during the project. This list of crosscheck samples {internal to
EERF) is contained in Appendix L.
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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
complete sampling train that is equipped, prepared,'énd 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 pull sampie. The field.
blank trains for Mensanto were prepared using glassware and components
previously used at that location during the test program to collect actual
flue gas samples. 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 soclvents and sample containers as the field
samples.

Table 5-7 contains the field blank results from each location. As seen
in the table, radionuclide activities in the inlet field blank were less
than 1 percent of the average activities for that location. At the outlet,
the field blank activities were approximately 3.4 percent for Po-210 and
2.7 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 substrate materials and, therefore, bias the
final filter weights. Where bjas occurs, it may be either negative or
positive. The flue gases’ interaction with substrate materials will be
uniform; that is, it effects all substrates 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/gain
should be no greater than 10 percent of the minimum acceptable substrate
weight gain. The minimum weight gain was 2-5 mg + 0.05 mg. Thus, a
significant weight gain or loss would be 0.2 mg (0.0002 g) + 0.05 mg.
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TABLE 5-7. SUMMARY OF MM 111 RADIONUCLIDE FIELD BLANK VALUES FOR THE
TEST PROGRAM, MONSANTO, SODA SPRINGS, IDAHO (August 1988)

Inlet Qutlet '
Po-210 Pb-210 Po-210 Pb-210
Description (pCi/train) (pCi/train) (pCi/train) (pCi/train)
Field Blank 158.9 8.8 26.9 5.1
Average Test Value 21,274 6,589 797 192
Minimum Test Value 18,516 4,968 402 124
Field Blank Expressed 0.7% 0.13% 3.4% 2.7%
as Percentage of
Average Test Value
Field Blank Expressed 0.9% 0.18% 6.7% 4.1%

as Percentage of
Minimum Test Value

JES/055 5-12




Filter interaction impactor runs were performed at both the inlet and
outlet locations. The run was performed identica]]y_tp a standard run
except that the nozzle of the train was oriented dpbosite 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 5-8.

The average net gain was -0.00011 grams for the outlet blank and
0.00001 grams for the inlet blank. Both these blanks are 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 back-up filter weight gain is
real. The weight gain exhibited by the back-up filter is most likely due to
condensing moisture running back from the probe. 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 aiiquots
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 5-9. 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 5-8.

FLUE GAS INTERACTION SAMPLE WEIGHT GAINS,
MONSANTO, SODA SPRINGS, IDAHO {August 1988)

Sample Heighta Tare 'deig'ht‘;.a Net Ga1nb
Filter Number (9) {g9) (g)
Outlet - Blank
MB-0° 0.67148 0.67103 0.00045
MB-1 0.85016 0.84995 0.00021
MB-2 0.81748 0.81788 -0.00040
MB-3 0.84369 0.84368 0.00001
MB-4 0.82486 0.82545 -0.00059
MB-5 0.84493 0.84505 -0.00012
MB-6 0.82623 0.82622 0.00001
MB-7 0.85018 0.85002 0.00016
MB-8 0.81092 0.81106 -0.00014
MB-9 d 0.95828 0.95513 0.00315
Average (stages 1-8) -0.00011
Inlet - Blank |
AH-0% 0.52915 0.52904 0.00011
AH-1 0.67834 0.67842 -0.00008
AH-2 0.66543 0.66531 0.00012
AH-3 0.68831 0.68818 0.00013
AH-4 0.67097 0.67083 0.00014
AH-5 0.68916 0.68927 -0.00011
AH-6 0.65634 0.65647 -0.00013
AR-7 0.69941 0.69933 0.00008
AH-8 0.66602 0.66609 -0.00007
AH-9 0.79193 0.79004 0.00189
0.00001

Average (stages 1-8)d

tWeighed to a constant weight (+ 0.00005 g).
Average net gain should be less than 0.0002 + 0.00005 g to meet the QA

criteria.

CThese stages were not evaluated for flue gas interaction. Weight gain
4on these stages i1s expected during the flue gas interaction run.
Weight gain on stage 9 is suspected to be condensing moisture running

back from the probe.
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TABLE 5-9. DUPLICATE ANALYSES FOR POLONIUM-210 PERFORMED

BY AN INDEPENDENT LABORATORY

pico Curies per sample

b

Run Analysis 1 Analysis 29 Difference
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 810 877 - 18.7

Norcal Po-210 results at analysis (10/4/88) were decayed to collection date
(8/17/88) for comparison with EERF data using this equation.

ACTPo@c = ACTPo

where:

ACTpoee =

ACTPo@a
xPo =
ACTppea

ka
T =

b
Difference (%)

JES/055

A .
T _ p Cox T T
ea * @ Moo (ACTPb@a C o ek - e Moy ’)

Po - Npp

Activity of Po at collection.

= Activity of Po at analysis.

Radiological decay constant (fraction/day) of Po.
Activity of Pb at analysis.
Radiological decay constant (fraction/day) of Pb.
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
Aoe )\Pb .
Activity on EERF analysis date.
Days between EERF analysis and 10/4/88.

First value - second value x 100
0.5 (first + second value)

=
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U. S. Environmental Protection Agency
Research Triangle Park, North Carolina 27711

Prepared by:

Radian Corporation
Post Office Box 13000
Research Triangle Park, North Carolina 27709

February 3, 1989

JES/055




APPENDIX A

APPENDIX
APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX
APPENDIX
~ APPENDIX
APPENDIX
APPENDIX

APPENDIX
APPENDIX
JES/055

P

A Ca

= =

pm [ NNl MM, mmmm CoOoooo OO0 [ws]

e
WP -

N BB e N b D —

£ ) P — LI PN —

bt

] ] ] ]

L 1 1 L] L]

VOLUME II
TABLE OF CONTENTS

EPA METHOD 111 PROTOCOL
EERF RADIOCHEMICAL ANALYSIS PROCEDURES

METHOD 111 SAMPLING PARAMETER SUMMARIES
Test Run No. 1, 8/16/88

Test Run No. 2, 8/17/88

Test Run No. 3, 8/17/88

Test Run No. 4, 8/18/88

Test Run No. 5, Outlet D only

MM 111 FIELD DATA SHEETS
Test Run No. 1, 8/16/88
Test Run No. 2, 8/17/88
Test Run No. 3, 8/17/88
Test Run No. 4, 8/18/88
Test Run No. 5, Outlet D only

SAMPLING PARAMETER SUMMARIES
Test Run No. 1, 8/17/88
Test Run No. 2, 8/18/88
Test Run No. 3, 8/19/88

PSD FIELD DATA SHEETS
Test Run No. 1, 8/17/88
Test Run No. 2, 8/18/88
Test Run No. 3, 8/19/88
Blank PSD Runs

MOISTURE AND ORSAT ANALYSIS FIELD DATA
Moisture Recovery

Orsat

MM 111 ANALYTICAL WEIGHTS

PSD ANALYTICAL WEIGHTS

PRELIMINARY SAMPLING POINT LOCATION AND TRAVERSE DATA
SAMPLE CUSTODY LOG

RADIONUCLIDE ANALYTICAL DATA

MM 111 Radionuclide Data

PSD Radionuclide Data

Blended Feedstock Radionuclide Data
Summary of Analytical Data

CALIBRATION DATA

PROCESS DATA AND DESCRIPTION

ii




APPENDIX A - EPA METHOD 111 PROTOCOL

JES/055
A-1




15090

Federal Register / Vol. 48. No. 87 / Wednesday. April 8, 1983 / Proposed Rules

{¢] “Electric furnace” means a unit in
which the phosphate rock is heated with
silica and coke to reduce the phosphate
to elemental phosphorua,

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

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

sources subject to this subpart shall not

exceed 1 curie in a calendar year.

§51.153 Emiasion testa.

{a) Unless a waiver of emigsion -
testing is obtained undar § 61.13, each
owrer of operator required to comply
with § 61.152 shall test emissions from
-, his source within the following time
limita:

(1) Within 90 days of the effective
date of this rule in the case of an
existing source or a new sowrce that has
an initial startup date preceding the
effective date of this rule: or

{2) Within 90 days of startup in the
case of 2 new source that did not have
an initial atartup date preceding the
effective dats of this rule.

(b) The Administrator shall be
notifled at least 30 days pricrto an
emission test so that EPA may, at ita
option, obsearve the test.

{c) Each smission test shall consist of
three runs. The phowphate rock
processing rate during each test shall be
recorded. The averge of all three runs
shall apply in computing the emission
rate. For determining compliance with
the emission standard of § 61.152, the
annual polonium-Z10 emissions shall be
determined by multiplying the polonium-
210 emiasion rate ia caries per metric
ton of phosphats rock processsd by the
annual phosphate rock processing rate
in metric tons. In determining the annual
phosphate rock p rate, the
vaives used for operating and
operating capacity shall be values that
will maximize the axpected

rate. If the owner or operator of a sotrce.
subject to this subpart changes his -
operetion in a way that could change his
emissions of polonium-210, he may
determine his éomphiance with the

requiremnents of this subpart on the besis -

of calculations using data from previous
emiasion tests. ,
(d} All samples shall be analyzed, and
polonium-210 emissions shall ba
determined withinn 30 days after the
source test. All determinations shail be
reported 1o the Administrator by a
registerad letter dispatched before the
‘lose of the next business day following
ach determination.
(¢} Records of emission test resuits
and other dats needed to determine
,lotal emissions shall be retained at the

.

- scrubbaer.

source and made available for
inspection by the Administrator for a
minimum of 2 years.

§81.154 Test methods and procedures. V
(a) Each owner or operstor of 2 source

. required to test emissions under

§ 61153, uniees an eqivalent o aliernate
method has been approved by the
Administrator, shall use the following
test methods:

1. Test Method 1 of Appendix A to
Part 80 shall be used to determine
sample and velocity traverses;

2. Test Method 2 of Appendix A to
Part 80 shall be used to determine
velocity and volumetric fow rate;

3. Test Mathod 5 of Appandix A to
Part 60 shall be used to collect .
particulate mattar containing the
polonium-210;

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

§81.158 Monitoring of aperstions.

(a) The owner or operatar of any
source subject to this subpart using «
wet scrubbing emission control devics
shall install, calibrate, maintain, and
operate a monitoring device for the
continuous maasurement of the pressure
loss of the stream through the
monitoring device must be
cartified by the manufacturer 1o be
accurate within =+ 250 pascals (+ 1 inch
of water). Records of thase -
measuyrements shail be maintained at
the scurce and mads available [or
inspection by the Administratar for »
minimum of two years.
of conducting an
emission test § 01.133, the owner
or operator of any source mbject to the
provisions of this subpart shall install,
Govice for mensaring do Taephate tock

ce for meaguring te
feed to any affected idin The
davice used must be accurate

to within + § percent of the mass ra

ove? its oparating range. :

Appendix B—{Amended]

8. By adding the following test method

of Appendix B:

Masthod 111—Determination of Polonium-210
Emissions Prom Stationary Sources
Performance of this method should

not ba attempted by persons unfamiliar

with the use of equipment for messuring
radioactive disintagration rates.

1.0 Applicability and Principle
1.1 Applicability. This mathod Is

applicable to the determination of

polonium-210 emissions in particulats
samples collacted in ::G;ﬂlm

12 Principls. Ap ts sampls is
collected from stack gases ay described
in Method 8 of Appendix A to 40 CFR

A-3

Part 80. The polonium-210 in the sample
is put in solution. deposited on a metal
disc and the radioactive disintegration
rate measured. Polonium in acid sclution
spontaneously deposits on surfaces of
metals whjch are more electropositive
than polopium. Thia principls is
routinely used in the radiochemical
analyses of polonium-Zi0 {reference 1).

20 Apporatus

2.1 Alpha-counter photomultiplier
tube, (3 cm), with associated electronics
to record pulses.

2.2 Constant temperature bath at
85'C.

~23 Polished nicka! discs, 3.8 cm
diameter, 0.8 mm thick.

24 Silver activated zinc suifide
screen.

23 Beakers, 400 ml 150 mL

28 Hot plate, slectric.

2?7 Fume hood .

28 Tefloh beakers, 150 ml. .

Teflon is & registered trademark of
DuPont Ca.

3.0 Reagentis’

11 Analyais.

3.1.1 Ascorbic scid. reagent grade.

3.12 Distilled watar. ,

3.1.3 _Hydrochloric acid 1244,
cancentratad reagent grads.

114 Hydrofluoric acid 28M, reagent
grads. . '

. 31.3 Nitric acid 18M, concentrated
reagent grade. -

318 Perchloric acid 12M, 72 percent
reagent grads.

317 Sodlum hydroxide 18M.
Dissolve 720 g of sodium hydroxide
ﬁql.letl in distilled watar and dilute to 1

tar.:
318 Trichloroethylens.

3.2 Standard solution.
calibrated solution of palonium-210 from
supplier of this redionuclide. Known
aliquots are to be used ta establiah -
efficlency of deposition.

4.0 Procedure

41 Sample Prepcration.

4.1.1 Place Blter collected by EPA
Method 5 Part 60 in Teflon beakar, add
30 ml hydrofivoric acid and evaparats to
dryness on bot plate in hood.

412 Repest step 4.1.1 until glass
fiber filter has been digested. .

413 Add 100 ml 18M niiric acid to
residue in Teflon beaker and evaporate
to dryness. Do not overheat.

$.1.4 Add 50 ml 16Mf nitric acid to
residue from step 4.1.3 and hest to 80°C,

4.15 Decant acid solution into glass
bef‘k'ar and add 10 ml 12M perchloric
acl

4.1.80 Heat acid mixture to perchloric
‘acid fumes. -, 5

[ ]
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417 Adjust volume to 80 ml with

distilled water and neutralize with 18M

jum hydroxide.
'02.11.3 Dilute to 100 m! with distilled

water and adjust solution o 0.5M in HCl

by adding 4 mi 12M hydrochloric acid.

y4.z dl.g:mpla Analyeis. Analyze the
solution for polonium-210 using any
published method which invoives the
spontaneous electrodeposition of
polonium-210, including the mathod
described below: i

4.21 Add 200 mi of ascorbic acid
and heat solution to 85°C {n constant
iemperature bath, .

4.2.2 . Melt a thin coating of
polyethylens on the unpolished side of

disc to prevent deposition. Adhesion of
the polyethylene to the disc is enbanced

by sanding the nicksl surface with

garnet paper.
4.2.3 Clean polished sida with

trichlorosthylens. hydrochloric acid, and

distilled water. .

424 Suspended nickel disc in tha
solution using glass or plastic hook,
425 Maintain disc in solution for 3

hours while stirring the solution.

428 Remove nickel disc, rinse with

distilled water and dry at room

temparature.

4.3 Measurement of Polonium-210.
4.3.1 Position deposition side of

nicke! disc adjacent to xine sulfide
screen on photomuitiplier tube and

count pulses.

N

4.3.2 Establish background count
rate by measuring counts over clean
nickel discs. )

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

4.3.4 Determine counter efficiency by
carefully evaporating known aliquots of
poloaium-210 on nickel disc and
messuring count rate, comparing count
raie io known disiniegration raie as
fraction,

5.0 Calculations

5.1 Calculate the curies of pelonjum-

210 In the sample using the following
squation:
R o o
2.22x10""* (ENENTHD)

A=Curies of polonium-210 in sample.
Cr=total gmple counts for counting

period.
Cy=background counts for counting
period. .
Ep=procedure efficiancy.
Ec.=counting efficiency.
T=counting time in minutes.
D=decay correction.
5.1.13 Decay Correction

A-4

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

t% =radiological balf life of polonjum.
210, 138.4 days.

5.2 Procadure for Calculating
Emissions.
Calculate the polonium-210 emission

per metric ton of rock processed using
the following equation:

v

E=Curies of polonium-210 per metric
ton of rock processed,

A =Curies of polonium-210 in sample
from 5.1,

Qs=Volumetric flow rate of eHluent
stream in m*h.

V=Total volumae of air sampled in m*.

M=Rock processing rate during
sampling in metric tons/he.

8.0 Raferences

1, Blanchard, Richard L., Rapid
Determination of Laad-210 and

Polonium-210 in Environmental Samples

by Deposition on Nickel, Anal Chem.,
38. 159 (1008).

R Doc. 85420 Pingd 4-5-8& 248 am|
TLLING CODE 9000-00-4
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"Radiochemical Determination of Lead-210 and Polonijum-210
in Dry Inorganic 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 15 then sotubilized by wet ashing. The
radioelements are coprecipitated with ammonium hydroxide. The hydroxide
is redissolved in an acid solutfon and the polonium and bismuth are
deposited on a metal disc. Polonfum and bismuth fn acid solution
spontaneously deposit on surfaces of metals that are more
electrOpdsitive. This method 1s applicable to the determination of
polonium-210 and lead-210 {n particulate and liquid samples,

2.0 Apparatus

2.1 Alpha spectrometry system consisting of a multichannel
analyzer, 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 ml.

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 particles,

2.12 1nternal 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 mm diameter, 0.2 micrometer
pore size or equivalent.

Planchets, stainless steel, 32 mmn diameter with 1.5 mm 11p.
Transparent plastic tape, 2.5 cm wide with adhesive on both
sides.

Epoxy spray enamel.

Suction filter apparatus for 25 mm diameter filter.

Wash bottles, 250 m! capacity.

Plastic graduated cylinder, 25 ml capacity.

250 m} glass centrifuge bottles.

Yolumetric 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
3.15
3.16

Ascorbic acid, Reagent grade.

Ammonium hydroxide (NH40H) 15 M, Reagent grade.

Distilled water.

Ethanol (CZHSOH), 95 percent, Reagent grade.

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

Hydrochloric acid - 3 M, dilute 250 m1 of the 12 M Reagent
grade HC! to 1 liter with distilled water.

Hydrochloric acid, 1 M, dilute 83 ml of the 12 M Reagent grade
HC1 to 1 1iter with distilled water.

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

Lanthanum carrier, 10 mg La'3/ml. Dissolve 7.8 g high purity
La(N03)3 . Hzo in 250 ml ofadistilled water.

Lanthanum carrier, 0.1 mg La “/ml. Dissolve 0.078 gram Reagent
grade lanthanum nitrate, La(N03)3 *6 Hzo fn 250 m]1 of 1 M HCY.
Nitric acid (HN03), A& M, Reagent grade,

Perchloric actd (HC104). 12 M, Reagent grade.

Palonium-209 sotution,

Bismuth-207 solution.

Sandpaper.

Degreaser,




4.0
1.1

4.2

i

Procedure
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 {s dissolved.

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

4.1.4 Add 50 ml of 16 M nitric acid to residue, Add 10 m! of
12 M perchloric acid. Heat mixture until dense perchloric acid fumes
are evolved,

4,1.5 Add 10 m1 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.
. [ ]

Sample Screentng,

The samples are checked for radioactivity levels to avoid contamination of
the alpha spectrometry system. Use the following screening method:

4.2,1 Add 20 ml of 1 M HC1 to a 150 m) beaker.

4,.2.2 Add 1 ml of the lanthanum carrier solution, 0.1 mg
lanthanum per ml,

4,2,.3 Add a 1 ml aliquot of solution from Section 4,1.6 to the
beaker.

4.2.4 Add 3 ml of 16 M ammonfum hydroxide.

4,2,5 Allow the solutioh 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.

B-5




4.2.7 Wash the membrane with 10 m1 of distilled water and 5 ml
of ethanol,

4,2.8 Air dry the membrane and mount, ffltration side up, on a
planchet lined with double-side plastic tape. After 24 hours count
the membrane for 5 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 polonfum-210 and lead-210. The aliquot used
should contain approximately 50 picocuries.

. Cs - CB
2,22 € A T
where
P= activity per milliliter of the original solution in pCi.
CS' total counts of screening sample.
Cy= total counts of instrument background.
EI' counting efficiency, counts per minute per disintegration per

minute,

2.22= disintegrations per minute per picocurte, .

aliquot used {n Section 4.2.3 in ml {f different from 1 ml,
counting time in minutes for sample and background (which must be
equal),

4.3 Preparation of Nickel Discs for Spontaneous Deposition

4.3.1 Clean both sides of disc with a m{1d abrasive cleanser.
Sand disc to prepare for painting.

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, SR

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 ml centrifuge
bottle. Note, aliquot volume may require a larger container,

B-6
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4.4,2 If a small alfquot of the original volume was taken for
analysis, additional Po-209 and B1-207 tracers must be added at this
time to determine plating yield. :

4.4.3 If necessary, bring the volume to 100 m! with 3 M HC).
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 minutes at 2000 rpm,
Discard supernate.

4.4.8 Add 100 ml distilled water to the centrifuge bottle,
Break up the precipitate with a stirring rod.

4.4.9 Centrifuge the sample for 10 minutes at 2000 rpm.
Discard supernate.

4,4,10 Dissolve precfpitate in 3 ml 12 M HCI.

4.4.11 Add 200 mg of ascorbic acid, with stirring.

4.4.12 Add 100 m1 distilled water and heat solution to 80°C n
a constant temperature bath, Stirring of the solution must be
maintained while the solutfon is in the constant temperature bath for
plating.

4,.4.13 Suspend a nickel disc in the heated solution 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 ndckel disc, rinse with distilled water and
allow to afir dry at room temperature.

4.4,16 Mount the nickel disc with deposition side {unpainted
side) up on planchet with double stick tape for radioassay.




4.5 Measurement of Polonium-210

4,5.1 Place the planchet with disc {n 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 Calculation

Calculate the chemical yield of Po.

YPO - Po ° LS

Po ° T

TPo 2 Net counts of Po-209 tracer

Ly - Length of Po-209 standard count
SPo - Net counts of Po-209 standard

LT 2 Length of P0-209 tracer count

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

ACY . C
Po(l
ot (2,221 (V) (L) (E) (A)

C » Net counts in Po-210 energy region
Yoo = Calculated Po yield

L. = Length of count

Ep = Alpha spec efficiency

A Sample sf2e for analysis

Subtract the P0-210 contributed from the decay of plated B1-210 between

time of plating and counting.

gyt “Apot
e

*Po e
“rorz) = ATro(r) ~ ATar(1)  —55 =g
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mid- O

t o« Time in minutes between plating and 2lpha spec count(m;““*“’]

ACTgq(1) = Calculated activity of B1-210 at counting o\nu\\ig\ﬁ

Decay the P0-210 to time of analysis.

ACT :

Y
e Po

'\,\(\\b o~ Decay the Po-210 results to collection date,

o

T A
Po' - A(:Tpb . Po

Alporay = ACT Ypo = *pp

Po(3) * ©

AT ApT
X ePo . eI’l'.~>

T a Time between collection and analysis. G:\a.-:)j\

P\c‘\'_?bs Os.c.-\"\\)\\-\I of P oax oho.\\{g{‘;




Lead Calculation

Calculate the chemical yield of bismuth,

TBi e Net gamma counts of B1.207 tracer

;s ® Length of B1-207 standard count

S81 = Net gamma counts of Bi-207 standard
Ly o Length of 81-207 tracer count

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

8
T (Bc . 'M)
(Ygy) (Eg) (2.22) (A} (e=*B1t)

ACTﬂill) =

B Net beta counts for B{
LB . Length of beta count

B, = Beta contrfbution from B1-207 tracer {cpm)
€y o Beta counting efficiency

t «  Time between plating and beta count (\~irnutes

A - SO—V\AQ\G. O\Re fov O.no_.\\.‘at's
At time of analysis, the Pb-210 1s in equilibrium with the B{-210.

Decay the Pb-210 results to collection date.

leT
ACTppys ACTppeny @

- i Y 3 I A, C( \ .(l ] = a\-i\Q.( j6>'5
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Run
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Run
Run
Run

No.
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No.
No.
No.
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1,
2,
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APPENDIX C.1 - Test Run No. 1, 8/16/88

JES/055




FACILITY : MONSANTO - SODA SPRINGS

' DATE: 8/16/88

‘LOCATION: INLET !
'RUN NUMBER: 1.00 i
{=zzsssssmssszzazxgs s=z==z L e e Y L Y
'SANPLING PARAMETER  PARTICULATE/RACIONUCLIDE '
: RECSSCIDIRIRIREES B i it s - e s P X F P LT T T ) ;
i [}
iTotal Saspling Ties (ain.) 60.00 ¢
iCorrected Barometric Pressure {in. Hg) 23.99 0
tAbsclute Stack Pressure,Ps{in. Hg) 254
iStack Static Pressure (in. HZ0) -7.50 |
‘Average Stack Temperature (F) 160.79 |
iStack Area fsq.in.) 432,32 4
Metered Volume,Vn (cu.ft.) 3.
iAverage Meter Pressure {in.H20) 1.1% 1
tAverage Meter Tesperature (F) 79.67 !
iMpisture Collected {g) 313.60 |
iCarbon Dioxide Concentration (XV) 20,70 }
iOxygen Concentration (V) 5,00 |
iNitrogen Concentration (IV) 73,30 |
iDry Bas Mater Factor 0.99960 |
iPitot Constant 0.84 |
iParticylate Catch 0.3999 |
i '
tAverage Sampling Rate (dscfe) 0.49 }
iStandard Meterad Voluse,Va(std) (dsch) %3
i5tandard Metered Voluse,Va(std) (dsca) 0.830 !
:Standard Voluse Water Vapor,Vw (scf) i
i5tandard Voluse Mater Vapor,Vw (sta) 0.419 ¢
i5tack Moisture {IV) 3.3
iMole Fraction Dry Stack Bas 0,663 |
iDry Molecular Weight 31,55 )
iNet Molecular Weight 27,01 4
iStack Gas Yelocity,Vs (fpm) 4186, 40 !
tStack Sas Velocity,Vs (apa) _ 1276.01 |
iVolusetric Flow Rate {acts) 7071288 |
‘Wolusetric Flow Rate {acea) 2002.587 |
‘Wolusetric Flow Rate idscfs) 31298.78 |
iVolusetric Fiow Rate (dscem) 884.382 |
iPercent Tsokinatic 1.3
iPercant Excess Air LI
‘Fuel Factor,fo 0.720 |
WUltimate CO2 29.04 |
iConcentration of Particulate fgrains/ac) 1. 43E-06 |
{Concentration of Particulate (g/aca) 3.33E-04 !
‘Concentration of Particulate (grains/dsc$) 0.210% |
iConcentration of Particulate (g/dsca) 0.48179 !
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FACILITY : MDNSANTO - SODA SPRINES

1DATE! 8/16/88
‘LOCATION: ODUTLET A
IRUN NUMBER: 1.00

: SIzIna23 Eet et s p e E it LA TS :
ISANPLING PARANETER  PARTICULATE/RADIQNUCLIDE :
:: ================.‘.=ﬂ================2=====3=========Izﬂ==HI:
+Total Saspling Timm (min.) 40,00 !
iCorrected Barosetric Pressure (in. Hg) 3.9
iAbsolute Stack Pressure,Ps(in. Hg) 25.93
iStack Static Pressure (in. H20) -0.60 !
iAverage Stack Tesperature (F) 137.83 4
iStack Area fsq.in.) 2432.32 |
Hatersd Voluse,Va (cu.ft.) 43.63 )
{Average Neter Prassure (in.H20) 164 1
tAverage Meter Temperature (F) B81.67 |
iRoisture Collected (g) 8.4 |
iCarbon Dionide Concentration (IV) 17.30 |
!Oxygan Concentration (IV) 3.3 !
iNitrogen Concentration (1V) 74.20 |
iDry Bas Meter Factor 1.00300 !
iPitot Constant 0.84 |
iParticulate Catch 0.0237 ¢
tAveraga Sampling Rate (dscfel 0.37 !
iStandard Metered Voluse,Va(std) {(dscf) 3
‘Standard Metared Voluse,Vn{std} (dsca) 0.973
i5tandard Voluee Nater Vapor Ve (scé) 21,14 |
iStandard Voluse Nater Vapor,V» {sce) 0,399 |
iStack Moisture {IV) 38.0%-1
Hole Fraction Dry Stack Gas 0.419 |
iDry Molecular Meight AL
{Net Molecular Weight 26,12 1
i8tack Bas Velocity,Vs (fpa) 3798.53 |
15tack Bas Velotity,Vs (aps) 1157.82 |
{Volusetric Flow Rate (azfe) 64143.03 |
Volusetric Flow Rate (acem) 1817,098 !
iYolusetric Flow Rate (dscfe) 27136,02 |
iVolusetric Flow Rate {dscaa) 769,058 |
iParcent [sokinetic 104,48 |
iPercant Excoss Air 76,55 |
{Fusl Factor,Fo 0.717 ¢
{Ultimate CO2 29.16 !
iConcentration of Particulate (grains/act) 9.50E-08 |
iConcantration of Particulate {g/ace} 2.17E-07 |
iConcentration of Particulate (grains/dsct) 0.01054 |
iConcentration of Particulate (g/dscel 0.02433

]
]
!
f
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FACILITY : WONSANTO - SODA SPRINES

1DATE: 8/14/88
{LOCATION: OUTLET B
{RUN NUMBER: .00

:=========8=l=======8lI==========ﬂl=838=ﬂ=8338==ﬂ===838:38::5:::83!

SAMPLING PARAMETER  PAATICULATE/RADIONUCLIDE

4113 T=33=2=TT SRS TOERAnILERET IR SIILSSATE

tTotal Sampling Tisa {ain.) 60.00 |
iCorrected Barcaetric Pressure (in, Hg) 24,10 !
iAbsolute Stack Pressure,Ps(in. Hg) 24,06 !
tStack Static Pressure (in. H20) ~0.60 }
iAverage Stack Tesperaturs (F) 158.23 |
iBtack Area (sq.in.) 432,52 4
‘Metered Voluae,Va {cu.ft.) 3.5 |
iAverage Meter Pressure {in.HI0) 0.00 |
iAverage Meter Tesperature (F) 82.93 !
iMoisture Collected (g) §45.80 |
iCarbon Dioxide Concentration (IV) 17.40 |
i0xygen Concentration (IV) 8.80 !
iNitrogen Concentration (IV) 73.80 |
iDry Bas Neter Factor 0.99430 }
IPitot Constant 0.84 |
iParticulate Catch 0.019¢ |
iAverage Sampling Rate (dscfs) 0571
‘Standard Metered Voluse,Vs(std) (dscf) 33.92
iStandard Metered Voluse,Va(std) (dsca) 0.961 !
iStandard Voluse Water Vapor,Vs (scé) 21.02 |
{Standard Voluse Mater Vapor,Vw (sca) 0,593 |
Stack Moisture [IV) 38.26 1
Mole Fraction Dry Stack Bas 0.617 }
i0ry Molscular Neight A4
iNat Molecular Meight 26,11 |
iStack Gas Velocity,Vs (fpa) 322,24 |
iStack Gas Velocity,Vs fapa) (134,54 |
iVolusetric Flow Rate (acfs) $2812.72 |
{Yolusetric Flow Rate (aces) 1780,559 !
iVolusetric Flow Rate {dscfe) 26439.10 |
{Volumetric Flow Rate (dscas) TH.49 |
iPercent lsokinetic 105.10 }
iPercent Excess Air B2.26 |
iFue} Factor,Fo 0.699 1
il tisate C02 30,08 1
iConcentration of Particulate (grains/acf) B.14E-08 ¢
iConcantration of Particulate (g/ace) §.BOE-07 }
iConcantration of Particulate (grains/dscé) 0.00%08 !
iConcentration of Particulate {g/dsca)

0.02072 |
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FACILITY 1 MONSANTO - SODA SPRINBS

{DATE: 8/14/88
iLOCATION: OUTLET C
iRUN NUMBER: 1.00

1
[
[}
*
)
]
+
L]

:Bl‘:::ﬂu- s=iz==2 TREIRGITISRIIATIVCT LN TR IR
.SMPLING PARANETER  PARTICULATE/RADIONUCLIOE !
1 :B—'-‘.E'B"::======‘-=2‘l==='l=838!82»23!!3!:3}588:-‘-:ﬂ!l“ﬂlu“ﬂlll=

¥
*

!Total Sampling Time (ain.) 50.00 |
iCorrected Barcaetric Pressure (in. Hg) 24,10 4
iAbsolute Stack Pressure,Ps(in. Hg) 24,06 |
i5tack Static Pressure (in. H20} -0.40 |
iAverage Stack Tesperature (F) 15.73 |
IStack Area (sq.in.) 432,32 |
iNetared Voluse, Ve (cu.ft.) 43.%0 1
iAverage Neter Pressure {in.H2D) 1.5§ |
iAverage Meter Tesperature (F) B1.63 !
iHoisture Collected (g) 41,19 |
iCarbon Dioxide Concentration (XV) 17.40 |
{Oxygen Concentration (IV) 8.80 !
iNitrogen Concentration {IV) 73.86 |
iDry Bas Meter Factor 0.994% !
iPitot Constant 0.84 |
iParticul ste Catch 0.0155 !

|

!
iAvarage Sampling Rate {dscfa) 8.5 |
iStandard Metered Volume,Vaistd) (dscf) b 8- N1
i8tandard Meterad Voluss,Va(std) (dsca) 0.977 |
{Gtandard Voluse Water Vapor,Vw iscf) A7
iStandard Voluse Water Vapor,Vw (sca) 0.416 ¢
i5tack Moisture {IV) 38.46 ¢
iMole Fraction Dry Stack Bas 0.613 |
iDry Molecular Weight .14 8
et Molecular Meight 26,06 ¢
{Btack Bas Velocity,Vs (fpal 3605.44 !
{Stack Eas Velocity,Vs (agm) 1159.90 |
Yolusetric Flow Rate (acfa) 64278.04 |
iVolusetric Flow Rate {acas) 1820, 354 |
Volusetric Flow Rate (dscés) ridvi%-Ni
iVoluastric Flow Rate (daces) 748,218 |
iPercent Isokinstic 105.01 !
iPercent Excess Air 82.26 |
{Furl Factor,Fo 0.695 |
Witinate C02 30,05 |
‘Concantration of Particulate (grains/acé} b, 20£-08 |
iConcentration of Particulate (g/aca) 1,426-07 |
{Concentration of Particulate (grains/dscf) 0.00693 |
iConcantration of Particulate (g/dsca) 0.01584 |




FACILITY : MONSANTD - S00A SPRINGS

1DATE: B/16/88
{LOCATION: OUTLET D

IRUN NUMBER: 1.00 i
; t- | 8 =I===3ﬂ=llﬂﬂ88u=ﬂlﬂuﬂﬂ=llﬂ”ﬂ“‘ll!ﬂll
ISANPLING PARAMETER  PARTICULATE/RADIONUCLIDE H
H 233333RI=S=22SCISTRLIN azzzzmazzaces)
Total Sampling Tiss Iain,) 50,00 |
Corrected Barometric Prexsure (in. Hg) 4,10
Absoluts Stack Pressure,Ps{in. Hg) .12}
{Stack Static Pressure {in. H20) 0.25 !
Average Stack Tesperature (F) 199,28}
iGtack Arma {sg.in.) 432.32 !
{Netered Yoluae,Va (cu.ft.) $3.73 !
{Average Neter Pressure [in,.H20) 0.00 !
iAverage Neter Tesparature (F) : 89.73
iHoisture Collected (g) wi.n |
iCarbon Dioxide Concentration (IV) 17.40 §
{Ouygen Concantration (IV) B.80 i
itrogen Concentration (V) 13.80 |
iDry Gas Neter Factor 1.007% !
iPitot Constant 0.84 1
iParticulate Catch 0.0150 1
! :
{Average Sampling Rate {dscésl 0.59 |
i5tandard Matered Voluse,Va(std) {dscf) 33,64 1
tStandard Metered Voluse,Va(std) (dsca) 1,009 |
{5tandard Voluse Nater Vapor,Vw (scf) 349 !
iStandard Voluse Nater Vapor,Vs (sca) 0.837 |
iStack Noisture (IV) 39.41 1
Mole Fraction Dry Stack Bas 0.606 !
{0ry Molscular Neight LN
ilst Molscular Weight 2%.96 !
18tack Bas Velocity,Vs {fps) Ins.g2
{Stack Bay Velocity,Vs {apa) 1338. 4 )
{Voluastric Flow Rate (acfa) $3090.22 1
iVolusetric Flow Rate {aces) 1786, 745 |
¥olusstric Flow Rate [dscfa) 20297.62 |
t¥olusetric Flow Rate (dscea) 74306 1
iPercant Isokinetic 112.04 |
iParcant Excess Alr 2.2% 1
{Fuel Factor,Fo 0.695 |
Ultinate CO2 30,03 ¢
iConcemtration of Particulate Igrains/acf) 5.12e-08 |
iConcentration of Particulate (g/ace) 1. 40E-07 !
iConcantration of Particulate (grains/dsct) 0.00649 |
Concentration of Particulate {g/dsce) 0,08485 |
-9




APPENDIX C.2 - Test Run No. 2, 8/17/88

JES/055
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FROILITY o MONEAMTO-2004 SPRINGS

o

m

CIAMFLING FARAMETER  PARTICULAT

/RAZIONUCLIDES

Tatal Zaspling Tise fain.i 60.00
Carrected Tsrugetric Frassure (in. Hgl 24,14
rAssatute Stack Pressure.Psiin. Hg) 23.80
‘Erack Static Prassure {ia, HIO0) -1.30
Avarage Stack Teaperature (F) 161.21
‘Stazk Area {sg.in} F160.88
‘Metared Voluse,Vam {cu.ft.) 41.75
‘hserage Meter Pressure {in.H20) 1.56
‘Average Meter Teaperature (F) 83.21
‘Mzisture Collected (g) 473.30
:Carbon Dicxida Conceatration (V) 20.70
Diygen Conceatration {1V) 6.00
Nitragan Concentration {3V) 73.30
ibrv Gas Meter Factor 0.99960
‘Pitot Constant .84
Particulate Catch 0.5338
{Average Sampling Rate (dscfe) 0.4
Standard Metered Yolume,Va{std) (dscf) 32,57
tStandard Metered Volume,Va{std} {dsca) 0.922
:Standard Yolume Water Yapor,VYw (scf) 22,32
iStandard Yoluae Water Vapor,Vw (sca) 0.432
“Stack Moistura {IN) 40,66
Moie Fraction Dry Stack Gas ¢.593
1Zry Molecular Weight 31.59
‘et Melacufar Weight 26.04
:Stazk Bas Velagity,Vs (fpa) 4132.61
‘Stack Gas Valocity,Vs (mpa) 1263.71
Yoluaetriz Flaw Rate {acfa) 264177.92
“Yalagetric Flow Rate {acam} 7481.507
Mslumetric Flow Rate (dscfa) 105051.01
ivolusetric Flow Rate {dscaa} 2975.043
iFarzent Isokinetic 97.94
‘Percant Excess fir 44.89
Fuel Facter,Fo 0.720
iltinate £02 29.04
:Concentration of Particulate {grains/act) 3. 206-07
iConcentration of Particulate (g/acal 1.19E-06
:Concentration of Particulate (grains/dscf) 0.2529%

$.57878

Dancantratien af Particulate {(g/dsca)

C-12




FACILITY : MONSANTO - SODA SPRINGS

1 DATE: g-17-08
:LOCATION: OUTLET STACK A
+RUN NUMBER: 2,00

--------------- snsewww ss=g=3 -}

‘SAMPLING PARAMETER  PARTICULATE/RADIONUCLIDES

iTotal Sampling Tise (ain.) 60,00 ¢
iCorrected Barometric Pressure {in. Hg) .14
‘Absolute Stack Pressure,Ps(in. Hg) 24,10 ¢
'Stack Static Pressure (in, H20) -0.40 !
{Avarage Stack Tesperature (F) 161.17 !
‘Stack Area (sq.in.) 432,32 1
‘Meterad Voluae,Ve (cu.ft.) 40.99 !
tAverage Xeter Pressure (in.H20) L
{Avgrage Meter Temperature (F) 75,83 |
iMoisture Collected (g} 420,70 |
iCarbon Dioxide Concentration (IV) 19.70 |
10xygen Concentration {XV) T.40 |
iNitrogen Concentration {1V 72,90 ¢
iDry Gas Meter factor 1.003%0 |
iPitot Constant 0.84 §
\Particulate Catch 0.0217 |
iAverage Sampling Rate (dscfe) 0.93 ¢
tStandard Metered Volume,Va(std) (dscf) w.n |
iStandard Metered Volume,Va(std) (dsca) 0,928 !
iStandard Yoluse Water Vapor,Vw (scf) 19.84 |
iStandard Yolume Water Vapor,Vw (sca) 0.362 |
iStack Moisture (V) i
iMole Fraction Dry Stack Gas 0.623 |
iDry Molecular Neight J1.48 ¢
1Wet Molecular Neight 26,38 |
iStack Bas Velocity,Vs (fpa) 383,31 |
{Stack Gas Velocity,Vs (apa) 1167.78 |
iYolumetric Flow Rate (acta) b4714.96 |
‘Volumetric Flow Rate (acas) 1832.728 |
VYolusetric Fiow Rate (dscfa) . 27380.94 ¢
iVoluaetric Flow Rate (dsces) 781,093 |
iPercent Isokinetic 7.9 ¢
iPercent Excess Air 62.39 4
iFuel Factor,Fo : 0.689 |
‘Ultimate CO2 30.50 ¢
iConcentration of Particulate (grains/act) 8.462€-08 !
+Concantration of Particulate (g/ace) 1.97e-07 |
iContentration of Particulate (grains/dsct) 0.01022 |
iConcentration of Particulate (g/dsca) 0.02338 |

]
b

€-13




FACILITY : MONSANTO-50DA SPRINGS

iDATE: g-17-88 i
‘LOCATION: CQUTLET B :
'RUN NLMBER: 2,00 :
[}
:

:‘ ARl RS I IS R TR S S S E EARRRC IO IS 22222 ZTTRIRERRIDRETADY
'SANPLING PARAKETER  PARTICULATE/RADIONUCLIDE

iTotal Sampling Tise {ain.) 60,00 |
iCorrected Baroastric Pressure (in. Hg) 24,14
iAbsolute Stack Pressure,Ps(in. Hg) .12
tStack Static Pressure (in. H2Z0) -0.2% |
iAverage Stack Tesperature (F) 138.50 |
'Stack Area (sq.in.) 432.2 4
Metered Voluae,Vs (cu.ft.) 39.26 |
iAverage fleter Pressure {in.H20) 0.00 !
{Avarage Meter Tesperature (F) 81.42 !
iMoisture Collected (g) 407.5%0 |
iCarbon Dioxide Concentration (IV) 19.70
iDxygan Concentration (V) T.80 }
iNitrogen Concentration (V) 1290 |
iDry fas Meter Factor 0.99430 |
iPitot Constant 0.84 !
iParticulate Catch 0.0233 |
‘Average Saepling Rate {dscfa) : 0.51 |
15tandard Metered Voluae,Va{std)} (dscf) 30.72 ¢
iStandard Metered Voluae,Ve{std} (dsce) 0.870 !
1Standard Yoluse Water Vapor,Vw (scf) 9,201
iStandard Yoluse Water Vapor,Vw (sca) 0.544 |
iStack Moisture (IV) 38,48 1
iMole Fraction Dry Stack Bas 0.613 1
iDry Molecular Weight H.0 0
et Molecular Waight 26,27 1
iStack Gas Yelocity,Vs (fpa) 3670.58 1
iStack Bas Velocity,Vs (ape) 1118.79 |
‘Volusstric Flow Rate (acfa) 62000.10 |
iVoluaetric Flow Rate (acem) 1755.843 |
{Yolusetric Fiow Rate (dscfs) 26236.93
iVoiusetric Flow Rate (dscas) 743.0%0 !
iPercent [sokinetic 96,64 )
Percent Excess Air 62,39 ¢
{Fuel Factor,Fo 0.689 |
iUltinate CO2 30,50 ¢
iConcentration of Particulate (grains/act) 1.03-07 !
iConcentration of Particulate {g/aca) 2.40£-07 |
iConcentration of Particulate (grains/dsct) 0.01271 |
iConcentration of Particulate {g/dsca) 0.02%08 !




FACILITY : MONSANTO-S0DA SPRINGS

1 DATE: §-17-88@
(LOCATION: QUTLET C
JRUN NUNBER: 2.00

........................ a==c RETIIITIZI=IZ

SESSSESRISTINTEIIER

‘Total Saspiing Tise (win.) 40,00 |
:Carrected Barometric Pressure {in. Hyg) 2414
‘Absolute Stack Pressure,Ps(in. Hg) .12 1
‘Stack Static Pressure {in, H20) 0,23 1
tAverage Stack Teaperature (F) 135,92 1
iStack Area {sq.in.) 432,324
iMetered Volume,Va {cu.ft.) 41.0% 1
'Average Meter Pressure (in.H20) 1.8 14
iAverage Meter Teaperatura (F) 82.67 |
iMoisture Collected (g) 423,70 %
iCarbon Dioxide Concentration (IV) 19.70 1
10xygen Concentration {IV) 7.40 1
iNitrogen Concentration (XV) 72,90 |
‘Dry Gas Meter Factor 0.99630 !
tPitot Constant 0.64 |
‘Particulate Catch 0.0242 |
tAverage Saapling Rate (dscfs) 0.34 |
iStandard Meterad Volume,Va(std) {(dsct) nRAu
iStandard Meterad Voluse,Ve(std) {dsca) 0.913 ¢
\Standard Voluse Water Vapor,Vw [scf) 20,07 1}
tStandard Voluse Water Vapor,Vw (sca) 0,58 1
iStack Moisture (XV} 38.18 4
iMole Fraction Dry Stack 8as 0.616 !
iDry Holecular Weight .0
iWet Holecular Weight 6.9 !
iStack Bas Velocity,Vs (fps) 3631,93 !
iStack Gas Velocity,Vs (apm) 1107.02 !
\Wolusetric Flow Rate {acfe) 5134733 1
Yolusetric Flow Rata {acas) 1737,362 |
iWolusetric Flow Rate (decfe) 26112.83 |
iVolumetric Flow Rate {dsces) 739.515 |
iPercent [sokinetic 101.87 |
iPercent Excess Rir 62.39 ¢
iFuel Factor,Fo 0,689 §
‘Witinate £02 30.30 ¢}
iConcentration of Particulate (grains/acf) 1.01E-07 |
iConcentration of Particulata (g/aca) 2.32€-07 ©
iConcentration of Particulate (grains/dscf) 0.0113% ¢
‘Concentration of Particulate {g/dsca) 0.02531 |
C-15




FACILITY : MONSANTQ - SODA SPRINGS

BATE: 8-17-48
‘LOCATION: OQUTLET D
'RUN NUMBER: 2.00

|

[—— gam= -

'SAMPLING PARAMETER  PARTICLLATE/RADIONUCLIDES

tse=z=zzzzszzasas sz=z==== == CEEH 2 =%
'Tatal Saspling Time {min.) 50,00 ¢
iCorrectad Barceetric Pressure (in, Hg) W04
‘Absolute Stack Pressure,Ps{in, Hg) .17
'Stack Static Pressure {in. H20) -0,25 ¢
‘Average Stack Temperature (F) 158.58 ¢
iStack Area (sq.in.) 432,32 ¢
‘Metered Voluae,Va (cu.ft.) .40 ¢
'Averaqe Meter Pressure {in,H20) 0.90 ¢
‘Average Meter Temgerature (F) 87.92 !
{Moisturs Collected (g) I8.70
iCarbon Dioxide Concentration (XV) 19.89 !
t0xygen Concentration (IV) 8.9 !
Nitrogen Conceatration (V) BB
iDry Bas Meter Factor 1.00750 ¢
iPitot Constant 0.84 !
Particulate Catch 0.0183 !
iAverage Saspling Rate (dscta) 0,43 )
iStandard Metered Valuas,Va(std) (dscf) 26,92 ¢
{Standard Metered Voluse,Va{std) {(dsca) 0.762 )
iStandard Yoluse Water Vapor,Uw (scf) 17.86 |
iStandard Voluss Water Vapor,¥w (sca) 0,306 |
i1Stack Moisture {IV) 087!
iMole Fraction Dry Stack Bas 0.601 |
10ry Holecular Weight N
Net Wolecular Weight 26,09 1
iStack 6as Velocity,Vs (fpa) 1%2.93 1
1Stack Gas Velocity,vs (mpa) £263.682 |
{Volusetric Flow Rate (acfa) TO147.84 ¢
Volusetric Fiow Rate (acas) 1986.387 |
iValusetric Flow Rate (dscfa} 29008.00 ¢
Volumetric Flow Rate {dscas) 821.%07 !
Percent Isokinetic Th.81 §
iParcent Excess Air 5.4
iFuel Factor,fo 0.703 |
Witisate CO2 0.3 1
iConcentration of Particulate (grains/acf) 6. 71E-08 :
iConcentration of Particulate (g/ace) 1. 34E-07
iConcentration of Particulate (grains/dsct) 0,01049 ¢
iConcentration of Particulata (g/dsca) 0.02400 i

L]
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APPENDIX C.3 - Test Run No. 3, 8/17/88

JES/055




VoANPLE 16 FIRAMETER  PARTICULATE/RADIONUCLIDES

‘

vratal Tampiing Tiza {zin.: 60.00
lurrecied Barsmetric Pressure (in, Hg) 28.14
1%:3311te Stack Pressyre,Ps{in. Hg) 23.460
Zhack hatic Prassure (in, H2D} -7.30
Avarage Suack Teaperature (F} 16171
(Shach Ares {3g.in.) 9150.88
“detzred Vaolunme,Ve fcuftl] 39.98
Vivaraga Mater Cressure {in.420) 1.51
Avarage Meter Temperature (Fi 88.77
Moisture Collected (g} 459.40
iZarbae Diozide Concentration (IVY 20.7¢
‘Ziygen Concentraticn (RV) 6.00
‘N:trogen Concentration {3V} 13,30
"Iry Bas Meter Factor 0.99960
Pitor Constant 0.84
Larticulata Catch 0.3483
"Average Saspling Rate (dscfe) .52
iStandard Metered Yolume,Va(std) (dscf) .17
:3tandard Metered Yoluse,Ve(std) (dsca) 0.883
:Standard Yelume Water Vapor,Yw {scf) 21,04
:Standard Yoluee Water Vapor,Yw (scal 0.613
1Stack PMoisture {3V} 41,00
i#3la Fraction Dry Stack Bas 0.3%0
'iry Malecular Weight 3.5
‘Wzt Molecular Weight 26.00
iStack Bas Velority,Vs (fom) 4047.93
1Stack Gas Yelocity.Ys {apa) 1239.90
Maluaetriz Fiow Rate (acfa) 238790.2
“zluzetric Flow Rate (acas) 1328.9%9
Jiglisetric Flow Rate {dscfa) 10223%.33
“iaiizatric Flow Rate [dsces) 2895.424
Farcent Isskinetic 94.31
Farcant Excess Air 44,89
'Fisl Factirfo 0.720
tdltigats €22 29.04
‘fancentration of Particulate (grains/acf) 5.13E-07
‘Zoecantration of Particulate (g/aca) 1.17E-04
Concentration of Particulate {grains/dscf) 0.25562
(¢.38489

‘Ceagantration af Particulate {g/dsce)




FACILITY : MONSANTO - SODA SPRINGS

{DATE: g-17-88 | g
{LOCATION: OUTLET STACK A !
{RUN NUMBER:?I :
{SAMPLING PARAMETER  PARTICULATE/RADIONUCLIDES '
: : ®
+Total Saapling Time {ain.) 40,00 |
iCorrected Baroastric Pressure (in. Hg) 24,10}
iAbsolute Stack Pressure,Ps{in. Hg) 24,08 §
{Stack Static Pressure {in. H20) -0.60 |
{Average Stack Tesperature (F) 138.00 ¢
iStack Area (sq.in.) H30.32 1 L
iNeterad Voluse,Va (cu.ft.) 37.07 3
iAverage Meter Pressure (in.H20) 1.42 !
iAverage Meter Teaperature (F) 84,33 !
Moisture Collected (g} 388.80 1
tCarbon Dioxide Cancentration (IV) 19.03 |
{0xyqen Concentration (1V) 8.03 ! ®
iNitrogen Concentration (IV) 12.93
iDry Gas Meter Factor 1.00300 |
Pitot Constant 0.84 ¢
(Particulate Catch 0.0222 |
: : ®
iAiverage Saspling Rate (dscfa) 0.49 |
{Standard Metared Voluse,Ve(std) {dscf) n.134
iStandard Metered Voluse,Va{std) (dsce) 0.826 |
1Standard Veluse Nater Vapor,Yw (scf) 18.33 |
iStandard Voluae Nater Vapor,¥w (scs) 0.319 ! |
'Stack Moisturs (IV) 30,614 L
iHole Fraction Dry Stack Bas 0.614 | |
iDry Holecular Weight 31,36 4
«Net Holecular Weight 26,20 ¢
iStack Gas Velocity,Vs (fpa) 92,43 ‘
i1Stack Bas Velocity,Vs (mpe) 1064,49 !
iYalusatric Flow Rate {actm) 38990.88 |
iVolusetric Flow Rate {acea) 1670.622 ¢
iVolusetric Flow Rate {(dscfs) 20863.43 |
iVolusetric Fiow Rate {dsces) 704,138
(Parcant [sokinetic 95.00 !
iPercent Excess Air .43
iFuel Factor,Fo 0.676 1
iUltimate C02 30.90 ¢
‘Concentration of Particulate (grains/act) 9.68E-04 |
‘Concentration of Particulate (g/aca) 2.21-07 |
tConcentration of Particulate (grains/dsct) 0.08173-¢
‘Concentration of Particulate {g/dsca) 0.02689 |

' !
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FACILITY : MONSANTO-S0DA SPRINGS

(ORTE; 8-17-88
(LOCATION: QUTLET B
‘RUN NUMBER: 3.00

:-agggpg-sgﬂag!g!--

'SANPLING PARAMETER  PARTICULATE/RADIONUCLIDE

- - G m— - ==

i

FTI==A2T

iTotal Sampling Time {min.) 60,00
iCarrected Barosetric Pressure (in. Hg) 4.14
‘Absolute Stack Pressure,Pslin, Kg) 24,12
'§tack Static Pressure {in., HZ20) -0.25
tAverage Stack Tesperature (F) 138.42
18tack Area {sq.in.) 2432.32
‘Metered Voluse,Vs (cu.ft.) 40,63
iAverage Meter Pressure {in.H20) 0.00
‘Average Meter Tesperature {F) .1
‘Moistyre Collected (g) 442,30
1Carbon Dioxide Concentratice {XV) 19.40
‘0xygen Concentration (IV) 8.40
Nitrogen Concentration {XV) 72.30
‘0ry Gas Meter Factor 0.99430
iPitot Constant 0.84
\Particulate Catch 0.0278
iAvarage Saspling Rate (dscfa) 0.53
iStandard Metered Volume,Va(std) (dsct) 3.7
iStandard Metered Volume,Vm{std} (dsca) 0.699
'Standard Yolume Water Vapor,Vw (scf) 20,88
Standard Voluse Water Vagor,Ys {sca) 0.591
1Stack Moistura {XV) 19.47
Mole Fraction Dry Stack Gas 0,403
:Dry Molecular Weight in.a
iNet Molecular Weight .13
iStack Bas Velocity,Vs (fpa) B35 Y
iStack Gas Velocity,Vs {sps) 1144,42
iVolusetric Flow Rate (acfe) 6342043
Yolusetric Flow Rate (acas) 17956.047
Voluaetric Flow Rate (dsctfa) win.mn
iYolusetric Flow Rate (dsces) 745,461
Percent [sokinetic 99.30-
‘Percent Excess Air 78.49
iFuel Factor,Fo 0.644
i timate CO2 2.4
‘Concentration of Particulate (grains/act) 1.12E-0F
‘Concentration of Particulate (g/ace) 2.34E-07
‘Concentration of Particulate {grains/dsct) 0.01342.
‘Concentration of Particulate {g/dscm) 0.03071

e mm == == == mm e —a == == e=m wm am mm == == m= == EE mm e —h e= w= = me mm an == me e= == e we mm == me ae me w= == mm e
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FACILITY : MONSANTO-S0DA SPRINGS

iDATE: 8-17-88
LOCATION: QUTLET C
{RUN NUMBER: 3.00

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

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

-----

t
1

‘Total Saepling Tiae (ain.) §0.00
iCorrected Barosetric Pressure {in. Hg) .34
‘Absolute Stack Pressure,Ps(in. Hg} 24,12
iStack Static Pressure {in. HZD) -0.23
‘Average Stack Tesperature (F) 157.08
Stack Area (sq.in.) 432,32
Metered Voluae,Ya (cu.ft,) 10,69
‘Average Meter Pressure (in.H20) 0.00
iAverage Meter Tewperature (F) 87.4
Moisture Collectad () 431,20
‘Carbon Dioxide Concentration (V) 18.93
i0xygen Concentration (XV) 1.%0
iNitrogen Concentration (V) 73.15
iDry Bas Meter Factor 0.99630
iPitat Constant .84
iParticulate Catch 0.0228
‘Average Saepling Rate {dscfa) 0.5
{Standard Metered Voluse,Va{std) (dscf) 31.%
‘Standard Metered Voluse,Va(std) (dsca) 0.8
iStandard Voluse Water Vapor,Vw {sct} 20.33
iStandard Valume Water Vapor,V¥w (sca) 0,376
Stack Moisture (IV) 39.18
‘Male Fraction Dry Stack Gas 0.4608
iDry Molecuiar Weight 31,33
ihet Molecular Weight 26,12
‘Stack Gas Velocity,Vs (fpa} 3780.40
iStack Gas Velocity,Vs (ape} 1152,33
Volueetric Flow Rate (acfa) 438%8.47
Yolusetric Flow Rate (acws) 1808,472
Molumetric Flow Rate (dscfa) 26775.50
Volumetric Flow Rate (dscam) 738,293
iPercent Isckinetic 97.20
{Percent Excess Air 69.14
iFuel Factor,Fo 0.484
Witiaate C02 30.47
iConcentration of Particulate (grains/act) 9.18€-08
‘Concentration of Particulate (g/aca) 2.10E-07
:Concentration of Particulate (grains/dsct) 0.01113
‘Loncentration of Particulate (g/dsca) 0.02331

C-22
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FACILITY : MONSANTO - SODA SPRINGS

‘DATE: g-17-88
{LOCATION: OUTLET D
‘RUN NUMBER:3

r -

1SANPLING PARAMETER  PARTICULATE/RADIONUCLIDES

‘Total Sampling Time {win.) 50,00 |
iCorrected Barosetric Pressure {in. Hg) 24,10 4
iAbsolute Stack Pressure,Ps(in. Hg) 24.08 |
iStack Static Pressure (in. H20) -0.23 |
iAverage Stack Teaperature (F) 159.83 !
1Stack Area (sq.in.) 2432.32 |
‘Matered Volume,Vm (cu.ft.) 42.53 |
tAverage Meter Pressure {in,HZ0) 1.28 |
tAverage Meter Temperatura (F) 92.%0 i
iMoisturs Collected (g) 443,60 |
iCarbon Dioxide Concentration {IV) 18.93 |
{0xygen Concentration (IV) 7.96 1
iNitrogen Concentration (IV) 73.40 8
iOry Bas Neter Factor 1.00750 @
iPitot Constant 0.84 !
iParticulate Catch 0.0190 |
Average Saapling Rate (dscfe) 0,59 |
iStandard Metered Voluse,Ve{std} (dscf) 3.4
iStandard Metered Voluae,Ve{std) (dsca) 0.938 |
iStandard Voluss Water Vapor,Vw {scf) 21.84 !
i9tandard Voluse Nater Vapor,Vw {sca) 0.41% !
iStack Moisture (1V) nn —
Mole Fraction Dry Stack Gas 0,602 |
iDry Molecular Meight L.
et NMolecular Weight 26,04 }
iStack Gas Valocity,Vs (fpe) 1789.02 |
iStack Gas Velocity,Vs {aps) 1154.89 |
iVoluaetric Flow Rate {acfa} £4000.76 |
Volusatric Flow Rate {acms) 18§2.301 |
iVolusetric Flow Rate (dscts) 26417.10 |
Volusetric Flow Rate {dscas) 748,132 |
tPercent [sokinatic 103,46 14
Percent Excess Air 70.48 1
{Fuel Factor,Fo 0.484 |
U1tisate CO2 30.97 1
iConcentration of Particulate {grains/act) 7.646-08 |
iConcentration of Particulate (g/acs) 1.75E-07 |
iConcentration of Particulate (grains/dscf) 0.00884 !
iCancentration of Particulate (g/dsca) 9,02026 |

1
1
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APPENDIX C.4 - Test Run No. 4, 8/18/88
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FACILITY : MONSANTO-50DA SPRINGS

[DATE: 8/18/88
(LOCATION:  INLET
iRUN NUMBER+ 4.00

1SAMPLING PARAMETER  PARTICULATE/RADIONUCLIDES

§ o -——

----------------------- = =SsS=E HEE e - e

‘Total Saapling Tise {min,) 60,00
iCorrected Barosetric Pressure (in, Hg) 24,14
iAbsolute Stack Pressure,Ps{in. Hg) 23.40 |
1Stack Static Pressure {in. H20) -1.30 !
‘Average Stack Teaperature (F) 161,13 |
1Stack Area (sq.in.) 9160.88 |
Yetered VYoluae,Ve (cy.ft.) 40.80 ¢
‘Average Meter Pressure (in.H20) 1.5 1
tAverage Meter Teaperature (F) 92.92 ¢
‘Moisture Collected (g) 497.80 |
:Carbon Dioxide Concentratien {IV) 20.70 ¢
iOxygen Concentration (V) 4,00 |
Nitrogen Concentration (IV) 73.30 |
ibry 6as Meter Factor 0.99960 &
iPitat Constant 0.84 |
iParticulate Catch 6,339 1
i
iAverage Saspling Rate {dscfa) 0.33 !
i5tandard Metered Volume,Va(std) (dscf) 31.60 ¢
{Standard Metered Volume,Va(std) (dsca) 0.899
iStandard Voluse Water Vapor,Vw (scf) 23.47 1
{Standard Voluse Water Vapor,Vs {scs) 0.46% !
1Stack Moisture {IV) 42.62 |
Male Fraction Dry Stack Bas 0.374 |
iDry Molecular Weight .55 ¢
iNet Molecular Weight 25.78 1
i1Stack Bas Velocity,Vs (fps) 43943 1
Stack Bas Velocity,Vs (apa) 1267.79 ¢
Volusetric Flow Rate (acfa) 264611,22 ¢
iVoluaetric Flow Rate (acem) 793,790
iVoluaetric Flow Rate (dscfa) 101738.79 |
Volusetric Flow Rate {dscas) - 2881.809 )
iPercent Isokinetic 98.09 .}
iPercent Excess Air 44,89 ¢
iFuel Factor,Fo 0.720 ¢
tUltinate €02 29.04 |}
Concentration of Particulate {grains/act) 3. 40E-07 |
iConcentration of Particulata {g/aca) 1.248-04 1
iConcentration of Particulata (grains/dsct) 0.27147 §

iConcentration of Particulate (g/dsca)

]
4

0.6210% !
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FACILITY : MONSANTO - SODA SPRINGS

DATE: g-18-88

{LOCATION: OUTLET STACK A H
RUN NUMBER: 4.00 H
: IR EECEEIZSSSISSSIsSRSIIZTSsRsss=s=s 22 '=============ﬂ=!=slSSSI‘I:
'SAMPLING PARAMETER  PARTICULATE/RADIONUCLIDES !
: IS ESSEEZEIZIIZEINZ 22=3TT = 3223 = !”!!'522333:
‘Total Sampling Tisme (uin.) 40.00 |
iCorrected Barosetric Pressure {in, Hg) 24,10 ¢
iAbsolute Stack Pressure,Ps(in. Hg) 24.04 |
iStack Static Pressure (in, H20) ~0.40 |
iAvarage Stack Tesperature (F) 161.08 |
‘Stack Area isq.in.) 232,32 1
iMetered Volume,Va {cu.ft,) 38.10 !
'Average Meter Pressure {in.H20) 11428
'Average Meter Temperature (F) ALY
iMoisture Collected (g) 389,10 ¢
iCarbon Dioxide Concentration (V) 19.731
i0xygen Concentration (IV) T.60 1}
iNitrogen Concentration (IV) 12,63 1
Dry Bas Meter Factor 1,00350 |
iPitat Constant 0.84 |
IParticulate Catch 0.0269 |
Average Saapling Rate {dscfa) 0.3¢ 1
iStandard Metersd Voluse,Va(std) (dscf) 30.02 |
iStandard Metered Voluse,Va(std) (dscs) 0.8% !
iStandard Voluss Water Vapor,Vw (scf) 18.33 ¢
iStandard Voluse Water Yapor,Vw (sca) 0.320 |
i5tack Moisture (IV) .93
{Mole Fraction Dry Stack Gas 0.621 i
Hiry Molecular Weight J.40
iMet Holecular Weight 26,36 1
\Stack Gas Velocity,Vs (fpa) Tol4.09 |
iStack Gas Yelocity,Vs (ape) 1101.%0 |
Yolumetric Flow Rate (acfa) 61043,93 |
tYoluaetric Flow Rate {aces) 1728821 |
Volusetric Flow Rata (dscte) 2%883.29 |
iVolusetric Flow Rate (dscas) 733,049 |
‘Percent lsokinetic 94,95 |
iPercent Excess Air 63.3% 1
iFuel Factor,Fo 0.673 4
Ultimate CO2 31.04 ¢
iConcentration of Particulate (grains/act) 1.13€-07 !
iConcentration of Particulate {g/aca) 2,39E-07
iConcentration of Particulate {grains/dscf) 0.01383 !
iConcentration of Particulate (g/dsca) 0.03144 |
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FACILITY : MONSANTQ-SODA SPRINGS

1 DATE: 8-18-88

‘LOCATION: OUTLET B 4
TRUN NUMBER: 4.00 H
:::r::::az- a8 = =3 iaanlﬂﬂzlﬂl=.llaﬂﬂl=
{SAMPLING PARAMETER  PARTICULATE/RADIDNUCLIDE '
lzsc =sssssz ===z an=I=3===xm3zazoos)
iTotal Saspling Tise (win.) 60,00 §
iCorrected Barosetric Pressure {in. Hg) 4,14
iAbsolute Stack Pressure,Ps{in. Hg) 24,12 ¢
'Stack Static Pressure (in. H20) =0.2% |
‘Average Stack Temperature (F) 138,33}
15tack Area (sq.in.) rOMY Ry
iMetered Voluee,Vs (cu.ft.) 40,32 |
iAverage Meter Pressure (in.H20) 0.00 1
‘Average Neter Tesperatura (F) 85,29
iMoisture Collected (g) 426.90 |
iCarban Dioxide Concentration {IV) 20,09 !
i0xygen Congentration (IV) T.40
iNitrogen Concentration (V) 72,40 |
iDry Bas Mater Factor 0.99430 |
iPitot Constant 0.84 |
iParticulate Catch 0,0234 |
' i
iAverage Sampling Rate (dscfa) 0,324
{Standard Metered Volume,Ya(std) {dscf) 31.32 4
tStandard Metered Volume,Vaistd) (dsce) 0.887 |
i5tandard Yolume Water Vapor,Vs (scf) 20.13 ¢
iStandard Volume Water Vapor,Vw (sca) 0,370 ¢
1Stack Moisture {IV) .42
{Kole Fraction Dry Stack Gas 0.409 |

i0ry Kolecular Weight

iNet Molecular Weight

iStack Gas Velocity,Vs (fpa)

Stack Gas Velocity,Vs (spa)

Volusetric Flow Rate (acfs)

iYolusetric Flow Rate (acam}

iVoluaetric Flow Rate (dscim)

Volusetric Flow Rate (dsces)

iParcent [sokinetic

Percent Excess Air

iFuel Factor,Fo

tUltisate CO2

iConcentration of Particulate {(grains/act)
iCancentration of Particulate (g/ace)
iConcentration of Particulate (grains/dscf)
iConcentration of Particulate (g/dscs)

]
1
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FACILITY : MONSANTQ-SODA SPRINGES

iDATE: 8-18-88

‘LOCATION: QUTLET C :
IRUN NUMBER: 4,00 d
'ss33sEEs 23333 333333322222 IITATRIET=I=27a8g |
:SAMPLING PARAMETER  PARTICULATE/RADIONUCLIDES H
!Total Sampling Ting {sin.) 40,00 |
iCarrected Barosetric Pressure (in, Hg) 2014
iAbsolute Stack Pressure,Ps(in. Hg) 24,12 |
iStack Static Pressure 1in, W2D) -0,2% !
‘Average Stack Teaperature (F) 157.00 1
iStack Area ({sq.in.) 432,32 |
Metered Voluse,Va (cu.ft.) 40.89 |
‘Average Meter Pressyre {in.H20) .21
iAverage Meter Teaperature (F) 8%.71 }
Moisture Collected (g} 428.10 }
‘Carbon Dioxide Concentration (IV) 19.%0 ¢
{0xygen Concentration (IV) 7.38 4
iNitrogen Concentration (V) n.n!
iDry Bas Meter Factor 0.99430 |
iPitot Constant 0.84 ¢
iParticulate Catch 0.0222 |
'Average Sampling Rate (dscte) 6,33
iStandard Metered Voluse,Va(std) (dsct} 31,89 4
iStandard Metered Yoluse,Vaistd) (dsca) 0.89d |
iStandard Volume Water Vapor,vw (scf) 20,18 !
{Standard Voluse Water Vapor,iw [sca) ' 0.372 }
iStack Moistura {IV) 38,91 ¢
Mole Fraction Dry Stack Sas 0.611 ¢
ibry Molecular Weight 3140}
i¥et Molecular Weight 26,23 1
{8tack Gas Velocity,Va (fpa) 3743,07 |
Stack Gas Velocity,Vs (aps) 114.% |
tVolusetric Flow Rate (acfa) $32358.39 !
iVolusetric Flow Rate {acme) 1791.470 |
iVolusetric Flow Rate (dscfa) 2664749 |
Volusetric Flow Rate (dsces) 154,497 1
Percent [sokinetic 98.17 |
iPercant Excess Air 6192 1
iFuel Factor,Fo 0.501 !
iUltinate CO2 30.69 |
Concentration of Particulate (grains/act) 9.03€-08 |
Concantration of Particulate (g/aca) 2.07€-07 |
iConcentration of Particulate (grains/dsct) 0.0108¢1 ¢
iConcentration of Particulate (g/dsca) 0.02433 |
C-29
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FACILITY : MONSANTO - SODA SPRINGS

T DATE: g-18-88
iLOCATION: QUTLET D
RUN NUMBER: 4,00

!zz23zszszsssssszsszss a= J—— == s=

‘SANPLING PARAMETER  PARTICULATE/RADIONUCLIDES

iTotal Sampling Tise (min.} 44,00
iCorrected Barosetric Prassure (in. Hg) 4,10
iAbselute Stack Pressure,Ps{in. Hg) 24.08
‘Stack Static Pressure (in. H20) -0,2%
Average Stack Tesperature (F) 159,38
Stack Area {sq.in.) FLAYIY)
iNetered Voluse,Va (cu.ft.) 42.59
iAverage Meter Pressure {in.H20) 1.33
‘Average Meter Tesperature (F) 92.17
Moisture Collected (g) 435,10
iCarbon Dioxide Concentration (IV) 20.10
iOxygan Concentration (%V) 7.03
iNitrogen Concentration (IV) 12.70
iDry Gas Meter Factor 1.00730
iPitot Constant 0.4
iParticulate Catch 1.0830
iAverage Saspling Rate (dscia) 0.33
iStandard Metered Voluss,Vaistd) (dscf) 33.49
i{Standard Metered Voluae,Ve(std) (dsce) 0.940
i{Standard Volume Water Vapor,Vw {scf) 2.4
iStandard Voluse Water Vapor,Vn (sca) 0.4608
iStack Moisture (IV) 9.7
iMole Fraction Dry Stack Bas 0.507
iDry NMolecular Weight 31,48
ikat Molecular Weight 26.17
18tack Bas Velocity,Vs (fpa) 3854.48
i5tack Gas Velocity,Vs (aps) 1174.84
Volusetric Flow Rate {acfe) 63104.33
Volusetric Flow Rate (aces) 1843.811
‘Yolusetric Flow Rate (dscta) 27105.97
iYolusetric Flow Rate (dsces) Th7.641
iPercent Isokinetic 101,06
iPercent Excess Air 31.9¢9
iFuel Factor,Fo 0.5689
Witisate CO2 30,33
iConcentration of Particulate (grains/acf) 3.36E-07
iConcentration of Particulate (g/aca) 7.68E-07
iConcentration of Particulate (grains/dsct) 0.03933

iConcentration of Particulate (g/dsca) 0.09044
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APPENDIX C.5 - Test Run No. 5, Outlet D only
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FACILITY : MONSANTO-SODA SPRINGS

i DATE: 8/19/88
(LOCATION: OQUTLET D
{RUN NUMBER: 3.00

-

lzzss

iSAMPLING PARAMETER  PARTICULATE/RADIONUCLIDES

=SSTISITRIES

iTotal Sampling Time (win.) 40,00
‘Corrected Barometric Pressure {in. Hg) 4,14
iAbsolute Stack Pressure,Ps{in., Hg) 4,12
1Stack Static Pressurs (in. H20) -0.2%
iAverage Stack Temperature (F) 160,47
Stack Area (sq.in.) 2432.32
iMetered Voiuse,Ve (cu.ft.) 42,37
iAverage Neter Pressure (in.H20) 1.32
Average Meter Tesparature (F) 9%.73
iNoisture Collected (g) $39.10
iCarbon Dioxide Concentration (IV) 15.93
iOxygen Concentration (IV) 10,30
iNitrogen Concentration (V) 73.78
Dry Bas Meter Factor 1.00730
_iPitot Constant 0.84
iParticulate Catch 0.0329
iAverage Saspling Rate (dscfe) 0.33
\Standard Metersd Volume,Ye{std) (dsct) 32.80
‘Standard Metered Volume,Va{std) (dsca) 0.929
iStandard Voluse Water Vapor,Vw (scf) 21,63
Standard Yoluse Water Vapor,Vs (sca) 0.613
‘Stack Moisture (IV) 39.76
iMole Fraction Dry Stack Gas 0,602
iDry folecular Weight 30.96
iet Molecular deight 23,81
iStack Bas Velocity,Vs (fpa) 3877.92
iStack Gas Velocity,Vs (epa) 1181.99
Yolusatric Flow Rate (acte) 63%02.37
iVolusatric Flow Rate {(aces) 1833.027
{Volusatric Flow Rate {dscts) 27044 ,89
(Volusetric Flow Rate {dscas) 763,948
iPercent Isokinetic 100.09
iPercant Excess Air £12.0%
iFuel Factor,Fo~ 0.643
iUltisate CO2 .4
iConcentration of Particulate {grains/act) 1, 296-07
iConcentration of Particulate (g/aca) 2,96E-07
iConcentration of Particulate {grains/dscf) 0.01348
Concentration of Particulate {g/dsca) 0.03342
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APPENDIX D - MM 111 FIELD DATA SHEETS

Test Run No. 1, 8/16/88
Test Run No. 2, 8/17/88
Test Run No. 3, 8/17/88
Test Run No. 4, 8/18/88
Test Run No. 5, Outlet D only
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APPENDIX D.1 - Test Run No. 1, 8/16/88




SANPLING DATA

PLANT (ovviciniaan, NONSANTO - SODA SPRINGS

DATE crvvuanvnraena 810788
SANPLING LOCATILON .. INLET
SAMPLE TYPE ........MI10

RUN NUMBER ......... .00
GPERATOR ..0vvueud  NUR/ITH

AMBIENT TENPERATURE 70.00
BARDNETRIC PRESBURE u,02
STATIC PRESSURE (Ps) -1.%0

FILTER MUKBER ......M-5
HIN.SARPLE VOLUME ..
INITIAL LERK CNECK , 0,016

PROBE LENGTH AND TYPE ......IY’, STEEL
HETGHT OF LOCATION(#t)......  49.00
NOZILE LDy vvvvnnninnnnennn 0288
ABGUNED MOISTURE, 1 ........  30.00
SAWPLE BOX MUNBER ....iuuvus 1.00
METER B0X WUMBER ...........RAC-§
RETER DELTA K3 covvvvarnanns 1.9
KFACTOR vouvvninninninnnnas 1.18
PROBE HEATER SETTINS ....... 250.00
HEATER BOX SETTINS ......... 230.00
REFERENCE DEL P ....00ueenns WA
DRY/BAS KETER FACTOR (¥} ... 0.999:0

Point

A-9
A-10
a1l

SToP

B-10
8-11
B-12

!
!
1
P Traverse  Tise  (28<hr
!
[]
]

IAD TRAP NUMBER ....... FINAL LEAK DMECK .ouioveanen 0,014 33" W
SCHEMATIC OF TRAVERSE POINT LAVOYT
Orifice Tesperature: deg. F
Clock Pressure
Sespling Tise  Gas Mater  Velocity Stack Differmntial Dry Gas Mater

Reading

Head s,
(dal P1), ia std.

Min.  Clock) (Va), cu.it
0.00 lea2% 900, 401
.3 wi.21e
5.00 302,350
7.% 3. 400
10.00 504,990
12.% 504,200
15.00 507. 600
17.50 309,400
20,00 511,600
2.3 313,700
23,00 513,85
.5 310.000
30,00 16153 920,03t
30,00 {1 &0 LM
32.% 1ha2.% 529, 600
35.00 531,000
1.5 532. 600
40,00 W, 400
42,50 335, 200
45.00 36,700
47.% 38, 700
30.00 340, 100
02.5% 1,000
15,00 42.400
§7.% 543, 600
40,00 110 44,9035

del H, in. H2D)

Fusp

Filter Adsorbent "iiiit""’ﬁiii;?"muw Vacuys

Exit

in. g

in. 20 ~dey. F Dusirsd Actcal Probe
0.38 111 0.8 0.48
0.58 159 0.8 0.40
0.5 162 0.8 0.88
0.48 150 0.5 0.%
0.60 157 .76 0.7
0.80 1% 0.94 0N
1.50 159 L7 Lm
1.50 161 1.68 1.88
1.%0 (ko .4 .
1.%0 ) .8 .28
1.%0 15% 21 LN
1.80 158 1.8 .88
1.3 181 L9 L3
1.20 182 L4t LA
0.% 182 L1y 143
074 182 6.7 .47
0.70 182 ¢.52 o.82

0.7 162 0.85 0.83
0.64 12 07 013
0.54 162 6.9 0w
on 82 087 097
D-5

Skin Trap {Te in} (e outl
4.0 74.00
74.00 74.00
1.0 1.0
17.00 73.00
18,00 73.00
7.0 .00
79.00 73.00
80,00 75.00
82,00 76.00
83.00 75.00
85,00 74,00
86.00 77.00
77.00 83.00
84,00 77.00
83,00 .0
B3.00 7.0
83.00 7.0
82.00 §5.00
83,00 a3.00
84,00 83,00
85,00 83,00
§5.00 83.00
83,00 81.00
£3.00 81.00
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SANPLING DATA

PLANT wuurnvsvanee JHQNSANTO « SODG SPRINGS PROBE LENGTH AND TYPE ......127, STEEL
DATE covvnvannenennB/10/08 HEIGHT OF LOCATION(#t)......  &9.00
SAMPLING LOCATION ..QUTLET A ROIZLE L.D. vovunrensesvanns 0,230
SAWPLE TYPE ........H1H0 ASSUNED ROISTLRE, 2 .c.ocoue 3000
RUN KUMBER ......... L.0¢ SANPLE GOT MUMSER ......... A
Ufﬂumﬁ ...........m mwlm uu-u.---ﬂ“"
AMDIENT TEMPERATURE 82,00 RETER DELTA B +vovvannvenns Ln
DARCHETRIC PRESSURE 24,02 KFACTOR vovvaecananiannanes 2.0
STATIC PRESSURE (Ps) -0.40 PROBE HEATER SETTING ....... 250.00
FILTER WUMBER ......0H1 HEATER DOI SETTIM ......... 250.00
NIN, GANPLE VOLUXE ., REFEREMCE DEL P oovovvevenns/A
INITIAL LEAK CHECK . 0.010 DRY/BAS METER FACTOR (Y) ... 1.00300
IR0 TRAP MMIER ....... ' FINAL LEAX CHEDX ......0000s 0,010 @ 5" Hg

SCHEMATIC OF TRAVERSE POINT LAYOUT

! Orifice Teaperaturm: dag. F

! Clock Pressurs

H Baspling Tise  Bas Meter Velocity Btach Differential Dry Sas Mater

‘Traverss  Tims  (2-hr  Ruding Head 5,  (del Wy o0 Pusp
! Point Min,  Clock) (Val, cu.ft (del Pu}, is std. ___ Filter Msorbaet Inist  Dutlet lspinger Vacuus
| Masber in. K20 deg. F Desired Actual Probe Skin Trap (Ta in) (Teout)  Exit  in, K
{memmmnaans 0.00 18:23 1.7 =

-1 5.00 181.800 0.40 1% L% L2 6,00 75,00

B-2 10.00 195,500 0.7 1% .80 1.4 /00 79,00

-3 15.00 189,000 0.8 19 LWL 80.00  75.00

-4 20.¢60 193.000 A 19 L% 590 [N N

-5 25.00 195,430 0.98 153 .00 2.00 89.00 74.00

[ ) 30.00 1653 200.524 0.8 it L.é¢  L.ad 92.00  B0.00

s1o? 30.00 101.05%

A-1 15.00 18110 204,300 ¢33 157 L0 LI ™o 81,00

A-2 #0.00 207,600 0.0 19 e L& 81,00 0.0

43 15.00 : 211,900 0.08 158 1.80  L.B0 B4.00  B.00

A-4 0.0 215,500 &% 158 1.8 1.B% 86,00 81.00

A5 33.00 219,500 0.9 1% 1.5 L.BS §7.00  B2.00

(3] 60.00 18140 22.99 0.7 19 LY L 89.00 82,00

END
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PUANT \vvinonionn . SONSANTD = SODA BPRINGS

ulri .llﬂllQEUOOUIIIBIl‘I“
SANPLTNG LOCATION . .OUTLET B
SMEPLE TYPE ....... 0L

SANPLIRG DaTA

PRODE LENBTH MND TYPE ......12°, STEEL

WEISHT OF LOCATION(FE).c.os 6900
mM ll'l [(EXRNERLEESARIRN ) olm
ASSUNED ROISTURE, T ..eocoee 30,00

mmtlttlllll ltoo mmmnnn-o-- 3!”
ﬂmm’ ........---FU m m m ....u.uuﬂn'ﬂ
ANBIEMT TEMPERATURE 75.00 METER DELTA 9 +uuvvravnrans 1.7
DARDHETRIC PRESSURE 13 K FACTOR 4iuviciionnnnenanss .0
STATIC PREBSURE (Ps) 0.0 PRODE HWEATER SETTIN ....... 230.00
FILTER NUMBER .,....H-2 HEATER DOI GETTIMG ..0o0vune 250,00
NIN.BANPLE VOLLME .. REFERENCE DEL P .oveuesn /A
INITIAL LEAR CHELK . 0.010 DRY/GAR METER FACTOR (V) ... 0,943
IAD TRAP UMBER .....0s FINAL LEAK CHECK oivoevueune 0,008 3 8° Hy
SCHEMATIC OF TRAVERSE POINT LAYOUT
! Orifice Tesporatire: dn. F
H Cloxk Pressure
! Saspling Tise  Gas Meter WVelority Stach bitforeatial Dry Gas Mater
P Traverss  Timm (2=  Ruudim Road s, {del N, in. K20) Pung
! Point Ma.  Clockl (Va), cu.ft (dal Ps), 1o std, Filter Msorbt  Iolst  Outlet  Iepisger Vacuus
T lesber in, K20 dog. F Desired Actusl Probe Skis Trap (Tainl (Te out) Exit  in. Bg
] 0.00 16228 TH 420
B-1 5.00 77.%00 o5 19 L2 n.0 77.00
-2 10.00 §1.600 [ 18 1.4 .00 .00
-3 15.00 83, 400 0.0 - | L% 61.00 7.0
- 20.00 8Y.200 [N | in 1.7 .00 n. 00
- 25,00 93,100 0.9 9 L% 90.00 80.00
b 30,00 16455 7.0 (N 7 N i ) 73.00 1.0
st 30.00 18110 97.1% _
[ 15.00 18119 100, 400 0.% it | . %.00 m.0
A2 40.00 103, 400 0.4 » 1.#¥ 0.0 80,00
3 5.0 106, 400 .7 19 1.0 5.0 81.00
-4 %0.00 110.400 on 1% 1o 7.5 2.0
] 5.0 114,400 .8 15 .0 73,00 .00
b §0.00 10:40 1M .M " 1.8 77.00 84.00
31}
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LR2]

PLANT ouvvvaianes .. RONSANTO - SODA SPRINSS

(1) | SPPPPPIPRRRIN 1Y) -
SAMPLIND LOCATION ..QUTLET €

SARPLE TYPE ..., 000

SAMPLING DATA

PROJE LENGTH MAD TYPE ......12", STEEL
REIBHT OF LOCATION(H)...\0n 49,00
MILE LD sovviiiveninese 0280
m mlﬂlﬂ, 1 (TR RY ] 50.”

Rm m ansanrang lloo m! ”l m AR YN AN} xlw
OPERATOR +uucanasae CNR METER BOX MUNDER ...........RAC-8
ANBIENT TENPERATURE 5.0 METER DELTA HD vovivornnars 1.69
DAROBETRIC PRESSURE .53 K FACTIR «ivvvinntennnsnrane 1.9
STATIC PRESSURE (Pe) 0.4 PRODE HEATER SETTING ....... 250.00
F".m m saedes 'l-” mm nl !"‘“ T TIYY] m.w
NIN.SANPLE VOLURE .. REFERDKE DEL P ..ovuvunael /A
INITSAL LEAX CHETK 0,010 DRY/BAS METER FACTOR {Y) ... 0.99450
1AD TRAP MUMDER ....... FINAL LEAK CHEDX .oovuinnens O3 38" Hg
SCHEMATIC OF TRAVERSE POINT LAYOUT
H
| Orifice Tesporature: deg. F
H Clock Pressurs
! Sempling Tisse  Gas Meter Velocity Stack Néformtial Dry fas Peter
I Traverse  Tie  (M-br  Reading Head Ts, (del W, in. H2O) —— Puty .
1 Poist Mis.  Clock) (Va), cusft (del Mo} dmstd. ______ _  ___  Filter Adsorbeet Ialet Outlet leploger Vacuws !
T : io. K20 dey. F Desired Actual Proks Stin Try {Ta 4a) {Te cut)  Exit  in, Hg !
e 0,00 4125 &1.381
B .00 4. T00 0.8 1R L. 1. 7400 14,00
-2 §0,00 . 300 0.8 17 LI 17 - . T - 00
B3 15,00 §72.200 0.8 1) 0 LI : .0 75.00
- 20.00 26100 0. M 137 s 1,48 B0  Th.00
5% 3.0 $79.000 N 157 LW LW .00 18,00
-6 30.00 4455 583,433 on 157 1.4 LS 3.0 N
s1op 30,00 404,423
& 15,00 deld 587,504 .7 157 i L10 80.00 .0
A2 40.00 491,100 0.7% 157 L% L% 0.0¢ 80,00
3 45,00 494,500 0.8 157 L¥® L% 53.00 no
-4 .00 .70 nn 15 LW LT .00 60,00
(8] 5.0 702.400 L | 15 L7 L7 52.00 .00
A-b 80,00 &rdd T04.470 ¢ 19 L% L% 94.00  0§3.00
1]
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T

PLANT +ouvisneinnse. MONSANTO - SODA SPRINGS

DATE +oovnvnnnaanea B/16/88
SAMPLING LOCATION ..DUTLET B
SAMPLE TYPE ........HIll

1.00

OPERATOR o.ovuuvva, o OME

ANDIENT TENPERATURE
BAROWETRIC PRESSURE
STATIC PRESSURE (Ps)

82.00
413
°¢zs

FILTER WRBER ......0H4

NIN.SANPLE VOLUXE ..
INITIAL LEAK CHECK .

0,008

xu Tm m sedhwny

SAMPLING DATA

PROBE LENGTH AND TYPE ......12', STEEL
HEIGHT OF LOCATIONI#)...... %.00
ROIILE L0, covvennnnniccane 0,250
ASSUMED MOISTIRE, I ........ 30.00
SNPLE DO OOER .oooeaian b

m m m --n---....m"
mm"”uluuuuu i
KFCTOR couvsensannssannnse 2
PRODE MEATER SETTING ....... 230
"ﬁm ll ml. sraessane m
REFERENCE DEL # oevvveencannll/ih

DRY/GAS WETER FACTOR (Y) ... 1.00
FIRAL CEAK CHEEX oovuvinnnne O,

8238 d

24

SLHEMATIC OF TRAVERSE POINT LAYOUT

Hairw

Triversa
Point

Clock

Saspling Tise  Bas Netw

Tise  (2¢-hr  Reading
Ma.  Clock) (W), cu.ft
0.00 11285 #2.430
S.00 "y
10,00 e 50
15.00 93,530
20,00 7.40
23.00 301,200
30.00 1SS W04, Y
30,00 10110 505, 24
35,00 10118 L N
40.00 512,300
45.00 S1%. 040
30.00 518780
5.00 S24. 080
50,00 18:40 j28. 503

Velocity
Hond

Stack
Ts,

(del o), in i,

Oritice
Freswure
Biffermtial

{de} B, fn. N2O)

Temporatwn dug, F

Bry Say Metor

Pusp

Filter Msorbeat Ialet  Ostist  lapisger Vacuus
in. 0 deg. F Desired Mctmal Probe Shin Trap {In i) (Te oot}

tait

in. Wy

13-
on
0.
N
o
0.7

oi“
0.6k
0.8
o
Lo
L1

H)
158
159
i
)
13

D-14

Ll
L4l
.13
.4
1.4}
L3

e
Husses

mu TN
.00 TR0
noe Nw
%.00 000
.00 RN
L I )
1,0 B0
%00 0N
"o K
101,00 B%.00
102.00 .0
103,00  90.00




® @ ® ® L ® ® ®
L.
Se2 img) wd3
S1N MM0D
2 STV O Gl o] B Wpz[IZzZ [ aiTT . ¥ AN SN ANE
o2 [ @s] A3 |2C7] €97 KT z|{7z [ O77] 30°h7S 15637 5S1°§-
< 9s¢ | s 2| 28] fol'l @3/ 1ZsT’sT 1AL AL 815 T OE-3] 051 4V
35 792 |02 3T 43 OF TOATIOAT| £9°Q f16°s7s 1 5Z:31 sh &V
s 0Fe | 23| FET O 13191 | 3570 Of Z1s [o0Z -8l TV
97 | 292 Q°T| 82| 88| 09/ sl |sii |95 U 47 505 [ ST 31 s Y
o A > %.MN.MQ.W. 7 w
A2 ILZ 1072 €81 &1 2s] e llge’T | £9°0 775 h0S 3 0 - &
A3 )2 | g7zl 28] 921 ZS7 |19 120 727108 _Jos: 9T C¢[ <-
[F S9C |87 e8| 7 STENTHIIEMAFTNY h'teh 169 oL h-¢
Nm I8z |sTI W T¢ SU 3L TIELT| hg 0 €S ¢bh |Oh:9 BINE
9 gne 1 Q7| 42 B3] 85I uﬁ.ﬂ.. 2L°0 £S"p3h |59 of| 7-4
AL FLT ] eL 6L | B [T [I°T] BS'Q £L°S8h ot S/ (-8
ha (33 RTINS woLov| g3t 3ShH 773k ot :
n 10 Mow [ TU0 | LW PR Whwwm | oofuw et 01N poes | uzemn
3NIVEIANIL | TENIVE3MIL | ‘annova JW0AVEIMIL Junivulamal TLNINI S0 [ g -g._l! a4 Linod
LER P ] k0@ IamVS Jand WILIM YD ANO s NI 304 3014100 ALIXOT3A WYY YILIN VI ML W0V TIAvaL
310N |.m.|l.-¢u>uq.—¢= T 0N0D3 ONY QYR
- . PR AN0AYT im0d TSMIAVEL S0 J1LVWINDS ) w30 u3g
I R 1 WY
T v Lot
1V TR JNLVEIA0L LNl
ue w31 mthl.a:au&
soma Y0 319wt Vs T 3ail vamws
LG
| fostoRy aa i T wenwes L pf1 W
w1l £sV1Y /™SS, A1 dRV W19w31 290M TINASS VOIS NVENGY E-,z..%rco \..&4 RSN
Yi¥0 4734 . - 3 \:.:2-
@ TS \lnq z:.z‘H
05 LI — g Ll ws¥0 b o $00° =




APPENDIX D.2 - Test Run No. 2, 8/17/88
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PLANT wiuvsnenoonsq AONSANTO-SODA SPRINGS
PATE suvnennonnarond=17-88
SAMPLING LOCATION . UTLET B
SAMPLE TYPE ........MLLL

SAAPLING DATA

PROBE LEWGTH AND TYPE ......l1", BLASS
HEIGHT OF LOCATION{ft). vsve 89,00
nIILE [l. ll.lll'll"lll..l o.z”
ASSUMED MOISTURE, I ........ 39.00

Ru' mm [ERARNEEL X 2-00 m ml m I.l.ll...ln

OPERATOR +\uuvununsaFLB METER 3O MUMBER ...........RAC-3

AMBIENT TENPERATURE T4.00 METER DELTA M8 ..oovivuinees 1.7?

B“Rmm‘t msm 2‘0‘1 ‘ Fufm (R AR RN RN SRR YRNN) 1!65

STATIC PRESSURE (Ps) -0.23 PRODE HEATER SETTING ......, 801

FILTER WUNBER ......l=4 HEATER DOI SETTING ......... 2%0.00

NIN.SANPLE VOLUME .. REFERENCE DEL P .ovvvurace R/

INITIAL LEAK CHELX , 0.01b DRY/GAB METER FACTOR (Y) ,.. 0.99430

XAD TRAP MUMBER ....... FINAL LEAK CHECK (ioviveeen 0008 0 6% Hg -

SCHEMATIC OF TRAVERSE PGINT LAYOUT

: Orifice Tespetaturns deg. F
i . Cloct Pressure
! Sampling Time  Gas Meter Velocity Stack Biffarmtisl Bry Gas Meter
| Travarss  Tiss  (20-hr  Reading Head Ts,  (del H, in, H2O) —_— Pusp
! Point Mn. Clock) (Ve), cu.it (del Ps}, instd, Filter Adsorbeat 1Inlgt  Outlet Japinger Yacuus
T Nusber in, M0 deq. F Desired Actual Probe Skis trap ("o in) (Toout) Exit in. ¥y
fmm———- 0.00 #140 10,534
Al 5,00 7:43 21,400 0.34 " 0.6 ol 10,00 86,00 70,08 2,00
A2 10.00 113 0. %0 0.4¢ 13 1.10 M2 1,00 58,00 .00 300
M 13,00 1133 7.700 0.7 180 .2 m 13.00 n.n0 53.00 300
M 20,00 10100 31,100 0.90 1% 1.3 43 12,00 Te.00 00 300
A3 25,00 10108 W.100 0.8 197 1.4 M 6%.00 73,00 .00 300
b 30,00 10140 0.5 0.82 1% 1.3 FLY 83,00 76,08 "o L0
ST0P 10143 8.9 .
L} 313.00 10130 .40 0.%7 14 o.M m 1.5 80.00 8.00  J.00
L] 40,00 10133 .70 0.72 19 1.2 20 5.0 80.00 54,00 3.00
B3 43,00 11100 44.000 om in 1.3 267 0.0 82.00 19,00 3.5
B4 30.00 11103 51.400 0.82 139 1.30 il 7.0 84.00 .00 300
[} 99.00 15:10 54,700 0.82 1 1.3 23 9,00 63.00  M.00 3.0
B 80.00 11519 $8.110 0.80 19 1.3 261 2%.00 B4.00 3.0 30
END
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APPENDIX D.3 - Test Run No. 3, 8/17/88
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PLANT .ovvivnuenss s NONSANTO-50DA SPRINGS
DATE svvuivenvnvree B=17-08
SAMPLING LOCATION ..OUTLET B
SANPLE TYPE ..., MM

SAWPLING DATA

PROBE LEWETH AND TYPE ......11" GLAES
HELGHT OF LOCATION(ft}...... 9,00
NOIILE !.n. sRIBIRRECIRIRIRS 0.2%
ASEUMED MOISTURE, I ........ 39,00

RUN NUNBER .0vuvueen 3.00 SMPLE DO WMBER .......... 3.00

OPERATOR vovvenvesuFlE TETER DCY WUNDER ...........RAC-3

ANBIENT TENPERATURE 93.00 WETER DELTA 0 vuvvvvnnnnnan 1.1

BARONETRIC PRESSURE n.17 K FACTOR coocvvocnrananconen 1,63

STATIC PRESSURE (Ps) -0.25 PRODE HEATER SETTING ....... 701

Fle .m uun"’ls mm wl ml" (IR EANE LX) 2”!“

NIN.SAMPLE VOLOME .. REFERBMCE DEL P ....cvnuuae /i

INITIAL LEAX CHECK . 0.016 DRY/QAS METER FACTOR (Y) ... 0.%94}

IAD TRAP WUMBER ....... FINAL LEAX CHETX sovnvennnne 0,003 4 0% g

SCHEMATIC DF TRAVERSE POINT LAYOUT

H Orifice Tesperature) deg, F
: Clock Prossure
H Saspling Tise  Gas Meter Velocity Stack Ditfermntial Ory Ges Mater
PTraverss  Tise  [20-br  Reading Head s, (del H, in. H2O) - Pusp
! Point Min.  Clock} (Va), cu.it {del Po), instd, Filter Mdsorbent Inlet Outiet lepinger Vacuus
t Nusber in. H20  deg. F Desired Actual Probe Skin Trap {Tain) {Taout) Exit in. Mg
e 0.00 15:28 48.864
Bl .00 15:30 71.800 0.4 18 1.00 ! 8.0 2.0 b4,00 2,00
B2 10,00 13133 15,100 0.7 1% 1.30 242 84.00 83.00 81,00 2.00
a3 15,00 15:40 78,300 0.78 158 1.3 pal:) 87,00 400 82,00 2.0
[ 1] 20,00 13:43 1.800 0.76 158 1.3 W 87.00 8.0 .00 2,00
13 5.0 1%:1% 83,200 0.78 138 1.30 M 90.00 85.00 83,00 2.0
B 30.00 13155 89,944 0.83 158 1.4 22 "n.00 7.0 700 2,00
ST 16433 89.1% :
al 35,00 18140 .30 0.43 1% 1.00 m 83,00 82.00 8,00 2.00
L v 40,00 16143 9%.600 N 1%8 1.3 160 .00 .00 80000 2.0
Al 45,00 16130 99.000 0.81 19 1.30 2 B8.00 8%.00 0.0 300
M 30.00 16:35 102, %00 0.8 1% 1.40 233 89.00 83.00 8.0 3.0
(1] 5.0 1h00 106,100 0.8y 1% 1.5 m 92,00 83.00 56,00  3.00
[T 80,00 17105 10,7352 0.68 159 1.% U8 93.00 85.00 56,00 .00
10]
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SANPLING DATR

PLANT uevavvonera, .BONSANTO-SODA SPRINGS

FROBE LENGTH AND TYPE ......98", GLASS

OATE ..veses seerendd-17-88 HEIGHT OF LOCATION(ft)......  &9.00

SAMPLING LOCATION ..QUTLET C NOZILE LD vuvevnvnnnennnns 0,250

SAMPLE TYPE ....... N ASSUMED MOISTURE, 2 .ovvvuue 39,00

RUN NUMBER ......... 1.00 SAMPLE BOX NUMBER .......... 3.00

OPERATOR vuvuvnias ONR METER BOX NUWBER .......... +RAC-G

AMBIENT TEMPERATURE 87.00 KETER DELTA Hd vuvvninnernss 1.6%

BAROMETRIC PRESSURE .17 KFACTOR oovvvvnnnnuinnnnnne 1.5%

STATIC PRESSURE (Ps) -0.2% PROBE HEATER SETTING .,..... 730.00

FILTER NUMBER ......N-% REATER BOL SETTING ......... 260.00

MIN.SAMPLE VOLUME .. REFERENCE DEL P .uuvuvneras N/R

INITIAL \EAK CHECK . 0.008 DRY/GAS METER FACTOR (Y) ... 0.99850

YAD TRAP NUNBER ....... FINAL LEAX CHECK ....... weer 0,010 3 5" Rg

SCHEMATIC OF TRAVERSE POINT LAYQUT
! Orifice Tesperaturs) deg. F
: Cloct Pressure
H Saspling Tise  Gas Meter Velocity Stack Ditferential Ory Bas Kater
DTraverst Tier  (2kbr Reading Head Ts,  [do) H, in. K20 e Punp
! Point Min.  Clock} (Ve cu.ft f(del Py}, in std, _____ Filtsr Adeordbent Inlet - Outlet lspinger Vacuue
¢+ Nusher ‘ - in, K20 deg. F Desired Actual Probe Stin Trap (Tnin) {Ta ut}  Exit  in. Hy
fommmm———— 0.00 1128 749,548 --
3| 5.00 1130 752,800 0.82 152 0.94 9 84,00 85,00 76,00 2,00
B2 10,00 3:33 756,200 0.62 157 1,25 - e W o - B0 Bh.00 13,00 300
B3 15,00 3140 759,600 0.82 (7 1.2 Ll %0.00 B, 00 00 300
b4 20.00 3143 T43. 100 0.83° W . UE 90,00 k.00 7600 3,00
B8 25.00 3130 Téb. 900 0.78 ity 1.30 238 ' 92.00 87,00 80,00 .00
1} 30.00 3:55 T10.170 0.80 i . 262 90.00 87.00 78.00 .00
grop 4135 170,380
Al 35.00 4:40 773,300 0.72 138 .87 m 83.00 82.00 82,00  2.00
a2 4,00 hi43 T76.500 0.70 3] i.10 285 B85, 00 B3.00 56,00 3.00
A3 45,00 4:50 719,700 0.63 138 1,05 ™ 89.60 B4.00 57.00 300
At 50.00 4:5% 763.200 0.9 13 1,30 261 93,00 85.00 SB.00 100
A 35,00 5:00 786,900 0.83 138 1.40 m 92.00 85.00 $8.00 L0
Ab 40.00 5105 190,41 6.75 158 1,30 2% 96.00 B6.00 . 0.00 3,50
END
D-37




. LTt
2Tt

vt g

r -.lu.m._

051738 9 217 vy

090 A 354 3 R
<7l 0% |38 |96 |~ |- |- e — pi $57158°0 [lhovl |59 g1 o07] 9-0
<Z|l g5 | s3] 16 - - ~ A -~ [0d A5 oL | b (o8 35 ] S-w
<] 451 sB8lab ] — — | =221 ~ Jox'i sStss 0 |2 et < 4] os) #-¢
z1Z5 | 43 Job8 [ - — 1= = Ige’i ssijode | C'wit 4] 4] 4w
tlos st jos | — | — -1 —|or ISI|TLO |e9.¢ |SQFI) o0n ] v
2 | 29 |13 s — = |- = |/3% ¢si]9so | velld 2] s +-v
=9 _ &7l isf'h ] T
€| 318 | %] — | —1-170 — |§E SIVCOIITo 55 2] X [ 94
€] 98 [¢s 1o = - T-Ps7| = Jogi 5 1ss 0 | 6 0% [os 2| £ [s-=
c | o2 ]| o] — — | -] - Jogi (st 530 eEr]sd e o7 |+ @
g{ b2 | %3 | %] - I -7 — [s7-1 LSilzs0 ] FesC JOod 5] < [s-a
£ |s<c 98 k9| — |~ |- — 7" Isi|z8°0 [cascseE<s| » |za
29 [os | 22 = [ = [=F~]= [P0 HST[eg o | x2S [oc 2] ¢ | '@
ool ™% %] -y te] hod bt Moo Kuiiad Lol TERCT B0 B _n.._l_mlﬂ.rwm 31s om | soqem
oz lkhua Wi | waet | wegemeqy |29 ot T B ] (1 o ad | e "o | weg
- dﬁuﬂd Lot LI R P a-01) [Servimy | svssass
: i S T il K
SHMN T < aEMAD YIWE Yiv RSON e i . ) o .
SANAYY MIOd FSEMRL 9 DIIMEROS 4 4 A
D20 Wh was T mmsnwum (<Y
S 906" O (i) B e M e AW 1AM e - v.\a,
« rommams SN
P WU 8 eV 0 mwtme wims : _&«..
o O D ST SNV NN TTDT MASHNG Jmpewe 3 w.uv
‘Coweln a4 12Uy mumwmy |u..lr..mlul_.lllli| s
. La-)] YN : A ) o .“..
> R Sluss o Ium T viawm aw 8272
v/N SlREn ug FAaNrs i il hHaws .ﬂﬁ#
IRy 3 191100 wwn im0
nhﬂb < LIV FY'YINNL L} . U).\f
PAVIN Sy 7 —» il B wiwmdl e O Lm¥EN Qt [T ¥ I u\\d“
. o\
VIVO S OOML4 0313100W _..\.,m -:.v;ﬂ.
. ) n'
OS54 dmN e W,:Q’.u S ¥A T T Yo ﬁ?:w@.B.buitlﬂJ R E
LS b Lyuls tvs w) - h:h:a..w\:b\u WY AT T LN 4 { hi..h.w Ao, = P¥ATT OLLINI

[ P

D-38



]
0T 00'IY ol 00007 1TH T, Wrom o et 750" 90¢ oLt 00'09 "
06T 00 W 0 1} 3 R 3 ST S - ofe o8 00121 00°GE -
06T 00K M WM mn w1 o't o 05h'84E 5191 00°08 "
00'7 0066 00N 00N 13/ 0T 0T M we T 059t 00°Ch |
%7 e wWm WU "t 0T oor om me o 1ie 191 00°0) - |
0T WKk om0l [ 00 S L S { S T4 oZ0"88e 0V191 0068 n

newe cL191 0008 £18
BT oM WU 00N E 4 (740 T 4 ST S T " eIt do'ot »
w1 0N e e 14 o't Wt W 006086 05151 0062 -]
€T ®m e WU "t S I 3 BT S )] LT ¢oic1 000z "
%1 N W WU " wr oot & 0res OMICT 00°ET h ]
K1 'MW Nl WN [1+] S T3 S G ] 0£0'0L¢ LIt 0001 . ]
01 W'W 'l W 1174 S0 £ W1 K0 oy o£IgY 00'¢ 1]
H 2 Ui 2181 00%0 !
{ I
thw My (m e (v ) tu) VItS MO MM pIIse 4 By O "W ey
t waony sabupde] WM ] (Wi A1 - T MM VLMY 1 Wtel (e (a1 el ey
| by (o2n ‘w1 ‘W 1o9) ‘s) ] bopprey M7} W muaang g
t sy v Ay nmeyE s Aoy s sy sy buppdeng {
' uny . 0oy ]
I 4 "lop 1amyviadee) Qg - !
[ !
L00AY 1NI104 IBAIL 40 J1LNEIES

W00 U IR WY ML T OREN MU VT

€I00°T **' (A) WINS BIN /AN %000 * X3 W3 WUIN

W g T SN “ B0A TIANSNIN

0O UUUUUUT'T MILLS 100 WALV A RN A

NI T MMILLS 11V 00 2 (84) JunSsINe J1IVLR

fr] eererrerenaeee gy {4 TN IO

BT TTTUTTRUTTTY g T UL 00t IMUNGSEL LBIN

.l!-cc-.-c.-c- g -B E “.--.-.-I.EE

'-I.nl-ol-n g —B ; n-.-.-.-l g E

00°KE  UUUUUUCU T IMIBION E3NESY TR """ 3dM1 TNANS

0620 rreereerTeRUUY gl IMNION € 13UN0"* MOTIVD ML ANG

%6 U THINIIVIDT 20 1IN BO-LT-87 007 U

SENB ‘%0000 AL BV LSO 200M SIS VEDS - LIVEMOR'***""t Tttt LN

IV M11aN3
® L J ® @ ® ®

D-39




L0t g 4 W

® e ([ ® ® ® ) ) e Y
L -
I UnQ) vd3
1N IN0)
P A,
[ 1 AZZ | 0°Z) &8[001| o AITERN YA 9999 1361 4} i
[ M.M.N ..Mw. L2135 2al TheT kel | c4” %a 09 0041 = R
g3 | T 2] 8t p¥ AETTRE T TX° €b’AE <59 cs ]
-] o’C m g6 1 a0l oA TIORTT 9%~ 2E£°55g 1059 Al 1
3¢ 157 Zbh | o9 [oATlon'l : 4 M/5 TR m: —
£ ot [T F2TI8] pstv TRt AT oL- 20 39S A9 gE| i
i 17 406 [ &7 Qf
vl 3=2 | 5 l.m 3b st WL TTATT] 9L~ Y2h RS (<55 e ! S
| c5¢ .m...a- L Sl LATICA T 08 0L 0% ol < am
I e e
4 ; S AN 2L" - -1 a1 i
3y \NNNI.lel& 9L | ta[ loe om i
99 | chZ [0 ] b2 | Ib | bal [ 26 ] &L
s ™op] L Mey W] a3msae
o e o | TUM | 1w U] o o um
‘Jun1vNImal | el | maoes E T 7Y T NGl | WiNIvIs
FEe T ] X0 IS JANd Himwr vl A N INAN0
$31maw A.I.—-mbwqbg TV CHDI 3N O (NS
4 100AYY 10 TINAAVIL 20 NIV
o T M e g O sanesd ivis
\N :
— i T s
] bt '3 -
Cloo'l = A Gt Yoo v2im v ucmm Roipes
. ¥IOWNN K0W 31405 TTW AL TS
wlCin g 4n L oy Sickt 2T
~ L0l 4 L v.lmﬂmu.lw.mpﬂ.mﬂ%.:ﬂﬁg! T .C,.m_m.m\bm&n 1
B R MR Y \\\k.._aha 4 v
R L ViV0 01314

Zh:gl - SC& — H470




APPENDIX D.4 - Test Run No. 4, 8/18/88
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@
SANPLING DATA
PLANT +ovvusuosnons SONSANTO-S0DA SPRINES PROBE LENGTH AMD TYPE ......11°, ELASS
BATE ..ivvcnnnen e B-18-88 HEIGHT OF LOCATION{ft)...... &9.00
SANPLING LOCATION . OUTLET B MIZLE LDy sovsvenvarnrnnee 0.3 -
SANPLE TYPE ........Bi11 ASSUMED MOISTIRE, 1 ........ 3%.00
RUN KUMBER ..venenrs LN SAPLE DOT MMBER .......0us 400
mem u.nu-u-ﬂ.a !m n' m (IR IERS NN ] lztm
ANBIENT TENPERATURE 78,00 METER DELTA M ...cvvavnensn 1.9
BAROMETRIC PRESSURE H.47 K FACTOR tuaurvennversnnnane 1.63
STATIC PRESSURE (Ps) -0.23 - PRODE HEATER SETTIMG ....... 701
FILTER MUMDER ......0TB4 HEATER DOT SETTIMG ..0vvveer  230.00 ®
NIN.SAMPLE VOLLME .. REFEREMCE DEL P ....cuvunns i/
INITIAL LEAK CHECK . 0.012 DRY/GAS METER FACTOR (Y) ... 0,99430
TAD TRAP MUMBER ....... FINAL LEAK CHELX ...oveeneee 00180 %" I
SCHEMTIC OF TRAVERSE POINT LAYOUY
: ®
Orifice Teaperatures dey. F !
Clock Pressure H
. Saepling Tise  Gas Meter Velocity Stack Dittarential Dry Gas Meter H
Traverse  Time  {24-hr  Reading Head Ts,  (del ¥, in, K2) Pyap !
Paint Nin.  Clock) (Va), cu.dt fdet ™), inotd. Filtar Adsorbent Inlet  Outlst lapinger Vacuus !}
. Nuaber in, W20 doeg. F Desired Actusl Probe Skin Trap  (Tain) (Tmout) Exit in. Hg !
‘memam—- — 0.00 10:35 3.932 ! ®
al 3.00 £2.000 0y 19 0.9 n #2.00 §2.00 .0 00
A2 10.00 43,300 0N 138 1.20 Fii | 23.00 82.00 80,00  L.00
A3 13.00 548.700 6.7 13 1.3 piY) 83,00 0.0 800 .00
M 2.0 1.1 0.80 15 L3 20 7.00 0.0 8.0 .00
A3 29.00 74,600 0.8% 1% 1.4 2% %0 83,00 58.0¢ L0
[ 30.00 11:08 1.0 0.0 1% 1.4 W 9%.00 8,00 87,00 3.00
sToP 130 ma ®
M 33.00 11133 B2.400 LR 19 0.94 m 82.% 82.00 83,00 2,00
B2 4.0 .90 0.0 k| 1,30 il 8. 00 84.00 %o L0
54 43,00 09,200 0.83 19 1.4 m B&. 00 84,00 .00 .00
M 30.00 17.700 0.5 19 1.4 e | 86.00 84,00 30,00 300
» 39.00 %.200 0.8 19 1.40. _.om [TX ) 3.0 0.0 LM
1] 50,00 12100 . .42 .83 {5 L4 "W 88.00 85.00 81,00  3.00
END ' ’ . ®
e
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APPENDIX D.5 - Test Run No. 5, Outlet D only
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APPENDIX E.1 - Test Run No. 1, 8/17/88
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APPENDIX E - Sampling Parameter Summaries

E.1 - Test Run No. 1, 8/17/88
E.2 - Test Run No. 2, 8/18/88
E.3 - Test Run No. 3, 8/19/88

JES/055
E-1




JES/055

APPENDIX E.1 - Test Run No. 1, 8/17/88




FACILITY : MONSANTO-SQDA SPRINGS
DATE: gs17/88

LOCATION: INLET

RUN NUMBER: 1.00

SANPLING PARAMETER  PARTILLE SIZE

Tatal Saspling Tise (min.)

Corrected Sarcaetric Pressure {in, Ky}
Absolute Stack Pressure,Ps(in. Hg)
Stack Static Pressure (in. H20)
Average Stack Tesparaturs (F)

Stack Area (sq.in.)

feterad Voluse,Ve (cu.ft.)

dverage Metor Pressure (in.H20)
Average Reter Tesparature (F)

Moisture Collscted (g)

‘Carbon Dioxide Concentration (IV)

Oxygen Concentration (IV)
Nitrocgen Concentration (1V)
Ury Gas Meter Factor

Pitot Constant

Average Sampling Rate (dscfa)

Standard Netered Yoluse,Ys{std} fdscf)
Standard Metered Volues,Vaistd) (dsca)
Standard Voluss Water Vapor,Vu {sct)
Standard Yoluse Mater Vapor,Vw {sca)
Stack Moisture {IV)

Mole Fraction Dry Stack Gas

Bry Melecular Meight

Wat Molecular Weight

Stack Bas Velocity,Vs (fpa)

Stack Gas Velocity,Vs (apa}

Yolusetric Flow Rate (acfe)

Yolusetric Flow Rate {acas)

Volusetric Flow Rate (dscfa)
Yolusetric Flow Rats [dsceai

Percent Isokinetic

Percent Excess Air

Fual Factor,Fo

E-5

13.00
24,10
21.%
-1.30
163.00
91560.68
T.1%
9.b8
89.%0
9.4
0.70
§.00
13.30
0.99980
0.04

0.37

LB
0.1%7
.56
0,413
£0.86
0,393
LN
2b.04
4071.4
{241.01
259020.13
TIH.40
102534.28
2903.770
120.10
44,089
0.720




12-0ct-88

PARTICLE SIZE DISTRIBUTION
MONSANTO SODA SPRINGS, INLET RUN 1, B8/17/88

. FILTER SET S

TIME 15.0000 TIME=MINUTES
VOLUME 7.1500 VOLUME=dcf MEASURED AT METER
Ts 692.0000 Ts=IMPACTOR TEMPERATURE (R} (F+480)
T 384.1111 T=IMPACTOR TEMPERATOURE (R)

%M 0.4066 %ZM-STACK MOISTURE FRACTION (%/100)

MW 26.0400 MW=STACK GAS MOLECULAR WEIGHT WET BASIS

Ps 23.5600 Ps=ABSQLUTE STACK GAS PRESSURE

Qm 0.4767 Qm=SAMPLING RATE AT METER (DCFM)

Pm 24.1000 Pm=PRESSURE AT THE HMETER (BAROMETRIC) (IN. HG)

Tm 549.5000 Tm=AVERAGE METER TEWMPERATURE (R)
Qa 488.3637 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)

u 0.0002 u=STACK GAS VISCOSITY (poise)
Lambda 9.4059E-06 Lambda=GAS MEAN FREE PATH (cm)
Pvac 2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg)
Vm(std) 5.5400 Vm(std)=Standardized Metered Volume (dscf)
Mass Fract. Interval
Do&0 Net Weiaght Masgq ~~ Tapa = Aacsgéad=  dui/d1-- am
5TAGE micron (arams) Fraction * Than Midpoint {gr/dscf)
1 9.4846 0.00041 0.0083 0.9917 21.7768 1.582E-03
2 6.1947 0.00040 0.0081 0.98386 7.6651 6.023E-03
3 4.0419 0.00074 0.0150 0.9686 5.0038 1.112E-02
4 2.8541 0.00043 Q.0087 0.9539 3.39865 7.926E-03
5 1.6895 0.00147 0.0298 0.9300 2.1958% 1.798E-0G2
B 0.9590 0.00538 0.1208 0.8092 1.2729 8.751E-02
7 0.5869 0.00970 0.1867 0.6125 0.7502 1.267E-01
8 0.3699 0.01719 0.3485 0.2640 0.4659 2.389E-01
BACK-UP 0.01302 0.2640 ¢.0000 0.0430 1.940E-02
TOTAL 0.04932

E-6

¢



FACILITY : MONSANTD - $0DA SPRINGS
DATE: 8-17-g8

LOCATION: QUTLET A

RUN NUNBER: 100

SAMPLING PRRAMETER  PARTICLE SIIE

Total SampEing Tiae (min,}
Corrected Baronetric Pressure (in. Hg)
Absalute Stack Pressure,Ps{in. Hgl
Stact Static Pressure (in. H20)
Average Stack Tesperatura (F)

tack Arsad {sq.in.}
Hetared Volums,Ve {cu.ft.)
Average Metar Pressure (in.N20)
Average Meter Temparature (F)
Moisture Collected (g) .
Carbon Dioxide Concentration (IV)
Qxygen Concentration (IV)
Kitrogen Concentration (IV)
Dry Gas Meter Factor
Pitot Constant

Average Sampling Rate (dscta)

Standard Netersd Voluse,Vaistd) idsct)
Standard Metered Volume,Va(std) {dscal
Standard Yoluse Water Vapor,Vw (scf)
Standard Yoluee Water Vapor,Vw (sca)
Stack Moisture (IV)

Mole Fracticn Dry Stack Bas

Dry Molecular Weight

Net Molecular Weight

Stack Bas Velocity,Vs [fpn)

Stack Gas Velocity,Vs {(aps}

Yolusetric Flow Rate (acfe)

Yolusetric Flow Rate facam)

Voluastric Flow Rate (dscis)
Voluaetric Flow Rate {dscas)

Percent Isokinetic

Percent Excess Air

fuel Factor,Fo

E-7

120.00
.10
.08
-0.40

181,00

132,32
3
0.4
84,33

188,80

18.70

7.40
2.4
1,00350
0.8¢

0.31
.13
1.0352
18.33
0.31%
i
0.523
RPN
2,29

Je08.74
1183.29
§3484.99
1840.1%%
2795449
791677
9%.10
63.10
0.483




PARTICLE SIZE DISTRIBUTION

MONSANTO SODA SPRINGS, OUTLET A: RUN 1, B-18-88
FILTER SET U

TIME 120.0000 TIME=MINUTES
VOLUME 47.3300 VOLUME=dcf MEASURED AT METER
Ts 756.8000 Ts=IMPACTOR TEMPERATURE (R) (F+460)
T 420.1111 T=IMPACTOR TEMPERATURE (K)
%M 0.3771 %M=STACK MOISTURE FRACTION (%/100)
MW 26.2900 MwW=STACK GAS MOLECULAR WEIGHT WET BASIS
Ps 24,0600 Ps=ABSOLUTE STACK GAS PRESSURE
Qm  0.3944 Qm=SAMPLING RATE AT METER {DLFM)
Pm 24.1000 Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG)
Tm 544.3300 Tm=AVERAGE METER TEMPERATURE (R)
Qa 416.1723 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)
u 0.0002 u=STACK GAS VISCOSITY (poise)
Lambda 0.0000 Lambda=GAS MEAN FREE PATH (cm)
Pvac  2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg)
Vm(std) 37.1500 Vm{std)~STANDARD METER VOLUME (dscf)
Mass Frac  Interval
Dp50  Net Weight Mass Less Geometric dM/dlog dP
STAGE micron  (grams) Fraction Than Midpoint (gr/dscf)
1 10.6103 ©0.0003]1 0.0218 0.9782 23.0329  1.913E-04
2 6.9299 0.00000 0.0000 0.9782 8.5749  0.000£E+00
3 4.52]16¢ 0.00000 0.0000 0.9782 5.5977 0.000E+00
) 3.1928 0.00000 0.0000 0.9782 3.7996 0.000E+00
5 1.8899 0.00021 0.0148 0.9634 2.4565 3.830E-04
6 1.0727 0.00137 0.0964 0.8670 1.4238  2.314E-03
7 0.6564 0.00152 0.1070 0.7600 0.8391 2.960E-03°
8 0.4135 0.00170 0.1196 0.6404 0.5210 3.5]9E-03
BACK-UP 0.00910 0.6404 0.0000 0.0455 1.971E-03
TOTAL 8.0l421
Loapr e Do
ar- 3
E-8

@




FACILITY : MONSANTO-S0DA SPRINGS
DATE: g-17-88

LOCATION: OQUTLET B

RUN NUMBER: 1.00

SANPLING PARAMETER  PARTICLE SEZE DISTRIBUTION

Total Saspling Tims (min.)
Corrected Barometric Pressure (in. Hy)
Absolute Stack Pressure,Ps(in. Hg)
Stack Static Pressure (in, H20)
Average Stack Tesperature (F)
Stack Area {sq.in.)

Metered Voluse,Va (cu.ft.}

Average Meter Pressure (in.H20)
Average Mater Teaperature (F)
Moistyre Collected (g)

Carbon Dioxide Concentration (1V)
Oxygen Concentration (IV)

Nitrogen Concentration {IV)

Dry Bas Mater Factor

Pitot Constant

fverage Saspling Rate (dscfa)

Standard Metered Volume,Ve{std) (dscf)
Standard #etered Voluse,Va(std) {dsce)
Standard Voluse Mater Vapor,Vw {scf)
Standard Voluse Water Vapor,Vw (sca)
Stack Moisture {1V)

Mole Fraction Dry Stack Bas

Gry Molecular Weight

et Molecular Weight

Stack Gas Valocity,Ys (fpa)

Stact Bas Velocity,Vs {apa)

Volusetric Flow Rate (adcta)
Volusatric Flos Rite (adcas)
Volusetric Flow Rate {dscfa)
Volusetric Flow Rate (dscam)

Percent Isokinetic

Percent Excess Air

Fuel Factor,Fo

E-9

120,00
.10
.09
-0.23

138.%0

U332
.39
9.4
82.88

42,4

15.70

7.4
7.9
0.99430
0.84

0.30
36,34
1.029
20.86
0.50
Ja.48
0.513
3145
26.27

3797.32
1157.82
64140.83
1816, 449
27078.03
Th1.417
9.98
62.3%
0.603




PARTICLE SIZE DISTRIBUTION
MONSANTQ SODA SPRINGS, OUTLET B: RUN 1, 8-17-88

FILTER SET M

TIME 120.0000 TIME=MINUTES
VOLUME 46.5900 VOLUME=dcf MEASURED AT METER
Ts £99.2500 Ts=IMPACTOR TEMPERATURE (R) {F+460)
T 388.1389 T=IMPACTOR TEMPERATURE (K)
%M 0.3848 %M=STACK MOISTURE FRACTION (%/100)
MW 26.2700 MW=STACK GAS MOLECULAR WEIGHT WET BASIS
Ps 24.0800 Ps=ABSOLUTE STACK GAS PRESSURE
Qm 0.3883 (m=SAMPLING RATE AT METER (DCFM)
Pm 24.1000 Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG)
Tm 542.8800 Tm=AVERAGE METER TEMPERATURE (R)
Qa 383.9550 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)
u  0.0002 u~STACK GAS VISCOSITY (poise)
Lambda  0.000¢ Lambda=GAS MEAN FREE PATH (cm)
Pvac  2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg)
Vm{std) 36.3400 Vm(std)=STANDARD METERED VOLUME (dscf)
Mass Frac  Interval
Dp50  Net Weight Mass Less Geometric dM/dlog dpP
STAGE  micron {grams) Fraction ~ihan—— ° ‘MIdpOINT \gr7dscry— """
1 10.7362 0.00067 0.04%4 0.9506 23.1692  4.259E-04
2 7.0120- 0.00000 0.0000 0.9508 8.6766  0.000E+00
3 4.5750 0.00000 0.0000 ©.9506 5.6639 0.000E+00
) 3.2303 0.00000 0.0000 0.9506 3.8443  0.000E+00
5 1.9115 0.00006 0.0044 0.9462 2.4849 1.118E-04
6 1.0839 0.00038 0.0280 0.918] 1.4394 6,549E-04
7 0.6616 0.00204 0.1504 0.7677 0.8468 4.041E-03
8 0.4143 0.00247 0.1822 0.5855 0.5235 5.160E-03
BACK-UP 0.00794 0.5855 -0.0000 0.0455 1.758E-03
TOTAL 0.01356

4



FACILITY : MONSANTO-SODA SPRINGS
Date: g-11-08

LOCATION: OQUTLET C

RUN NUFBER: 1,00

SAMPLING PARANETER  PARTICLE SIZE DISTRIBUTICH

Total Sampling Time {ain.)
Corrected Barosatric Pressure (in. Hg)
Absolute Stack Pressure,Ps(in. Hy)
Stack Static Pressure (in, H20)
Average Stack Tesperature (F)
Stack Area (sq.in.)

Metered Volum, Ve (cu.ft.}

Average Reter Pressure [in.H20)
Avarage Neter Tesperature (F)
Moisture Collected (g}

Carvon Dioxide Concentration {IV)
Oxygen Concentration [IV)

Nitrogen Concentration (IV)

Dry Gas Meter Factor

Pitot Constant

Averige Saspling Rate (dscta)

Standard Metered Yoluss Va(std) (dsct)
Standard Metersd Voluae,Ve(std) (dscs)
Standard Voluse Water Yapor,Ww (sct)
Standard Voluse Water Yapor,Vw (scs)
Stack Moisture (IV)

Hole Fraction Dry Stack Bas

Dry Moiecular Weight

et Molecular Weight

Stack Gas Yelocity,Vs (fpm)

Stack Gas Velocity,Ys (spa)

Volusetric Flow Rate {adcin)
Volusetric FIow Rate {adces)
Yolusetric Flow Rate {dscts)
Volusetric Flomw Rate (dscas)

Percent [sokinetic

Percent Excess Air

Fuel Factor,fo

E-11

120.00
H.14
.10
-0.40

139.00

un.n
8.7
0.38
M.

LN

IS

1.40
12,590
0.99450
0.84

0.3
.7
1.067
10.90
0,309
38.38
0.616
.48
%.29

1808.70
1160.89

LAMARLE

1821.912
117 %
710.80%
102.08
62.39
0.583

’




11-0ct-88

MONSANTO SODA SPRINGS, OUTLET C: RUN 1, B8-17-88
FILTER SET W

TIME 120.0000 TIME=MINUTES
VOLUME 48.2700 VOLUME=dcf MEASURED AT METER
Ta 686.5800 Ta=IMPACTOR TEMFERATURE (R) (F+460)
T 381.1000 T=IMPACTOR TEMPERATURE (K)
o

%M .3838 %M=STACK MOISTURE FRACTION (%/100)

MW 26.2900 MW=STACK GAS MOLECULAR WEIGHT WET BASIS

Ps 24.1000 P3=ABSOLUTE STACK GAS PRESSURE

Qm 0.4023 Qm=SAMPLING RATE AT METER (DCFM)

Pm 24.1400 Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG)

Tm 544 .7100 Tm=AVERAGE METER TEMPERATURE (R)
Qa 388.9702 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)
u 0.0002 u=STACK GAS VISCOSITY (poise)

Lambda 9.2725E-06 Lambda=GAS MEAN FREE PATH (cm)

Pvac 2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg)
Vm(std) 37.6700 VYm{std)=STANDARD METERED VOLUME (dscf)
Mass Fract. Interval
Dp50 Net Weight Mass Lessa Geometric dM/dlog 4P
STAGE micron _ (drams) _ Fraction_ Than Midpoint  (&r/dscf)
1 10.5978 0.00027 0.0171 0.9829 23.0193 1.842E-04
2 6.9216 0.00017 0.0107 0.9722 8.5647 3.764E-04
3 4.5160 0.00018 0.0114 0.9808 5.5908 J.976E-04
4 3.1886 0.00017 0.0107 0.9501 3.7947 4.807E-04
5 1.8868 0.00011 0.0069 0.9431 2.4528 1.978E-04
6 1.0698 0.00053 0.0335 0.9097 1.4207 8.811E-04
T 0.6528 0.00176 0.1112 0.7985 0.8357 3.362E-03
8 0.4086 0.00264 0.1668 0.68317 0.5165 5.315E-03
BACK-UP 0.01000 0.6317 -0.0000 0.0452 2.1428-03
TOTAL 0.01583

E-12




FACILITY : MONSANTO - SODA SPRINES
DATE: g-17-88

LOCATION: OQUTLET D

RUN KUMBER: 100

SAMPLING PARAMETER  PARTICLE SIZE DISTRIBUTION

Total Sampling Tise {min,) 120.00
Carrected Barcsetric Pressure {in. Hg) .10
Absolute Stack Pressure,Ps{in, Kg) 24.08
Stack Static Pressure (in. H20) -0.2%
Averaga Stack Teaperature (F) 138.00
Stack Area {sg.in.) M52.52
Metered Voluse,Ve (cu.ft.) 8.97
Average Heter Pressure (in.H20) 0.42
Average Meter Tamperature (F) 89.5
Noisture Collected (g) ' 43,60
Carbon Dioxide Concentration (IV) 19.83
Oxygen Concentration (V) 4.%0
Nitrogen Cancentration (IV) 73.23
Dry Gas Keter Factor 1.00750
Pitot Constant 0.5¢4
Average Siapling Rate {dscfa} 0.32
Standard Metered Voluae,Va(std) (dscf) 38.23
Standard Matersd Voluse,Va(std) (dsce) 1.083
Standard Voluse Mater Vapor,Vw {scf} 21.04
Standard Yoluse Water Vapor,Ww (sca) . 0.619
Stack Moisture (IV) 39.97
Nole Fraction Dry Stack Bas 0.401
Ory #olecular Weight 3143
Net folecular Meight 25.09
Stack Gas Yelocity,Vs (fpa) 3892.08
Stack Bas Velocity,Vs (spa) 1186.31
Volusetric Flow Rate (adcfe) 45T 48
Volusetric Fiow Rate {adces) 1841.799
Volunetric Flow Rate (dscfa) 27168.467
Volusetric Flow Rate (dscas) Th9.417
Percent Isotinetic 104,52
Percent Excess Air - 5.4
Fuel Factor,Fo 0.70%




PARTICLE SIZE DISTRIBUTION
MONSANTO SODA SPRINGS, OUTLET B: RUN 1, 8-17-88

FILTER SET T

TIME 120.0000 TIME=MINUTES
VOLUME 48.9700 VOLUMEadcf MEASURED AT METER
Ts 729.8700 Ts=IMPACTOR TEMPERATURE {R) (F+460)
T 405.1300 T=IMFACTOR TLMPERATURE {(K)
%M 0.3987 ¥M=STACK MOISTURE FRACTION (%/10Q)
MW 26.0900 MWaSTACK GAS MOLECULAR WEIGHT WET BASIS
Ps 24.0800 Ps=ABSOLUTE STACK GAS PRESSURE
im 0.4081 Qm=SAMPLING RATE AT METER (DCFM)
Pm 24.1000 Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG)
Tm 549.5600 Tm=AVERAGE METER TEMPERATURE {R)
Qa 425.7401 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)
u 0.0002 u=STACK GAS VISCOSITY {poise)
Lambda  0.0000 Lambda=GAS MEAN FREE PATH (cm)
Pvac  2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg)
Vm{std) 3B.2300
Mass Frac  Tnterval
Dp50 Net Weight Mass Less Geometric dM/dlog dP
STAGE micren farams) Fraction _Than __ _ Midnaint far/derf)
1 10.3536 0.00000 0.0000 1.0000 22.7526 0.000£E+00
2 6.7623 0.00000 0.0000 1.0000 8.3674 0.000£+00
3 4.4122 0.00000 0.0000 1.0000 5.4623 0.000E+00
) 3.1155 0.00000 0.0000 1.0000 3.7076 0.000E+00
5 1.8441 0.00000 0.0000 1.0000 2.3969  0.000E+00
6 1.0465 0.00192 0.1410 0.8590 1.3892 3.150E-03
7 0.6401 0.00169 0.1241 0.7349 0.8184 3.195E-03
8 0.4029 0.00264 0.1938 (.5411 0.5078 5.300E-03
BACK-UP 6.00737 0.5411 -0.0000 0.0449 1.561E-03
TOTAL 0.01362
E-14



APPENDIX E.2 - Test Run No. 2, 8/18/88

JES/055
E-15




FACILITY : MONSANTO-SDDA SPRINGS
JATE: g8/18/80

LOCATION: INLET

RUN MUMBER: 2.00

SANPLING PARAMETER  PARTICLE SIZE

Total Saspling Time (min.)
Lorrected Barosatric Pressure (in. Hg)
Absglute Stack Pressure,Ps(in. Hg}
Stack Static Pressure [in. H20)
Average Stack Teaperature (F}
Stack Area {sg.in.)

Hetered Voluse,Ve (cu.ft.)

Average Meter Pressure (in.H20)
fvarage Neter Teaperatyre (F)
Moisture Collected {g)

Carban Dioxide Concentration (IV)
Oxygea Concentration (IV)

Nitrogen Concentration (IV)

Dry Bas Meter Factor

Pitot Constant

Average Saspiing Rate {dscts)

Standard Metersd Voluse,Vaistd) (dscf)
Standard Netered Voluae,Va{std) {dsca)
Standard Voluse Water Vapor,Vw (scf)
Standard Voluse Water Yapor,Vw {sca)
Stack Moisture {Iv)

Mole Fraction Dry Stack Gas

Ory Molecular Meight

Net ¥olecular Weight

Stack Sas Velocity,Vs (fom)

Stack fas Velocity,Vs (apa}

Volusetric Flow Rate (acfa)

Volusetric Flow Rate {acea)

Yolusetric Flow Rate (dscfa}
Volusatric Flow Rate {(dscas)

Percent Isokinetic

Percent Excess Air

Fuel Factor,Fa

15.00
W10
0.5
~1.30
161.00
9140.88
4.4
0.3%
a2y
497.80
20.70
.00
73.30
0.99940
0.84

0.33
5.00
0.142
B4
0,465
42,62
0,574
31,95
.78
389373
1187.42
24783487
7018.740
985171.89
2493248
118,77
.99
0.7%




12-~0ct-88

PARTICLE SIZE DISTRIBUTION

MONSANTO SODA SPRINGS, INLET: RUN 2, 8-18-88
FILTER SET @

TIME 15.0000 TIME=MINUTES
VOLUME 6.4000 YOLUME=dcf MEASURED AT METER
Ts 717.0000 Ts=IMPACTOR TEMPERATURE (R) (F+460)
T 3988.0000 T=IMPACTOR TEMPERATURE (K)

%M 0.4262 %M=5TACK MOISTURE FRACTION (%/100)

MW 25.7800 MW=STACK GAS MOLECULAR WEIGHT WET BASIS

Ps 23.5600 Ps=ABSOLUTE STACK GAS PRESSURE

Qm 0.4287 Qm=SAMPLING RATE AT METER (DCFM)

Pm 24.1000 Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG)

Tm 545.2500 Tm=AVERAGE METER TEHMPERATURE (R)
Qa 472.0515 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)

u 0.0002 u=3TACK GAS VISCOSITY (poise)
Lambda 9.87E-06 Lambda=GAS MEAN FREE PATH (cm)
Pvac 2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg)
Vm(std) 5.0000 V¥m(std)=STANDARD METERED VOLUME (dscf)
Haes Fract. Interval
Dp50 Net Weight Mass Less Geometric dM/dlog 4P
STAGE micren. ~ (grams) Fraction ~  Than _ Midpoint  (mr/dscf)
1 9.7700 0.00030 0.0047 0.9953 22.1020 1.306E-03
2 6.3811 0.00038 0.0060 0.9893 7.8958 6.340E-03
3 4.1636 0.00053 0.0083 0.9810 5.1545 8.822E-03
4 2.9401 0.00074 0.0116 0.9693 3.4988 1.511E-02
5 1.7405 0.00253 0.0388 0.9295 2.2821 3.429E-02
6 0.9881 ¢.01024 0.1612 0.7683 1.3114 1.286E-01
7 0.6050 0.01377 0.2167 0.5516 0.7732 1.995E-01
8 0.3818 0.01925 0.3030 0.2487 0.4808 2.971E-01
BACK-UP 0.01580 0.2487 -3.0000 0.0437 2.590E-02
TOTAL 0.06354
E-18
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FACILITY : MONSANTOQ-S0DA SPRINGS
DATE: 8/18/88
LOCATION: OUTLET A

RUN NUMBER:2

SAMPLING PARAMETER

PARTICLE SIZE DISTRIBUTION

Total Sampling Time (min.)

Corrected Barometric Pressure {in. Hg)
Absolute Stack Pressure,Ps{in. Hg)
Stack Statie Pressure (in. H20)
Average Stack Temperature (F)

Stack Area (sqg.in.)

Metered Volume,Vm (cu.ft.)
Average Meter Pressure (in.H20)
Average Meter Temperature (F)
Moisture Collected (g)

Carbon Dioxide Concentration (sV)

Oxygen Concentration

(V)

Nitrogen Concentration (%V)

Dry Gas Meter Factor
Pitot Constant

Average Sampling Rate (dscfm)

Standard Metered Volume,Vm(std) (dscf)
Standard Metered Volume,Vm(std) (dscm)
Standard Volume Water Vapor,Vw (scf)
Standard Volume Water Vapor,Vw (scm)

Stack Moisture (3V)

Mole Fraction Dry Stack Gas

Dry Molecular Weight
Wet Molecular Weight

Stack Gas Veloeity,Vs (fpm)
Stack Gas Velocity,Vs (mpm)

Volumetric Flow Rate
Volumetric Flow Rate
Volumetric Flow Rate
Volumetric Flow Rate
Percent Isokinetic
Percent Excess Air
Fuel Factor,Fo

(adcfm)
(adcmm)
(dscfm)
(dscmm)

180.00
24.10
24,06
-0.60

158.53

243232
67.33
0.37
91.54

473.30

19.75

7.60
72.65
1.00350
0.84

0.29
52.16
1.477
22.32
0.632
29.97
6.700
31.46
27.43

3587.50
1093.47
60596 .82
1716.102
29111.55
824 439
89.06
65.55
0.673
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PARTICLE SIZE DISTRIBUTION

MONSANTO SODA SPRINGS, OUTLET A: RUN 2, 8-18-88
FILTER SET N

TIME 120.0000 TIME=MINUTES
VOLUME 67.3300 VOLUME=dcf MEASURED AT METER
Ts 692.4000 Ts=IMPACTOR TEMPERATURE (R) (F+460)
T 384.3333 T=IMPACTOR TEMPERATURE {K)
%M 0.389]1 %M=STACK MOISTURE FRACTION (%/100)
MW 26.2300 MW=STACK GAS MOLECULAR WEIGHT WET BASIS
Ps 24.0600 Ps=ABSOLUTE STACK GAS PRESSURE
Om  0.5611 Qm=SAMPLING RATE AT METER (DCFM)
Pm 24.1000 Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG)
Tm 551.5400 Tm=AVERAGE METER TEMPERATURE (R)
Qa 545.0730 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)
u 0.0002 u=STACK GAS VISCOSITY {poise)
Lambda ©0.0000 Lambda=GAS MEAN FREE PATH (cm)
Pvac  2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hqg)
¥m(std) 52.1600 Vm(std)=STANDARD METERED VOLUME (dscf)

Mass Frac Interval

Dp50  Net Weight Mass Less Geometric dM/dlog 4P
STACE migron {gramz) Emacktian Tham | Midnadet  foeddesf)
1 8.9796 0.00032 0.0137 0.9863 21.1891 1.270E-04
2 5.864% 0.00014 0.0060 0.9803 7.2570  2.239E-04
3 3.8269 0.00029 0.0124 0.9678 4.7375 4.627E-04
4 2.7024 0.00030 0.0129 0.9549 3.2158 5.874E-04
5 1.5999 0.00033 0.0142 0.9408 2.0793  4.289E-C4
6 0.9087 0.00215 0.0923 0.8485 1.2057 2.589E-03
7 0.5569 0.00228 0.0979 0.7506 0.7114 3.172E-03
8 0.3522 0.00283 0.1215 0.6292 0.4428 4.207E-03
BACK-UP 0.01466 0.6292 -0.0000 0.0420 2.347E-03
TOTAL 0.02330
" fu
¢ 3 ST AT S !
viwhody Y
M-
m” : %
¥
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FACILITY : NOWSANTO-50DA SPRINES
DATEs 8-15-88

LOCATION: OUTLET B

RUMN WIBER: 2.00

SANPLING PARMIETER  PARTICLE SIZE DISTRINSTION

Total Basplicg Tise (ain.}
Correctsd Barcastric Pressare (in, Hy)
Absolute Gtack Pressure,Peiia. Hyl
Btack Static Pressare (in, K20)
fverage Stack Tesperature (F)
Stack rea (s5q.i0.)

fietarsd Yolune,Ve lcu.ft.)

bvarage Patar Prossure (in, H20)
Mvorage Mater Tesparaturs (F)
Maisture Collected ()

Carbon Diczide Conceatratios (IV)
Oxygen Concratration (IV)
Nitrogen Concestration (IV)

Dry Bas Meter Factor

Mtot Constaat

fverage Saspling Rate (dscia)

Standard Netorsd Voluse,Vaistd) (duect)
Standard Metersd Voluse,Veistd) (dsca)
Standard Voluse Mater Vapor,Ve (scf)
Standard Yoluse Mater Yapor,¥e (sca)
Stack Meisture (IV)

fole Fractios Dry Stact fas

bry folecular leight

et Molecular Nelght

Stack Bas Velocity,Vs (fpa)

Stack Bas Velocity,Vs laps)

Volusetric Flow Rate (adcfa)
Volusetric Flow Rate (adces)
Volusetric Flow Rate (dacfal
Volusetric Flow Rate (dsces)

Percont Isokinetic

Percent Excess Air

Fusl Factor,Fo

E-21

160,00
W14
8,12
.25

a.n

unn
.10
0.3
.03

2%

.08

.9
n
0. 130
o.M

o.”
2.0
1,508
0.3
0.5
b B H
0,500
31.52
%.3

wl“
Hun."
vr N
1783.92¢
20075, 20
i
101.48
2.n
0.473




PARTICLE SIZE DISTRIBUTION

MONSANTO SODA SPRINGS, OUTLET B: RUN 2, g-18-88
FILTER SET AG

TIME 180.0000 TIME=MINUTES
YOLUME 69.1000 VOLUME=dcf MEASURED AT METER
Ts 758.0000 Ts=IMPACTOR TEMPERATURE {(R) (F+460)
T 420.7778 T=-IMPACTOR TEMDERATURE (¥}
%M 0.3912 %M=STACK MOISTURE FRACTION (%/100)
MW 26.2300 MW=STACK GAS MOLECULAR WEIGHT WET BASIS
Ps 24,1200 Ps=ABSOLUTE STACK GAS PRESSURE
Om 0.3839 (m=SAMPLING RATE AT METER (DCFM)
Pm 24,1400 Pm«PRESSURE AT THE METER (BAROMETRIC) (IN. HG)
Tm 550.3000 Tm=AVERAGE METER YEMPERATURE (R)
Qa 410.2575 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)
u 0.0002 u=STACK GAS VISCOSITY (poise)
Lambda  0.0000 Lambda=GAS MEAN FREE PATH {(cm)
Pvac  2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg)
Vm(std) 53.2700 Vm(std)=STANDARD METERED VOLUME (dscf)

Mass Frac  Interval

Dp50 Net Weight Mass Less Geometric dM/dlog dP
STAGE  micron (grams? Fraction Than Midpoint (gr/dscf)
1 10.6926 0.00065 0.0232 0.9768 23,1221 2.811E-04
2 6.9837 0.00025 0.0082 0.9678 8.6414  3.915E-04
3 4.5567 0.00047 0.0168 0.9510 5.6412 7.343E-04
4 3.2176 0.0005 0.0200 0.9310 3.8291 1.074E-03
5 1.9045 0.00093 0.0332 0.8978 2.4755 1.183E-03
6 1.0809 0.00268 0.0958 0.8020 1.4348 3.156E-03
7 0.6613 0.00335 0.1197 0.6823 0.8455 4.54BE-03
8 0.4165 0.00456 0.1630 0.5193 0.5248 6.579£-03
BACK-UP 0.01453 0.5193 -0.0000 0.0456 2.192E-03
TAL 0.02798

E-22




FACILITY 1 MONBANTO-S0DA SPRINGS
DATE: 8-18-88

LGCATIONS OQUTLET €

RN WPSER: 2.0

SANPLING PARNMETER  PARTICLE SIIE DISTRINUTION

Total Saspling Tisw (ain,) 160,00
Corrected Baroestric Pressare (in, Hy) wn
fhsolute Stack Prassure,Puiis, Hy) 24,10
Stack Static Pressura (in, W2O) -0.0
Merags Stack Tesperatore F) 158.00
Stack Area (5q.i0.) 3.2
Metered Voluse, Ve [cu.ft.) .12
iversge Meter Prassare (Ln.HZD) ol
fvorage Meter Tesparatwre (F) 6.2%
Noisture Collected (f) .10
Carbon Diczide Concemtration (IV) 19.%
Orygan Concestration (IV) 1.15
Nitrogen Conceatration (I¥) T
Dry Gas Meter Factor 0. 99650
Pitot Constaat 0.8
fworage Saspling Rate ldscte) .3
Standard Metered Voluse,Veistd) (dscf) $h.17
Standard Metered Voluse,Valstsd) ldsce) 1.9
Standard Voluse Mater Vapor,Ve (scf) 20.18
Standerd Voluse Nater Vapor,'w (sce) 0.5m
$tack Molstors (IV) un
Mole Fractios Dry Stack Bas 0,411
Dry Molecular Meight L{W
Wt Molscular Neight 1)
Stack Gas Velocity,Vs {fpa) 00,4
Stack fas Valocity,Vs (spa) 141,12
Volusetric Flow Rate {adcén) H3N
Yolusetric Flow Rate (adces) 1822.2n
Yolusetric Flow Rate (dscéel NR.4%
Volusetric Flow Rats (dscaa) 748,550
Porcent lsokinetic i 102.18
farzent Excess Mr 1.1
Fusl Factor,Fo 0.4

E-23




11-0Oct-88

PARTICLE SIZE DISTRIBUTION

MONSANTO 50DA SPRINGS, OUTLET C: RUN 2, 8-18-88
FILTER SET R

TIME 180.0000 TIME=MINUTES
VOLUME 73.1200 VOLUME=dcf MEASURED AT METER
Te 763.3700 Ta=IMPACTOR TEMPERATURE (R) (F+4b0)
T 423.7611 T=IMPACTOR TEMPERATURE (K)
%M 0.3891 %M=STACK MOISTURE FRACTION (%/100)
My 26.2300 MW=STACK GAS MOLECULAR WEIGHT WET BASIS
Ps 24.1000 Ps=ABSOLUTE STACK GAS PRESSURE
Qm 0.4062 Qm=SAMPLING RATE AT METER (DCFHM)
Pm 24.1400 Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG)
Tm 553.2600 Tm=AVERAGE METER TEMPERATURE (R)
QRa 433.7261 QazACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)
u 0.0002 u=STACK GAS VISCOSITY (peoise)
Lzmbda 1.0564E-05 Lambda=GAS MEAN FREE PATH (cm) .
Pvac 2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg)
Vm({ztd) 56.1700 VYm(std)=STANDARD METERED VOLUME (dscf)
_ Hass Fract. Interval
Dp50 = Net Weight “TMass —hess T -geuBeVric - CGilruases Gn -
STAGE micron {grama} Fraction Than Midpoint (gr/dsct)
1 10.4262 0.00021 0.0200 0.9800 22.8322 8.474E-05
2 6.8097 0.00005 0.0048 0.9752 8.4261 7.425E-05
3 4.4433 8.00022 0.0210 0.9542 5.5007 3.260E-04
4 3.1376 0.00007 ¢.0087 0.9475 3.7338 1.273E-04
5 1.8574 0.00000 0.0000 0.9475 2.4141 0.000E+00
6 1.0546 0.00037 0.0353 0.9122 1.3985 4.135E-04
7 0.6457 0.00108 ¢.1031 0.8092 0.8252 1.393E-03
8 0.4076 0.00173 0.1651 0.6441 0.5130 2.378E-03
BACK-UP 0.00675 0.6441 0.0000 0.0451 9.7T03E-04
TOTAL 0.01048
E-24




FACTLITY : MONSANTQ - SCDA SPRINES
DATE: 8-16-68

LOCATION: OQUTLET D

RUN MWUNBER: 2.00

SAMPLING PARAMETER  PARTICLE SilE DISTRIBUTION

Total Saspling Time (win.)
Corrected Barosatric Pressure (in. Mg)
Absolute Stack Pressure,Ps{in, Hg}
Stack Static Pressure (in. H20)
Average Stack Teaperature (F)
Stack Area (sq.in.)

Metared Voluwe,Va (cu.ft.)

Average Meter Pressure (in.N20)
Averags Neter Tesparature {F)
Moisture Coilected (g)

Carbon Dioxide Concentration {IVI
Oxygen Concentration (1V)

Mitrogen Concentration (IV)

Dry Gas Meter Factaor

Pitot Constant

Average Sampling Rate {dscfa)

Standard Metered Voluse,Va(std) (dsct)
Standard Metered Voluse,Va(std) (dsce)
Standard Voluss Watsr Vapor,Vw (sct)
Standard Voluse Water Vapor,Vw (sce)
Stack Moisture {IV)

Mole Fraction Dry Stack Sas

Ory Molecular Weight '

et Molecular Weight

Stack Bas Velocity,Vs (fpa)

Stack Bas VYelocity,Vs {apa)

Volusetric Flow Rate {adcta)
Volusetric flow Rate (adces)
Volusstric Flow Rate (dscfa)
Yolusetric Flow Rate (dscas)

“Percent Isokinetic

fercent Excess Air
Fuel Factor,Fo

E-25

174.00
24,10
24,08
-0.23

159.86

232,32

na
0.4
9%6.46
435,10
20,10
7.08
12.70
1.00750
0.84

0.34
60.01
1.69¢
.4
0.508
n»na
0.607
.46
.47

4007.33
1221.43
475688.18
19146.929
201867.36
797,700
109.34
31.9%
0.68%




PARTICLE SIZE DISTRIBUTION

MONSANTO SODA SPRINGS, QUTLET D: RUN 2, B-18-88

* FILTER SET AF

TIME 174.0000 TIME=MINUTES
VOLUME 77.8200 VOLUME=dcf MEASURED AT METER
Ts 732.7400 Ts=IMPACTOR TEMPERATURE (R} (F+460)
T 406.7444 T=IMPACTOR TEMPERATURE (K)
%M 0.3927 %M=STACK MOISTURE FRACTION (%/100)
MM 26.1700 MW=STACK GAS MOLECULAR WEIGHT WET BASIS
Ps 24.0800 Ps=ABSOLUTE STACK GAS PRESSURE
Om 0.4472 Qm=SAMPLING RATE AT METER (DCFM)
Pm 24.1000 Pm=PRESSURE AT THC WMETER {BAROMETRIC) {(IN. HG)
Tm 556.4600 Tm=AVERAGE METER TEMPERATURE (R)
Qa 458.0482 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)
u  0.0002 u=STACK GAS VISCOSITY (poise)
tambda 0.0000 Lambda=GAS MEAN FREE PATH (cm)
Pvac  2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg)
vm{std) 60.0100 Vm{std)=STANDARD METERED VOLUME (dscf)
“Mass Frac  Interval
DpS0  Net He1?ht Mass Less Geometric dM/dlog dP
STASE  mizron fgramz)  Fraction  Than Midnnint foeidect)
1 9,9960 0.00069 0.0300 0.9700 22.3562 2.538E-04
2 6.5287. 0.00020 0.0087 0.9613 8.0784 2.780E-04
3 4.2599 0.00027 0.0117 0Q.94986 5.2737 3.744E-04
4 3.008] 0.00031 0.0135 0.9361 3.5797 5.276E-04
5 1.7807 0.00051 0.0222 0.9140 2.3144  5,760E-04
6 1.0109 0.00191 0.0830 0.8309 1.3417 1.998E-03
7 0.6189 0.00320 0.1391 0.6919 0.7910 3.862E-03
8 0.3905 0.00433 0.1882 0.5037 0.4916 5.566E-03
BACK-UP 0.01159 0.5037 -0.0000 0.0442 1.575E-03
TOTAL 0.02301
E-26




APPENDIX E.3 - Test Run No. 3, 8/19/88

“JES/055
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FACILITY @ NOWSANTD-SODA SPRINGS
DATE: 8/19/88

LOCATION: INLET

RUN NUMBER: 3.90

SAMPLING PARARETER  PARTICLE SIIE QISTRIBUTION

Total Sampling Ties {win.) 10.00
Corrected Barosatric Pressure {in. Mg} 4,10
Absalute Stack Pressure,Psiin. Hg) 23.%
Stack Static Pressure (in, H20) -1.30
average Stack Teaperature (F) 161.00
Stack Area (sq.in.) 9150.88
Metered Yoluse,Ve (cu.ft.) 4,08
Averaga Meter Pressyrs (in.H20) 0.5%
fivarage Neter Tesparature (F} 87.7%
Moisture Collected (g) 497,80
tarbon Bioxide Concentration {1V} 19.43
Oxygen Concentration {1V) b.8%
Nitrogen Concentration (IV) 73.70
Dry Gas feter Factor 0.99940
Pitat Constant 0.84
fiverage Sampling Rate {dscfa) . 0.312
Standard Metered Voluse,Va(std) (dscf) .7
Stindard Netered Voluse, Ve(std) (dsca) 0.090
Standard Voluse Water Yapor Ve (scf) 23.47
Standard Yoluse Water Vapor,Vw (sca) 0,565
Stack Moisture {IV) 41.0
Mole Fraction Dry Stack Sas 0.590
Bry Molecular Yeight 31,39
Wet Molecular deight 235.%
Stack Bas Velocity,vs (fpa) 388662
Stack Gas Yelocity,Vs (spe) 1i84.64
Yoluasteic Flow Rate {adcfa) 247295.88
Veluastric Flow Rate (adces) 7002, 206
Yolyaetric Flow Rate (dscfa) 975628.24
Volusetric Flow Rate [dscas) 2764832
Percent Isokinetic 100.37
Percent Excess Air 5.2
Fuel Factor,fo 0.722

E-29




11-Oct-88

PARTICLE SIZE DISTRIBUTION

MONSANTO SODA SPRINGS, INLET: RUN 3, 8-19-88

TIME 10.0000 TIMEB=WINUTED
VYOLUME 4.0800 VOLUME=dcf MEASURED AT METER
Ts 695 . 0000 Ts=IMPACTOR TEWMPERATURE (R) (F+460)
T 385.7778 T=IMPACTOR TEMPERATURE (RK)
%M 0.4100 %M=STACK MOISTURE FRACTION (%/100)
MW 25.9000 MW=STACK GAS MOLECULAR WEIGHT WET BASIS
Pa 23.5600 Ps=ABSOLUTE STACK GAS PRESSURE
Qm 0.4080 Qm=SAMPLING RATE AT METER (DCFM)
Pm 24.1000 Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG)
Tl 547 .7500 Tm=AVERAGE METER TEMPERATURE (R)
Qa 423.5926 QazACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)
u 0.0002 u=STACK GAS VISCOSITY {poise)
Lambda 9.4808E-06 Lambda=GAS MEAN FREE PATH (cm)
Pvac 2.0000 Pvac=PRESSURE DRCP ACROSS IMPACTOR (in. Hg)
Ym(std) 3.1700 Vm(etd)=STANDARD METER VOLUME (decf)
Mass Fract. Interval -
Dp50 Net Weight . Mass Less Geometric dM/dlog dF
STAGE micron {grams Fraction Than Midpoint (gr/dect)
1 10.1995 0.00042 0.0215 0.9785 22.5826 2.962E-03
2 6.6615 0.90004 0.0020 0.9785 8.2428 1.063E-03
3 4.3464 0.00004 0.0020 0.9745 5.3809 1.050E-03
4 3.0690 0.00021 0.0107 0.9637 3.6523 6.764E-03
13} 1.8163 0.000186 D.0082 0.9555 2.3810 3.419E-03
6 1.0303 0.00063 0.0322 0.9234 1.3680 1.246E-0Q2
7 0.6296 0.00245 0.1252 0.7982 0.8054 5.575E-02
8 0.3953 0.00417 0.2131 0.5851 0.4989 1.004E-01
BACEK-UP 0.01145 0.5851 0.0000 0.0445 2.937E-02
TOTAL 0.01857
E-30




FACILITY ; MONSAMTO-SQDA SPRINGS
DATE: 871968

LOCATION: OUTLET A

RUN NUMBER: 3.00

SANPLING PARAMETER  PARTICLE SIIE

Total Sampling Time (ain.)
Corrected Barosetric Pressure (in, Hg)
Absolute Stack Pressure,Psiin. Hg)
Stack Static Pressure (in. H#20)
Average Stack Tesperatyre (F)
Stack Area {sq.in,)

Metered Yoluse,Vs (cu.ft.)

Average Meter Pressure (in.H20)
Average Mater Teaperature (f)
Noisture Collected (g)

Carbon Dioxide Concentration (IV)
Dxygen Concentraticn (IV)

Nitrogen Concentration (IV)

Dry Gas Meter Factor

Pitot Constant

Average Saspling Rate |dscfa)

Standard Metered Voluas,Yaistd) (dscf)
Standard Metered Voluse,Va(std) (dsca)
Standard Voluse Water Vapor,Vw (scf)
Standard Voluse Water Vapor,Vw (sca)
Stack Moisture (IV)

Mole Fraction Dry Stack Gas

Ory Molecular Neight

Nat Molecular Meight

Stack Bas Velocity,Vs (fps)

Stack Gas Velocity,Vs {mps)

Yolusetric Flow Rate (acfs}

Volusetric Flow Rate (acaa)

Volusetric Flow Rate (dsctfae)
Voiusetric Flow Rate (dscas)

Percent Isokinetic

Percent Excess Air

Fus! Factor,fo
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240,00
.14
412
-0.2%

138.04

W52
99.04

89.92
1”510
15.93
10.30
13.78
1.00750
0.84

0.32
77.09
2,183
21.43
0.413
A/
0,602 -
30.94
25.41

I935.90
1206.08
560835640
1892.807
aTIAS
784,901
103.70
112,03
0.663




PARTICLE SIZE DISTRIBUTION

MONSANTO SODA SPRINGS, OUTLET A: RUN 3, 8-19-88
FILTER SET AA

TIME 240.0000 TIME=MINUTES
VOLUME 99.0400 VOLUME=dcf MEASURED AT METER
Ts 721.9600 Ts=IMPACTOR TEMPERATURE (R) (F+460)
T 400.7556 T=IMPACTOR TEMPERATURE (K)
%M 0.39756 %M=STACK MOISTURE FRACTION (%/100)
MW 25.8100 MW=STACK GAS MOLECULAR WEIGHT WET BASIS
Ps 24.1200 Ps=ABSOLUTE STACK GAS PRESSURE
Qm 0.4127 (Qme=SAMPLING RATE AT METER (DCFM)
Pm 24.1400 Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG)
Tm 549.9200 Tm=AVERAGE METER TEMPERATURE (R)
Qa 424.7995 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)
u 0.0002 u=STACK GAS VISCOSITY (poise)
tambda  0.0000 Lambda=GAS MEAN FREE PATH {cm)
Pvac  2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg)
Umis4dY  TT_AGAN Um/ctA\-STANDADD METEDEN VOIIIME (der€)
Mass Frac  Interval
Dp50 Net Weight Mass Less Geometric dM/dlog dP
STAGE  micron (grams? Fraction Than Midpoint (gr/dscf)
| 10.3245 0.00150 0.0562 0.9438 22.7206  4.383£-04
2 6.7432 0.00017 0.0064 0.9374 8.3439 1.840£-04
3 4.3998 0.00009 0.0034 0.9340 5.4469 9.716£-05
4 3.1067 0.0003% 0.0131 0.9209 3.6972 4.536£-04
5 1.8388 0.00132 0.0495 0.8714 2.3901 1.160E-03
] 1.0435 0.00327 0.1226 0.7488 1.3852 2.660E-03
7 0.6381 0.00356 0.1335 0.6153 0.8160 3.337€-03
8 0.4015 0.00414 0.1552 0.4601 0.5062 4.119£-03
BCK-Up 0.0]1227 0.4501 0.0000 0.0448 1.290£-03
TOTAL 0.02667
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FACILITY : MONSANTQ-S00A SPRINGS
DATE: 8/19/88

LOCATION: DUTLET 8

AU NUMBER: 3.00

SANPLING PARAMETER  PARTICLE SIIE DISTRIBUTION

Total Saspiing Tise (min.) 240,00
Corrected Barometric Pressure {in. Hq) 24,14
Absolute Stack Pressure,Ps(in, Hg) .42
Stack Static Pressure {in. 201 -0.2%
Average Stack Temperature (F) 158.29
Stack Arza (sg.in.) W20
fetared Yoluse, Ve (cu.it,) 94,45
fAverage Nater Pressure {in.W20) 0.4
Averige Weter Tespratura (F) 90.94
Moisture Cotlected (g) 459.10
Carbon Dioride Conceatration (IV) 15,93
Oxygen Concentration (IV) 10.30
Nitrogen Concentration (IV) 73.78
Jry Sas Mater Factor 0.99430
Pitot Constant : 0.84
Average Saapling Rate (dscfa) o
Standard fetered Voluss,Yaisté} {dsct) H.4l
Standard Ratered Voluse,Ve(std) (dsca) 2.107
Standard Voluse Mater Vapor,Ye (scf) 20.4%
Standard Voluse Water Vapor,¥u (sce) 0,643
Stack Moisture (IV) w76
Nole Fraction Dey Stack Gas 0,602
Iry Molecular Maight 10.96
#et Moleculir Maight 25.81
Stack Gas Velocity,Vs (fpa) 4049,7%
Stack Gas Velocity,Vs (ape) 1234.37
Volusetric Flow Rate {adcte) £8404.78
Yolusstric Flow Rate {adcas) 1937.223
Volusetric Flow Rate (dscfa) 28354.33
Volusetric Flow Rate (dscas) 802,793
Percent Isoiinetic 97.84
Percent Excoss Air - 112,03
Fuel Factor,Fo 0,663
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PARTICLE SIZE DISTRIBUTION

MONSANTO SODA SPRINGS, OQUTLET B:

FILTER SET AC

TIME
VOLUME
Ts

1

%M

240.0000

96.6500
715.6700
397.2611

TIME=MINUTES

RUN 3, 8-19-88

VOLUME~dcf MEASURED AT METER
Ts=IMPACTOR TEMPERATURE (R) (F+460)
T=]IMPACTOR TEMPERATURE (K)
0.3976 #M=STACK MOISTURE FRACTION (%/100)

MW 25.8100 MW=STACK GAS MOLECULAR WEIGHT WET BASIS
Ps 24.1200 Ps=ABSOLUTE STACK GAS PRESSURE
Om  0.4027 Qm=SAMPLING RATE AT METER (DCFM)
Pm 24.1400 Pm=PRESSURE AT THE METER (BAROMETRIC} (IN. HG)
Tm 550.9400 Tm=AVERAGE METER TEMPERATURE (R)
Qa 410.1759 Qa=ACTUAL VOL. FLOM RATE THROUGH IMPACTOR {(cm3/sec)
u  0.0002 u=STACK GAS VISCOSITY (poise)
Lambda 0.0000 Lambda=GAS MEAN FREE PATH (cm)
Pvac  2.0000 Pvac«PRESSURE DRQP ACROSS [MPACTOR (in. Hg)
Vm(std) 74.4100 VM(std)=STANDARD METERED VOLUME (dscf)
~ Mass Frac  Interval
Dp50  Net Weight Mass Less Geometric dM/dlog dP
STAGE micron  (grams) Fraction Than - Midpoint {gr/dscf)
1 10.4740 0.00155 0.0l142 0.9858 22.8844  4.735E-04
2 6.8408 0.00031 0.0028 0.9830 8.4647 3.475E-04
3 4.4634 0.00047 0.0043 0.9786 5.5257 5.256E-04
4 3.1516 0.00040 0.0037 0.9750 3.7506 5.489E-04
5 1.8653 0.00121 0.0111 0.963% 2.4246 1.102E-03
] 1.0582 0.00554 0.0508 0.9131 1.4049 4.667E-03
7 0.5468 0.00488 0.0447 0.8684 0.8273  4,733E-03
8 0.4064 0.00599 0.0549 0.8135 0.5127 6.155E-03
BACK-UP 0.08875 0.8135 -0.0000 0.045]1 9.8637E-03
TOTAL 0.10910
E-34
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FOACILITY « RONSANTO-S00A SPRINES
DATE: 8/19/88

LOCATION: CUTLET £

RUN NUMBER: 3.00

SAMPLING PARAMETER  PARTICLE SIIE OISTRIBUTION

Total Saspling Fime {min,)
Corrected Barosetric Prassure {in. Hg)
Absolute Stack Prassure,Ps{in. Hg)
Stack Static Pressure {in. H20}
fvarage Stack Teaperiature (F)
Stack Area (39.in.)

Metered Volums,Ve (Cu.ft.)

Average Meter Pressure (in.H20)
Average Neter Teaperature (F)
Moisture Collected (g}

Earbon Dioxide Concentration (IV)
Oxyqen Concentration (XV)

Mitrogen Caoncentration (IV)

Bry Sas Neter Factor

Pitot Constant

Average Saspling Rate (dscfm)

Standard Metered Voluae,Va{std) {(dsct}
Standard Metered Voluse,Yeistd) (dsca)
Standard Voluse Mater Yapar,Vw (scf)
Standard Yoluae Water Yapor,Ve {sca)
Stack Moisture [IV)

Mole Fraction Dry Stack Bas

Ory Molecular Meight

Wet Molecular Weight

Stack Gas Velocity,Vs (fem)

Stack Bas Velocity,Vs (spal
Volusetric Fiow Rate {adcfa)
Volusgtric Flow Rate {adcea)
Volumetric Flow Rate (dscfe)
Volusetric Flow Rate {(dsces)

Percent Isokinetic

Parcent Excess Air

Fuel Factor,Fo

£-35

240,00
.14
u4.10
-0.40

13%.79

W32, 12
99.84
0.4
73,54

439.10
15.93
10.30
13.78

0,99450
0.84

0.32
Th.62
2.170
11.5%
0.813
T8
0.802
3.9
23.81

193501
1205.49
55804,39
1891.900
27728.48
783.274
101.92
112.03
0.663




11-0Oct-88

PARTICLE SIZE DISTRIBUTION

MONSANTO SODA SPRINGS, OUTLET C: RUN 3, B-19-88
FILTER SET AD

TIME 240.0000 TIME=MINUTES
YOLUME 39,8600 VOLUME=dcf MEASURED AT HETER
Ts 729.5800 Ta=INMPACTON TEHNFERATUEE (R} (F+460)
T 404.9889 T=IMPACTOR TEMPERATURE (K)
%M 0.3976 %M=STACK MOISTURE FRACTICON (%/100)
MW 25.8100 MW=STACK GAS MOLECULAR WEIGHT WET BASIS
Ps 24.1000 Ps=ABSOLUTE STACK GAS PRESSURE
Qm 0.4161 Qm=SAMPLING RATE AT METER (DCFH)
Pm 24.1400 Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG)
Tm 559.8600 Tm=AVERAGE METER TEMPERATURE (R)
Qa 425.5054 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)
u 0.0002 u=STACK GAS VISCOSITY (poise)
Lambda 1.0075E-05 Lambda=GAS MEAN FREE PATH (cm)
Pvac 2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg)
Vu(std) 76.6200 Vm{std)=STANDARD METERED VOLUME {dscf)
Mase Fract. Interval
Dpbu NeT Welght " —Hass—— -higop— - —aecmstnis- - @MAYes AP
STAGE micron (gramsa) Fraction Than Midpoint (gr/desct)
1 10,3550 0.00046 0.0147 0.9853 22.7541 1.355E-04
2 6.7632 0.00036 0.011% 0.9738 8.3685 3.919E-04
3 4.4128 0.00042 0.0134 0.9604 5.4630 4.562E-04
4 3.1160 0.00044 0.0141 0.9463 3.7081 5.864E-04
5 1.8443 0.00070 0.0224 0.9239 2.3973 6.190E-04
6 1.0467 0.00395 0.1263 0.7876 1.3894 3.234E-03
7 0.6403 0.00800 0.1918 0.8058 0.8186 5.661E-03
8 0.4031 0.00778 0.2487 0.3571 0.5080 7.797E-03
BACE-UP 0.01117 0.3571 0.0000 0.0449 1.180E-03
TOTAL 0.03128
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FACILITY : MONSANTO-S0DA SPRINGS
DATE: 8/19/88

LOCATION: QUTLET B

RUN HUNBER: 3.00

SANPLING PARAMETER  PARTICLE SIZE DISTRIBUTION

Total Saepling Tise (win.)
Corrected Baroaetric Pressure (in. Hg)
Absolute Stack Pressure,Ps(in. Hg)
Stack Static Pressure (in, H20)
Average Stack Teaperature (F)
Stack Area (sq.in.)

Meterad Voluse,Vs (cu.ft.)

Average Meter Pressure [in.H20}
Average Meter Tesperature {F)
Moisture Collected {g)

Carbon Dinxide Concentration (IV)
Cxygen Concentration (IV)

Nitrogen Concentration {1V}

Dry Bas #eter Factor

Pitat Constant

Average Sampling Rate (dscfm)

Standard Metersd Volume,Vnistd) {dscf)
Standard Metered Voluse,Vaistd) {dscs)
Standard Voluss Water Vapor,Yw (scf)
Standard Volume Water Vapor,Vw (sce}
Stack Moisture (2V)

fole Fraction Bry Stack Gas

Ory Molecular Weight

et Molecular Weight

Stack Bas Velocity,Vs (fpa)

Stack Gas Valocity,¥s (apm)

Yolusetric Flow Rate {adcfa)
Velusetric Flow Rate (adces)
VYolumetric Flow Rate (dscfa)
Volusetric Flow Rate (dscam)

Percent Isokinetic

Percent Excess Air

Fuel Factor,Fa

E-37

180.00
1.4
W12
-0.2%

160.00

u32.32
71.94
0.38
%0.72

439.10
13.93
10.30
73.78

1.00730
0.84

0.31
96,13
1.5%0
21.83
0.413
9.7
0.502
30.%
23.81

1644 .04
imn.n
54943, 53
183%.201
25843, 44
T60. 263
103.94
112.0%
0,563




PARTICLE SIZE DISTRIBUTION

MONSANTQ SODA SPRINGS, OUTLET D: RUN 3, 8-19-88
FILTER SET £

TIME 180.0000 TIME=MINUTES
VOLUME 71.9400 VOLUME=dcf MEASURED AT METER
Ts 733.0500 Ts=IMPACTOR TEMPERATURE (R) (F+460)
T 406.9167 T=IMPACTOR TEMPERATURE (K)
Mt 0.3576 MM=STACK MOISTURE FRACTION (%/100)
MW 25.8100 MW=STACK GAS MOLECULAR WEIGHT WET BASIS
Ps 24.1200 Ps=ABSOLUTE STACK GAS PRESSURE
OQm  0,3997 Qm=SAMPLING RATE AT METER (DCFM)
Pm 24.1400 Pm=PRESSURE AT THE METER (BAROMETRIC) {IN. HG)
Tm 550.7200 Tm=AVERAGE METER TEMPERATURE (R)
Qa 417.1302 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec)
u  0.0002 u=STACK GAS VISCOSITY (poise)
Lambda  0.0000 Lambda=GAS MEAN FREE PATH (cm)
Pvac  2.0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg)
Vm{std) 56.1300 Vm{std)=STANDARD METERED VOLUME (dscf)
“Mass Frac  Interval
Dp50 Net Weight Mass Less Geometric dM/dlog dP
STAGE  micron  (grams} Fraction Than Midpoint {gr/dscf)
i 1U.4/b3 U.uUUSE 070196 ° 0.9BD4— 22788707 17 944E-04
A 6.8424 0.00016 0.0065 0.9739 8.4666 2.378E-04
3 4.4645 0.00030 0.0123 0.9616 5.5270  4.448E-04
4 3.1524 0.00024 0.0098 0.9518 3.7515  4.366E-04
5 1.8659 0.00045 0.0184 0.5334 2.4253 5.432f-04
6 1.0588 0.00188 0.0768 0.B566 1.4056 2.101£-03
7 0.6476 0.00334 0.1364 0.7202 0.8281 4,301E-03
8 0.4076 0.00491 0.2006 0.5196 0.5138 6.712E-03
BACK-UP 0.01272 0.5196 0.0000 0.0451 1.830E-03
TOTAL 0.02448
£-38




APPENDIX F - PSD FIELD DATA SHEETS

Test Run No. 1, 8/17/88
Test Run No. 2, 8/18/88
Test Run No. 3, 8/19/88
Blank PSD Runs

MMM ™m
) P =
|

JES/055
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APPENDIX F.1 - Test Run No. 1, 8/17/88

JES/055
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PLANT 4vvavnervaass s SONGANTO-504 SPRINGS
DATE o ivvsvannnaneroB/1T/E8
SAMPLING LOCATION .. INLEY

EANPLE TYPE ........PED

RUN NUMBER «.0vaeass 1,00
OPERATOR +.vuvewy s NIHATE
AMBIENT TENPERATURE B4.00
BAROMETRIC PRESSURE 2413
STATIC PRESSURE (Ps) -1.30
FILTER MUMBER ......H-10
NIN,SANPLE VOLUXE ..

INITIAL LEAK CHECK . 0.010

IND TRAP MUMBER .......

SANPLING DATA

PROBE LENGTH ANMD TYPE ......4", STEEL

HEIGHT OF LOCATION($t)......
MOZZLE 1.0 sevvvnansnnennss
ASSUMED MOISTURE, ¥ ........

59.00
0.187
30.00

SANPLE BOI MUNBER vuvveess Ml
NETER BOX NUMBER ...........RAC-3

METER DELTR M3 ovuvivvvnennn
X FACTOR ouvvannriennaniiens
PRODE HEATER SETTING .......
HEATER 801 SETTING «.vvvvens
REFERENCE DEL P o.ovvvnnrere
DRY/GAS METER FACTOR (V) ...
FINAL LEAK CHETX ..oooviveee

SCHEMATIC OF TRAVERSE POINT LAYOUT

1.9
0.4%
730.00
.00
0.68
0.99940

0.010 3 10° Hg

Traverse  Time

Clock
Saspling Tise  Bay Meter

Velocity Stach

Orifice
Prossurs
Differential

Toaperature: dey.

F

Ory Bas Mater

{24-hr  Rnading Head Ts, (del K, in, H20) e Pusp
Min. Clock) (Va), cu.ft (ded Ps}, in obd, ___ e Filter Adsorbet Inlet  Dutlet Ispinger Vacuus
in, H20 dwg, F Desirmd Actoa) Prode Skin Trap (ts in) {Ta out} Exit  in. ¥y
— 0,00 110} 140,082 :
1.% 843, 600 0.68 T 0.81 0.1 nz 88,00 B87.00 80,00 4,00
15.00 17115 7,210 0.68 143 0.4  0.41 12 92.00 1.0 60,00 400
F-4




CORBPBORATION

MOISTURE RECOVERY FORM FOR METHGDS 4, S, 6

Plant MOnSANTO SODA SPLnN6S

LY LY
Sampie Identification Code: ' —>° Zo'&T

OTp -
Date O%~lb- %% XAD Trap # ™N A {
sampling location QUTLET A Flrer Mo, W~
Sample type M LI
Run number |
Sample box number
Clean-up person
iolvent rinses
[ Amgunt of in Weigh
i lmpinger Impinger Solution Impinger Tip Weigrt |
Number Selutien {q) Configyration Final Initial _Gain
L (keeten” | BT mes EGERETIN. Eaa-&.cll
L ]
O.1 N ~ 100 ml - :
2 1%e, |71l MES bS5 9 1557.82 [ovoc
O 4N
: HNO, ~loomt | g L 6(].0159931 | v.2a
4 Ko ¢ Xoul Enpry I mes '475_7 Y7211 i 1ia
Sicien ]
: Gec #3509 | mes 750.3193.4 | 15,4
&
7 |
| | |
Total Weight Gain (grams) gi8.%
G-6




SANPLING DATA

PLANT .oiivenan veasHONSANTO - SODA GPRINGS PROBE LEMGTH AND TYPE ......12', STEEL
CDATE sanieininaan B-1T-88 HEIGHT OF LOCATION($t)..uevs 4900
SAMPLING LOCATION ..DUTLET A NOIILE 1.0, rouvvervsunnnans  0u186
SANPLE TYPE ........P8D ASSUMED MOISTURE, I ..ovvuuw  J7.7M
RUN NUMBER ....evees 1.00 GAMPLE BOY NUMBER ..........MA
QPERATOR ......0....BDR NETER BOR NUMBER ....o..sue RAC-7
ANBIENT TENPERATURE 84,00 HETER DELTA B9 .oovvvivnvnns .
BARDMETRIC PRESSURE #4143 K FACTOR ovennavronncncvanse 0.49
STATIC PRESSURE (Pe) ~0.40 PROBE HEATER SETTING ....... 230,00
FILTER MUMBER ...... §-12 HEATER 80X SETTING ......... 240.00
SINSANPLE VOLUME .. REFEREMCE BEL # ..vvuuvunnr N/
INITIAL LEAK CHECK . 0.015 DRY/GAS METER FACTOR (¥) ... 1.003%0
1AD TRAP MUMBER ....... FINAL LEAX CHEDK .ousuiaeens 0014 3 8" K

SCHEMATIC OF TRAVERSE POINT LAYOUT

! Orifice Tesparature: dwg. F .

! Cloct Prassure

! Sespling Tiss  Ban Meter Velocity Stact Diéfarential Dry Sas Hator

Traverss  Time  (24-hr  Reading Head Ts,  idel H, in. H20) renmmn Punp
i Point #n,  Clock) (Ve), cu.ft (del Pw), in std. _____ ———— Filtsr Adsorbent Iniet  Qutiet [Ispinger Vatuus
1 Musher in. H2D deg. F Desirsd Actual Probe Stin Trap (Ta in) (Ts ot)  Exit  in, Hp
e —— 0.00 20:00 312,854

a1 10.00 315.850 0.83 148 0.4 o b} 81.00 82.00 1.00
L} 20.00 320,760 0.83 18§ 0.4 04 us B4.00 82.00 1.09
a? 30.00 324,680 0.83. 1§ 0.4 0.4 n 83.00 81,00 1.00
A2 40.00 328.700 0.5 181 0.4 0.4 v a3. 00 85.%0 1,00
A2 50,00 332,300 0.8 t41 0.4 0.4} ™0 04,00 B2.00 1L
A2 80,00 21100 35,900 0.83 181 0.4 0.4! 288 B4.00 82.00 1,00
AS 70,00 21:10 340, 400 0.83 14l 0.4 0.4 80 85.00 82.00 1,00
A B0.00 344,500 0.8 141 0.4 0.8 W43 B6.00 82,00 1,00
a5 50,00 340,500 0.83 1] 0.4 oM 57 90.00  £3.00 1.00
LH 100,00 782,200 0.03 113] 0.4t 0.M u2 91.00 B3.0¢ §.00
A5 116.00 386,300 0.83 181 0.41 0.4 269 93.00 84,00 1.00
AS 120.00 22:00 30,190 0.683 181 048 0.4 268 g9.00  £5.00 1,00
END
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CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, S, 6

M h s dma s K NSNS D a2 Commlan Tdavibtlfopandc A_d_. MCC = MEiaG ~td M
Flant VO DT ) I D N ) J.ulplc AN TLadbIUN LUUE.: ' "~ e A '
oTC - |
Date OF-le-K¥ ¥AB-Trap—¥ n A
. . - - Biky No, W-3
sampling location QUILET ¢ nikr N
Sample type M 1M1
Run number [
Sample box number
Clean-uyp person
Solvent rinses _

Amount of Impinger Weight (Qrams)
impinger Impinger Solution [mpinger Tip Weight
Number Setution {g) Configyration Final Inttial Gain
. imm(our IQ‘P"Y | I I

] Il MGS TL9l 14909 (1702
to N
2. PN, | ~ 100 m [ MGsS I ?O::‘.'D 5%6 511001
3 O.IN R .
o, (0wl GS S, L6077 st
¢ JewoeeT gaory | MGS U= 19555 | g
S ]
3 | ceu ~ 504 MeS Ty L7052 s
6 |
|
]
7
Total Weight Gain (grams) A

G-8




LERE]

SAMPLING DATA
PLANT voovsenarnson -MONSANTO-SO0DA SPRINGS PROBE LENGTH AXD TYPE ......12, STEEL
BATE vovveranannand 81788 HEIGHT OF LOCATIONG(F).,.00e  49.00
SANPLING LOCATION ..DUTLET B KOUILE L. vvvnnnivsnnnnese 0,188
SANPLE TYPE ........PSD ASSIMED WOISTURE, I ........ 3771
RUN NUMBER ..vouvurs 1.00 SAMPLE BOT NUMBER ...vvvuens 3.00
OPERATOR .vvuvvnned FLB METER BOX MAMBER ...........RAC-3
ANBIENT TEMPERATURE B.00 NETER DELTA 3 oivvvvnnivenn L.
BAADNETRIC PRESSURE .13 KFALTOR sooviinienvnnnnnns 1.3
STATIC PRESSURE (Ps) -0.23 PROBE WEATER SETTINS ....... 701
FILTER NUMBER ......M-12 HEATER BOY SETTING .....oovn  280.00
NIN, SAMPLE VOLUKE .. REFERENCE DEL P .....cvun- MR
INITIAL LEAK CHECK . o.020 DRY/GAS NETER FACTOR {Y) ... 0.9%430
IAD TRAP WUXBER ....... . FIRAL LEAX CHECX ..uvvvavane 0,005 3 6" Hg

SCHEMATIC OF TRAVERSE POINT LAYOUT

|

| Orifice Tesporatorer deg. F !
H Clock Pressury :
' Saspling Tise  Gas Meter Velocity Btack Ciffermtial Dry Bas Neter !
! Traversa  Tise  {24-hr  Reading Head Ts, {del ¥, in. HOD e, - Pusp !
! Point Hin. Clock) iVal, cu.ft (del Pe), in std. _________ . __ Filter Mscrbent Inlet  Cutlet Impinger Vacuus !
! Mumbar in. K20 deg. F Desired Actual Probe Skin Trp {Te in) [Twout}  Exit in. Mg @
fomesmannae 0.00 1h28 10.741 :
:M 10.00 14,700 0.79 158 0.4 0.4 b1 BO.O0  79.00 2,00
M 20,00 18. 400 0.79 158 .40 0,40 380 81.00 8100 2.00
EM 30,00 22,500 on 12 6¥ .M by 85.00 62,00 2.00
M 40,00 26,400 0.7 18 040 0.8 3 g5.00  83.00 2.00
LM 50.00 30. 300 0.79 18 64 0.0 byl B84.00 84.00 2.00
M §0.00 . 100 0.79 158 040 0,40 i 8500 8200 2.00
:M 70.00 18.000 .80 159 L 0w 190 82.00 82,00 .60
Bé B0.00 41,90 0.80 139 0.40 0,800 % 83.00 62.00 2,00
BA 90.00 435,800 0.60 1% 0.4 0.8 205 B3.00 83.00 1.00
86 100.06¢ 49,100 6.80 159 0.4 o040 bee] B4.00 8300 .00
L] 110.00 33,4600 0.80 159 0.40 0.8 o 85.00 8400 2.00
Bb 120.00 21:28 57.330 0.0 159 0.40 0.40 2 84,00 83.00 2.00
£
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CORPORATION
- ¥ MOISTURE RECOVERY FORM FOR METHODS 4, S, 6

Plant HONSMT_J

Date D%-iéﬁv

Sampling location INET

Sample type

Run nymber

Sample box number

Clean-up person

M

2

o

Solvent rinses ﬁ' #UOZ [lQ\

Saopie Identification Code:
N/A

XAD Trap #

Fbev o. W10

Amount of
Impinger Impinger Solution Impinger Tip: ight
Nymber I Solution {g) i ¢ —Initiaf :
E Ko oV ' T
¥ EMPTY | MgS . 4.0 s
TOUN 2 {00
2 HNO, Ay M&S 643 1S e
1 O 1792 1 6s 6ok 1S62.1 | 412
Mg | BWY 1MES T Togg) 14S7.6 Lg e
. Stk )
5 é,é‘_ "'3°03 MGS 2103 16954 | 1y
- L (o - .
7 = _ “ - '
T o0GR SW TR DR W gt By
Total Weight Gain (grams) M
' . UV’
G-10
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SANPLING DATA

PLANT wovenunnanans NONSANTD - SO0 SPRINES PROBE LENBTH MMD TYPE ......12", STEEL
DATE «vvruennovenss 8-17-88 HEIGHT OF LOCATION{ft)......  49.00
SANPLING LOCATION . .BUTLET C NOZZLE 1.0y vvavnvavanvinee 0,188
GAMPLE TYPE ........PSD ASSUMED MOISTURE, I ..ievuvs  39.00
RUM NUXBER ....0v0ie 1.00 SANPLE BOX KUMBER .ovvueni. A
OPERATOR ...vveaend dMR METER BOF NUMBER ...........RAC-8
ANBIERT TENPERATURE 84,00 NETER DELTA M3 vovievnsines 0.42
BAROMETRIC PRESSURE 24,17 K FACTOR vovvnnnnnnnonensans 0.48
STATIC PREBSURE (Pa) ~0.50 PRODE HEATER SETTINS ....... 250.0¢
FILTER MUMBER ......W-B . HEATER 801 BETTING ....vvues  280.00
NIN, SAMPLE VOLUE .. REFERENCE DEL P vuvvuvncinns 0.04
INITIAL LEAK CHECK . 0,010 DRY/GAS NETER FACTOR (Y} ... 0.99s50

TAD TRAP NUNDER ....... FINAL LEAK CHEDK ovvvvvevenn 0,014 3 4° Hg

SCHEMATIC OF TRAVERSE POINT LAYDUT

Orifice Tesperaturm deg. F

Clock Pressurs
Saspling Tiss  8as Weter Velocity Stack Bifforantial Ory Bas Neter
Traversa Tiss  [24-hr  Reading Head Tsy  dwl B, in. K20} ——— — Pump
Point Min.  Clock} (Va), cu.ft (del Ps), in std. _ —_ Filter Adsorbet Inlet  OCutlet Jepinger Vacuus
Nuster in, 20 dey. F Desired Actoal Probe Skin Trap (Ta in} (Te out)}  Exit in, Hy
------ 0.00 127 T90.920
A3 10,00 7195, 400 0.80 15 0.3 6.38 280 B0.00 80,00
[} .00 99100 0.80 159 0.3 0.38 3 82,00 81.00
[ 30,00 B03. 100 0.50 1% 0.3 0.38 27 83,00 81,00
[ H 40,00 B07.100 0.00 159 0.3 039 20 5.0 B2.00
Al 50,00 B11.100 0.80 1% 0.3 o038 23 83.00 83.00
A3 60,00 815,100 0.80 19 0.3 0.38 212 85.00 83.00
At 10.00 819,100 0.%0 15 .38 0.3 a2 B6. 00 B4, 00
Ré 80. 00 823,100 0.80 5% 0.3 0.38 13 84,00 B4.00
(]} 80,00 B27. 100 0.080 1% 6.3 0.3 i 87.00 84.00
(1} 100,00 831,100 0.5 159 038 038 205 88,00 8.0
A4 110,50 £33, 100 0.80 15 .38 0.38 202 91.00 85.00
M 120.00 9127 830,200 0.00 F: 030 038 203 93,00 8r.00
€N




MOISTURE RECOVERY FORM FOR METHODS 4, S, 6

Plant MONSMTO
Date O%-(7-F &

XAD Trap #

Sample I[dentification Code:

Sampling location OUTLET B
sample type M {1{
Run number (=

Sample box number

Clean-up person

Soivent rinses

Foer N _U_U_—_é______

Amount of Wet
Impinger Impinger Solution Impinger Tip Weight |
Number I Solution (q) — c '
o ener I
1 izmur . L{ TL2.0 Ct“'77.6 ’Eq\l
Pt (oioom 4147 573 3]G
3 b'#s‘\\s)a, (00 6 1603.% | 9.+
4 | KRR S| ENP}M‘ _lyso 4@_7“_“‘
o ch |
s el 190y 6991 | 6§57 1 1o
6
7
|

Total Weight Gain (grams)

i & A0S




Tryy

SAPLING DATA

PLANT ©iuvisennen. NONSANTD - SODA SPRINGS PROBE LENBTH AND TYPE ......12", STEEL
BATE wovsvnveeinaesoB=17-88 HEISHT OF LOCATION(#t}..0ues 49,00
SAMPLING LOCATION ..QUTLET D NOIILE 1.0, vevnvernanrnaese  O.1B0
SAMPLE TYPE ........PSD ASSIMED MOISTURE, X ........ %40
RUM NUMBER ,.00vinie 1.00 SANPLE BOX MUMBER ...uvoic. MR
OPERATOR v.evuvvvsesJAE FETER BDI NUMBER ...........RAC-4
AMBIENT TENPERATURE B4.00 METER DELTA MR «...ovvnnis 0.42
BARONETRIC PRESSURE W13 KFACTOR cvnvvveiarinnannans 0.5
STATIC PRESSURE (Ps) 0.3 PROBE HEATER SETTING ....... 250.00
FILTER MUMBER ......N-% HEATER ROX SETTING ......... 240.00
NIN.SANPLE VOLUME .. REFERENCE DEL P +uvvinannnns 0.84
INITIAL LEAK CHECX , 0,010 DRY/GAS NETER FACTOR (Y} ... 1.00750
IAD TRAP NUMBER ....... FINAL LEAK CHECK ..oeovennns 0,014 03 4% Hy

SCHEMATIC OF TRAVERSE POINT LAYOUT

! Orifice Tesperature: deg. F

: Clock Praswure

! Saspling Time  Bas Meter Velocity Stack Differontial * Dry Sas Mater

I Traverss  Tise  {2-hr Reading Head Ts,  {del H, in. W20 e, - Pusp

! Peint Mn.  Clock) {va), cu,ft (dal Ps}, Inotd. __________________ Filter Adsordbent Inlat  Outlet Implsger Vacuus
) Nusber in, K30 deq. F Desirsd Actual Prode Bkin Trap (Ta in} (Taout) Exit in Wy
lemeee—ee 0.00 19: 34 807,329 e
M ne0 809,420 ¢.04 1% 0.42 0.42 328 B7.00  85.00 €00
(11 ] 10,00 $11,4%0 6.04 158 .42  0.482 340 B9.00 B6.00 .00
A 13.00 413.4% 0.04 158 0.4 0.2 b4} BY.00  Bé.00 4,00
1} 20.00 515,350 0.0 153 0.4  0.42 ™ 89.00 B%.00 400
1} 5.00 517,500 0.54 158 0.2 0.2 3 90.00 83,00 §.00
At 30,0 619450 0.84 158 0.42 0,42 302 90.00 B3, 00 4,00
M 5.00 621,690 0.54 1%8 .42 oM pi:vd 90.00 85,00 400
(1) 0.0 623. 74 0.84 138 0,42  0.42 268 90,00 85,00 00
(1) 45,00 525,780 0.4 158 0.42 0,42 25 90.00  B85.00 §.00
(1] 30.00 627,820 0.54 158 0.42 0.42 el 90.00 85,00 4,00
(1) 5. 00 529,860 0.54 1% 0.42 0.42 268 9.0 B5.00 Lo
(] 50,00 £31.890 0.4 158 0.42 0,42 m .00 8500 4,00
b 63,00 20134 633,920 0.82 1% 0.41 0,41 FaL 91,00  B5.00 430
Ab 70.00 635,730 052 158 0.8 o4l e ?1.00 B4.00 (]
& 75,00 837.940 0.82 15 0.4 0.4 m 91.00 85,00 4,00
hé 80.00 439,730 0.8 15 0.4 0.4 239 92.00  86.00 4,00
Ab 85.00 641,970 a2 13 o4 0.8 238 94,00  BA.00 4,00
A4 90.00 844,000 0.82 158 [ VR ) 2% 95.00 B67.00 400
Ab 95,00 45040 0.62 158 0.41 0.4 254 .00 9.8 4.0t
L1 100, 00 648,060 0,82 158 o4 04 233 £8.00 ¥%9.00 00
hb 105.00 830,160 0.82 159 64l 0.4 2% 89.00  100.00 §.50

Ab 110.00 852,140 .82 158 0.4 oM 23 2%.00 101,00 4,50

Ab 115.00 £54.180 0.8 1% 64 64 it 89.00  101.00 §.50

b 120.00 21:31 456,300 0.82 158 0.4 0.4 22 90.00 101,00 450

EXD




CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant

UONSANTP

Date 0 ~{?-8 %

Sampling location Qu[ieT O

Sampie type
Run number
Sample box number

Clean-up person

Mot

2

Solvent rinses

Sample Identification Code:

XAD Trap #

N /A

Fillv lo. _W-F

- Amount of Wei

impinger Impinger Selution Impinger Tip Weight

Number Solution _491 € . t
) Knaeeodr | BTy nGs 2924 509.5 12343
O N
2 :‘rmb,_ ~(600g | MES (1.0 599 Yaz
: OQ‘SJO3 ~00w | O3 3¢9 LIOT ] 249
¢ KnBcoUT | ey | Mes Tgg LHee] |y
(Lo
s 1SLEN s | mes 7942 175341 /o3
5 X
7
| |
Total Weight Gain (graas) 2182} 6
G-14
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-- ” F. -

i e

IMPACTOR FIELD DATA 4o .l - o

}
Sl s T 4 L
N i )’

R R

et Plant Name> il~pspeiry AG
Sampling Location> -.’\-.-[;r © L Sample [dant.> LT />
? 7Type of Impactor> Impactor Substrate>
(%, Date_F-17-38 (MuD0YY) Time Start_I9:31 (HHMM) Time Finish_2i:3) (Huw)
Duct Dimenstons x ft. or Diameter . 56 ft.
N am . 10
PTCF DGMCF Test Duration |20 min.
T T B T
. Bar Press. Qﬂ.l‘; "Hg  Static Press. - "H20
¥/ Nozzle Dla. 0, 1%h inches Condensed Water ' gus

Intake leak rate 0 cfm Operator initials 'ifE-
—'ﬂa‘— -T?ur

ry iy
fater

bry ts » ) Suck R misa | 1wt |t v

Cleck fater in, n, Toup. Talst | Owtlet Tem. Tesp. In. Ny

. | Ne Medig ' | WD " T * r r - g

LRy TR Ry 721497 234 |\ =)

" ARSI IR 22199 | 7351\ 71 #0

"8 2 (6] 532121 i 271100 1235 TN, %3]

w 2] 632,04 g 1235 N 145

"o 2:-26| 554.1% 891> 2321 v

"or 22l 654201 v 1 A4V 1 2286 |- .7
n

P e U3[Er

nz
nl
na
”ns
14
n?
ne
"
)
[ %]

T own o ma mm . me wA o) T ™

® Dry air purge when sampling wet streams
Console
Weather

2 Resarks




CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant W!ﬂm.ﬁ

Date

g11(8&

Sampling location @m— T

Sample type

Run number

Sample box

Clean-up person

mmiil

>

number

-

. Solvent rinses 0‘“! o,

Sample Identification Code:

porn

XAD Trap #

Amount of i |
impinger Impinger Solution lmpinger Tip Mﬂ.ﬁ%m
Numbher ' n {q} Configyration Fingl Initial Gain

: oYY O | wddaD lesoldre s
2 . - g p *

. 0N 4 | 100 - 259 [$67.)  [avs.)
3 Qu WI\-‘)QB ~: {00 M 599.5 | YLD 9.5
4 mp - oS \}7‘;.2. 47&( {” 0.3

. PN |

3 MJAA 200 706-¢ | 0956 1, 1p
6 | v
7

I !
Total Weight Gain {grams) g 3%8.%
G-16




APPENDIX F.2 - Test Run No. 2, 8/18/88

JES/055
F-15




CORPORAYION

MOISTURE RECOVERY FORM FOR METHODS 4, S, 6

Plant _ Mo 4@

Date 9,//7/?‘?

sampling location ut i€l C_

Sample type MM [/

Run number >

Sample box number

Clean-up person

Solvent rinses  {.(AJ H”D_':‘

Sample Identification Code:

XAD Trap ¢

W& W il

Amount of ' —ImoTnger WeToht Tarams] ]
Impinger Impinger Solution Impinger Tip Weight !
'Mi (g) Confiquratio Final _ Initfal _ gain |
1 fong | D MOD g¥.9 | 4943 |3%b
L gden oo L e lesar 1740 lusy
} 1 HaRy} 00 STD p0 | g22./ 199
X Asvie | O MOD wax | geel 149
L ISleaBed | 322 | aod L3 L7y |1
6
7
Iy
Total Weight Gatn (grams) Y12 &
G-18




(AR R

PLANT oiuennonssen JHONSANTO-5004 SPRINGS

DATE ooovuavusansas 870788
SAMPLING LOCATION .. INLET
SAMPLE TYPE .....uu PSR
RUM NUMBER ...... s
OPERATOR .vvvvvoyoo JMM/ITH

.00

SANPLING DATA

PROBE LENETH AND TYPE ......4", STEEL

HEIGHT OF LOCATION(Ft)..oos. 40,00
NOIILE 1.De evvusvernnnrens  €.187
ASSUMED WOISTURE, 1 ........  50.00

SAMPLE BOT MUMBER ..........M)
NETER BOX NUMBER ...ovv.voooRAC-5

ANRIENT TENPERATURE 80.00 NETER BELTA MO +ocvvrvvninne 1.91

DARONETRIC PRESSURE 24,13 K FACTOR suuvvviranusnunrnns 1,63

STATIC PRESSURE (Ps) -1.30 PROBE MEATER SETTING ....... 2%0.00

FILTER NUNBER ......¥-33 HEATER BOT SETTIND ......... 250.0%0

NN, SANPLE VOLUME .. REFERENCE DEL P ...0vvvvans /A

INITIAL LEAX CHECK . 0.010 DRY/BAS METER FACTOR (¥} ... 0.999¢0

XAD TRAP NUMBER ....... FINAL LEAK CHECK .....cvvaee 0,010 9 10° Hg

SCHEMATIC OF TRAVERSE POINT LAYOUT
! Orifice Tesperature: dey. F
g Ciock Pressurs
! Sampling Tisw  Bas Meter Velocity Stuct Differantial Dry Sas Mater
! Travertse Tisa  (24-hr  Reading Head Ts,  (del H, in, H2D e Pusp
! Paint Min,  Clock) (Ve), cu.ft (del P}, in std. —— Filter Adscrbent Inlet  Dutlet lspingsr Vacuus
! Nusber in, W20 deg. F Desired #ctual Probe Skin Trag {Tein) {Taout) Exit in Hy
um—C NI 693,328
1) 1.5%0 496,640 0.80 18 0.55 0.5% frs] 83.00 04.00 80.00 .00
LY 15,00 15105 499.730 0.80 161 0.55 0.53 m 7,00  £5.00 80,00 .00
END
iy
F-17




CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, S, §

Plant M oN34wTO

Date ‘?/ /?./Y?

Sampling location

T T

Sample type _m Lt

Run number i}

Sample box number

Ctean-up person

Sample [dentificatfon Code:

XAD Trap #

f =

-f‘,

Solvent rinses  (O.( & HaOs
Amo ' —Impinger Weight {grams)
Impinger Impinger Sol:::o:f Impinger Tip We 'Eth_I
Nymber Solution _{g) . Final  Initi1a]  Gain !
! non 2 D AOD IBDD-3 H60 L xym. |
i g W Hdy | e S7d @_3‘]5’ §7A.3 (/7.2
’ b 4 HD, |~/PD D0 CdoM | Ses.s5” (249
¢ noms o MY Yol g5 L 15|
5
alox Gl - | 320 M3 W 7295 4.
B
7 i
Total Weight Gain (grams) W 497.%
't 6-20
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PLANT suvovivannnns JHONSANTO-S0DA SPRINGS
OATE evoviiniennenn 810788
SANPLING LOCATION ,.DUTLEY &

SAMPLE TYPE ........PSD
RUN WUNBER ....uuvis
CPERATOR ....vuvuil BOR
ANDIENT TEMPERATURE
BARDMETRIL PRESSURE
STATIC PRESRURE (Ps)
FILTER WMDER ......¥-12
NIN.SAMPLE VOLLOE ..
INITIAL LEMC CHECK .

!m Tm mm dBsEnE

2,00
84,00

.13
-oiho

0.030

SANPLING DATA

PRODE LENSTH AND TYPE ....,,12", STEEL

HEIGHT OF LOCATION(#t),.....  &9.00
MOIILE 1D, covniecisonisnns 0,180
ASSURED MDIBTLRE, X ........ .93

SAPLE BOI WIBEN ..........MA
NETER 201 NUMDER ...........RAC-7
m mT‘ m dssansrnnann ll’l
' Fm sSESAAARYRaBbRdRany °l"
PRODE MEATER SETTIMG ....... 250.00
HEATER D01 BETTIME ..ovvvsee 290,00
m m ' lll..ll...l.."
DRY/GAR METER FACTOR (Y) ... 1.00330
FIMAL LEAK CHECK ovuviveeess

SCHERATIC OF TRAVERSE POINT LAYOUT

0,014 3 9° 1g

! Clock
H Sampling Tise  Bas Mater
Traverse  Tim  {24=hr  Rmading
i Point Ma.,  Clock)} (Val, cu.ft
| Musher
frmm s 0.00 15113 439,100
B 10,00 443,200
[ 20.00 444, 500
] 30,00 430. 400
1} 40,00 453,900
) 49,00 1hs 04 135,19
- STor 4900 14153 v, 320
B 59.00 17:03 483, 030
B #9.00 484,700
B .00 490, 400
1]} %0.00 494,500
[ 1] 100, 00 99,400
[} 110,00 %02, 600
[ 120,00 S0, 000
[\ 130,00 509,400
n 140,00 513, 400
B 150,00 317,300
'] 150,00 521,200
[ 14 170.00 323,000
n 180,00 104 320.033
10}

Velocity Stack

Hesd

t4al Py}, ia std, _

Ts,

Orifice
Prossure
D fferantial

{del N, in. W20}

Tesporaters dng. F

Dry Gas fater

Fllter Msorbeat Inlst  Outlet lapiager Vacuus

fasp

in, H20 dey. F Desirad Actual Proke Skia Trp (Main) (Taout)  Exit  in g
Ln 162 oM 0N 00 8.0 8.0 1.00
941 182 0.3 0.3 17 L ) A 1.0¢
073 182 .4 0% = .00 M 1,00
(321 162 0.3 0N b1} 92.00 .0 1.0
. 162 0.3% 0% i .00 90.00 1.00
&7 1S 0.3 0.3 3 9%.00 73.00 1.0
0.7 1% LU W -1 "5 1.0 1.00
on 157 W3 0N m 5.0 9.0 1.00
&N 17 LW 0N m 4.0 1L 1.00
0.7 1N 037 o3 b4 Mo N0 .00
0.73 in 037 0% i 92,00 .00 .00
.73 (L) .y oy pasl .00 .00 L
075 17 Wy u; m 7.0 .00 .00
0.7 ) .37 WY m 2,00 .00 .00
0.73 % .y Wy 3 3.0 1M 2.00
0.73 i 0¥ 037 5 91.00  90.00 20
0.73 | .37 oW 2% 90.00 09.00 2.00
o.n ity .37 o: 9L.00 8.0 2.00

F-19




CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, S, 6

Plant M ossdard

Date g‘//g‘/?f

XAD Trap #

Sample ldentification Code:

Sampling location QuetetT B
M (L
Run number "[

Sampie type

(Far

Sample box number

Clean-up person

solvent rinses (3. ] AN H'/Uo3

Amount of . ——impinger Weiqht {qgrams]
Impinger Impinger Solution Impinger Tip Weignt
Nymber Solytion {g} £ [nttial Gain
~ | | I
I
1
Adon< D MO 01929 | 4773 (56
2
. 0-[4 _KHQ | ~O°. $TH 6.l 1592.5 | ¥3.L
3
. D-(w Hahdy [V 10D S 6280 | Loo. T 127}
' lwowe | ° Mmod Y93. | Y794 | 55|
i Slea Gel »0° D 7423 | 7330 |43
6
7 |
|
Total Weight Gatn {grams) 0 4245
6-22
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8-3 192¢  Si13.4 75 037  i5n
8-3 1634 S5(1.3 e1s 037  isg
B3 iy 52i.2  o?S 031 5§y
B3 9% G%5.eo oI5 o3 59
0.3 5N

B3 19 o+ 528.835 ons

Tiok PRoBE NT o€ STATIC , e RED

~ 5Pl

DEH: 67328

—#___-_-——-—'~_‘~_-
OUTLET A — SA€ET Y
P3O RuN ?—2PW5
FJLraLSET_Q_‘_'

eoToES,

F~21

DemA

T
{ Meg:ou”

Qz
9%
i
20
a

—t
g1
A1
ao
29

Pops
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233 6o 2
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CORPORATION

plant Mopssard

Sample Identification Code:

MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Date 'E?I[IQ /?? XAD Trap #
Sampling location /¥ (ET :’Q
Sample type A ([ /;14@" s wW-0
: ¢ - P
un number
Sample box number
Clean-up person
Solvent rinses 0./ /\) /{Ajﬁ
Amount of —lmpinger Weight (orams]
Impinger Impinger Solution Impinger Tip Weigrt
Nymber t Sotution ' {q) Final Initia} in
] AN €. D /td)b LY. 505 A | eva-f]
2 0l A MO, | 2. Sr§ 1963y | 03D 259.Y4
P lodN Ay Jerod MoDd 6408 | pobs 1sun
) Aoné O MDY Y.t QU5 ¢ !
’ Silica bef | 320 /MDY Vooq ! 7YYL | o
6
7
Total Weight Gatn (grams) i__{f/ /ﬂ—
Vo
G-24




PLANT wovavenernnn.  AONBANTO-SODA SPRINGS

D.TE -..----........B'lﬂ'“
SAMPLING LOCATION ,.QUTLET )
SHAPLE TYPE ..... Wl PSR

AU NUMBER ..0.00vie 2.00
OPERATOR uevvvunas LB

AMPIENT TENPERATURE T8.00
BAROMETRIC PRESSURE A.17

STATIC PRESSURE (Pe) =0.25
FlL“a m 'lilll'-lz
NIN.SAWPLE VOLUME .,

INITIA LEAK CHECX . 0.018
1A TRAP MR .,.....

SNIPLING DATA

PRODE LENSTH AND TYPE ......12', STEEL
HEIGHT OF LOCATION(Ft).vuer 89,00
NOIUE 1.0y vevarinninscssne o-l“
AESUMED RDISTURE, I vvvuese 30,00
ME sl m carasaNens 3.
m wl m llllllllllln“-s
METER DELTA H3 +uvrvvrrreses 5.7
K Fm dvraarnideRsanagaiy §.63
PROBE MEATER SETTING ....... 701
HEATER DOY SETTING ......... 250.00
m PEL P svvasasnans /A
DRY/SAS METER FACTOR (V) ... 0,99430

‘I“me'lcnlaoui'. 0.0032 % h '

SCHEMATIC OF TRAVERSE POINT LAYOUY

Clock

Traverse  Time  {2¢-br  Raading
Paint Min.  Clock) (Ve), cu.ft

: " Samlisg Tise  Bus Mater

jemmam——- 0.00 14:43 0.9
a3 10.00 4,500
a3 20.00 B. 500
A3 30.00 12,200
A3 $0.00 1. 100
AS 50.00 20.000
a8 80,00 3.700
A 70,50 . 27,500
43 80.00 15109 31.430
gme 0.0 16N A%
A2 90.00 165 2,000
A2 100,00 4.0
a2 110.00 30. 500
a2 120.00 4. 300
LH 130.00 0. 200
L1 140,00 43,800
a2 130,00 54,900
A2 160.00 49,300
A2 170.00 73.300
a2 160,00 1813 nas

Velecity  Stack

Hoad

s,

thal M), ia std,

Orifice
Pressure
Mftermtial

{del N, in. H20)

Teaporature: deg. F

Ory Bas Meter

ST —— Pusp
Filter Adsorbent Inlet  Outlst lepisger Vacuua

in, K20 dey. F Desired Actsal Probe Stia Trpg  (Tain) Maout) Exit  in. iy
07 1M o3 0.3 m 800 8300 2.0
067 1M oM. oM us 8.00 84,00 2.00
07 1% 0.3 o " 8.0 E3.00 7.0
ol 1% % oM 1 2.0 9700 2.00
o’ 1™ 03 0% 310 93,00 9.00 2,00
o7l 1% o3 0% m 95.00 9100 2.00
0675 1M 03 0] P %0 9300 2.00
0rs 1 0% 0.3 % .00 . 9400 .00
R ST IR S| o] 86,00 84,00 2.0
0.7 1% 0.3 0.3 s 97.00 85,00 2.0
oM 1B 03 03 33 .00 65.00 2.00
07T I 0N oW M 3.0 90.00 20
0.7 17 oW 0.3 m "o o 2.0 2.00
015 17 0.3 0.3 ™ 7o ¥2.00 2,00
075 1% 0.3 0.3 248 7200 91,00 2,00
75 1% 03 oM} 2%7 0. .00 2.0
0TS 1% ok o 264 9%.00 91,00 2.00
ol 1 o} oW 24 93,00 91,00 .0
F-22
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* Dry air purge when sampling wet streams
Console

1]

i B
Plant Name>  //v n A 85~
Sampling Location>_ s f/pf K Sample Ident.>
Type of Impactor> Impactor Substrate>
Date % ¢ (MMDDYY) Time Start (HHMM) Time Finish {HHMM)
Duct Dimensions x_____ft.or Diameter _ ft.
PTCF DGMCF__ Test Ouration ) min
(T lml. : (I
Bar Press. a— Hg Static Press. "H,0
Nozzle Dia. {nches. Condensed Water e - gms
[£: 0]
Intake leak rate cfm Operator initfals t
T e
.1 [ 13 v ‘
atar ,mPC o
. Teaperature Lnt
by oy 14 ] Stack Matefes Ispinger 1. Vac.
Clsct Matar . ta, - | Yemp. Indat | Owtlet Toup. Tonp. In. Wy
", N ading Nt° "o o - L L) - ¥ Cange
AA/gaet 233V, 751,39 181 a1 97 | 208 Q
Al 77035 25| .38l /s | 9/ 1/ oA
T e ) T I B R L Ty " —

Weather

Remarks

F-24




flun 2

001
n-3
(1-3)
o
04
P ]
L0
5% s
49 e
VO
LT
7?7 m
r on:
"3
¢ ne
a0 wns
100 0
up w
1ro N8
V30 o
L3 0
(5o
160
120
189
|~}

IMPACTOR FIELD DATA

Plant Name> MONSANTO —SO0DA SPR/INGS
Sampling Location> OVUTLET—C Sample [dent.>
Type of Impactor> ANDE LS &N Impactor Substrate> CLASS FreER
Date ¢/ (€/€€ (MMpDYY) Time Start (HHMM) Time Finish {HHMM)
i R G
Duct Dimensions X ft. or Olameter S ft.
T8} [T 1] . [§ T:1] .
PTCF DGMCF Test Duration 2 +ou s min.
LT ) o3
Bar Press. : "Hg Static Press. "H:0
Hozzle Dia. o.,lfﬁlr inches Condensed Water e : gns
n
Intake leak rate ¢fm Operator initials C NT
— N e
wy
np Roter
8 ‘ Temparstorn . Lot
ory o ar o et Mot Bz Ipinger | L. Yoc.
Cleck futar in, in, Too. Inlet |1 Outlet B Temp. In. g
", e Reading 1t? o LT - ’ - -t * Conpe
1.4<|. 002, 5%
B--| 2. 7. EGELZZIAEFEAKE —_ — | 32
B-2l 8505 ¢20. 2 0.3¢] 35921 ¢>| ¥¢, — -1 3
R-2] %t 3‘?4,4_3 0.8 aga| 90 es1 — _— 3
B-2| 3.5 ¥28. 3 0. a4 93| *7 -— — 3
8-2] 5.55] 40L. 4 0-3k| 384] 72 2l — — 3
8-2] 3.¢5] 204 .94 o2&l 367] 92! 91 — = 13
8-2| 8.c8 10.72 0.3¢%| 327 2¢ > - =13
8-2 208 1%.02 6.3%| 3021190 95 =1 — |
=3 2 5% 983 9:5] . :
B-3 Fo9l. a3 .0 0,351 331 |94 | 14 — — | 3
-] 937.5 035 F/laulaqg 32
-3 548 1e2.45 0.34] 303197} 24} — | ~ | 3 [&
B-219. ass.& o3¢l vs#|l ¥ 7S| — —_ 3 |
6-7 58] gqva 0.28 L2F] lor] 96 — | — 8 [«
B-3 .48} 911 1 o »¥] 3l wol 2§ — - 3 |
B-3 5‘, 959.3.9 0.3 58 | 97| 9 — - > |15
2, I 2 T T N W
} g}‘ o X wd) &'2? '3‘,'—-'};% 3{ v — w._ 2 )
2- - - 8 sz
'nbry ity p‘lfrga kf:anling uft streass | a9 — - 3.5 ,5
Consote. RACHE 7= 0-99:5, AH @ =169
Weather__SUNMY U 1nND)
Remarks Sarplo POIMTS Blv83 1YL Hoves Zhcw
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CuN 2—
IMPACTOR FIELD DATA
40 Plant Nane> N S .
Sampiing Location> D —_E~ ) Sample Ident.>
Type of Impactor> Impactor Substrate>__ AFS
oy Date_¥ - /X -7~(MMDDYY) Time Start {HHMM) Time Finis‘h ( HHMM)
" Duct Dimensions__A“% x -~ ft. or Diameter =T ft.
PTCF DGHCE ™™ Test Duration 1z min.
s Bar Pres‘;f" "Hg Static Press. = 250“' “H:0
“-;)‘7 Hozzle Dia. . Eé inches Condensed Water e - qms
Intake leak ruteI cfm Operator initials "f‘;\:z:_
2"‘" Trepcrie
D'l L 1] [ a Stack Tomaratore ."ﬂ!"lll.'- -‘lﬂl L. Tae.
Cloct in, in, Toup. Talet | Owtlat Tewp. Tong In, Ny
. Nw nm-. n' "o "o b s . 2 b om
T ol S i ko] E— i
we | BHAN1gnol 70786 | BRI 99 1IS9TI3{93 {3201 | ] .
s 5:i9l 712,071 M ETHEYARY ,
"o 1S:22 716.3 97191 1225 \| |=.0
07 S 125.27 122 '-'_;. 27/ }f 2.01
2 o8 C Y 724,76 97 193 2.5 2:0
" (5.2 729.57 27113 1271 A )
T T ‘_%15-5.?-” 132,724 (02193 1327 22\
m B-UE SN 756,40 : —_— :
we | | U704 760,60 (601100193 | 2901 | 2.0
w [+ T17:70] 7¢4 &5 1700194 | 2724 =
" {2::51 —..7.00Q (6l 10317 | 240 2,0
we | -5 1(9:23 'm, Al 11921 95 | 260 2.0
we | U730 7700 6f {722 “é 2445811 27
" YR'E -nq 7 Ll !o¥| a4 | 26721 2.4
" 7-95] 784, 03 61 | gzl v 262 2,0
w [ Tig-] 75820 50| 91 99 | 240 11 2.0]
| ¢ 1iye] 792.63] ] 60 q_?q 2 % 2
[ 4] - E ] O
el B Tt L
ch i, l ‘f‘TZaL 95197 - >3
* Dry atr purge when sampling wet streams \
Console
Weather F.28
s Resarks [ D FAM  Sur
5 78 i - READING & T20K gur  pe ME
Lpwr Y 4 STA RTEL 1 o, 75
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APPENDIX F.3 - Test Run No. 3, 8/19/88
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SANPLINE DATA

PLANT uvovaronsnsn . NONSANTO-SODA SPRINGS PROBE LENGTH AND TYPE ......b°, STEEL
BATE ovvvvvnnnnenas 8719788 HEIGHT OF LOCATION(ft}...cue 49,00
SAMPLING LOCATION ., INMLET NOTILE 1.0y vevvrvvnvnencanse 0,187
SAMPLE TYPE ....o.u.PSD ASSUMED MOISTURE, X .vvvvuer 3000
RUN NUMBER ..0vuneis 3.00 SAMPLE BOX MUMBER .uuvvsenis 5.00
OPERATOR ..ovouveee. MM NETER 80Y MUMBER ...........RAC-S
ANBIENT TENPERATURE 70,00 NETER DELTA W3 «.ovvvvivanss I
DARDRETRIC PRESSURE .13 K FACTOR suaviisnnsennsconne 1,63
STATIC PRESSURE {Ps) -3 PROBE HEATER SETTINS ....... 230,00
FILTER MUMBER ......N-10 HEATER DOX SETTING ......... 290,00
NIN.SARPLE VOLUXE .. REFERENCE DEL P ...ocuvnnan i/l
INITIAL LEAK CHECK 0,001 DRY/BA3 METER FACTOR Y} ... 0.99960
IAD TRAP MUMBER ....... FINML LEAK CHELX ..o0vennrss 0,015 9 10" Ng

SCHKEMATIC OF TRAVERSE POINT LAYOUT

! Orifice Tesporature: dng. F

! Clock Pressure

i Sampling Tise  Bas Meter Velocity Stash Diéferential Ory Bas Meter

Traverse Tisa  {24-br  Reading Huad Ts,  idel W, in, W20} e Pusp
! Point Mis.  Clock) {Va), cu.ft (del Ps}, imsbd _________ Filter Adsorbent Iniet  Outlst lepinger Yacuus
! Nusber in, H0 deg. F Desired Actual Probe Stin Trap (Ts in) [Toout)  Exit in. Mg
e 0,00 12100 708.128

1) 8,00 711,350 0.80 14§ 0.53  0.35 73 88.00 87,00 §0.00 .90
87 10,00 1210 713,240 0.80 161 0.3% 0.%% n 6%.00 67,006  &0.00 .00
END

"t
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PLANT viivnninrnnnns MONSANTO-S0D# SPRINGS
DATE vouvvvnenines . B/19/88

SAMPLING LOCATION ., .OUTLET A

SANPLE TYPE ....u..PSD

RUN NUMBER .uauviuss 3.00
OPERATOR ,0ucunasnn .60R

ARBIENT TENPERATURE .00
BARONETRI{ PRESSURE W47

STATIC PRESSURE (Ps) -0.23
FILTER MUMBER ......W-12
MIN.SANPLE VOLUME ..

INITIAL LEAR CHECK . 0.010
1AD TRAP MUMBER .......

SAMPLING DATA

PROBE LEWBTH AND TYPE ......12", STEEL
HEIGHT OF LOCATION(Ft)...ou. 09,00
ROIIE 1D .ovvnneans e 00186
ASEUMED NOISTURE, T ....oeoo  W.T%
SANPLE BOX NUNBER ..........NA

ma Wl mR n.u-ulualk"
NETER DELTA Hd ervovvavuanas L7e
KFACTOR suevcinnnnnnorensas 0.49
PROBE WEATER SETTING ....... 330.00
HEATER BOX SETTINB .iuveuses 340,00
REFERENCE DEL P vvncrininnse 0.85
DRY/EAS METER FACTCR {Y) ... 1.003%0
FINAL LEAK CHECK vvrvvereens 0,004 3 37 Hg

SCHEMATIC OF TRAVERSE POINT LAYOUT

Paint
Nusber

Clock

Saspling Time  Gas Meter Velocity Stack

Orifice
Pressurs
Differential

Tesporaturs: dmg. F

Dry Gas Neter

F-33

Traverde  Tim  (24-hr _Bzading Head Ts,  {dsl Y, in. H20) e _ Puap
Mn,  Clock} (¥e), cu.ft (del Ps), in std. _ e anas Filter Adsorbent Inlet  Cullet Ispinger Vacuus
in, H20 deg. F Desirsd Actoal Probe Skin Trap (Ta in) (Taout)  Exit in, o
- 0.00 13105 538,510 .

10,00 39.700 .85 143 0.4 0.2 33%0 5.0 82,00 1.00
20.00 44,000 .83 163 0.42 0.42 B 85.00  97.00 1,00
39.00 548-!00 °IH ° 1“ o.‘g 0.“ 293 -w “lw l.00
LN 534,300 6.8% 158 042 042 W2 88.00 B5. 00 L&
30,00 37,000 0.8% 1% o642 0.2 250 w00 91,00 1.00
40,00 381,300 0.0 158 0.2 0.42 2% 9500  88.00 1.00
70,00 543,100 0.63 157 642 042 o7 92.00 89.00 1.00
60.00 589. 190 0.8 157 6.4 0.42 25 74,00 89.00 1.00
%.00 573.30 0.85 157 042 0482 2% .00 90.00 1,00
100,00 N0 0.83 157 0.42  o0.42 e 9100  B9.00 1.00
110,00 581,420 0.83 157 042 o4 238 92.00  89.00 1.00
120,00 383, 000 LN 157 0.42 0.82 57 7200  90.00 1.00
130,00 18:15 509, 300 0.83 157 042 0,42 piM 91,06 90.00 1.00
140, 00 93,500 0,08 137 0,42  0.42 7 91.00  089.00 1.00
130.00 7. 600 0.0% 17 082 682 M 91,00  069.00 2.00
160,00 401,700 0.83 157 0.42 0.82 2% B9.00 9100 2,00
170,00 803, 100 0.85 159 0.42 0.2 55 91.00 B3.00 2.00
180.00 509.900 0.8% 158 042 0.2 i1} 93.00 90.00 2,00
199,00 §14.020 0.83 158 .42 042 5 95,00 %1.00 2,00
260,00 518,000 .83 158 0.42 0.82 m 98.00  89.00 .00
210,00 822, 200 0.88 159 0.42 0.42 249 90.00  90.00 2,00
220,00 626. 400 0.83 158 0.42 0.42 ] M0 89.00 2.90
30,00 530, 600 .83 158 .42 0.42 b1} 93, 50.0¢ .00
240,00 17:05 534.4%0 0.08 {3 o042 042 s 94,00 91,00 2.0
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SHECT < oF =«

IMPACTOR FIELD DATA

Plant Name>_ M A SANSD

Sampling Location> OTieT A Ron 2

sample Ident.> OurletA Luy >

Type of Impactor> ye- Impactor Substrate>
(-3 Date - {MMDOYY) Time Start (HHMM) Time Finish { HHMM)
Duct Dimensions X { ft. or Di-ameter . - ft.
PTCF____ DGHCF .oB%S  Test uratton. 94{,-%_ min.
sy Bar Press, "Hgm"_ Static Press. _ "H:0
(-3 (2] ma
Nozzle Dfa. 0.0001L iaches Condensed Water gms
wﬁﬁ Intake leak rate cfm Operator initials g”ﬁi %!M
§ g St e :
‘f;’u 7, N 1;:r
u)""' bry s o | swa Jummnrten : ' L. Y.
T |50 |l (8 | &[5 [ | F | &5
Wy - e
to\""“.o‘)‘..é'?- leisTad-02)log82%: | 1ISY 195 (A [259 [ {90 | 2-
ws LG5 | (51 & OFsS|o42] |1s5] 92| %5 | 255 | 26w 2
w [(AL[I10%5 ] 5222¢ o "8 [0.42] ISP Q0] I3 [ o944 | 214 z
u,bﬁqus e26.b |08 aMY 1S5] A1 B9 | 295 | 220 | 2
"0 655 | ©30. @ |O0vS|0-9) 1S53 |90 | 24 2301 &
L) 705 a4, WSO G| 8.4 SZ avlar [ 229 [240 | 2
e
m L;:ZM
"n:
[ 1} ]
n4
ns
ns
n?
m
(1} ]
(-]
[ 1]
—WH T B —wa ‘W‘J_EB'J—H L T man oy
® Dry air purge when sampling wet streams
Console_ :
Weather
sz’ Remarks
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L
1-3)

TEEEEE
-4

"
m
n
n3
"ns
ns
ne
ns
na
ny:

[ of 2
IMPACTOR FIELD DATA
Plant Name> /M bnsgntc '
Sampling Location> puFle? A Sample ldent.>
Type of Impactor> Indec<xea  mark T Impactor Substrate>
Date £§ (MDDYY) Time Start (HHMM) Time Finish {HHMM)
Duct Dimensions , ft. or Diameter = ft.
PTCF 'fj DGICF :g#zi Test Duration I min.
Bar Press. "Hg Static Press. _ "H:0
T {1:8)
Hozzle Dia. E/‘ ’inches Condensed Water /j“" gms
Intake leak rate ‘oqé @2 cfm Operator initials pZIm
¢3.079 m mpeeter |1f?

/35| oyt » o | sua hmadidionkd st | segtape | L. e,

Cleek Mater 1a in. Toup. Inlet | Owtiet Tesw, Jomp. in. by
r. Nw Tneding ' L e ‘ i | r 4
Bels3Bl 273 | £#2|,#S| sl 1] S0 | 289 1 0o /5
Bel 281 9.3 | S71L¢S1 5213182 | 2801 20 |25
8Ll «8| g5y | P71,¥S1s72185183 | 243 | 30|15
ALl S 9932 | .27l . ¢slse | 2125 | 25 w0 | r.s
Belrwosl 3.2 1. 39| «slsfiazlez | A2/ S0 /5
RGe | /3) /02 ¥ 1,87 ,vsi/S8 172188 V vz | Lo lis
Bl 25| /14,8 LN lryp 1931 89 1 A3 | 7o | 18
Ael 251 7118.6 P eSslysp | 34 9/ | A27 Mmlrs
Bel| 451119« |, Blslise | AR l2gp | 90 |75
REl 5517232 | 8 ¥¢slssg | 25193 |23 | /00 | /4S
Bolsos| (222 | o, ws|i82 | 94|23 1322 | /0 1 2
861 /Sl/37.¢ ] 89 wslus9 193193 [ 990 | rdo [

IS /356 | 22l eslisp 1 9etgl | 22¥ | /701 3

251 /39.8 | .9 wslsptoc|9z 1 2«7} /40| 2
&4 481 /438 1 79| 45l sl 43192 | 2231 /S0 2
B3] gl /42 | . 9| slus®l salo7 T80 | /60| 2 |
%Ms (Sle V.27 ¢slcp| a5]23 taes | /0|22

i“" A%"G céi c:n _I_‘-E;'.._t% ;é_ ‘So éﬂg =

* Dry air purge when sampling wat streams

Console /of
Weather

Remarks
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SANPLING DATA

PLANT .ooovionen,y, HONSANTO-GODA SPRINGS PROBE LENGTH AND TYPE ......12", STEEL
DATE enierennioneniBe19-88 HEIGHT OF LOCATION(ét)...... 4000
SAMPLING LOCATION , . DUTLET £ KOZILE 1.0 evvunevvarnaess 0,187
SAMPLE TYPE ........PED ASSUMED MDISTURE, 1 ........ 30,00
AN .mw LRI YN 3000 SME Bﬁl mﬂ .-u--'-.ul“
OPERATOR +svervns. MR NETER BOX NUMBER .......... RAC- 9
AMBIENT TENPERATURE B4, 00 METER DELTA H# +vvevesnninne
BARDMETRIC PRESSURE w1 KFACTOR ouvvnennvnnannrnae ﬂ B
STATIC PRESSURE (Ps} 0,60 PROBE KEATER SETTING ....... 250.00
FILTER NUMBER ....uouus HEATER BOX SETTING «vyvvvusn  280.00
WIN.SAMPLE VOLUME .. REFERENCE DEL P v.vuvennnnn 0.8%
INITIA LEAK CHECK , 0.0L0 DRY/GAB METER FACTOR (Y) .., 0.996%0
IAD TRAP NUMBER ....... FINAL LEAX CHELX ..couvenase 0,014 3 3" Mg

SCHERATIC OF TRAVERSE POINT LAYOUY

Oritice Temporatures deg, F
Clock Pressure
Sampling Time  Bas Meter Velocity Stact Differmntial " Dry Bas Meter

Traverss  Tism  (24-hr  Reading Head Ts, (del ¥, in. H20)

Paint Ka,  Clock} (va), cu.ét (del Pul, in std, Filter Adsorbent Inlst l.htllt Iepinger VYacuus

Nusbar in, H20 dwg. ¥ Desired Actual Probe Skia Trap (To in} (Toout)  Exit in Hy

Sm————- 0.00 1102 981,103

82 10,00 83,100 b.8% 153 0.4 0.4 ™ 2.0 91.00
n 0.0 999. 700 .83 133 0.41 0.4 e 97.00 93.00
B2 30.00 93,5620 0.83 136 0.4 04 m 93.00 2.0
L} 0.0 997.850 0.83 1%  0.41  0.41 274 .00 92,00
M .00 1002.010 0.89 1% 041 0.4 o 9300  91.00
1 80.00 1006.970 0.6 1% 04 0.4l m 00 .0
7] 70,00 1010.273 0.6% 1% 04 o4 80 9500 9.0
B2 B¢, 00 1014, 42¢ 0.8% % 04 o4 m §2.00 9300
n %.00 1010.59% 0.8% 12 S T R X m .0 9L
B2 160,00 1022.720 0.85 17T oy o4 m Lo T
n 110,00 , 1626.900 0.65 7 6 a8 il 78.00 .00
n 120,00 §031.173 0.83 137 0.4 0 2b4 9%.00 94.00
B 131.00 1035, 480 0.85 157 o8 0.4 b 93.00 53.00
B3 140,00 1039. 418 0.B3 157 641 0.4 be 3.0 93.00
By 130.00 1043.520 0.85 157 &M oM 2% 96,00 "0
4] 150,00 1047.6%¢0 0.8% 157 04l 0.4 bl 93.00 93.00
By 170.00 1031. 000 0.6% 1% 04 oM S 93.00 92.00
B3 180.00 1036, 000 0.83 139 [0 ) I Y w 97.00 3.0
83 190,00 10860. 100 008 158 0.4 0.4 b 100.0¢ 95,00
LH] 200,00 1044, 27¢ 0.6% 1% i 04 % 95.00 9400
B3 210,00 1068, W3 0,63 18 064 0.4 ™ 93.00 93,00
L] 20,00 1072. 53¢ 0.6% 1% o4 0N it .00 9200
8 0.0 1076, 750 0.8% 18 64 0.4 m .00 92.00
] 21000 5102 1080, 960 .83 15 o4 04 bl 9%.00 X
END
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111

PLANT ivevvanaseod NONSANTO-50DA SPRINGS
DATE svvvevnnnseren B/9/68

SANPLING LOCATION . OUTLET 0

SAMPLE TYPE ........PSD

RUN NUMEER ......... .00
OPERATOR «.vvvvnser JRE

ANBIENT TEWPERATURE 75.00
BARDNETRIC PRESSURE W47

STATIC PREGSURE (Ps} .25
FILTER MUMBER ......H-10
AIN,.SAMPLE VOLLYE ..

INITIAL LERK CHECK , 0.008
IAD TRAP MUMBER .......

SAMPLING DATA

PROBE LENGTH AND TYPE ......74", GLAGS
HEIGHT OF LOCATION(#t).uuuan 89,00
MOZILE 1.0y sovervanannnnese 0,186
ASSUMED FOISTURE, X ........ 3000
SANPLE BOX KUMBER ..0vvevens 3.0
NETER BOX NUMBER ...........RAC
METER DELTA H3 +vovviacrinns 1.78
K FACTOR wiunaerianvaniniane 0.4
FRODE HEATER SETTING ....... 330,00
HEATER 20X SETTIME ......... J40.00
REFERENCE DEL P ..cvvuvnnea N/A
DRY/BAS SETER FACTOR Y} ... 1.00730

FINAL LEAK CHECK . ccvvevene 0,004 3 3" Ky

SCHEMATIC OF TRAVERSE POINT LAYOUT

1y

Eloctk _
Sempling Tias  Eas Meter Velccity

Traverwe Time  (24-br  Ruading Haad
Point
Runber

Stack
Ts,

brifice
Prvsurs
Differential

tdel H, in. H20)

Tesporature: deg. F

Dry Bas Matar

fuap

F-42

Min.  Clock) (Va), cu.ft (del Pe), imsté. __________ ____ Filter Adsorbant Iniet  Cutlet lspinger Vacuus

in, K20 ' deg. F Desired Actual Proba Skin iry {Toin) (Teout) Exit in, Wy

—- 0.00 1347 167. 798

10.00 171,310 0.80 160 0.3 0.3 ™ 98.00 97.00 360
20,00 175.310 0.80 150 0.3 030 it 99.00 98,00 3,00
30,00 179,330 0.80 - 181 0.39 0.39 n 98,00 7.0 LM
40.00 183.320 0.80 160 0.3 0.38 20 95.00 93.00 300
0.0 187,300 0.90 150 0.3 0.3 m 935,00 94.00 .00
80,00 191,300 0. 80 160 N 03 e 93.00 92.00 3%
0.0 195.300 0.80 160 0.3 0,38 ril) 91.00 89.00 300
80.00 199.310 0.80 160 01 038 et ] 89.00 88,00 5.0
90.00 20530 0.80 159 .3 0.3 24 90.00 B%.00 3.00
100.00 207.309 0.0 160 0.3 0,38 po i) 83.00 87.00 1%
110.00 211.300 0.80 160 0.3 038 i) B8.00 B7.00 3.00
120,00 15117 213, 300 0.80 1% 0. 0.3 e 88.00 a7.00 3.50
130,00 15127 %310 0.0 162 .3 03 261 B89.00 67.00 Ly
140,00 3,510 0.9 180 0.3 0,38 el 88,00 87.00 .50
150,00 27.300 0.9 159 .3 o3 e 58.00 B7.00 1.5
150.00 235. 300 0.80 180 0.3 0.38 268 B8.%0 88,00 3.5
170,00 35,310 0.9 160 0.3 0.3 70 B8. 00 B8, 00 3.50
180,00 16117 239,300 0.80 160 0.38 0,38 %% 88.00 B8.00 3%
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APPENDIX F.4 - Blank PSD Runs

F-45




%(L IMPACTOR FIELD DATA
: )

\’1)/(' Plant Name>  MopésTo - Sod@  ghrineg
Sampling Location> 1WWET Sample Ident.> T3_AnNL, M®BS- origy- Pb-ac
Type of Impactor> _Awbeasons — Bl Impactor Substrate>_c.ncs Fgae
(fg, Date < i (MMDDYY) Time Start 17:20 (HHMM) Time Finish 13:35 (HHMM)
Duct Dimenstons X ft. or Diameter q'’ = ft.
PTCF 0.4  DGICF 0.489¢ Test Duration i min.
ad) .
he Bar Press. a4. 1 “Hg Static Press._ -1.3 “H20
- [ 11:8)
Nozzle Dia. O 05y inches Condensed Water ¢ - gms
£3
ke 1 . fnittals mu
Intake leak rateg oal cfm Operator initfals &L.' JITuw
ey
Temsaretere ImPacmey
Ory fas [ 14 o Stack L ] laptome L. Yae.
Clech Tatar in. in, Tomp. Inlet | Owtiet Teap. Tomp., in. Ny
n. | ne mating ' | a0 " - L * r " Gom

SEE8E8EE
-4

ne
m
ne
L1})
ne
ns
”n
"
ns
(11 ]

e/ Tl70i.412

¥ .
A <)l 704.4< 10,850 | .86 | iel RS | 8¢ 192 ¢o* | 4.0
A leedas ] 200.41 Jo.xo | ¢ | set P sy | &Y 268 to* |8.0

i 291 ea"14.0

v T e T T T T R

® Dry air purge when sampling wet Streams
Console

'“W‘P_E%___Mﬁ'?h&
St Mol D, o ¢ RM_;_

" Remarks M Pty ¥ NO‘L],..Q‘. U'uq..__
o A Y

F-47
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ne

IMPACTOR FIELD DATA

Plant Name> [r y s CAOrJTD - sLA “Baia”
Sampling Location> w=f ™

Sample [dent.> mss - 27 " F¢- 0

Type of Impactor>_ A~dgcsonm Impactor Substrate> C.acs = oxol_ .

[P

Dateos{r % (MMDDYY) Time Start_!°6/-< (HHMM) Time Finish 12/6.5 (HHMM)
- _ - I ¥ ’ -~ - a -~ g 4
vuct UIunswns_'.ag__x___n_ or Diameter A Ea re.
3.4 1 N [T T 1]
PTCF oS DGMCF _2.9940% Test Duration 15 .
— —mar— Ery mia
Bar Press. urzm‘? "He Static Press. -7.2 r *H,0
[11
Hozzle Dia.___ o .1 inches Condensed Water " gms
24 L
Intake leak rate_o .o/ cfm Operator inftials mm; TT W
o 1=$r——
ah oduol ol
s ORZE )
s » Py Stack et II:-. o
tlech o i, to. | Tem. | tetes | outiee [ iy e .y
", Ne foading ¢! 10 ne - L4 * 7 r g
LQQI"IQ T
-u | CF Y0001
A-d ] 2< Y3 oo 105% l0.61] /02 | ST | *%F | 212 co* | vo
p-31 iS00 l6yr-21 lowrle.ey} ‘621a2 | 3¢ 232 60° {yo
1315, 20¢ 251
PRy

T L N T e - T R T T R T T - R T R ™

* Dry air purge when sampling wet streams

Console
Weather
Remarks T A ADEE T 2 BurTen Mogre rMrATLLE
?Tﬁ.t.' " " \C - l?‘quli.&k
F-5
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APPENDIX G - MOISTURE AND ORSAT ANALYSIS FIELD DATA

G.1 - Moisture Recovery
G.2 - Orsat

G-1




APPENDIX G.1 - Moisture Recovery
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203
(1)

ne

Plant Name>

JONSANT

IMPACTOR FIELD DATA

Sampling Location> OuTET A
Type of Imgprtor> ADasin) Hk-ul_

Sampie [dent.>

Zoer ser J

impactor Substrate>

® Dry air purge when sampling wet streams

Console

Date OS%;5S (MMODYY) Time Start 2000 (HHMM) Time Finjsh _ (HHMM)

Duct D‘Im‘ensions X ft. or Diameter - ft,

PTCF N/& DGMCF od Test Duration [2.0 o min.
Bar Prese 2913 Static Press. T g0

Nozzle Da._O. L@f- 1nches Condensed Water s  gms

Intake leak rate D015 ¢ Operator initials fg.n-,

HOdte T i) rg%\ P GD“"
ory o TIMPACR
N I R I -l i el T U P
Clect Matar in. i, Tonp. Ialer | Owtlet Tewp. Tomp, in. Wy
[ 4] Nm Meading N’ no ned r - b b 2 bt §
2000 312 .56 | SR ———

2. [0 [316.%5 05304 |16l |$t | F2 {23 | — |+
A-D [20201320.71F | 083 |24 fei |84 | 2 | 3us {
A-L |2030]| 324 . O304 | 16l |%3]| Tl | 515 L
AL [2040]32%.7 |0 T3 o4 ] 16l ]| 53] TI | B30 {
A-2 2080 532.5 |OF3o4+i] 161l |R4] $2 ]| B90 {
AL 2000 3T |05 041 lor <2 | 2%S (

2A10 |39 ¢ |053|pgl | el|®s | B2 | 259 {

S |2120 | Y45 |03 oy | lel |30 ] B2 |28 i

N30 13ux.S |os3 o hiep |90 | §3 | 237 t
AS [HAV 1252 .2 03[0 | (6 | A1 | X3 | 242 {
5 [2150] 356 .3 o s3toti | et [A3] G | 26T ¢
AS 22001360, a0l 9 RH O] ter | Sal S5 | 267
L — e
% 1gd) =196 %
—FBJ"MH_ ) WA (A ma ed) TTr B T )] =] M‘J

Weather

Remarks

F-7




CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

MSS ~OBIBTT - MM

Plant MoNSANTY SoOn SPZINGS Sample Identification Code: -1 - |
Date 0% -tb-K¥ AOTrED 4
Sampling location (NLET £ lhev NO. W-5
sampie type MUY
Run numper | 0
Sample box number o

~n1 7

-
Clean-up person t)

Solvent rinsas

Amount of [mpinger Weight (grams
[mpinger Impinger Solution Impinger Tip Weight
Number | Sglutign I (9] Configuration t Final Initial I Gain
: KNocodT | EMPTY | MGS yo-b | 9589 353
AN
2 { oh’&JO; Al00ml €S e 3% 566.( | ¢v.2
2 0Ny I~0d, ! KbS 156621 e
) 7
4 WA tmfy | meg 1950 1486.4 la2ese
s 1S 1350, | omgs W T (sTC e
6
7
! |
Total Weight Gain (grams} 213 . €0

G-5




Nl

"
{

103
{t-7)

04
[ 11]

107

(31}
nt
"y
n3
14
ns
8
(1}
(1] ]
n
1)
w1

IMPACTOR FIELD DATA Kz,5 .
Plant Name> 7'~ < Al
Sampling Location>_ cuflet 13 Sample Ident.>
Type of Impactor> Impactor Substrate>
Date ¢ //7/¢f (MMDOYY) Time Start (HHMM) Time Finish (HHMM)
b 7 7 | p— {itd) LR
Duct Dimensions ft. or Diameter . ft,
—TEIT. T ium - nA)
PTCF LY DGMCF Test Duration min.
) i Tiad]
Bar Press. 2J+-f§ "Hg Static Press. - "H,0
Hozzle Dia. ‘ﬁ“ﬁ‘il # ¥ 1inches Condensed Water e T gns
Intake leak rate ‘JE‘IQV”cfm Operator inftials QJ;
by A0t
joag | 1© 7Y Tomerstare impodter |y
Ory Sas ar o Stack Textalen lapinger L. Yac.
Cleck Matar in, in. Tenp. Inlet | Owtiet Team. Tonp., In, Hg
. T Tnadtng L' L) Ll r ¥ r ‘r r Gaog
83l 381 4.7 .79 . ¢4 enl 77 | 220 e
3 #¢ (2L | IF |, Y g1 & 369 2
Sl MRS |79 . ¢ 31 £ | 290 2
3ldoekl 6.4 29 o ¢Sl 23] 2vS Pl
3 (&8l 35,3 (29 ¢ Y| &% 232 4
Il afl 3¢ 2G|, §3 g2 | 22 2
Heoel 3¢l 301 gt o 52 §2 1 /98 =
el «%| w91, 81.4 g1 82 | /190 2
Ll sgl «58| . ¢1. 4 F3| §3 1 30S =
plasofl «o 7| 2. 41 £3] 228 o
¢l ¥l STl 1. o3l L4l ) 2
olaap] 59331 . &1.¥ |l es| 232 2 ]
w.'t.-‘\-’-#
Twm AT ] (77 T T ] - =7 ) T T ] (L

® Dry air purge when sampling wet streams

Console

Weather

Remarks

F-9

L |



CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, S, 6

MSS -O%lbss ~MMIY —

Plant MONsanNTD  Sodn SARNES Sampie Identification Code:

oTo -1
Date O -16-%% XAD Trap # A
Sampling location CUT(ETL_ B fillev NO. W -2

Sampie type M ‘H
Run number ] o : ADR ~i0nl N 4o Pt \
™ 1 shedde lD;) %

Sample box number

Clean-up person RFY

Solvent rinses _m

! Amount of inger Wei
Impinger Impinger Solution Impinger Tip Weight
Number Solution {q) Confi i Fi i
| 0 = | | Sos |
! | Knoekoui” v | MES - 4.5 | 30
} EHPTY béh—\p—
o N .
b, o] 65 baga 5997 [ecs
OanN ' )
3 %M:?’ Nmomfll MGS Ladpd 5981 | 20
Ol Lo, ~+74.3
¢ P, et | MeS Bii5=d L)
SiLCh o
® | cec ~3504 | MGS 1710 994 | oo
6 |
7
! ! |
Total Weight Gain {grams} _alc’-_f




gundy

ot
{1-3)

0
(1-3)

1
{1-3

3 EERZE
-

ne
m
(1}
n
L 11 ]
ns
ns
ns
(1] ]
ns

(:c‘fé')'“f-j

Plant Name> Mon SamMTO — 5004 SPRUAMGS

Sampling Location> €V TLET - C
Type of Impactor>
Date i/11/s¢

IMPACTOR FIELD DATA

ANIDE ESEN

Sample Ident.>

[oo oy

Impactor Substrate> (L#Ss FiACE

(MMDOYY) Time Start? -7

BLLP
Duct Dimensiens X

(HHMM)

Time Finish . 2 7 (HHMM)
. — T

—
prld

— "t O Diameter ! ft.
N L]
PTCF DGMCF Test Duration L 48 LS min.
1) . 17—
Bar Press, “Hg Static Press, "H20
[T} S K N
Hozzle Ma. ¢ /%7 (=%)inches Condensed Water gms
THaT T2:)
Intake leak rate_ ¢ fm Operator initials __CNR
L)
5
Teaguretera Lant
Dry fas AP a Stack Wot oz lwinger L. Yac.
Cleck fater tw, In, Tewp. Inlet Outlet Tenn. Tomp. ia. Ny
rr. L) Moeding 1t* Ny "0 r b 4 L) r r Cavm
227{ ?7092%
A3 7.31] 295 a8 & 3% ] 260 §0| %o - - 2=
P3 2.471 J99.) zF |29y az| @/ - _ -
4> 2.57] 8030 '3y | 270 ) 83| #¢ — - 3
A2 ¥.07 701 1 -5ff 222)] 95| F3 - - 3
A3 £ G 1. 3| 218 #57 o3 —_ - 3
43 §.27] gis. 30 L] §5) %3 — — 3
b2 | 5.3 G, 28] 2] & e¢ — — 2
ks | 547 red. B 213 Yol v - - 3
A Ys7 vi)./ 3| 21¢] #7 | V¢ - - 3
A | o.01 B3I +38] 205} ¥¥| ¥S —_ — 3
ao |l a7 ¥ 5. “381 202| @ 14 - - 2
/o 9 .17 $ 34, L 38| 20395 | &7 — -~ 3
ey Ay nan (7 T ) mar . (adl (ol ol T ) (lll_l
® Ory air purge when sampling wet streams
Console Ap~ O.% K= 0 4£
Weather
Remarks




CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6
MSS-OGI&ET ~Mrii¢

Plant MonANTL SODA SPEINES Sampie Identificatton Code: or -/
Date 0% -l=-5S XAD Trap # __ NA
sampling location ovuter D £ lev No. _M

Sample type M LU

Run number !

Sample box number

{lean-up person

zivent rinses

Amount of Impinger Weight_{qrams) |

. Impinger Impinger Solution Impinger Tip Weight
! Number _Solution {q) Configuration Final Initial Gain
' ! t | | I
I - | [ . |
L KNccicoui | BMPTY MgS | B2 5'00,32}3,1 7
lonN I
2. ! H"\loa‘, i |OOa.f Més- -\15‘0{’ 5‘??77} {2622
OAN y ‘I
’ HNO, ~ 100 Gs LH[.B 60"/’-5/- 27
P eneReIt demey T MGS HoFAddetzy | oz
5|-L|.C-»ﬁ'
S 17gEl 13509 1 N6S 137259 e
6 {
7 | [
i i i I
Total Weight Gain (grams) _ad. 77




Lt

Tant Name> /':/)-\,u_
2N | ol Ptant Na

- s AY

77 IMPACTOR FIEL

S Y

)
i A

D DATA

D rerr :;

Sampling Location>

£/ Type of Impactor> fr

Sample Ident.>

., JSTEETY,

K= 9/ )
A!‘J’ .'-/2 ] ‘A\l
S T AT

Impactor Substrate>

2 Date_% -;;;z-.‘;"-(PMDEJYY) Time Start I‘T.f 3) (HHMM) Time Finish '2.|=-'3l(HHHH)
Duct Dimensions x ft. or Diameter Y- ft.
—aa [FT) . [T
PTCF DGMCF : Test Duration |7_gm min.

w:  Bar Press “"Hg Static Press._ -2 25 “H20
“‘;jl 7Mozzle Dia. 0";??6 fnches Condensed Water___' . - gms
Intake leak rate , O/ cfm Operator fnitials :%:;TE
?”.'." Trrhcrap :
Ory Gas [ 4 a Stack 'E’"'"’E‘*— MrtoT l-ll.::lr L. Tae
Cleck Retar in. In, Tomp. Inlet | Owtlet Teme. Tewp. in, Wy
re. e eading 1t' LT ] (T ] - L4 L4 "D f [
I3 5T 2% —_—
w [A-Y119°76] 609,42 ) .24 | 42 87185 | 325 Y, J
wos 199 elLlM5] [ | | el [3¢0]\ 1H.0
s [9:95] £13.49 3126 1389 1\ 149D
0 19:51] 5i5.35 27 | 25 e |\ [ |48
- 1-5 817, - : i a2[ 25 | 3221 VYV |40
" 20" A1 22 ] ; 721 85 1302 | N |40
Mo 20-7-1 p2. 67| ! ' 90185 | 282 | | 4.0
n 23| 623,79 ’ 90188 | 2¢2 | | 4.0
ne i) 522,27 0 [85 | 283 [ Y. 0
" 22:24] 627,22 0 |95 | 25Y | Y9
ne D] 6527.26] : 91125 | 268 [} Y.0
vy 3] 631,291 y / 91 &5 | 272 {] 4,0
ol A-620:-3] 223921 ,92] ¢ 2 ies| 274 i o,0
" 20: 44 635,93 | 9/ z% Y0
" 2.4 -’237,?‘1 9/ | 86 2 ‘L-//.O
s 223 3395 T2 12 23 2 .0
pi ;d,?étL 041,971 | Y1726 | 233 ?, Q.
N . - L,
o0l L1 T 152 g7 1238 1 N2
® Dry air purge when sampiing wet Streams
Console -
Weather
2 Remarks

F-13

¢




.GOIIOIAI‘IDI
MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant MHMovspi Sampie Identification Code:
Date O% - lb-¥¥ XAD Trap #
sampling locatien _OOTLET A Flrey No. W""
sample type M i
Run number 2
Sample box number
Clean-up person
Solvent rinses
Amount of W
Impinger Impirger Solution Impinger Tip Weight
Number Solutien {q) Confiquration Final Initial _ Gain |
1 | KNocKeor | EMPry | M6ES 133, 01 1781 K¢ 9
O N
2 %N, o0l M6S Lo ¢ 19763 oy ¢
O.(N )
; N0, dmel GBS 4375966 | 5, 4
¢ lkisgedr | EMPTY | MES VYL 31Y72.4 ) 22
CiARE)
‘ Such
s 1SEEL 1430, 1 MG 889 1 ST 10
6
7 !
|

Total Weight Gain (grams)




CORPORATYION

MOISTURE RECOVERY FORM FOR METHODS 4, 5, &

Plant HlonsipI™®

Sample Identification Code:

Date OF-(2-5& XAD Trap #
Sampling location QUTLET C© *f"-.LTETZ NO, w-9
Sampie type Ml('
Run number N
Sample box number
Clean-up person
Solvent rinses
. —impinger Weight (grams,
Impinger Impinger g‘:?:::'ogf Impinger Tip el He@n—,
Number l Solution g} ¢ I I in |
| KNOCIOUT] EMPD | MAGS )
L] 0,41 15T 1oas
Y J
L |y ~ioowl | MeS 632 ST | ghk
AN
3 1%, 00w 1 GS LT 160-7 | 2yl
| -
4 anag st | EWM MmMe s ‘379,7 %7.7 ]:L%
ik |~ -
s | IR 3008 | MGS 9 17214 gfﬁf;
8
’ !

Total Weight Gain {grams)




MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Mant _Mmsanio Sample Identification Code: MME-CBIT-Mmy1-TH-3
Date glioley XAD Trap # L

Sampling location 4«-\0&‘ @ILW &r—%“a) /(@V

Sample type Mgt

Run number >

Sample box number N A

Clean-up person ?FS‘ '

Solvent rinses &ﬂbg(@]é ’

Impinger Impinger éﬁ?ﬂifoﬁf Impinger Tip %
L Wi | )5
2 7y | es
3 ss.¢ | 7Y
T (1) 7.7 1370
"5 > 708 //QL
6 | S '
7

Total Weight Gain (grams) o /b/ "/S?.ﬁé




(R%e ke IMPACTOR FIELD DATA
o Plant Name>_MinganTo - Sove S paiNCs - s
Sampling Location> (M ee.T Sample [dent.> Ruw # - -81188 -xD. v,
Type of Impactor>__Awseasen’ - Gumow M Impactor Substrate>_Guass Fasa .
ey Date ggmlaa (MMDDYY) Time Start__ (40 (HHMM) Time Finish :s'os_ { HHMM)
" Duct Dimensions X ft. or Diameter 3 jﬁros' T el
Xy . ]
PTCF 0. 404 DGMCF o, Test Duratton / - min.
o Bar Press .. 6!3mmx1‘4-1 "Hg Static Press. -1'3‘,.;‘ "Y,0
Hozzle Dla. ~.;23 inches Condensed Water - gms
Intake leak rate_o. ot cfm Operator 1nituls_m3_g_m%3‘-ru)
O.0af AP. a4,
ry W0
Tamsarstere 3—‘"""“4 st
Cleck ' fy o " ;u‘:l Intet | owtier .:::.' l-t::p'" ?.'..':‘.'
”", ™) Mesdieg rt* g "o [ L3 v r L) oo
- o qoof 6943.3Q81) . R -
a8 | B-4 |75 st oq6.649) 50 | .s¢ 1 ier Jec | &y [ 2237 6a* {78
we | A-F 1S qg] 625931 .50t S5 | 8/ sl §¢ | 24l «0°]i.o
»? ’
-]
s g=187
Mo
m
(1} 4
ni
n4
(111
ns
n’
1m
[ 31 ]
[ ]
a2t
(T ) A T
* Ory sir purge when sampling wet streams
Consola RAC*S -
Weather__ Mice . et %0°  Pe  wuuds AR S o 10-20
2 Remarks_F Qie. A S
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CORPORATION
MOISTURE RECOVERY FGRM FOR METHODS 4, 5, 6

XAD Trap #

Sample Identification Code:

Plant Wrrsasts—
Date 3/(’?/8’8
Sampling location (jdpﬂéi- EED
Sample type _ mm!/{

ﬁun number :ED

Sample box number

Clean-up person )

Salvent rinses O.!U \L[-UO_?_)

M@:&

Amount of —impinger Weight (qrams
I:ﬁ;ggir Impin?er Solution Impinger Tip He1g:t
I
! ] none -0 /Wzbjrﬂ/ Feo.e | 4 343
e i,y koo Nadd) o | <348 722
} ,@..MMQ? LoD ibdled s @06./0 £.9
| Vit
‘ O | fhddked [watl 4B0 las
s W | 2oy AL 79400 08¢ Liyy
6
7 ]
1
Total Weight Gain {grams) - ‘/5/1'5‘4?

G-17




2&&?1

©
Ny

plant Name> HLONSANTS

IMPACTOR FIELD DATA

Ban .

Sampling Location> OuTLET A
Type of Impactor> Andersay Mk (L

SHEET f/,_

sample Ident.> CWIER SE€T &/

Impactor Substrate>XATS A Bt

192 Date OF-1E:XE (MMDDYY) Time Start_{S'3  (HHMM) Time Finish { HHMM)
: —r ; —Tar—
Duct Dimensions X ft. or Diameter _ ft.
PTCF ogMcr |.oB%5 Test Duration o min.
144:8) St ) "
tm) Bar Press. - Hg Static Press. - H20
6'3 » MNozzle Dia.o-t‘i'(%m inches Condensed Water ‘ qms
A’_‘t'b Intake leak rate cfm Operator initials ﬂw
& 0.0 chme 4:'3"#-(-% S Leak 0.01 cfu Tardih § mphqus’aus pratee
615 | 439.4%0 e e
Tampere ture !
Dry Gas [ a Stack b — ] L. Yac.
Clock Neter in. in. Teus. Tnlet Dutlet Towp . Temp. In. Ny
L rt. T Resding ft' Heo L f ¥ r 'r i Gvm
oo |BC 1625 w32 1073 036 | te2 | 5T | ¢ | 200 1o ]
ws [B-G [ VS3S| u4eS [o2210.3¢] ez | B[ T | 217 20 t
w (B-6 ] 15¥5 | WS04 [ssioX|te2 [ G [ 9 | 225 £ !
w [B~C[55S| uS3. 9 [6.73] 03| 62 192|950 | 2371 [ %0 [ I
w [©-6 [ 104 456 .990] STPPED [~ 90 { our | 44
e |0 | ST TermP M.@‘le .=
o [&28 96
B {630 (gb
"2 (FATY (%2
" ST I 1S | Dam| = 19,324
ne B4 [1703] 49305 [ 03 ede | (6] SF¢| 93 233 | 54 !
o (D-6 11D | %61 | 023 O3 (56 q5]| 493 261 ] !
m a-{ 723 |dA0Yd (a3l o%] 157|495 | 942 | 297 | 74 i
@Hg-(, (3% [494-5 [ 673]036] 5?2 |3+ |93 | 237 | @0 | ¢
- e 74y |49% -4 | 075|087 157 144 |93 23¢ [ 100 | 2
m IB-5 176+ [Boz-¢ Joas [0 67 (42 | QA2 22 | 10 | 2
w 13- J1sed 1goe 0.79 1 0-37 :97 9219 | 235 | 120 [ 2
W [R-S5(1%14 |59 6o [O.KI0C 3NN 157 | 2| 4 ¢ %_37 (% | 2
Tam A ) .77 1) T T3] [T L) (7
* Dry air purge when sampiing wet streams
Aomwte 10 FAN ON 3UTLT D WENT RauN ~1600. P SR RBE
Weather PLACED VERIUAY AoD ctmw D T DukNG BlsE
* ST eD ATV ST (B MOWeMANE @ 1653
22 Remarks

F-20




COmPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6

Plant /M "‘0; Sample Identification Code:
Date gln 18k XAD Trap #
Sampling location Oujf/p(-\ w/%
Sample type At W

Run number ﬂ 3 @

Sampie box number

Clean-up person @Z.M". Gﬂ
Solvent rinses QIM ﬂMO‘g

. Amount of Wei
Impinger Impinger Solution Impinger Tip Weight

|_Nymber Solytion {9} _Lonfigyration Final Inftigl Giin
| .
o .
! % Al Lo ! fhdded) o | PSE lzLo
: ( .
2 SNy oty MW A2l @o.2 i
} oWy LeyoO g oo 65 {poas tsoss | e

4 ) o W “yenol eS8 | 3.0
sl gl | 25° Wedd 0D I L6083 Ty,
) _ :
? |
l Vi
Total Weight Gain {grams) ’:} (93_5_ 8(




CORPORATION
MOISTURE RECOVERY FORM FOR METHOOS 4, 5, 6

Plant A/oMuro

Date 37‘//3'/?‘?

sampling locatton Oudfef K

Sample type

Run number

Sample box number

Clean-up person

Mm L

Y

Sanple Identification Code:

YAD Trap ¢

[:«,dﬁﬂ W -1

Solvent rinses 9.4 N f/x/o3_ ,
Amount of - —lmpingar Weight (grams]
Impinger Impinger Solution Impinger Tip Weigrt |
Number ; n {q} ] i [nitial Qain
I
! Non<& ° AOD J41.0 | 4792 (32w
: o iRy [~199. | STD 544.7 | $93.8 |62
D
3 04 n Ky |~1° mah ovs | oie.s sgo
! NN 0 m b Y752 | 4ase |14
> 1S Ged | 22D MDY 1o a3 sy
6
7 | |
} I

Total Weight Gain (grams)
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EEEESE
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He
m
n
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na
”ne

Lot ol
IMPACTOR FIELD DATA
Plant Name> /7cnsgn Yo |
Sampling Location> o kT A Sample ldent.> A G
Type of Impactor> dock =c~ Impactor Sybstrate>
Date (MMDDYY) Time Start S (HHMM) Time Finish { HHMM)
Duct Ditn'ensions X ft. or Diameter ft.
PTCF g4 ocugr , i’g’g’ 2 Test Ouration /l'm— min.
fad)
Bar Press. o "Hg Static Press. “H20
Hozzle Dia. ' ./ £% inches Condensed Water ' . ons
Intake leak rate ,0/?’%’4%&: Operator initials %,
090 R | irpacter
%E try s a» A | sua [ mter | tapiager | L. tac.
Clack fater in, s, Tomp. infet | Owtiet Tomp. Tomp. in. Wy
r. L™ ading N LI ne L, 4 - - r T (I
3] S&I 4L 251 38 g¥ | £3 I3 A
A 3508 g5 | . z5sl.2¥p 6| &4 | 395 2
A3l /S] 2 7517 gr| £5 | 330 2
2 J8| s 25 .3F =l £2 1 321 Kl
A4 3] 36| 200 5 38 231 S0 2310 S
3«5t 237 | 75| 38 9¢] g7 | 297 =N
S5 225 | 751,38 A 172 | 39 P
/05 |820.9501. , 781, 3F 2719« | 29¢ 2
_,Lg_ks‘t_‘ 2dfe _bbcked WU, Ardey fes
‘ 3%, ¥50 rexqg,+
£ 3 el w02 | 751, 381/591 s £« 1 320 =2
Al o vef |l.os] zglsse] o7] fol iy
42 S 9 1 2x 1 321 /881 911 &8 1 3/3 2
2 % %4631 551,271 /59l ¢31 G0 | 5% A
o SgA 1 sl .3v] ysolgv]l 92 1 2w/ 2
Aol sel 4p9 | o<t 3elis7l 92192 | JAs9 2
,43 206 25381 isplo2]e/ | 2¢5 2
—'%?ﬁ" mﬂi ‘J.%S_T.‘\S’&' _%& 1 i%r Ql&_/ ol %"—J
® Dry air purge whan sampliing wet streams
Console = /2
Weather
Remarks

F-23




CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, S, 6

Plant _ALD ASANTD Sample Identification Code:
Date ?‘//K/ib) XAD Trap #
Sampling location _@M’LG’T C

sampie type _Mm [{f

Run number Y ’éf‘jﬂ-ﬂ w- 1Y

Sample box number

Clean-up person

solvent rinses 0. # ﬂ/JO:,

Amount of : _Im.l.nnr_uﬂsh.t_(s:m]’__|
Impinger Impinger Solution (l:mp‘lnger Tip Weignt |
onfiouration _ Final __ Initial  Gailn |

Number Solution (q)

r
: Luone d A0 9327 | Y44.0 [33%%
?  loiwmoy [ ~ico | ST o571 5a0.3 | 47y
I ALY N Rl o> MOD ot | Lo 195
) ndu @ O D 4l Hi’?-‘? [-7
? Shea (el | 0> MDD 7% ) He T 1 sag
6
7

Total Wetght Gafn (grams) 6 Yl8 |
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m olnouvnlnqmmu MI
n‘!: TR TRY RN .B'lﬂ'“
SAAPLING LOCATION . QUTLET C
m TYPE cooeen PSR

SANPLING DATA

PRODE LENGTH MID TYPE ,,.,,,12", STEEL

HEIGHT OF LOCATION{#E)...,..
MOIILE 1D, .ovviirninnnnens
ASSUNED MOISTURE, I ........

.00
0.187
.00

RUN RMIER «oruuias .00 SAPLE NI ONIER ..........0A
IPERATOR ...........C}R METER BOT WUNDER ...........RAC-B
mlm m“m .‘lw mn mr‘ m LA AR RY Y] ‘-b’
SMONETRIC PRESSURE W17 KFACTOR oosvurornvnnnnnrnen 0.48
STATIC PRESSURE (Px) 0. 40 PRODE HEATER SETTING ....... 250.00
FILTER NUISER ...... ¥ HEATER DOX SETTING ......... 280.00
HIN.SAMPLE VOLLME .. REFERENCE DEL # suvvevrernee 0.5
INITIAL LEAX CHECK . 0,010 DRY/BAS METER FACTOR (Y) ... 0.9%%
l“mmn LY EETY) Flumm (R XR NN RT I Y] °|°1‘Is. h
SCHEMATIC OF TRAVERSE POINT LAYOUT o
! Oritice Tesporatire: dog. F
H Clock Prussure
! Supling  Tiee  fas Metwr ‘Velocity Stach Differamtial Dry Bas Mator
PTraverse Tims (Hekr  Randing Hood Te, (do]l H, in. KDY - Py
i Point Mia.  Clock) Ve, cu.ft (da) M), in sid. Filter Msorieet  Inlst  Owtiet leginger Vacuus
! Masher in. H20  deg. F Dmaired Actual Proka Sita Trep (Te {al (Te owt)  Exit  in. My
e ——— 0.00 2148 202,540
n 12,00 007,100 oK 1 0N o3 u Hoo B0 3.00
[} 20.00 0,200 (N % ol o3 R 7.0 W0 3.00
H 30.00 3% 6o 13 ol ON ) 90.00  85.00 3.00
R 40.00 8.300 6N IS on 0.3 m 3.0 7.0 3.0
0 30,00 902, 400 6% 3 oW 03 304 7.0 %00 3.00
] 50,00 04, 540 o B ol 0N ot TN NN 3.00
1] 70,00 910.720 e 18 63 038 b . 1000 - 9,00 3.08
5 78.00 4103 14070 6N I3 oM o1 2 100,00 95,00 3.00
8TOP ’.ns
| ] 84,00 5100 36,120 0.0 2 &u 03 b o1} "o WK 3.00
| M 50.00 ™. 5 M 13 0o 0.3 411 %00 9400 3.00
' 160.00 02,450 o 1M om 0.3 303 .00 %0 3.00
‘M 110.0¢ e, 000 Gt 1B LN 03 '] "o 9150 3.00
[ M 120.00 950,900 o i3 oM 0.3 7] 101,00  %.00 3.00
[} 130.00 53,100 ¢ 18 un oD %3 100,00  ¥8.00 3.00
4] 180,00 "2 MR R N 3 L) 7.00 %00 .00
9 150.00 263,340 [N ] 12 on o2 o] 9%.00  9%.00 3.00
M 140,00 %7, 400 0.0 19 .3 0.3 L 94.00 92.00 3.00
8 170,50 V. o0 13 oMW 038 » .00 2,00 3.0
B 180.00 4134 975.500 oLi0 M oMl 03 31 2.00 1.0 L%
1]
F-25
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CORPORATION
MOISTURE RECOVERY FORM FOR METHODS 4, 5, 6§

Plant MO_/JS&A/I—D Sample ldentification Code:
bate _ 2/ H',/Y? XAD Trap #
Sampling 'l{ocation DUTCET b

sample type M L1

y s W al
Run number 5 M’

Sample box number

Clean-up person H’-D &»&P‘-—-ﬂlﬁ_ﬂj

Solvent rinses 0./ 4 M40

. Anount of : . MMH
Impinger Impinger Selytion Impinger Tip : Weignt |
M {q) Configuration Fina] Initiqd I Gain |
: noné O DY ¢y} 50 Y.0 2504
2 DN fd ) ~tod | STD 781.3 | o3.0 [ 148 3
P Lo B ~vaed b 0D e o] Tany
_ ' 0
4 Nerwé 0 O 4.0 Yes.o %@f
S I&lieaGed | 300 | mdd 17940 | 3.2l
S .
?

Total Weight Gain (grams) 6;8 Z./ @_
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SANPLING DATA

FLANT ciuaesausaans HONSANTD - SODA SPRINES

PROBE LENBTH AND TYPE ......96", ELASS

DATE vevaevavarans. 3-10-88 HEIGHT OF LOCATION(¢t)...... 89,00
SAMPLING LOCATEION ..OUTLET D ADIILE 1.0, vevvrsvnravnnnss 9,186
SAMPLE TYPE ...uu...PBD ASSUNED MDISTURE, X evvvare 39.00
KU NUMBER ......... 2,00 SANPLE BOT MUMBER .....:...s (N
DPERATOR ©.4vvvnnna BB METER BOX NUMBER ....uvvred RAC-4
AMPIENT TENPERATURE B2.00 METER DELTA HD cvvvvrrcnaane 1.7
BARDNETRIC PRESSURE W13 K FACTER woivaniinnnsnanians 0.50
STATIC PRESSURE (Ps) =4.23 PROBE YEATER SETTING ....... 75000
FILTER WUMBER .,....20 HEATER BOX SETTING ......... 250.00
MIN.SAMPLE VOLUNE .. REFERENCE DEL P .ovvuuuernd N/
INFTIAL LEAK CHECK . 0.008 DRY/GAS METER FACTOR (Y) ... [.00750
IAD TRAP NUMBER ....... FINAL LEAX CHECX oiuvenvrenn 0,014 3 5' Hg
SCHEMATIC OF TRAVERSE POINT LAYODUT
Orifice Tomporature: deg. F
{lock Pressure
Saspling Time  Baw Meter Velocity Stack Diéferential Dry Bas Meter

Triverke  Tine {24=hr
Peint Min.  Clock)
Nusber

Reading
(Va), cu.ft

------- 4.00 1450
B4 15.00

B4 20.00

L1 30,00

B 40.00

] 30.00

2] 50,00

B4 49,00 15:38.3
S0P 16:%0
3 679,00 17:00
1) 74,00

Bé B84.00

] 94,00 17:25
B3 104,00

3 LN

M 120,60

M 3.0

b3 144,00

B3 134,00

M 164,00

M 174,00 10144

703,621
107,860
712,080
716,320
T0.570
724,850
129.09¢
TR, T80
Tib. 400
160,810
164,850
167,000
.8
7. 170
m. o
184,030
780200
192,630
798,900
801,200
B05. 080

Head Ts, {del W, in, K20}
(del Ps), in std,

e

Pusp

Filtsr Mdsorbent "mr—_ﬁﬁl’;r"hpinw Vacuus

F-27

in, H20 deq. ¥ Desirad Actusl Probe Skin Trap (Ta in} (Tmout) Exit  in. Hg
0.89 159 0.4 0.4 320 3.0 9500 2.0¢
0.88 15y 0L oM b1} 95,00 95,00 2.8
0.88 159 o.M oM 285 97.00  91.00 2.00
0.58 15 ol oM m 160.00  92.00 2.00
0.88 1w 0.44 0. M 269 99.00  93.00 2,00
0.88 5% 0.44 0,04 m §9.00 93.00 2.0
0.68 159 0.4 0.4 m 100.00 93,00 2.00
.69 160 o.M 0.4 2% 100,00 9300 2.00
0.09 159 6L oM 274 100.00 96,00 2.0
0.69 ) [ LI N ! ) 250 103.00 95,00 rR
0.08 181 0.44 0.4 260 102.00  §5.00 .00
0.88 161 0.4 0 U 28 102.00 95.00 2.00
0.08 181 0.4 0.4 267 106,00 96,00 2.00
0.50 161 0.4 004 282 79,00  95.00 .00
4.08 160 .44 04 i) 98.00 .00 L0
.59 180 0.4 0.4 260 99.00 9400 2.5¢
.88 160 0.4 044 240 99.00 94,00 .00
0.89 160 0.4 0. M4 2% 100.00  95.00 .50
0.88 160 G4 0 259 50,00 74,00 3.00

@
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IMPACTOR FIELD DATA

' . -
Plant Name> MowSANTO — SoDa S PRanll =
Sampling Location> N LET Sample ldent.> qu-oe?:qgv- PSD-1N o

Type of Impactor> awdenssy o [Pesermen, Impactor Substrate> c.oass riger - AD

I
Date Qg!ihq (MMDDYY) Time Start_l{z!-!_é;_p_(HHM) Tiu:e Finish ll‘.wl_? (HHMM)
Duct Dimensions X ft. or Diameter 9 - ft.
PTCF 0.§4  DGMCF 0:9996 Test Duration Ve nin
— - —Qnﬂﬂ_ﬂ— 7 p— )
Bar Press. &3 — Hg Static Press. -‘7.3_"’ Ha0
AL}
Hozzle Dia. __ O 15> inches Condensed Water ) - _gms
I'BII ]
intake teak rate Eﬁ' cfm Operator initials muu
n eak ra Fa) pe —
ry Gas
ot
Tanpery tore . Last
Dry e » T Stack Mt b Iwinger | L. Tae.
Cleck fater ta. in. Temp. fniet | Owtlet Teup, Tnp. 1a. &y
e, = feading ' no [ * L - r s GQow
o '.'TOQ.DLQ
B4 fs 194136 losojose ]| s | 88| ¥ ] 223" ¢o° ]2.¢
3 {so 713-2) |ledloss|ieys | 8] §F+} 231 Go* 2.0
5
R o B A T
* Dry air purge when sampling wet streams
Console
Weather
Remarks
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uo S#eeT |oF T T
P IMPACTOR FIELD DATA
)

i Plant Name> MoNSANTO S

" sampling Location> OUTLET A Kun ) Sample Ident.> T/UERSEAA

Type of Impactor> ANIDERSoN ME (L  Impactor Substrate>_(lew Hhe
AT~ 1 o

Date O 1A —S¥ (MMDDYY) Time Start L 205 (HHMM) Time Finish ___(HHM)

-y e
Duct Dimensions X ft. or Diameter . ft.
Ri-f] — . [T L]
PTCF DGMCF t-ogg Test Duration : min.
LTI BT
w3 Bar Press. “Hg Static Press. "H:0

s

Mozzle Dia. 0-136 inches Condensed Water gms

;()6 Intake leak rate cfm Operator initfals Gb%ﬁ

0.6 @ 1Sk. K=o.uag ™
oy Gt ~
ey | 535410 2| g, JJ‘M M““‘:&“

Cloea A " . %2:’ tatat | owtiet Tows. 'ﬁ:’ Iii.':'

Pt. Tm Mneding ' "o LT - i ad ‘r r] Gop

w [AC 135 159, (0951042 (o3 1Q5 | §2 (%60 10 i
w [AC 11325 1 5940 |ODBlodz] (63 (551 81 1335 | 20 i
w (26 /EE | 54%.1 |O.85 (ARIRE | 8BS | 2% | 36 {
w [A-Cli34S | g5 €3 rau‘*: B2 4 | Ps £0 /
v (AL 13581 557.01 6% nu7] 157 | a6 O | 2538 SO \
w Pl 14051 5or S [o55toae] (S8.]1 33| <% | 265 | Co )
w |ACHTS] 6¢S5.1 [oslode] 7 az| 25 | 2872 | 20 ]
m A9 5.9. (9 | 055odr] [ST] aF %“—) 25771 9o )
n A 1435 E'i‘b,§ OssSlour] iST] 9/ o 5y CI8) {
m |A-L [1445 [g11.« [0-55]d- %] 197 | 21 ¥v7 | 25§ (5% {
ne |JAL 11456 | Sl -4 |0fs|ow | 15D [F2 255 |0 [/
u |A-4150515%5 ogslodd 191 [92 190 | 2577 |20 |
WAL 556595 |055[0.42L080 [9) [0 263 |20 |/
w o A-2]15251 833.6 [6.54 042 187] 9, gg 247 | j4o ] /
" A-2l153515497. | o.é o4 191 1 | 4 1150 | 2
A2 1ISYST(,0).7 0831042187 o5 | o | 250 | /60| 2
w A7 :‘gfg b&)z—ro : 28log [79% | 31 |50 | 285 | (70| 2
o [AZ ) . . 2 Z
e ool logslesnl ey (B 9o, [ 2g7 1 1901

® Dry air purge when sampling wet streams
Console
Weather

2 Remarks
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PLANT +uuuansevnsno - MONSANTO-S0DA SPRINGS
DATE vivennonsrannn B/19/B8

GAMPLING LOCATIOM , . QUTLET #

SANPLE TYPE ........PSD

RUM NUMBER vuvvauvis 3.00
OPERATOR ....ovunnanJiE

AMBIENT TEMPERATURE 7500
BARDMETRIC PRESSURE 1.17

STATIC PRESSURE (Pe) -0.23
FILTER MUMBER ......N-12
NIN.SANPLE VOLUME ..

INITIAL LEAK CHECK . 0.014
IAD TRAP MUMBER .......

SAWPLING DATA

PROBE LENGTH MND TYPE ......12', STEEL
HEIGHT OF LOCATION(ft)......  69.00
ROTILE Ld. vovreninineneens  BaiBe
ASSUMED WOISTURE, I ...uveee  39.00
SANPLE BOT WUNBER ...ovuvans 3.00
METER BOY MUMBER ...........RAC-3
METER DELTA W3 ..oouvnnvinnn H
I FET“ lt.ll!‘ll‘l'l.‘ll'l! l
PROBE MEATER SETTING ....... 330.00
HEATER DOI SETTINS ......ucn 360,00
REFERENCE DEL P +vvuvvvauccali/l

DRY/BAB NETER FACTOR (Y) ... 0.99430
FINAL LEAK CHEEK +ovveensnes 0014 3

SCHEWATIC OF TRAVERSE POINT LAYOUT

3" Hy

Peint
Nusber

b
8b
1]

b

Clock
Saspling Ties  Bas Meter Velocity

Traverse Tiae  (2¢-Nr  Rmading Head

Stach
Ts,

Orifice
Prossury
Differmtial

{del B, in. KID

Tosparatures deg. F

Ory Gas Mater

Pusp

Inpinger Vacuus

Exit

in. W

Min.  Clock) (Ved, cuft (dol Po), Qmwtd. _____________ Filter Adsorbent Inlet  Cutlst

in, H20 dey. F Desirsd Actual Probs Skin Trap (Ts in) (Te put)
0.00 13119 83.079
10,00 87. 200 6.8 19 445 048 89 BlL.OO 800
20.00 91.300 0.9 1% 045 0.45 %0 3.0 B0
J0.00 ¥5.400 .5 157 045 0.85 {3 23.00 8300
0,00 97,300 0.89 198 043 Q.43 % 89.00 8500
%0.00 103,300 0.9 1% 043 0.43 il 2.0 8.0
60,00 107,400 0.09 % 045 043 (] 92.00 2800
70.00 111.%00 0.00 1IN 045 0.48 283 95.00  B9.00
£0.00 115.600 0.09 1% G5 0.43 m 94.00 . 9100
50,00 119,400 0.8 138 0.4 0.4% %8 T 9.0
100.00 123.200 0.8 139 043 045 3 95.00 9300
110,00 127.200 0.89 I 045 045 i .00 9300
120,00 131400 0.600 I 045 045 % 3.0 N0
130.00 175, 600 0. 18 043 0.4 m w00 92,00
140,00 159.000 0.0 S8 045 0.5 w 95.00 9300
130.00 143.000 o.n 1% 0.45 045 w3 93.00 §1.0
160,00 147,406 0.9 (3@ 0.4 043 280 92,00 5100
170.00 131,600 0.9 1% 045 048 258 .00 9300
180. 00 199, 500 0.9 159 0.4 0.4} 30 94,00 §4,00
150.00 139,560 0.8 1 045 048 22 93.00 .00
200.00 143,500 .69 158 0.3 045 253 2.0 B0
210,00 166,000 0.89 138 043 0,45 280 $1.00  90.00
220.00 171,800 0.89 159 045 0.4 M9 : oo 9100
230,00 175,900 0.09 158 045 0,43 2% 94,00 92.00
240,00 118 179,730 0.69 158 045 0.4 34 W00 .00
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APPENDIX H - MM 111 ANALYTICAL WEIGHTS
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CORPORATION METHOD 5 ANALYSIS DATA SHEET
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Client _S'MP T}wﬁ. Date __ )i - -7 -
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CORPORATION METHOD 5 ANALYSIS DATA SHEET
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METHOD 5 ANALYSIS DATA SHEET

. Run #
Client £ o - Jlee Date
Plant Technician
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APPENDIX J - PRELIMINARY SAMPLING POINT LOCATION AND TRAVERSE DATA
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APPENDIX L - RADIONUCLIDE ANALYTICAL DATA
L.1 - MM 111 Radionuclide Data
L.2 - PSD Radionuclide Data
L.3 - Blended Feedstock Radionuclide Data
L.4 - Summary of Analytical Data

JES/055




APPENDIX L.l - MM 111 Radionuclide Data

JES,/055 L.1-1




Ba/s /6 LN3D HAd % 9§°*6 To
NUTLIDITI0D By/Llrs8 dn¥S/10a % S9's ¥o
SISLATYNY Bd/S 76 du¥S/12d & 99°6 L 27

HOHHI BIS T
W 0001 40 Nw T
du¥sS 0002000
Lisy
TASY
uljw poot
titsl  98/9 /6
(Be/76 76 ) "D pue (8/6 76 ) 19
srkkdetdns  ULNYeUd séntedddnd

41va SLIRN

88/S 76 LN3D HA4 % 6011 to
NOTLIJI?T0D 86/L1/8  dNYS/IDd % EL°¢T €0
SISATYNY RB/S /6  dlAVS/IDd % EL"®1 €0

HOM43 9185 2
T 0000 4U TA 2
dWvs 0002000
¥ZHNL
TASY
utw ¢oot
0givl BO/S /6
tagse 76 ) 19 pue (RB/6 /6 ) T
hkxkhdo bt Hd atdbadsdnst

alvd SLINN

HALSNT AuNan

HI1T1d4d ANY 3SNIY 3A0Hd ‘A=T~NI=T[IWW=ABLTIBOTSH ‘NHA=Z=NI=~T1IiWn-B0LTIB0SSH “VYHd=Z=hHI=t1TuN~BBLIB0OSSW
’ ATYH Lntdad 3GL'EZ'ulSw

SUNINAS wunstigyr

Bdsez/ul

BB/6 /6

BH/ET/H

vty HB/LL/H
L ]
wr9Sutels  wd

+i06€5° ¢ a1dIX
+4BL92°Z 0tZ=04d
+3TLF1%2 012=04d
ALIATLOW 3NITDMN
SuUIUUO)

T[S Itduesg
waISAS BUTIUNG)
Jaigdald
IUNOS JO ujbudg
Paluhod auf} ‘azwy
AQ parpitian
gjesAleue 3o adAl

+302%0°¢L a14714
+3S0€E°8 olz-uad
+3L91E s 01Z=-Hd
MLIAYILDY 301120w
SIVIwwo)

¥Z1S Ilduwes

Wa3SAS buIuno)
1a1edaid

3UN02 30 yibuan
Palunod awil) ‘aieq
Ag pargjraea
91sAteur 30 IdAL

¢l 310day

Sluawwo)

8,Ul. 13430

ugjedo0

Jlep bely

JIvp UOT I [JwO)

diep Jaydaay

U ‘IYep UOTIDeTIOD
3dAl I[dueg

Ul 21duky

L.1-3




8g/T /6 IN3D ¥dd % us'e lo+36221%A a1314

NOILDIANT0D Ba/stLissg dw¥S/I0d % 1L%8 fo+41896"1 0IZ=-04
SISAI¥YNY BU/T /6 dWYS/1IDd % 1L°W fu+dsL18° 1 0IZ=04d
alva SIIND qoHE3 518 2 ALIATLDY e [1h & R TIEN

TW 00T 40 N €
dNYS 00QUf0"0
[144 ]
TAND
Uty ool
00221 88/t /&
(BB/8 76 ) "9 puU® (HE/8 /6 ) 19
skddsaatsd  ULNY=0d sastsdnnes

easz /6 LN3) didd % 00'@ 10

NOILD3IMI0D 88sL1/8 anNV¥S/IDd % HZ'Z9 to

SISATYNY HE/T /6 dHYS/IDd % BZ'L9 to
3lva SL1NI HuHYE D1% 2

T U001 40 IN €
dW¥S uguofo*o
gINL
1483
utw 000t
Sol!sT 88/7 /e
(8878 76 ) N9 pue (€8/8 /6 ) 19
[ 23RS TS TY Hd kdsbdbssss

y¥3aL¥nn AyHID
HAONIAWI ‘dI~Z=NI«[)InWH=HALIRQSSH
ANTYH AIVYE 3LISKW
SUulddy vonsiar
LEPES ¥4
UE/B /6
BEsE2/8
oy BB/LE/H
I O
Lv9S0"98 w4

FIUIWWO)D

9Z}8 3afdues

WILIBAS BUTIVNOD
Ialedald

wunod 30 yibua
P3junod 3awr) '4i1kyg
AQ pITITIaA
g1sAteuR jo adAl

+39s5%17g Q41X
A L1 4: R 01Z=84d
+3€1Z8" ) 01Z-2d
ALIATLODY 3a1ona

S IUING0)

4Z18% Ilaurs

wdIsAsS bujauno)d
laledatg

IUNGD Jo yjabuaqg
PIIUNOD Jwll ‘31P(
AQ parjraan
STsATRue Jo adaAl

0) JI10dey

LR UET

.0 13430

uoyt)edon

¥lep Oviy

JIep UOTIITAduwo)

3iep 1dfeIIy

Wil ‘alep uol3zal(e)
8dA} 9 [dweg

ar < [auey

L.1-4




¥IINT4 ONY AGNTIH 3908d

88/6L/8 LN3D H3d % (9°S 10439696y Jd7431X

NOILDATT0D BgrsLl/e dW¥S/1dd % Zu's To+ALbbe®y 0i2=04d
SISATYNY B8/6Z/R AWYS/I0d L ZH'§ TY+4EE99°9 01Z=0d
41wy SLIKN HDHY3 9IS T ALIATLOY 4a11INN

U0 W 9 $IUILWG]

dw¥y uo0o9l*o PZTS Ifdues

gloy wajisAs bHuyiunod

TASY dalvdalg

utw gouot junoc3 30 uizbuan

€141 BB/IE/Y

(8878 /76 ) N9 pue (BE/8 /6 ) 1

erkdanktns  O0INV=Od seardrkeés

Pl

une2 WLl 'A3I%y
Aa pagpjraaa
sisA[eu? jJu adAl

98/62/8 LN3D d43d % £2'9 10+38592°'9 andia
NOILD31110D es/t1/a dn¥S/IDd % 9%°L Tu+dosel’e 01Z=6¢d
SISLIYNY Bu/6Z/8 dWY¥S/I0d % 9%°L TO+IAECEL L 0lZ=ad
Alvd SLINN d0ddd 918 2 RLIATLOY FAINI0N

40 W 91 gSludwuo)

4AWYS 600U91* 0 JZ18 @rduby

dt Nl w3IgAS butIuno)d

nASY laludalyg

ute ool 3un0d jo yibuan

oFtZT des0f/8

(ag/g 76 ) 19 pUe (BH/8 /6 )} 19

[ 2232228 1] Hd etkendybdar

H4lSNN AHHEAD

'ieZ=Y10=TLTHW=BBLIBOSEN 'NUd=Z~VI0-TTINN=-B0LT00SSH ‘YUd=Z~vYLO=TI un-88L1BOSSw

AMvH LNDHA SEL'PZ'uESH
SONI M4y VADSiUl
aRsTZ/OY

dh/8 /o

HH/EL/H

upia AUsLLYS
JS1 4
HEYSO HE Y4

pal

Quwiy

unod Juwly ‘eieg
AQ paT3TIan
sTsAteue Jo FdAL

01 Jl0day
SIUPwwo

2,61 Jdud0
uof3ea0n

¥ep bEly

dIVP UOTIFITOWO)
21ep JJFIIIY
‘3Ivp uoTlIAITLIO)
adAy I1dueg

at srduey

L.1-5




¢

001 40 1w 0S
dW¥S NUC00S* G
dZHS
‘1AH3
ufw odoT
SO0IST  BR/L /o

(88/6 /6 ) 19 pue® (8B/6 /6 ) "9

@ ® ® ® ®
88/l /6 INBD d3d % £0°9 To+dlree’s analk
NOILD3TI03 BR/LI/A dA¥S/T3d % 65°9F ou+dBL6L 2 01Z=94d
SISATIYNY BB/T /6 dw¥e/1Dd % 6S5*9F 0U+d0¥EL"T 0iZ=fd
ALva SLIN 40444 D1 Z ALIALLDY A017100N

flUIwwo )

3218 a{dueg

WwaiIshs buyiuno)d
lalgdald

unod jo uibuan
PaJuUNod auwll ‘a1vq
AQ PIjITIaA

ITTIFIYSI Od sketedrbdns sT19A[Pue JOo 2dAL
BB/l /6 IN3D 434 % EE°S 10+3S(P¥* b dTar
NOTLIAIN0D #8/L1s8 dW¥S/Idd % PE°9 To+asLLz e 0TZ=04
SISATIYNY BA/I /6 dN¥S/10d % PL*9 T0+366S0°¢€ 01Z=04
LYC SLIN 404¥3 518 ¢ ALIALLrOY AU1TINN

NDILYINDTYI3Y $ivawwo)

AWVE 00000%" 0 4Z1% ITduwey

oZgy wajsis PUTIUNO)

TAY¥3 Ialedald

utw goot Junod jo yjbuaq

tie Besv /6
(BB/6 /6 ) "9 pue (HB/6 /6 ) 19
IYIITYITY Od ssesatnsnr

HALSN'T Adda9
HAONIAW] *HI=Z=¥L0=tIVAN=8BL1B05SH
AVH AD¥8 taZsw
SONLHAS Yqusiygl
BB/TZ/0T
BY/6 /b
LLYAX¥4']
uirin HE/LL/B
JSIw
APYSH HE  Sd

Pa1dnod Jwty ‘ajeq
AQ patjriaa
sisA[Pue Jo 2dA}

63 3110day

€juawwo)

8,401 184l

uoy1ea0n

#1ep bely

»1ep UQTiITduwol

Iiep djaday

JWil ‘939p uCf13a3TIO)
2dAY Ipdues

gl arduweyg

L.1-6




Y3114 ONY FENLY 390dd

88/L /6 INID HAd % BL'9} 10+36066°1 Q1414
NOILD37T00 88/L1/8 dN¥S/I0d % 0&°91 fo+36e9e*1 ‘"0fl=04
SISATIYNY 88/L /6 dW¥S/I0d % 0691 £0+39852°T 01Z=04
alva SLIND d0HYd 918 T ALIALILDY 34I179nN

3 $IUabud)

dn¥s 0000520 9IS ITduwy

| X 44] WaIBAS O:_—ucno.u

TASQY 13iedaid

ufw gool uned jo yjbuan

Triyt QB/8 /6 Pe3UNOD Suly ‘Ieg

" (a87vi/76 ) 19 pde (se/¥1/6 ) T AQ PaTITIa

shabberss  ULNV=0d séesssassx BT2ATRUR JO JdAL
... 8B/L /6 LN3ID ¥Id % §1°ZI 10+38006°G a1454
NOLILDATTIOD Be/Lise dR¥S/I0a & PutZT ZO+ATOEL 0IZ=8d
SISANYNY B88/L /6 du¥8/I34 % ¥8°*Z1 ro+AlgZL 2z 01Z=-8d
lva SLIND HoN¥3 915 2 ALIALLDY 2CI1INN

o) S3UIWWo)

dw¥8 0000520 9218 atdueg

YIHS W331sAs butjuno)

IASY I9aedaly

ulu 0001 uno2 jo yibuan

SEIvl  wB/L /6 Pajunod augy ‘ajeg

(88/%¥1/6 ) 119 pue (8878876 ) 9
R kb brd Hd stetssaser

I HALENT Ay¥dD
‘de?=810=T1INN~EBLIGOSSH *Nud=Z-0L0=11 INN=BBLTH0SSH ‘YUd=C~BIU=T1InN=BELIBOSEN
4IYH LNOdd BZL'SZTIZYN
SONIY¥AS Ya0siql
88/Z2/ui
00/0 /0
LYY ¥4]
00ty 68/L1/8
' ISIM
US950°EE  Sd

Jugy

Aq patiriea
STSATRUR JOo adAl

o} 110udy
Sluaewo)

f,4I 1ayap

T3 YR 1.1

dlep bely

Aiep uvorIeTduo)
¥10p jdiadcy
f3Iep UuotIdIT1O)
¥dA1 atdueg

JI d10weyg

L.1-7




001 40 Tw ST
dW¥3 (000%Z*0

uesy

'TASY

. utu 900l
€11vl  wB/le/sB

(Be/S1/6 ) 15 puw (88/S1/6 ) 19

shxtdnines ULNY=0d sdsdsdssan

® ® ® ® ®
86/6T/8 LNdD H3d % Z9°*01 Ln+3€0€0° 1 . Q131x
NOTLOAMM0D 88/LY/E dW¥e/10d % ZL*ol fo+39zET"1 0IZ=-04
SISATYNY BB/6Z/8 dNYS/IDd % Zitol fo+dE9LI"1 01Z=0Qd
aLvaq SLINN Hoddd OIS 2 ALIATIOY 241130N

fluauwo)

IZ1® Ifduey

waisAe bdugaunod
l1aledaig

unod zo yjbuar
PaJunod w1l *ayeq
AQ parstaan
S1SATRuUR 30 adAl

88/62/8  LN3ID w3d N $8°9 T0+3196L°9 01314

NOTLOYTI0D 8B/L1/8  dAYE/IDd % S&'s 20438501°F 01284
SISXTYNY 88/6L/8  du¥S/IJd % S§°p to*36zoL e 01Z-94
3Lva SLING Youda 218 T KLIALILOY  3G1492NN

00l 40 1w S2
dnve 0000820
HINL
TASY
ulu oot
03zt eB/0E/B

(872176 ) 10 pue (88/¢l/6 ) 19

[ 2EEE2TTEE] LTI TITIIL]

4ILENT XYH3d

Y4114 ANV ASNTY JG08d ‘d=2e(lO0=TiIWN=-BBL100ESH 'NHA=Z=QL0=TTINW=88LTHOSSN ‘YudeZ«dlO=11TWN=0B8L1B0SEN

AI¥H LNQHd 1ZL*SZT1ZsM
SDN1¥dS vaousidl
es8szz/s01

00/0 /0

88/EL/8

0030  48/L1/9

JS1N

Yosyso*es &4

Sidauwyo)
SIS ITdury

@31sA8 DBupaune)
laledaay

UN0I 3o yibuan
Pajunod Juwly ‘ajeg
Aq payrtaap
STsATRUR Jo adAl

G} j10day

s3vawuo)

2,01 1a4ydo

Jogtieaon

21ep Gely

8P UoTIITAWO)

JIep JdpIday

SUEY ‘3I0p UOTIITTO)
adA) aldueg

d1 #1duweg

L.1-8




J1412 .

88/ /6 IN3> ¥dd % Z1*'9 10+48€16°%9
NOILDANTOD 88/Lls8  dWYS/IDd % 09°9 to+30196'9 01Z=04a
SISATYNY Hd/L 76 AWYE/I3d Y U9°9 to+dZary*9 0iZ~04
ALyQ SLiND HoH#d 9IS T ALIALLOY SALTo0N
ooF 40 In 0OF #luauwo)

AWYS U0U0DE*D

(X444

TAY3

utw 900t

9rie6 8as¥ /6

(8gs8 /6 ) N9 pue (¥e/8 /6 ) 1O

¥ZES ITUues

wdIsAs bujiIune)
13aledald

wnod 3o yidbua
pai1unod Jwuty ‘I1wvg
Aa patjtriaa

L.1-9

searaddasy QINV=Od seedanetss sisA{eur jJo adAl
8871 /6 INAD H3d % 99°0L TO+AELEL Y Q1414
NOILD41T0D 88/L1/B dA¥S/IDd % B8°99}% 00+38LED" 1= 01Z-0d
SISATYNY BB/1 /6 ANYS/I0d % 68'991 00+APIEQ* |- 01Z=-0d .
alva S1INN MOHH3 918 T ALTALILDW 3017210 \
001 40 Tw 0OF SIUIUWo)

dw¥S 00000E°0

YEHS
TANA
Uufw oool
GoIST  BB/T /6

{BR/H /6 ) 1H pUR (88/8 /6 ) 19

TYIIITILY Hd sdasandnsi

HALSHT ANAAD
fYI=Z=010=TF InN=BALIBOSSW
AT IVH NIYH IHZSW

SUNTIHAS ¥YQONsSidl

WBsE2/01
BR/Y f&
Ha/EZ/8
gH/LI/8
I8y
ed

HIUNTIdW]

ouio

IS940* i

FZs Irdues

w2?I8AS DButIuno)
Jadedaly

JUNod jo Jibuai
PRIUNCY Juwfl *IievqQ
AQ PaTITIaA
S1sAIvue Jo 2dAL

03 J10day
§)uswwo)

$,01 134U
UOTIRIV]

Jlep 6014

SIRP VOT3ITdwo)
2IFp JdjIiey
‘3lep uUeTIIITTOD
9dAY} Ildury

ar atdaeg

Jurfl




LN3D HH34d % 89°'t
NOILD3TT0Y 88/L1/8  dWYS/IDd % ZL°8
SISAIYNY BB/L 76  dW¥S/1I0d % EL°@
alv¥a SLINN HOHHA DIS T
oul 40 MW of
dW¥S 00000E*D
dIHS
TASY
uiw Qool
SEtYl 8B/L /6

88/L /6
|
|

(8g/#1/6 } 1D puUv (dus/vis6 ) 19

T ER T ETE YY) Hd skevssasus
_ 88/L /6
_ NOILI3TT0D 88/L1/8 duys/12d N B8zZ°zt
SISATYNY 8B/L /6 dW¥S/IDd % 8Z2*Z1
JLya SLINN HOHd? DIS 2
00T 40 MW 0f "NOT4AVYTINIIYD3H
dNYS 00000E"Q
ZTsY
TASY
uTw goot
Crivyl @B/8 /6

IN3D 43d % 90°Z1

(88/%1/6 ) 1D pue (88/¥1/6 ) I

[ STSEITETL O}d skebadhkai
HALSN') A4¥aD
4ALTI4 ONY ISKIY AG0HE ‘A=T=2J0=T1TIKK=BBLTB0EBSN *NUd=Z=D10~CTIHH=8BLIBOSSH ‘YYd=Z=JL0=T T Inw=BALIBUSSN
ATYH LnOud SEL’9Z°618W

SONIHdS ¥aGstal

Be/sZz/00

00/0 /0

uB/s€e/e

ovip BR/LL/B
ASIW
25950°88  g£d

10+3980¢°S Q141X
Z0+39699° 1 01Z~84d
TO+3B899%" 1 01Z=84

ALIATLDY 3A0ITINN
SIUILWOD

JZIE 21dwWeS
WUIISAS bBurjzunod

19lwdalyg

IUN0Id 30 Yibuag

pajunocd Juwl} *aiwq

Aq PITITIA

sisAteue 3o adAl

T0430929°2 andtrx
To+3vL9L'y 0IZ=-04d
ZOFATLEN Y 01Z=04

RLIATLDY A0113NN
flusuwo)

2218 Ifdueg
Wa3sAS BuTIUNO)D

1sledaly

IUNed 3o yabua

PAaJUNod Jwyl ‘Ieq

Aq pativiap

SIsATRUEe Jo adAl

031 J10day

SIUIUWOD

2,01 Isyi0

uot3el0

Ilep bela

A319p uoTIRtduo)

A39p 1diaday

SULY Y33ep U0TI29TTO)
¥dA} atduyeyg

dI ardueg

L.1-10




8871 /6

NOILIATTOD 88/L1/8
SISATTYNY 88/1 /6
iyt

{88/8 76 ) ND puw (BB/W /6 ) 19

LIN3D 83d % Zg'9 10+43L666°S RN
dNV¥S/710d % ¥6"L 10+436ZBE" ¢ 01%=-04
dW¥8/13d % PE°¢L fosarzZel"e 01Z-04
SIINN Hoddd 918 2 ALIATLOY 44171I0N

TW 00T 20 "Tw G2
dH¥S 000USZ"0
(X431
TA43
ulw 000l
9¥ie a8/% /6

sssnnsdat QINV=0d sessesnsss

B8/t /6

NOILD37100 BB/LI/R
QISATYNY Ha/T /6
dlvay

(Bas8 /6 ) '1v pue (98/8 /6 ) 1V
LRI FER S L)

HADNIdNWT

£3UaLWO)
IZTS Itduey

4@ J8AS bufiuno)
laledaly

wunod jo yibua
palunod IJwly ‘ajegQ
Ag patjraap
stgAiouPr Jo adAl

ANID ¥3d % 86°L T0+30€E92°9 aATAIA
du¥s/1I0d % S8*#t 00+3Z19L°%9 0IZ~0d
dRYS/IDd & S8°¢t QU+ALEZST"9 0lz=84
SLINN HOHY¥3 919 ¢ ALIALLDY A01M00N
‘W U1 40 w ST S jUIuuol

dW¥S 000082%0
HEHS
‘TANA
UYfw 0008

S0tsl  a¥/sl /6

Ad 2eessdddnt

HALENT RyYd3d

‘dT=Z=DL0=tTIWkH-BELIBUSSA

ATIYH RI¥T 0fSh
SUNTHdS vaOstyl
Aq4/2¢/0t

aB/s8 /6
a8/€2/v

[ Bb/LL/B
ISiv

£5950°8  Sd

3Z1% Irdueg
wdIsAs Duyauno)
laleaalyg
junoca 3o yibuarn
P3lunod Iwf} *Ijreq
AQ PITITIap
sTsAf{eur 30 addl

0} 1Joday

TIUIND0)

$,01 I34ip

wotTl1Ra01

ajep DOT2

31%Pp uollatduo)

9)ep Jdi:woYy

Jwll YIIVE ULT D110
adA]l I[dueg

dI efdulryg

L.1-11




84/t /6 LNID 34 % 1Z°6 To+39€edz aaLs
NOLILD31T0D 88/L1/8 dW¥S/IDd % 8L°01 ED+abaSL ¥ 01Z=94
SISX'IVNY B8B/Z /6 dA¥8/10d % BL*u}Y EQ+3ETISH Y 01Z=-44d
alyu gLINN HOMHI DIS Z ALIATLOV 34I100N
0001 40 TUw ¥ ‘NUOLLYINDIYIYY L SUETTT R
dn¥S 000F00"0Q #2198 atdues
hTATER wP3sAe burluno)
TASY l3aedaid
Uiw goot Unoca jo yibuan
SOST  98/Z /6 PalunCS aujl ‘a33Ry ™
(88/¥1/6 ) "19 pu® (BB/¥1/6 ) 19 Aq pPatITIan 1
stakataden Ad stssaseses SIEATRUR O 3dA} -
1
88/ /6 INdD Hid % LI°6 10430#L8"L unAIz
NOXELDATT0D 88/L1/86 dHVYS/I0d % L¥°6 ro+dfgee*y 01Z=04d
SISATT¥NY BAsZ /6 dHYS/10d % L¥°6 FOo+aATS09° 0iZ-04d
3alLva SLING d0¥d3 oI8 T RLIALLDY 4a1130N
0UO0T 40 TW ¥ ‘NOTLVINDTVYIIY 23UWu0) .
du¥y¥ Q0ur00'0 JZTT Itdueg
EZSY waITAE butIuno)y
ASY 19lwdalg
ulw 0001 unod jo yzbuag
001zt BEB/E /b PIIUNOD Suwll '@#wg
(6/v1/6 )} 19 pue (88/%1/6 ) 19 Aq pat3vTiap
TYITITLII L Ud etsbsndent sysA1vue jo adA)
HALESNT X¥ddd 03 lJaodayg
HILTId ONY JASHIY 3B0Hd ‘d=E=NI=TTIHWN=BRLTHOSSN *NHA=E=NT=TIIWH-BELIBUSEN ‘Yud=C=nlelllnwn=B4L1IBOSSH E PUFTETLE,
A'I¥H LNOUd 30BYCEE’LFSH 8,01 19ylg
SONIHdS Yaustul ugjjedon
Bgszz/ul J1ep bely
0wos0 s IV Vorjardun)
88/ET/8 #0p Jd13DNy
LITRN] ggsL1/8 QU ‘9lepP UOTIIITTO)D
o814 3dA) I1dukg

LS950%g8 €4 al 9ijdukg



IN3D ¥3& % ¥0°s
dW¥S/10d % PE's
du¥S/7I2d % ¥E'e
HoHd3d DIS T
1w 001 40 1w £
dn¥s 0000E0*D
vZov
UEYE]
utw 0001
oottt BEB/E /6
(/8 /6 ) 19 pue (88s/8 /6 ) 19
exstdddter OLNV=0Od sssdssstns

88/ /6

NDILD3ATIOD 8a/sit/B
SISATIYNY 88/ /6
3ivd SLINN

B8/T s6 IN3) y4id % SO0°4 10
NOILDATI0D HersLIsB dw¥sS/I2d % LT°6E1 ou
SISATYNY BB/Z /6 dWVS/[0d % LZ°6E1 00

Houys 918 T
TH 00T 40 Th €
dnv¥y u0p0ED" 0
aZnl
TAd3
ulw 000t
S0l 88/7 /e
(8a/8 /6 ) 19 pJyv (BB/8 /6 ) 1D
ITYTITTIN:Y Od sesdsdides

alyan SLINN

. HALSNHT A¥¥3D
HIINIGWT *HI=E-NT=[T1TWW=88LLIBOSSK
A71¥H HOYH 1VESW
$£9NIHdS voustdl
ansezrsul
. 8s/8 /6
agsfz/8
outo gA/L1/8
291K
8s95n°*al  ud

10+3200€°L anarx

€o+3L2ES" Y 0lZ=0d

f0+308Te*" 1 0iZ=0d

ALLALLDY 4011204
g3UITUO)D

ZF% aToues

w21%A8 buriunod
l1alsdalyg

UN0d o yjybuan
pPalunod Iuwil) ‘*Ieg
Ao PITFIIAA
gisfieur 3o JdAl

+392€¢€°%9 anats
LELT TR A 0iz-ad
+37192°%s 01Z=84d
ALIATAOVW AQI10DN
£IUIWN0)

Z]S ITOWRS
wdIsAs Hujauno)
N I3ledalgd
unea 3o yijbua
PRIunud Suil ‘#3100
Aa patitiaa
sYsAtTeur jJou #dAL

03 31003y

SIUIVWOY

$,UI 134y

uoyjelon

21ep belg

<IRP WOt 3@ |duo)

Riep 13733y

AWLY *ajep dolilatTio)
odA) Ifduey

Jl1 S1duey

L.1-13




HILTI4 ONY 3ISNIN 3d0ud

. Bg/1€/8 IN3D H3Ad
NOTLI3770D BB/LIsS da¥S/12d
SISATYNY BB/LE/E du¥s/10d

ilva SLINN

(8a/6 /6 ) 19 puw (88/6 /6 ) 1Y

dtadekaddd

Hes1E/8 IN3D 434

NOTLD37700 88/L1/8 dW¥S/124d

SISETYNY BR/1E/E di¥S/12d
A1vG SLIND

(BB/6 /6 ) 10 p
skkkbRend

4MYH LN

® ®
v St T0+42652°Y 9131k
* f€%08 zo+3201Z"1  01Z-Ad
v £etol Z0+4980Z°1  01Z-8d

HpYH? 21IS €
i 001 du T 91
dHV¥S 000091°N

dinl
1Sy
Jiw onot
Sotpt  8B/le/B

Hd sdssvatan

ALIATLOY 44171208

SUIwwo)

2218 FTUWRS
WIISAS LuTIUNOD
laledald

IUNoO 0 yibuaq

Palunod awiy *ejeqQ

AQ BITIT I
sisAteur jo adAy

S BL*L Tu+d6S61%Y ATaIk

% fi's To+39¢bL"c 01Z«04

Y fl'e to+dvzZLS'E 01Z=04d

duHdl 918 T KLIAILDY 30112NN
NOILYTND YO Siudwwd)
dw¥S 000091%0 I21% Itawes
LISY Wwd18AS BuTIUNO)
TASY Igiedald
ulu 000l junod 3o uyibuan

BESO 88s5 /6
ue (Bas6 76 ) 1o
Od £easstneesd

HALSAT AHYdAD

'deCeVIOwT1TWN=BBLTHOSSN ‘NUd=f=VIO=I1VINN=BBLTUOSEN *VHd=E=¥L0wT1TWh=BALIB0STH

NYd 19L EP'6EYNW
SONIHAS Vudsiyl
98sZL/UY
48/6 /o
84/€2/9
outo RE/LL/H
ISIw
6595688 44

P23unod duwyTl) *ajeq

W]}

Ag patifIaa
sysAteur Jo adAl

03} 130day
SJuUILwo)

£,01 13Ul0
uo13102307

1Pl bely

210D UeliI{dwo)
3iep 3A[IDY
falep UOT1d9M[0)
JdA]l dtdweyg

al @iweg

L.1-14



8871 /6 LN3D ¥dd % 25°9 tu+d9%09° ¢ [iMich @Y
NOILD3ANIND BH/LI/B ANY¥S/I0d % ZTL'L fo+38¢0L"e 01Z=-0d
SISATIYNY 8B/ /b di¥S/10d &% 2Lt To+30#18°L 0TZ=0d
Alve) SLINN HOHHA OIS 2 ALIATLOY 44I930N
T 001 40 1IN &2 SJUILWO)
o dw¥s 0000620 928 alduesg
£Z5Y WIISAS DU IURO)
TAHd3E laiwdalyd
UTu Quout unes 3o ulbuan

Irte B8/t /6

(8R/8 /6 ) 19 pu® (8B/8 /b ) 19

shadnasnss  OLOAY=0d sxsdsext s

PI3uNGd awll 'aieq
AG PIT}T1ap
sTsArvue Jo 9dAl

8871 76 INID HAd % §59°s 104399%8'9 J13rA

NO11J33NT00 8grsLis8 dW¥S/I0d & 6L°EIL 1o-3vg08°A O1Z=4d
SISATYNY B8B/1 /6 dw¥sS/I0d % 6L ElZ 10~3viILB gy 01T-94d
alva SLINN HOoHHd 219 ¢ ALIATLOY 3aiNonN

Tw 0071 40 1IW ST
dW¥8 Q0U0GT*0
aenNl
7A43
Ulw o001l
SoiStT a8/l /6

(88/8 /6 ) 15 puUe (8878 /6 ) O

LYYI I S]] Ad sdeksbacnsé
HALESNT Aubad
HIONTANL ‘YI=C=YLO=T [ INN-BAL180SSw
3TYH NIVH 19PSw

SON1HdS Ygustal

BA/ZZ/0Y

98/H /6

4B/EZ/B

outo gesLi/8

A8 Iw

0Y9%u°48  Sd

$IUIWNO)
215 Ilduyws
WIISAS bufiunod
I1aledalq
IUNGI jo yibuan
PI3junoa awyry faieqa
AQ paritiaa
sysdteue jo adAjg

03 lioday

SlUdwyo)

2,01 1auip

uojva0en

lep bely

JIEP UOY 3| duo)

dyep A1y

JUTI ‘910p UOT03110D
¥dA) ardueg

al Ifdues

L.1-15




88/1 /6 LIN3D 834 % Z5'9

ND11D231110D 8e/lL1l/8 du¥S/10d

SISATYNY 98/1 /6  dW¥S/12d
Adiva SLIND

(48/8 76 ) 19 pue (9878 /6 ) 15
OINY=0d sdasrdnatnr

shshbhpbnd

Bu/1 76 LN3D 434

NGILD3TTOD BB/LT/0 dH¥S/10d

SISXTYNY AB/L /6 dWYS/12d
Jiva SLINN

(Ba/8 /6 ) 15 pue (88/8 /6 )} 9

(S 222 R L)

® ®
1+38024°L LETEY
LI YA to+dtE6L 2 QIZ~0d
Vet 10445529°2  01Z-0d

2044 D1S
™ GO01 40 W &2
dw¥S 0000GSZ°0

yZSY

TAH3

Jiw goort

I¥ic6 gesr /e

ALIATLODY 30112nN
SIUIWWO]
¥Z38 Ifdues
WIISAS bupIUnG)
laipdald
JuUnol 30 yYibua‘
PIIUNOD Bwf) *a)eq
Aa parstian
SISAIRUE JUu JdAL

% Lt 10+3¥EG6"9 aT4aTk
T sLey 00+39518"¢ 0It=-84
LI T4 oo+d10TE"y 01Z=84

HOHH3 NIS 2
W 001 40 'Iv ST
dw¥S 0000%2°0

QENI

TAH3

utuw poot

0t51  88/1 /6

Hd seenstsone

HALSOAT Audaf

HEONIAWL ‘HI=£=¥L0=F]iWW~BBLIBOSSWH

ITYH NIYHE OB SN
SUNIUdS YyDsIar
88/2¢/010

B8/B /6
AN/EZ/d

0020 80/L1/8
JS1n

X09950°34 Sd

ELIATLDY d1iana

$iIuwwoy

IZ19 apdues

wdlSAS burTIUNo)
laivaaly

IUN0D 30 yibuan
Pajuned auwyl ‘#jeq
AQ pagiT194
gsigAleue jJo IdAL

Q1 310dI3y

SJuUuwwoy

8,41 12430

uojjeacn

J1ep bely

AIYP UOTIITAwO)

J3)ep JafIday

QUEY ‘Ilep uelldaTIO)
adi1 ayduwg

Q1 3tadweg

L.1-16




HALTIA ANY HENIH IHOHd

89/1E/8 IN3D 43d % Be°L 104385809 an41x
NOILD3N10D 8B/LLI/B dHYS/IXd & ¥Z°%8 To+38L16%9 otZ=0d
SISATYNY 82/1€/89 dhv¥sS/104 % vZ'e To+3SLEL*Y 01Z=04d
aLlyo eLINR yoNya 918 T ALTAYTLOY Fa113n04

Tw 0GT 40 T 2T S3judwuwo)

dw¥s 00002T1%0

alsy

1ASY

dTw goul

BEte a8sS /6

(8878 /6 ) 19 pue (RE/B /6 )} 19

pal

ITT9 a[duerg
4IISA% ButIuno)
13ledalyd

uned 3o yibuan
unod Jwly ‘Ieq
AQ pITFTIaa

drsbbrsdat OLOV=Od seasstavns sSysATeur 30 adA)
BB/1E/8 1N3) H3a & 9Z°L TotdbesL 9 andix
NOEILD3TI0) BB/L1/8 du¥S/I0d % ¥t°6 To+ABZ08*S 01Z=24d
SISATTYNY UR/TE/B dWVS/12d % ¥i's To+AS008° 1L 01Z-ud
ilva S1INN dudd3 I T KLIATLDW Aar10n

TN oul 30 W Z1 TlUIEWO)

dw¥s 0000Z1%0
UENL
TASY
Jtu 0Qof

S01¢v1  HB/IE/R

(Ag/8 76 } 19 pue (88/8 /6 ) 1D

EE3 SR E )] dd sassutstse

434SN AUHAD

‘Ad=E~HL0=TVIWN~ARLTBOSSH *NHA«E=ALULTIWN=88{1R0SSH ‘YHd=E~AL0-1T1T1WW=BALIBOUSSH

A1¥H LNOHd SLL TP BESH

SOUNTHAS vyQoStyl

89,22/0)
98sH /b
a8/E2/4
Hd/LT/H
ISIw
1995p*ga  §d

goiv

eal

Juwil

3ZySs alduws
Wa3%A8 HurIUNO)
lalvdalg

unod 3o yjbua‘
unod awfly *aiwy
Aq paijriaa
sisAteur jo adAl

01 110day
SJUIBWe)

5,01 13u3lQ
Jofeson

Fyep Gely

d1ep UOTIITdWO]
d1ep jdiaIday
‘231ep uej3II3TIO)D
?dA)} ordueg

4l arduey

L.1-17




BH/T /6 IN3D B34 & 18°9 to+3S2E6°9 T Q141R
NOILDATIOD 8BH/LT/B dn¥8/10d4 % €' To+3¥sS6E"L olz-0d
SISXATIVNY 88/1 /6 dW¥S/TDd % 1e°L to+300L8*9 olL=-04d
2Lvd FLINN HoMy3d 9IS & ALIATILOY 391190
Tw 00T 40 "Iw 0% s$juIwwo)
dw¥S 000005°0 9218 atdues
[ 1844 Waj3sAs buyiuno)
A4 laiedald
utw gout UNOd jo yjbuan
9¥i6 B8E/Y /6 P23unod wil ‘¥3iPq
(8s8/8 /6 ) 19 pue (BE/B /6 ) 19 Ag pativian
ebgbkeadie OLOV=(d sdensbénin sysAteur Jo adAlL
8B/1 /6 IN3D H3d % 6¢°9 To+3B9Ie"y ATtk
NDIL1J371100 8B/Llse dW¥S/Idd % 09°tl1l 00+3E995° | 0IZ=84
SISATIYNY B88/% /6 dWY¥S/12d4 % 09°ELY 004372981 0orz=-94
Alya SLINN ¥odad 9I% T ALTATLDY AA11DAN
Tw 001 40 TW 0% SIUINWO)
dn¥S 0000058°0 3218 atdueg
¥ZhHE wdISAS BUTIUNO)D
MEE kK laiwdalyg
Jyta Qo001 unod 3o yibuan
SotsT 88s1 /6 PIIUNGI JuTl ‘Ireq
(88/8 /6 ) N9 vuew (B8/9 /6 ) 19 Ag patstian
TT32TTIIY Hd dtsdadstss BTsATRuR Jo adAlL
MALSNT AdHAD 031 Y1oda¥y
YAINTAW] ‘HI=E=A10«TTIWH=08GLTROCSM g IUIwwa)
A1T¥H A0ve 1GESW 3,01 19410
SONIHAS vaoslyl uorIPI0n
8asLL/ul 21ep beld
88/B /6 ¥Jep voflaiduwo)
gB/EZ/N jep Jdjadey
0noio g8/7L1/8 WY ‘9l1ep UOTIIT10D
JS1w JdAl ajdueg

79950°88 ud a1 o(dubg

L.1-18




STISATVNY B8/ /6 du¥S/12d ¥ 6L Lo+dguli’y 01Z=04d

4Ly SLINN HUHHA 1% € ALTALLDY 40170NN
v 0ol 40 ‘1w 21 ‘4 SIVIWWo)
dW¥s (Q0Q0ZI*0 2% afduly
uisy wajsAS bulIVno)
jagv 1aledald
uTw guul uno2 Jo yibuaq
00tZ1  WB/E /6 paluno auwil ‘diey
(4878 76 1 '1D pue (a8/8 /& ) Ty AQ patjrian
sshdadnbns OLNV={1d steddbsdas sysh(wue jo adiy
8B/T /6 INID 434 % ¥9°5 1u+40LZY*9 HLEDE
NOT11D31100 8e/LI/8 dW¥S/12d % (Z°2Y Z0+3090L° 1 01Z=td
SISATYNY B88/2 /6 da¥s/1I0d % LZZ1 CutASEOL* ! 01Z=-84
ddvd SLINN HoHyd V1S T RLTATLOY 3q110NN
a¥ 001 du W Z1 ‘8 $IUIWW0)
dw¥s 0000ZT1%0 azjs atdaeg
H1HS WwaisAgs burtIuneg)
ASY 1aigdald
ulu ool IUN0D> Jo yibuad
50151 @8/2 /6 pajunod auty ‘Ijey
(4B/8 /6 ) 19 pue (Bes/8 /6 ) 19 Aq patitisa
I L Ad seaestabns sisiieue jo adiy
. BgsT /6 LNdD 43d % BU'we 1o+398Ly°9 aT4d1i
NOT1231100 88/Ll1/8 dn¥8/10d % SE°H Zo+3leze’s 01Z=04
SISATYNY HW/Z 76 dW¥sS/13d % SE°B To+4¥9F0°S 0IZ=04
dlwd SLINN HoHyd 9IS T ALIALLDY AATIINA
‘Il 001 40 W ZT ‘Y SIUIWLo)
dW¥s 000UZ1"0 218 ordury
LISy WIITAS DUTIUNO)
TASY laldedalyg
utw gool junoea jo yibuan
) 0021 88/€ /6 paijuncd awiy ‘aieq
(8878 /6 ) "TH wUR (4878 /& ) "9 AQ PaljTIap
segdxsadntd  OLNY=0d seerdbadis g1sA{vur JOo adAl
Ba8sL /6 1M3D W34 % 65°9 fo+3E6L L 14Ty
NOILDATOD 89/Li/8 dd¥S/13d % Z9°'B zo+d1Z5%°*1 01Z=44
STSATIVNY BY/L /6 dn¥S/10d % Z9°'8 Zo+366¥S° 1 01Z=-8d
aLva S1INN 40483 918 2 RLIATLOY Q1IN
‘I 008 40 TN ZTT 'Y SIUIwwo)
dw¥S 0000Z1°0 PZIE afdubs
L AL WaIsAs bufljunoy
TASY laledald
Ut 90¢t JUN0s jJo yjzbua
SosSt @e8/Z /6 palunod dwll ‘a3eq
(8378 /6 ) 1D pue (HB/B /6 } 19 AQ peTstIaA
SERNEEREOS 9d ksetandbed STISATIRUR Jou adAl
43Lsal AMN3D 03 Y110day
HALTI4 ONY IENTY JH0Hd ‘A=f=D10=TTINN~BRALTBOSSH *NHd=E+J10=13INW=yBLIR0SSW ‘YHd=E=210=01IWH=BBL18YSSW TIUILA0Y
. JTYH LnOsd 19L°ZF*9ESH $,31 I3Uip
SONIH4S ¥yOsial ot ied01
BH/ZZ/01 210 bRy
B8/8 /6 Iep Uorlatduo)
BB/EZ/B 3ep 3ajadey
0piy BH/LT/B WY ‘ajep vOTIDAT(O)
JSIw 3dA) ardury
£9950°0E  4d (1] ardaey

L.1-19




88/2 /6
NOT1OX1T0D B8/LE/8

Laddd HRg
dwieys/s10d

1
*

“9°L

usb

L

10432866y
TutALybE’g

INEN Y
0lZ~0d

L.1-20




Be/s62/8 LN3D d44d % ZiL'L 10
NOTLO3171700 Be/L1/8 AwYS/I0d % Lo’ [44]
SISATVYANY RB/6L/8 dAW¥S/I0d % Lo {0

dLlvd gLInn HOHH3 D18 2

‘T 001 A 14 0§

dN¥S 0000050
zisy
TASZ

utw ouol

ELtpl  Be/lE/Y

(88/8 /6 ) 1D pue (88/8 /6 ) T2

srstessend OLOV~Dd seretkatssss

Ba/s62s8 IN3D H3d % Z1'9 1o

NOILD3ANTOD BE/LL/B dW¥S/12d & £E£'6Z1 fo

SISATYNY BB/6Z/H dW¥sS/I0d % €€°621 To
alvo SLINN Hodud 918

T w01 40 w 05
dN¥S 0000050
aZNl
TASZ
Utw gool
oLzl 88/s0t/8
(8878 /6 ) 19 pue (88/8 /6 ) N5
skedasddnk Ud saxesadedak

HILSNT ABHdD

YADNIdRT ‘HT=E=DL0=TITHWR=HALTHOSSH
AMYH MIOVH iqpSu

SONINDS Yausidl

88s2¢701

. Hbso /6

BR/EZ/B

ouly AB/LI/A
2514
voyto*8y Sd

+3AG98E°y a1311
+3A1¢BE" S 01Z=04d
+ALE0E") 01Z=04d
ALTAYLDY 341TINN
S1UIWYO)

JdZ18 aItdurg

Wa}SAS DUt IUAO)
131edazd

unod jo uibuan
pPalunod awjyy ‘aey
Ag patitiap
g1sAfvue JOo adA)

+ATZESL 4131k
=30582"8 01Z-94
~309LZ"8 orz~8d
RiTALLOY  34E10MW
SIUIwwo)

9ZIS ITdueg

wa3BAS HUTIUND)
Isawedaly

IURCI 30 yjzbuan
PIJUNDD Jwf) ‘3eqd
AQ PITFTIAA
sisAteur jo adAl

03 31009y

sIuInWo)

g,d1 I3u

uoyi1e30n

ajep bBHT4

23ep UoTiI(Iwn)

)ep 1dfeday

SUEY ‘21wp wOTIII1TO)
SUAY I[dury

Jdl d11ueg

L.1-21




[ ® ® ®
p8/8 /6 LEAD 434 % S9°¢ Tu
NOIL1D31T0D 88/L1/8 di¥s/I0d % 6E°0T o
SISATIYNY BB/8 /6 dWYS/I3d % 6E°01 zo

Lva SLIND HoHYyd DIS ¢
W 000 40 "Tw L
dW¥S 0000L0%0
vinl
TAEY
. utw poot
a0tyl  a8se /&
(Ae/%¥1s6 ) 1D pue (88/¢l/6 ) 1Y

SRR e Hd absbodssus
88/8 /6 IN3D 43d % 9t‘'s 10
NOILDANT0D 88/L%/8 dW¥%¥8/10d % IL'é Zo
SISATYNY B8B/B /6 dW¥S/IDd % iL%6 2o

alva SLINN Hodud 1S T

00T 40 TW L 'ROILAVINDTIVIAN
dW¥S 00QUL0"0

(T4

TASY

uiw opool

fe2ol wB/01/6

(ap/®1/6 ) 1D puR (B8/PI/6 ) T
dbbsasxist Od sesdsdeban

HALINT AdHID

BILTI4 ONY FGNIY 3Q04d ‘d=C=010=1ITNN=BBLTB0SSH ‘NUd=E=dl0=EYINN~RELTBOSSH ’YHd=E=QLlu=T] 1 WN~BELIH0SSH

A'TVH LNObBd B6LYOV°LESH
SOHIddS ¥dOSlyl
BesZZ/01

00/0 /0

8B/EZ/H

ousu  8B/sLL/H

JYINW
§99S0°RB Sd

+36692°L aniIa
+35L86"° 1 01Z=84
+3ASEB6" T 01Z«8d
ALIATLDY H3017I0N
13VaTwo)
218 atdaey
WIITA® DUTIUNOD)
laludald
Junod 3o yibuan
PIIUNOD JuTl ‘aeq
Aq patiTiaa

t1RATPuv J0 adAl
+39€ESL°g a131k
+3EPOLY 01Z=0d
+aty9r’y 01Z=04

ALIALLDY 349L10NN
2IVILWO )
FZT Irdueg
W@ISAS dUTIUNOD
laledaly
unod jo yibuan
Pajunod dwgl ‘ajeg
Agq patjtiaa
s18A{Pu® Jo adAl

03 Jroday

sluIwwo)

%,01 29yl

Uof3IRa0

231ep betTy

239p UoIlatdwo)

31ep draday

QuUEY ‘eINP UOTIIITTIOD
#dA) afdueyg

alr atdues

L.1-22



BB/LE/D IN3D u3d % Lp*L 10+301S1"¢ aTdTA
NOTL2ATTI0D BB/ Lis8 dN¥S/IDd % 91°8 To+3€99¥8°9 01Z=0d
SISAT¥YNY BB/1E/8 dW¥S/1I2d % 91°8 Tu+31€01°9 0iZ=-04d
alva SLIN HO¥HE DIT Z RLTAYLOY AQI10NN

Tw 00T 40 1w 0§ S1UIwwo)

dw¥s 000005°0

slcy

1AS2Z

ulw oot

agte 88/% /6

(8878 /6 ) 1D pue (8E/8 /6 ) 1D

el

3219 I[dues
WIISAS Buruno)

Ieledald
unod jo yibuan
unocd dwfl ’1wa

AQ patitiaa

L.1-23

dresasnend DINVeOd sdadadndnx sisiieue Jo 2441
88/1¢€/8 IN3D 434 & Z2'9 LT RICTE-) 8 A QKD EY
NOILD3TTI0D 88/L1/8 du¥S/IDd 8 9E£°SES 10=346000°2 0IZ=-8d
SISATTYNY BA/ZTIE/R dNYS/IDd % Bf°SES to=4bgb66"1 01Z-9d
dLva SLINN HOHYE 918 Z ALTATIDY 301172NN .
W 001 40 'IW 05 SJuIwue)

' dW¥§ 000008°0
VENL
AT
utu guol

Soivl gB/IE/N

(88/8 /6 ) ‘1D puw (88/B ¢6 ) 1O

[T23233 337 Hd ssakhbnsnse

. H43L8N0'1 LdHad

YIUNTdW] "Hl=f=0L0=T[TAN=-0RL1RQSEW

AGYH AD¥d TepSH

SONIHdS waDg:ol

H8/7ZZ/01
HB/8 /&
HB/LZ/Y
HB/sLlse
ASIw
Sd

[PITRE{}

Y4950 4k

Pay

euyd

9219 Itdueg
wa3SAE BUTIUNOY

laledaly
IUNOD 3O ulbua
unod swll *eiey

AQ Pajjtiap
sFsAleue JO 9dAl

03 130d3y
f3Uwu0)

$,01 129u
uggieaon

Jiep bery

21ep uojiardwo)
Jlep jdiaday
‘a1ep UOT32aTIOD
*di] I[Hues

gr a|duby




BISATYNY B88/S /6

dave/10d Y 8L°6

® @ ® ® ®
88/S /6 LN4) Hi3d % (b°6 To+39602°L anaia
NOILO3ATI0D) egrsBl/8 du¥E/10d % 01°Z1 fu+aterr*9 0tlZ=49d
SISATVNY 88/S /6 dW¥S/13d % o0l*Z1 €0+3%6EP"9 OtZ=dd
3Lv0 SLINA H¥uH4d3d OIS 2 ALTATLOY 341100H
Tw 000T 40 "IN Z fiVawwo)
dnW¥S 000Z00"%0C 2215 ardwes
ITNL wdIsAs burauno)
TASY Jadwdald
yiw ¢o0ol unod jo yaibuan
0EZ¥1  BB/S /6 Pajunod Jwgy *Iieg
- (B8/¢1/6 ) 1D puUe (Hes/vi/6 ) 11D AQ patzTiaa
[ TFIZITLTY Od sxxesdhasn S7gATRUR 1O adAl
8878 /6 ENTD ¥3d % SP*6 Lo+38sLe" L 4741k
NOILDATTOD BY/81/8 dW¥&/3I3d VY BL*6 Yo+dl990°Z 01Z~04

bo+aTEve" | 0lZ=04d

31vd SLINN HoHAd DIS T
NOXILYINDIYIO3AN
dw¥S 000Z00°0
61SY
MASY
Utw 000t
TItGsl @8/9 /&
(8a/¢ls6 } 119 pue (88/¥1/6 ) 9
I EFR RT3 2] ] Ud sssdadenss

daLSNT AHY¥ED

H3ALTId GNY 2ONTY 3908d ‘J=¥<NI~TiTNW-BBBIBOESN *NUd=P=NI=F]TWN=BBATS0SSH ‘Yiud=b=NI=1[InNN=BBH 5055

AT¥H LnOBd 106°L5°SSSH
SONINdS valstal
gasZe/o01

00/¢ /0

88/C2/8

outo ug/B81/8
JS1Ik
HYYSo By  &d

RLIAILDY AdI1onNN

BlUINNG)

PZT8 ITduesg

WolsAs HutIUNnoO)
13iwdalg

Juno2 30 Yjbuan
PRIUNQd AUTY *I3vg
AQ pPITITIaa
STIATRUR JO dAL

031 Jloday

$IUIWW0)

2,91 134ip

yoT1e20n

JIep GOl

JIUp UOTII[dwo)

230p JdiIday

Wil ‘31vP UOF12aT103
#dA} Itduwsg

a1l 21dwes

L.1-24




Sample ID PS 88,05669
Sample type . MISC
Collection date, time 8/18/88 03100
Receipt date 8/23/88
Completion dates 9/26/88
Flag date 10722788
Location ID:18CDA SPRINGS
Qther 1ID’s M859% BACK HALF
Comments MSS0810B88=MM11i=INed=IR, IMPINGER
Report to GERRY LUSTER
Type. of analysis sRFEss¥Rx PD IERESERNER
Verified by GL ( 9/26/88) and GL ( 9726/88)
Date, time counted 9/721/88 14338
Length of count 1000 min
Preparer 238YL
Counting system AS24
Sample size 0,150000 samp
Comments RECALCULATION, 15 ML OF 100
NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
PO=210 6,5963F+02 T.67 & PCl/samp 9/20/88 ANALYSIS
PO=210 V. T787E4+02 7.67 & PCl/samp 8/18/88 COLLECTION
YIELD T.4336E+01 7.53 % PER CENT 9/20/89
Type of analysis sERsenRExs PR EREERNEERS
verified hy GL ¢ 9/26/88) and GL { 9/26/88)
Date, time couynted 9/20/88 14125
Length of eount 1000 min
Preparer ZSVL
Counting system SH3B
Sample size 0.130000 SAMP
Commeants 15ML OF 100ML

NUCLIDE ACTIVITY 2 81IG ERROR UNITS

PRe210 3,0893E400 107,74 % PCI/SANP
PBe210 3,8969E+00 107.74 & PCI/8AMP
YIELD 6. 17T1E+01Y 9,48 % PER CENT

L.1-25

DATE

9/20/88 ANALYSIS
8/18/88 COLLECTION
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Sample ID

Sample type
Collection date, time
Receipt date
Lomplation Aate

Flag date

Location

Other ID’s

Comments

Report to

Type of analysis
Verified by
Date, time counted
Length of count
Preparer
Counting systenm
Sample gize
Comments

NUCLIDE ACTIVITY

P8 88,06080
MISC
8s18/88 0300
8/29/88
es2¢es0¢
10/28/88
ID18ODA SPRINGS
MS48
M380081888, HNO3 BLANKt ARCHIVED SANMPLE
GERRY LUSTER

ASNERRERER PP EERRRNEESS

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

9/17/88 14310
1000 min
ERVL
TN2A
0,500000 SAMP
S0 ML OF 100
2 SIG ERROR UNITS DATE

PB=210 =2,4724E=01 384,44 & PCIL/SANP 9/17/88 ANALYSIS
PBe2190 =2,4792E=01 384,43 & PCI/8ANP 8/18/88 COLLECTION

YIELD 6,8939€+01

Type of analysis
Verified by
Date, time counted
Length of count
Preparer
Counting system
Sample size
Comments

NUCLIDE ACTIVITY

PO=210 3,3136E=-04
PO=210 4,2553E=01
YIELD 6,6167E+01

9,63 &% PER CENT 9/11/88

BESRNNRESE POeAUTO wsssssanss

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

9/20/88 14321
1000 min
ERVL
ABL9
0,500000 SAMP
5¢ ML OF 100
2 8IG ERROR UNITS DATE
28,20 & PCI/SAMP 9/17/98 ANALYSBIS
28,20 & PCI/BANP 8/18/88 COLLECTION
6,75 &% PER CENT 9/17/88

L.1-42




Sample ID

Sample type
Collection date, time
Recelipt date
Completion date

Flag date

Location

Other 1D's

Comments

Report to

Type of analysis
Verified by

Date, time counted
Length of count
Preparer

Counting system
Sample size

Comments

NUCLIDE ACTIVITY

PS 88,06080X
M1SC
8s/18/88 0100
8/29/88
9/26/88
10/28/88
ID31SODA SPRINGS
MS49
M5S0891888, HNO3 BLANXt ARCHIVED SAMPLE
GERRY LUSTER

TIIIITIITIR ) EEEREEEEES

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

9/17/88 14110
1000 min
ERVL
TN2B
0.500000 SANMP
%0 ML oF 100
2 SIG ERROR UNITS DATE

PB=210 1,3284E+00 51,93 4 PCI/SANP 9/17/88 ANALYSIS
PB=210 1.3320E4+00 51.93 & PCI/SAMP 8/18/88 COLLECTION
YIELD T7.5138E+01 8,58 &% PER CENT 9/17/88

Type of analysis
Verified by

Date, time counted
Length of count
Preparer

Counting systenm
Sample size

Comments

NUCLIDE ACTIVITY

SERRRNNELE POeAUTO S0sasxing

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

9/20/88 14321
1000 min
ERVYL
AS20
0,500000 SAMP
S0 ML OF 100
2 81IG ERROR UNITS DATE

PO=210 1,15272400 14,70 8 PCI/SANP 9/17/88 ANALYSIS
PQ=210 1,1239E€+00 14,70 & PCI/SAMP 8/18/88 COLLECTION
YIELD 8,0652€+01 6,25 § PER CENT 9/17/88
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APPENDIX L.2 - PSD Radionuclide Data

(data to be supplied)

JES/055 L.2-1
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APPENDIX L.3 - Blended Feedstock Radionuclide Data
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APPENDIX L.4 - Summary of Analytical Data
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TABLE L.4-1.

9/14,/88
COMPLETE LIST OF RADIAN SAMPLES RECEIVED BY EERF
EERF NUMBER COLLECTION RADIAN NO. RADIAN DESCRIPTION
PS 88.05646 8/17/88 Ms18,23,75 MS5081788-MM111-IN-2~-PRA

MSS081788-MM111-IN-2-PRN
MSS5081788-MM111-IN-2-F
PROBE RINSE AND FILTER

PS 88.05647 8,/17/88 Ms517 MsS5081788-MM11i~-IN-2-1IR
IMPINGER
PS 88.05648 8,/17/88 Ms20,24,71 M55081788-MM111-0TA~2-PRA

MSS081768-MM111-0OTA-2-PRA
MS55081788-MM111-0TA-2-F
PROBE RINSE AND FILTER

PS 88.05649 8,/17/88 - Ms28 M55081788-MM111-0OTA-2-1IR
IMPINGER
PS 8B.05650 8,17/88 MS21,25,72 MS5081788-MM111~0TB~2-FRA

MSS081788-MM111-0TB~-2-PRN
MS5081788-MM111-0TB-2-F
PROBE RINSE AND FILTER

PS5 8£8.05650Xx 8,/17/88 Ms21,25,72 M55081788-MM111-0TB~-2-PRA
MSS0617868-MM111-0OTB~-2-PRN
MsSS081788-MM111-0TB-2-F
PROBE RINSE AND FILTER

PS 88.05651 8/,17/88 MS29 MS5081788-MM111-0TB~2-1IR
IMPINGER
PS 88.05652 8,17/88 MsS19,26,73 MS5081788-MM111~-0TC-2-PRA

MSS50817868-MM111-0TC-2~PRN
MS5081788-MM111-0TC-2-F
PROBE RINSE AND FILTER

PS5 B88.05653 8,/17/88 MS30 M55081788-MM111~0TC-2-1IR
IMPINGER
PS 88.05654 8/19/88 M599,82,84 Mss081988-MM111-0TD-5~PRA

MSS081988-MM111-OTD~5-PRN
M55081988-MM111-0TD~5-F
PROBE RINSE AND FILTER

PS 8B.05655 8/19,88 Ms83 MS50819-MM111-0TD-5-1IR
IMPINGER

PS 88.05656 8/17/88 M549 MSs081788-F5-2-C
FEEDSTOCK

PS 88.05657 8,17/88 MS32,33,80 Ms5081788-MM111-IN-3-PRA
. MS5081788-MM111-IN-3-PRN

MS5081788-MM111-IN-3-F

PROBE RINSE AND FILTER

PS 88.05658 8/17,/88 M534 M55081788-MM111-IN-3-IR
IMPINGER

L.4-3




PS5

PS

PS

PS

PS

PS

PS

PS

]
wn

BS

PS

FS

PS

PS

88.

88.

88,

a8.

68

88.

88.

a8

88.

8.

88

88

88.

88,

88.

05659

05660

05660X

05661

.05662

05663

05664

.0566%

05667

.05668

.05669

05670

05670X

05671

8/17,88

8/17/88

8/17/88

8/17/88

8/17,88

8,/17/88

8,/17/88

8/17,88

8,17/88

8/17,88

8/18,/838

8,/18,88

a,18,/88

B/18/88

8,18/88

MS539,43,7¢6

MS546

MS546

M538,41,77

Msis

M536,42,78

Ms545

Ms37,40,79

M544

M550

ms55,57,98

MS5%

MS553,52,94

Ms53,52,94

MS60

M5S081788-MM111~-0TA-3-PRA
MS55081788~-MM111-0TA-3-PRN
MSS5081788-MM111-0TA-3-F
PROBE RINSE AND FILTER

M55081788-MM111-0TA-3-1IR
IMPINGER

MSS081788-MM111-0OTA~3-1IR
IMPINGER

MS55081788-MM111-0TB-3-PRA
M55081788~MM111-0TB-3-PRN
M55081780-MM111-0TB-3-F
PROBE RINSE AND FILTER

MS55081788-MM111-0TB-3~IR
IMPINGER

MS5081788-MM111-0TC-3-PRA
MS5081788-MM111-0TC-3-PRN
MSS081788-MM111-0TC-3-F
PROBE RINSE AND FILTER

MS5081788-MM111-0TC-3-1IR
IMPINGER

M55081788-MM111-0TD-3-PRA
MS5081788-MM111-0TD~-3-PRN
MS5081788-MM111-0TD~-3-F
PROBE RINSE AND FILTER

MS5081788-MM111~-0TD-3-1IR
IMPINGER

M55081788-rs8-3-C
FEEDSTOCK

M55081888-MM111-IN-4-PRA
M55081888-MM111-IN-4-PRN
MS5081888-MM111-IN-4-F
PROBE RINSE AND FILTER

M55081888-MM111-IN-4-1IR
IMPINGER

M5s081888-MM111-0OTA-4-PRA
M5S081888-MM111-0OTA~-4-PRN
¥55081888-MM111-QTA-4-F
PROBE RINSE AND FILTER

MSS081888-MM111-0TA-4-PRA
MSS5081888-MM111-0TA~4-PRN
M55081888-MM111-0TA-4-F
PROBE RINSE AND FILTER

M55081888-MM111-0TA-4-IR
IMPINGER




]

PS

PS

PS

PS

PS

PS

PS

PS

PS

Ps

PS

PS5

PS

PS

135

PS

PS

88.05672

88.05673

88.05674

BB.05675

BB.05676

88.05677

88.05678

88.05800

68.05800X

88.05801

88.05802

88.05803

88.05804
88.05805
88.05806
88.05807
88.05808
88.05809

B/18/88

8/18/88

8,18/88

8/18/88

8/18/88

8/18/88

8,18/88

8/19/88

8,/19/88

8/19/88

8/19/88

8/19/88

8,17/88
8/17/88
8/17/88
8/17/88
8/17/88
8/17/88

M554,65,95

M551

M558,56,96

MS562

M564,63,97

MS61

MS81

Ms585,87,92

MsS85,87,92

MS86

Ms88,89,91

M590

MS100
Ms101
M5102
MS103
M5104
MS5105

L.4-5

M55081888-MM111-0TB-4-PRA
M55081888-MM111-0TB-4-PRN
M55081883-MM111-0TB-4-F
PROBE RINSE AND FILTER

MS5081888-MM111-0TB-4~IR
IMPINGER

Ms5081888-MM111-0TC-4-PRA
MSsS081888-MM111-0TC-4-PRN
MSS081888-MM111-QTC-4-F
PROBE RINSE AND FILTER

MSs081888-MM111-0TC-4-IR
IMPINGER

MssS081888-MM111-0TD-4-PRA
M5s081888-MM111-0TD-4~-PRN
MSS081888-MM111-0TD-4-~-F
PROBE RINSE AND FILTER

MS5081888-MM111~-0TD-4-IR
IMPINGER

M55081888-FS5-4-C
FEEDSTOCK

M55081988-MM111-IN-FB-PRA
Ms5081988-MM111-IN~FB-PRN
MSSO081988-MM111-IN-FB-F
PROBE RINSE AND FILTER
MSS0B1988-MM111~-IN-FB-PRA
M55081988-MM111-IN-FB-PRN
MS5081988-MM111-IN-FB-F
PROBE RINSE AND FILTER

M5S081988-MM111-IN-FB-IR
IMPINGER

MS5S081988-MM111-0OTA-FB-PRA
MSS0B81988-MM111-OTA-FB-PRN
MSS5081988-MM111-0OTA-FB-F
PROBE RINSE AND FILTER

MSsS081988-MM111-OTA-FB-IR
IMPINGER

M5S081788-PSD-IN-1-5ST1
M5S081788-PSD-IN-1-5T2 TO
K5S0817886-PSD-IN-1-ST6
MSsS081788-PSD-IN-1-ST7
HSSUBITBB-PSD-IN—I;STB
MS5081788-PSD-IN-1-5T9




PS
PS
PS5
PS
PS
PS
PS
PS
Pg
PS
PS
PS5
PS
BS
PS

PS

PS
PS5
Ps
PS
PS
PS
PS
PS
PS
PS
PSS
PS5

133

88.
8s.
BS8.
RA.
as.
as.
es.
se.
gg,
88.
88.
8s.
88.
88.

88

88.
a8.

68

88.
88.
88.
88,

88
88
88
88
88

88.

B8

05810
05810x
05811
8R12
05813
05814
05815
05816
05817
05818
05819
05820
05820x
05821

.05822

05823
0s824

.05825

05826
05827
05828
05829

.05830
.05830x
.05831
.05832
.05833
88.

05834
05835

.058136

8/17,/88
8/17,88

8/17,/88
8/18/88
8/18/88
8/18/88
8/18,/88
8/18,/88
8/18/88
8/18/88
8/18/88
8/18/88
8/18,/88
8/18/88
B/18/88
8/18/88
8/19/88
8/19/88
8/19/88
8/19/88
8/19,/88
8/19/88
8/19,/88
8/19/88
8/19/88
8/19,/88

M5110
Ms5111
M5112
MS113
Ms5114
M5115
MS5116
MS116
Ms117
Mslls
M511¢%
M5120
Ms121
Ms122
M5123
Ms124
MS125
MS5126
MS126
Ms127
mMs128
M5129
MS130
Ms131
Ms132

L.4-6

M55081788-PSP-0TC-1-5T1
M55081788~-PSD-QTC-1-5T1
MS5081786-PSD-0TC-1-5T2

MSS081788-PSD-OTC-1-8T7
M5S081788-PSD-0OTC-1-8STB
MSS081788~PSD-0TC-1~5T9
MS5081888-PSD-IN-2-ST1

M55081888-PSD~IN-2-ST2 TO §

M55081888-PSD-IN-2-5T6
MS55081888-PSD-IN-2-ST7
M55081888-PSD-IN-2~-ST8
M55081888-PSD-IN-2-5T8
MS5081888-PSD-IN-2-8ST9
MS5081888-PSD-0TC~-2~-8T1
MS50681888-PSD-0TC-5~5T2
MsSS5081888-PSD~0OTC-5-5T6
MSS50081888-PSD-0OTC-2-ST7
M55081888-PSD-0OTC-2-ST8
M55081888-P5SD-0OTC-2-5T9

MS5S081988-P5D-1IN-3-5T1

M55081988-PSD-IN~-3-5T2 TO §

MS5081988-PSD-IN~-3-5T6
MSS081988-PSD-IN-3-5T6
MsS5081988-PSD-IN-3-5T7
M55081988~-P5D-IN-3-5T8
M55081988-PSD-IN-3-5T9
MS5081988-PSD-0TC-3-8T1

TO

5

M55081988-PSD-0TC-3-5T2 TO S

MsSS5081988-PSD-OTC-3-8T6




PS
PS5
PS

PS5

PS5

PS

PS

PS

Ps

PS

PS

PS

Ps

PS5

PS

BS

88.05837
88.05838
88.05839
88.05858

B88.05859

88.05860

88.05860X

88.05861

B88.05862

88.,05863

88.05864

88.0586%

88.05866

88.05867

88.05868

88.05869

8,/19/88
8,19/88
8/19/88
8/24/88

8,24/88

8,24,88

8,24,/88

8/24,88

8s24/88

8,/24/88
8/24,88

8/24/88

8/24/88

8/24/88

8/24,/88

Br24/88

M5133
mMS134
MS135
FMCl,2,3

FMC4

FMC5,6,7

FMC5,6.7

FMCB

FMC9,10,11

FMc12

FMCB2

FMC13,14,15

FMC16

FMC17,18,19

FMC20

rMc21,22,23
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M55081988-PSD-0OTC-3-5T7
M55081988-PSD-0TC-3-ST8
MS5081988~-PSD-OTC-3-5T9

FMC0B82488-MM111-IN-1-PRA
FMC082488-MM111-IN-1~PRN
FMC082488-MM111-IN-1~-F
PROBE RINSE AND FILTER

FMC0B82488~-MM111-IN-1~-IR
IMPINGER

FMC082488-MM111-0TA-1-PRA
FMC082488-MM111-0OTA-1-PRN
FMC082488-MM111-OTA-1-F
PRCBE RINSE AND FILTER

FMC082488-MM111-0TA-1-PRA
FMC(082488-MM111-0TA-1-PRN
FMC0B82488-MM111-OTA-1-F
PROBE. RINSE AND FILTER

FMC082488-MM111-QOTA-1-1IR
IMPINGER

FMC082488-MM111-0TRB-1-PRA
FMC082488-MM111-0TB-1-PRN
FMC082488-MM111-0TB-1-F
PROBE RINSE AND FILTER

FMC0B2488-MM111-0TB-1-IR
IMPINGER

FMC082488-F5-1
FEEDSTOCK

FMCOB2488-MM111-IN-2~PRA
FMC0B2488-MM111-IN-2~-PRN
FMC082488-MM111-IN-2-F
PROBE RINSE AND FILTER

FMC082488-MM111-IN-2-IR
IMPINGER

FMC082488-MM111-0TA-2-PRA
FMC082488-MM111-0TA-2-PRN
FMC0B82488-MM111-OTA-2-F
PROBEZ RINSE AND FILTER

FMC082488-MM111-0TA-2-1IR
IMPINGER

FMC082488-MM111-0TB~-2-PRA
FMCD82488-MM111-0TB-2-PRN
FMC082488-MM111-0TB~2-F
PROBE RINSE AND FILTER




PS

PS

PS

P3

PS

Ps

PS

PS

PS.

Ps

PS

PSs

P3

FS

PS5

PS

88.0s5870

85.05870X

88.05871

88.05872

88.05873

88.05874

88.05875

88.05876

88.05877

88.05878

88.05879

88.05880

88.05880X

88.05881

88.05882

88.05883

8/24/88

8/24/88

8/24/88

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

8,25/88

8,25/88

8,25/88

8,25/88

FMC24

FMC24

FMC83

FMC26,27,28

FMC29

FMC30,31,32

FMC73

FMC33,34,35

FMC36

FMC84

FMC37,38,39

FMC40Q

FMC40

FMC41,42,43

FMC44

FMC45,46,47

FMC082488-MM111-0TB~2-IR
IMPINGER

FMC082488-MM111-0TB=-2-1R
IMPINGER

FMC082488~F5-2
FEEDSTOCK

FMC082588-MM111~IN-3-PRA
FMC0B82588~-MM111-IN-3-PRN
FMC082588-MM111~-IN-3-F
PROBE RINSE AND FILTER

FMC082588-MM111-IN-3~IR
IMNPINGER

FMCQ82588-MM111-OTA~3-PRA
FMC082588-MM111-0TA~3-PRN
FMC082588-MML11-QTA-3-F
PROBE RINSE AND FILTER

FMC082588-MM111-0TA-3-1IR
IMPINGER

FMC082588-MM111-0TB-3-PRA
FMC082588-MM111-0OTB~3-PRN
FMC082588-MM111-0TB-3-F
PROBE RINSE AND FILTER

FMC082588-MM111-0OTB-3-1R
IMPINGER

FMC082588-F5-3
FEEDSTQCK

FMC082588-MM111-IN-4-PRA
FMC082588-MM111-IN~-4-PRN
FMC082588-MM111-IN-4-F
PROBE RINSE AND FILTER

FMCO82588-MM111-IN-4-1IR
IMPINGER

FMC0B82588-MM111-IN-4-IR
IMPINGER

FMC082588-MM111-0TA-4-PFRA
FMC082588-MM111-0TA-4-PRN
FMCO82588-MM111-0OTA-4-F
PROBE RINSE AND FILTER

FMC082588-MM111-0TA-4-IR
IMPINGER

FMC082588-MM111-0TB~4-PRA
FMC0B2588-MM111-0TB-4-PRN
FMC082588-MM111-0TB-4-F

L.4-8




PS

PS

PS5

PS5

123

PS

P35

PS

PS

PSS

PS

PS

BS

PS

PS

88.

88.

88.

88.

B8.

a8.

88.

88.

88.

88.

88.

88,

88.

88

83.

05884

05885

05886

05887

05888

05889

05890

05890x

05891

05892

05893

05894

05895

.05896

05897

8/25/,88

8/25/88

8/26/88

8,/26/88

8,/26/88

8,/26/88

8,/26,/88

8,26,88

8/26/88

8/26,/88

8/26/88

8,26/88

B/26/88

8/26/88

8/26/88

FMC48

FMCas

FMC49,50,51

FMCS2

FMC53,54,55

FMCS6

FMC57,58,5%

FMC57,58,59

FMCEO

FMC61,62,63

FMC64

FMC65,66,67

FMC68

FMC69,70,71

FMCT2

PROBE RINSE AND FILTER

FMC082588-MM111-0TB~-4~-1IR
IMPINGER

FMCOB2588-F5-4
FEEDSTOCK

FMC082688-MM111-OTA~5-PRA
FMC0B82688-MM111-0TA-5-PRN
FMC082688-MM111-OTA-5-F
PROBE RINSE AND FILTER

EMC082688-MM111-OTA-5-1IR
IMPINGER

FMC082688-MM111-0TB-5-PRA
FMC082688-MM111-0TB-5-PRN
FMC082688-MM111-0TB-5-F
PROBE RINSE AND FILTER

FMC082688-MM111-0TB-5-1IR
IMFINGER

FMC082688-MM111-0TA-6-PRA
FMC0B82688-MM111-OTA-6-PRN
FMC082688-MM111-OTA-6-F
PROBE RINSE AND FILTER

FMC082688-MM111-OTA-6-PRA
FMCOB82688-MM111~-QTA-6-PRN
FMC082688-MM111-QTA-6~-F
PROBE RINSE AND FILTER

FMC082688-MM111~-0TA-6~-1IR
IMPINGER

FMC082688-MM111-0TB-6-PRA
FMCO0B2688-MM111-OTB-6-PRN
FMC082688-MM111-0OTB-6~F
PROBE RINSE AND FILTER

FMC082688-MM111-0TB-6-1IR
IMPINGER

FMC082688-MKL11-0OTA-7-PRA
FMC082688-MM111~0TA-7-PRN
FMC082688-MM111-QTA-7-F
PROBE RINSE AND FILTER

FMC082688-MM111-0OTA-7-1R
IMPINGER

FMC082688-MM111-0TB~-T-PRA
FMC082688-MM111-0TB-7-PRN
FMC082688-MM111-0TB~T7-F
PROBE RINSE AND FILTER

FMC082688-MM111~0TB-7-IR
IMPINGER

L.4-9




PS

PS

PS

PS

PS

PS5
PS
P8
PS
P5
PS
BS
PS5
PS
PS
PS
PS
PSS
BS
PS
PS
PSS
PS5

PS

88

B8.

88.

88.

88.

88.
88.

88
a8

88.
88,
88.
88.

88

esa.
88.

88
a8
88

8a.
88.
88.
88.

.05898

05900

05900x

05901

05902
05903

.05904
. 059905

05906
05507
05908
05909

.05910

05910x
05911

.058912
.05913
.05914
88,

05915
05916
05917
05918
05919

8/26/88

8/26/88

B/26/88

8/27,88
8/23/88
8/24/88
8/24/88
8,/24/88
8/24,/88
8/24/88
8/24/88
8,/24/88
8/24/88
8/24/88
B/24,88
8/24/88
8/24,/88
8,/24/88
8s24/88
8,24/88
8,24/88
8,24,88

FMC74,75,76A

FMC78,79,80A

FMCOB82688~-MM111-IN-FB-PRA
FMC0B82688-MM111-IN-FB-PRN
FMC082688-MM111-IN-PB-F
PROBE RINSE AND FILTER

FMCUB2688-MM111-IN-FB-IR
IMPINGER

FMC0B2688-MM111-0UT-FB-PRA
FACOB82688-MM111-0OUT-FB-PRN
FMC082688-MM111-0TB-FB-F
PROBE RINSE

FMC78,79 FMC0B82688-MM111-0OUT~FB-PRA
FMC082688-MM111-OUT~FB~PRN
PROBE RINSE
 FMCB1 FMCOB2688-MM111-OUT-FB-IR
IMPINGER
FNC140 FMC082786-MM111-RB-F
FMC25 FMC082388-FPROBE BLANK
FMC86 FMC082488-PSD-IN-1-ST1
FMCB7 FMC082488-PSD-IN~1-5T2~5
FMC88 FMC082488-PSD-IN-1-ST6
FMCB9 FMC082488-PSD-IN-1-ST7
FMCS0 FMC082488-PSD-IN-1-ST8
FMC91 FMC082488-PSD-IN -1-8T9
FMCS2 FMC082488-PSD-OTA-1-5T1
rMCo2 FMC0B2488-PSD-OTA-1-5T1
FHCYI FMC082488-PSD-OTA-1-8T2-5
FMC94 FMC082488~PSD-OTA-1-ST6
FMC95 FMC082488-PSD-OTA~1-5T?
FMC96 FMC082488-PSD-0OTA-1-5T8
FMCS7 FMC082488-PSD-OTA-1-ST9
FMC98 FMC0B82488-PSD-0TB-1-5T1
FMC99 FMC082488-PSD-OTB-1-§T2-5
FMC100 FMC082488-PSD-OTB-1-5T6
FMC101 FMC082488-PSD-OTB~1-§T7
L.4-10




PSS
PS
PS
PS
PS
PS5
PS
PS
PS
PS
PS
PS
PS
PSS
PS
PS
PS
Ps
PS
PS
PS
PS
PS
PS
PS
Ps
P5
Ps
Ps

PS

68.05920
88.05920x
88.05921
88.05922
88.05923
88.05924
88.0592%
88.05926
88.05927
88.05928
88.05929
88,05930
88.05930X
88.05931
88.05932
88.05933
88.05934
88.05935
88.05936
88.05937
88.05938
88.,05939
88.05940
88.05940x
88.05941
88.05942
88.05943
88.,05944
88.05945
88.05946

8/24/88
8,/24,68
8,24/88
8/24/88
8,/24/88
8,/24/88
8/24/88
8/24,88
8/24/88
8,24/88
8/24/88
8/24/88
8/24/88
8/24/88
8/24,/88
8,24/88
8,24/88
8,s24/88
8,24/88
8,24/88
8/24/88
8/24/88
8,/25/88
8/25/88
8,/25/88
8/25/88
8/25/88
8/25/88
8/25/88
8,/25/88

FMCl02
FMC102
FMC103
FMC104
FMC105
FMC106
FMC107
FMC108
FMCl09
FMC110
FMC111
FMC112
FMC112
FMC113
FMC114
FMC115
FMCl16
FMC1l1Y
FMC118
FMC119
FMC120
FMCl21
FMC122
FMC122
FMCl23
FMC124
FMC125
FMC126
FMC127
FMC128
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FMC082485-PSD-0TB~-1-58T8
FMC082488-P5D-0TB-~-1~-5T8
FMC082488-P5D-0TB-1~-8T9
FMC082488-PSD-IN-2-8T1
FMC082488~-PSD-IN~-2-8T2-5
FMC082488-P5D-IN-2-5T6
FMC0B2488-PSD-IN-2~ST7
FMC(82488-PSD-IN-2~5T8
FMC0824B8-PSD-IN-2-8T9
FMC082488~PSD-0OTA-2-5T1
FMC082488-PSD-0OTA-2-ST2-5
FMC082488-PSD-OTA-2-5ST6
rMC082488-P5D-OTA-2-5T6
FHCOBédBB—PSD—OTA-Z—ST?
FMC0B82488-PSD-0OTA-2-ST8
FMC082488-PSD~-0OTA-2-ST9
FMC082488-PSD~0TB-2-ST1
FMCO82489-P5SD-OTB-2-5T2-5
FMCOB248B-PSD-OTR-~2-5T6
FMC082488-PSD-0OTB-2-ST7
FMCO824BB-PSD-OTB-2-5T8
FMC082488-PSD~0TB-2-8ST9
FMC082588-PSD-IN-3-ST1
FMC082588-PSD-IN-3-5ST1
FMC0B2588-PSD~IN-3-5T2-5
FMC0B2588-PSD-IN-3-ST6
FMC082588-PSD-IN-3-8T7
FMC082588-PSD-IN-3-ST8
FMCOB25B88-PSD-IN-3-5T9
FMC082588-PSD-0TA~3-8ST1




BS
PS
PS
Ps
PS
PS
S
PS
PS
PS
PS
PS
PS
PS
PS
PS
BS
Ps
PS

PS5

P5

PSS

PS

PS5

PS5

88.05947
88.05948
88.05949
88.,05950
88.05950X
88.05951
88.05952
B8 .05953
88,05954
88.05955
88.05956
88.05957
88,05958
88.0595%
88.05960
88.05960xX
B88.05961
88.05962
88.05963
88.06080

88.06080X

88.06081

88.06082

88.06083

88.06084

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
8/25/88
8/25/88
8/25/88
8/26,/88
8/26,/88
8/26/88
8/26/88
8/26/88
8,/26/88
8/26/88
8/18/88

8/18,/88

8/18/88

8/16,/88

6/16,88

8,/16/88

FMC129
FMC130
FMC1131
FMCLl32
FMC132
FMC133
FMCL129
FMC130
FMC131
FMC132
FMC133
FMC134
FMC141
FMCid42
FMC1l413
FMC143
FMCl44
FMC145
FMC146

Ms48

MS48

Msa7

MS5l6

FMC(082588-PSD-OTA-3-5T2-5
FMC082588-PSD-OTA-3-5T6
FMC0B2588-PSD~OTA-3-5T7
FMC082588-PSD-OTA-3-5T8
FMCOB2588~-PSD-0OTA-3-ST8
FMC0B2588-PSD-0OTA-3-5T9
FMC082588-PSD-0TB-3-5T1
FMC082588-PSD-0TB-3-8T2-5
FMC0B82588-PSD-OTB~3~ST6
FMC082588-PSD-0TB-3-5T7
FMC082588-PSD-OTB-3-ST8
FMC082588-PSD-OTB-3-5T9
FHCOBZGSB-PSD-!B-STI
FPMC082688~PSD~FB-ST2-5
FMC0B82688-PS5D~-FB~-5TéE
FMC082688-PSD-FB-ST6E
FMCQ82688-PSD-FB-STT
FMC082686-PSD-FR-5T8
TMC0B2688-PSD-FB-STY

455081888
HNO3 BLANEK

M55081888
HNO3 BLANK

Mss081888
ACETONE REAGENT BLANK
ARCHIVED-SAMPEE

MSs0B81688-F5-1-C
COMPOSITE
ARCHIVED SAMPLE

MS13,14,70 M55081688-MM111-IN~1-PRA

MsS1S

MSS0B1688-MM111-IN-1-PRN
MS5081688-MM111-IN-1~F
PROBE RINSE AND FILTER
ARCHIVED SAMPLE

MSS0 81688-MM111-IN-1-IR
IMPINGER

L.4-12
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PS5

PS5

PS

PS

Ps

Ps

BS

PS

PSS

P3

BS

PS

88.

a8.

88.

88.

88.

88.

88.

88.

84,

88.

88,

88.

06085

06086

06087

06088

06089

06090

06090X

06091

05092

06093

06094

06095

§/16/88

8/16/88

8/16,/88

8/16,/88

8/16/88

8,16/88

8/16/88

8/16,/88

8/16/88

8,/17/88

8/17/88

8/19/88

MS10,11,66

Msl2

MS7,8,67

MS9

M54,5,68

MS6

MS6E

MS51,2,69

Ms3

M522,27,74

Ms3l

M93

L.4-13

ARCHIVED SAMPLE

M55081688-MM111-0TA-1-PRA
M55081688-MM111-0OTA-1~-PRN
MSS081688-MM111-0TA-1-F
PROBE RINSE AND FILTER
ARCHIVED SAMPLE

M550 81688-MM111-0TA-~1~IR
IMPINGER
ARCHIVED SAMPLE

MSS081688-MM111-0TB-1-PRA
MSs081688-MM111-0OTB-1-PRN
Ms5081688-MM111-0TB-1-F
PROBE RINSE AND FILTER
ARCHIVED SAMPLE

MSS08 1688-MM111-0TB-1-1R
IMPINGER
ARCHIVED SAMPLE

MS508168B8-MM111-0OTC-1-PRA
¥55081688-MM111-0TC-1-PRN
MS5081688~-MM111-0TC-1~F
PROBE RINSE AND FILTER
ARCHIVED SAMPLE

MSsS08 1688-MM111-0TC-1-1R
IMPINGER
ARCHIVED SAMPLE

MsSs508 1688-mM111-0TC-1-IR
IMPINGER
ARCHIVED SAMPLE

Mss0816868-MM111-OTD-PRA,
MSS081688-MM111-0TD-1-PRN
MSSs081688-MM111-0TD-F,
PROBE RINSE AND FILTER
ARCHIVED SAMPLE

Mss08 1688-MM111-0TD-1-IR
IMPINGER
ARCHIVED SAMPLE

M5SS081788-MM111-0TD-2-PRA
MSS081788-MM111-0TD-2-PRN
M55081788-MM111-0TD~-2-F
PROBE RINSE AND FILTER
ARCHIVED SAMPLE

M55081788-MM111-0TD-2-IR
IMPINGER
ARCHIVED SAMPLE

MSS081988-MM111-FS-5-C
FEEDSTOCK




TABLE L.4.2.

SUMMARY OF RADIONUCLIDE ANALYTICAL DATA
MONSANTO, SODA SPRINGS, IDAHO

(August 1988)

EERF? Pb-210 Po-210

Sample Activity at Activity'at b

Number Collection 20(%) Collection 20 (%)
88.05646 8.3305E+03 14.73 2.2678E+04 9.66
88.05647 1.8239E+01 62.28 1.9681E+03 8.71
88.05648 2.1356E+02 7.56 6.9447E+02 5.82
88.05649 2.7978E+00 46.59 3.2775E+401 6.34
88.0560 2.7302E+02 12.84 1.3639E+03 16.90
88.05650X 2.7058E+02 9.55 1.2326E+03 10.72
88.05651 -1.0378E+0Q 166.88 6.9610E+01 6.60
88.05652 1.4696E+02 8.72 4.7674E+02 12.28
88.05653 6.2612E+00 34.85 3.3825E+01 7.94
88.05654 1.3054E+02 10.51 7.1435E+02 8.72
88.05655 2.1319E-01 445.11 2.7727E+401 5.37
88.05656 1.4745E+02 12.66 1.4203E+02 9.59
88.05657 4,9584E+03 10.78 1.6983E+04 9.47
88.05658 9.2746E+00 139.27 1.5327E+03 9.34
88.05659 3.7446E+02 8.13 1.2102E+02 10.33
88.05660 8.8834E-01 213.79 2.7038E+01 7.72
88.05660X 4.8166E+00 42.75% 2.7933E+401 7.71
88.05661 1.8028E+02 9.14 6.5178E+02 8.24
88.05662 1.5643E+00 113.60 7.3954£+01 7.31
88.05663 1.5521E+02 8.62 5.3281£+02 8.35
88.05664 8.2850E-01 129.33 1.3831E+02 8.07
88.05665 1.9875E+02 10.39 8.1043E+02 9.71
88.05666 2.0009E-01 535.36 6.5463E+01 8.16
88.05667 1.1384E+02 8.85 1.1247E402 9.74
88.05668 6.4497€+03 12.10 2.0661E+04 9.78
88.05669 3.8969E+00 107.74 7.7787E+02 7.67
88.05670 1.4698E+02 10.18 6.0073E+02 8.54
88.05670X 1.8435E+02 13.47 6.5428E+02 5.71
88.05671 1.8605E+00 59.13 4.2978E+01 8.20

JES/055 L.4-15




TABLE L.4.2. SUMMARY OF RADIONUCLIDE ANALYTICAL DATA
MONSANTO, SODA SPRINGS, IDAHC (August 1988)

{continued)
EERF? Pb-210 Po-210

Sample Activity at b Activity at b
Number Collection 20{%) Collection 20 {%)
88.05672 2.3072E+02 11.29 7.8065E+02 8.58
88.05673 2.1621E+00 54.50 8.3458E+01 8.06
88.05674 1.5446E+02 14.16 7.1882E+02 9.14
88.05675 2.3646E£+400 76.22 3.6759E+01 8.08
88.05676 2.1555E+02 10.43 7.4050E+02 8.54
88.05677 1.1254€+00 81.33 5.1788E+01 8.12
88.05678 1.1769E+02 10.03 1.2383E+02 9.70
88.05800 8.8948E+00 33.65 1.2727E+02 10.15
88.05800X 8.0609E+00 26.56 1.1732E+02 9.71
88.05801 3.5874E-01 479.62 3.6570E+01 7.86
88.05802 3.2140E+00 37.31 2.3810E+01 7.77
88.05803 1.8583E+00 56.95 3.0845E+00 9.58
88.05804 1.2284E+00 103.96 1.2089E+01 6.42
88.05805 2.3146E+01 16.16 1.0907E+02 7.31
88.05806 5.4986E+01 13.56 1.4688E+02 5.27
88.05807 1.5248E402 12.96 4.1752E+02 8.22
88.05808 2.9061E+02 13.13 8.2206E+02 9.24
88.05809 2.2684E+02 11.24 7.8091E+02 8.92
88.05810 1.8822E+02 112.64 2.9711E+00 9.30
88.05810x -4.9235E-01 246.92 4.0036E+00 9.13
88.05811 -2.8614E+00 23.97 2.6530E+01 5.73
88.05812 9.6510E+00 30.12 2.6630E+01 5.45
88.05813 1.8104E+01 12.36 7.0923E+01 6.98
88.05814 5.2845E+01 9.68 1.7854E+02 6.83
88.05815 1.0075E+02 13.86 5.6920E402 8.62
88.05816 4.6583E+00 26.83 1.7832E+01 5.74
88.05817 4.1654£+01 9.21 1.1942E+02 7.56
88.05818 8.2314E+01 13.12 2.3206E+402 9.30
88.05819 2.4539E+00 77.02 4.1396E+02 14.17
88.05820 3.1484E+02 7.02 8.1986E+02 6.56

JES/055
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TABLE L.4.2. SUMMARY OF RADIONUCLIDE ANALYTICAL DATA

MONSANTO, SODA SPRINGS, IDAHO (August 1988)

(continued)
EERF? Pb-210 Po-210
Sample Activity.at b Activity gt b
Number Collection 20(%) Collection 20(%)
88.05820X 3.0930E+02 7.43 8.7581E+02 6.49
88.05821 2.8405E+02 7.13 8.8097E+02 6.47
88.05822 -1.1295E-01 822.13 3.8732E+00 8.50
88.05823 4.4086E+00 25.67 1.7920E+01 5.63
88.05824 7.5207E+00 21.12 2.6446E+401 5.27
88.05825 1.7671E+01 9.57 5.3508E+01 7.20
88.05826 3.0524E+01 11.43 1.1692E+02 7.57
88.05827 7.6876E+01 10.82 3.9526E+02 10.83
88.05828 -8.6538E-01 142.24 8.8912£+00 7.49
88.05829 1.0126E+01 18.12 4.5394E+01 5.28
88.05820 9.2781E+00 22.56 4.2514E+01 5.13
88.05830X 8.9375E+00 17.47 4,2150E+01 7.81
88.05831 3.3080E+01 11.98 1.4775E402 7.33
88.05832 6.4943E+01 9.96 2.9479E+02 8.57
88.05833 1.2710E+02 9.34 8.0629E+02 8.49
88.05834 2.9967E+00 38.98 1.1181E+01 6.32
88.05835 1.5440E+01 11.35 8.1826E+01 6.43
88.05836 3.9859E+01 13.92 1.1456E+02 6.98
88.05837 7.9302E+01 10.51 2.0381E+02 10.05
88.05838 1.2205E+02 9.53 4.0921E402 7.95
88.05839 1.6909E+02 12.36 6.003E+02 8.84
88.06080 -2.4792E-01 384.43 4,2553E-01 28.20
88.06080X 1.3320E+00 51.93 1.1239E+00 14.70
88.06081 -8.7200E-01 172.22 4.5172€-01 44.30
© 88.06095 1.2706E+02 10.08 1.2537E+02 9.68
4an "x" in the sample number indicates a duplicate analysis. Refer to

Table L.1.1. to determine corresponding Radian sample number.

Pa 20 value near or over 100 indicates that the target radionuclide was
detected.

JES/055
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TABLE L.4.3. EERF INTERNAL - PERFORMANCE (QC) SAMPLES?

Sample No. Po-210 Pb-210 Known (20)

JMs-88.5157P

A 481 + 24 464 + 40 435 + 45
B-1 379 + 24 397 ¥ 44 "
B-2 435 + 33 493 ¥ 33 "
C-1 411 ¥ 31 463 ¥ 77 "
C-2 389 ¥ 31 442 ¥ 38 "

D 415 + 37 409 + 73 "

E 421 ¥ 24 501 + 54 "
JMW-88.5352 14 + 1 15 + 2 12 + 1
JMW-88.5353 13 + 1 16 + 2 12 + 1
JMW-88.5354 13 +1 15 + 2 12 + 1
JMS-88.5840°

A 445 + 42 444 + 53 435 + 45

B 419 ¥ 40 442 ¥ 55 m

C 390 + 53 438 ¥ 117 "

D 424 ¥ 41 352 ¥ 55 "
JMW-88,5355 108 + 7 2 +1 105 + 11

" 121 ¥ 9 122 ¥ 9 "
JMW-88.5841 10 + 1 7+2 7.4 +1
JMW-88.5842 19 + 1 23 + 2 19 + 2
JMW-88.5971 117 + 9 125 + 12 105 + 11
JMW-88.6025 0+0 141 0+0
JMW-88,6026 468 + 43 442 + 51 433 + 45
JMW-88.6027 566 + 52 573 + 51 524 + 52
JMW-88.6028 286 + 24 344 + 41 262 + 26

3Source: November 21, 1988, Memorandum from James B. Moore to

Jon A. Broadway, Acting Chief, Monitoring and Analytical Services
bBranch, EPA, Eastern Environmental Radiation Facility (EERF).
Replicate analysis of mill tailings.
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APPENDIX M - CALIBRATION DATA
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Data: ?/q /.%/

Pizoe Tube [.D.

|V
Opazator laicials: ;;

No.: f -] Langzh:
~

Pitec tube zssambly level? yeas

Pizot tube openiags damaged?

ne
yas (explain baelow) v

ne
Quick connacts attached, leak Iree? yeas o~ ae
01 - l£ * gz - |-° .
31 L] o.o . 32 - !’S! ]
Y = i«Q ‘., 4= I'O ‘Lamw -5723(11:.)
t sAstavs Q0 e (ta.);
v »astage _ 010 ca(w.);
Po\ - .1‘” ca (iz.);
P, 'm - ¢z (in.);
o_ = ']50 ez (ia.)
Accapeance Criceria:
3, 4nd 3, < 10* v yas no
31 and Bz < 5 v yas ne
£ €0.32 en (1/8 in.) Yy~ yes no
v < 0.08 ca (1/32 ta.) _ ¢ vyes o
rmrb.x.osn <P<130D Iéyu no
ne

D+ 0.48 cu (3/16 ta) < D % 0 95 cx (3/8 in) e Yas

Picoc Tubs Accapeabla? / yas

Coumancs:

i

-

no

-Pitot M3 spection sheet,




"
Operazor [aicials:

Saca: 4&!39

Picoe Tube [.D. Yo.: E-& Lengeh: B !MVL

Pitoe tuba assezbly leval?

J._/ Yea no-

Picoc tube openiags damaged?

yea (explain balow) [l te

Quick connects sttached, laak free? yes 3" a0
Ql - z.o L] az - 3.0 L ]
31 - .0 . 31 - f - .

Yy « 2.0 + 3a [.O ' am= [m) ¢x (ia.)
z sAsiaye= (_-0_’3) ca (in.);
w = Agin B = .é.ﬁ-_“ (48.);

*

cm ({a.);

< .

P‘b - (‘2 ca (ia.);
e r d

0, = __QQ)__ ca (ia.)

Acceprance C-iteria:

a, and 3, < 10° il yag no
81 and Bz < 5° v yas no
2 < 0.32 ca (1/8 18.) _ v yes a0
v < 0,08 ca (1/32 ta.) __ " ves no
Pk lﬂd ’b' 1-0’ Dg < ' < 1-30 D: z Yas nao

D:' 0.48 cm (3/16 in) < D= £ 0.95

Pieot Tube Acceptabls? v

ea (3/8 48) ____ 4T ves o

yes ne

Cotments:

M-4

Pitot tube inspection sheet.




i/ |2=
Dace: S/f/!g' Operacor Inizials: @
Pitoc Tube I.D. ¥o.: __21_ Langeh: 2'#&" -
Pitor ctuba assembly lavel!? —

ba t ] ———— .
Picoc tube openiags damaged? yes (explaia helow) no
Quick conneces attached, luak fzee? yas - 20
gl - I:o .. gz - ‘ Q .
31 - 0.0 32 - f.Q * :
Y = 0¢Q 9= ‘ ‘A “SQ’“ (ia.)
z *AsiaY*s __ ) em (4a.);
W mAasinde (@] e (1a.); ' |
PA - K‘asql el (ia.);
Pb - qu) ea (in.);
b = ‘_' 3-50\ ca (in.})
c 7
Accepcance Critetia:
e, and 3, < 10° d ye3 : no
81 and ez < s* vl yas ne
2 % 0.2 em (1/8 1n.) L yes ao
v € 0,08 ca (1/32 {n.) ¥ yes ne
PA and 'b’ 1.0% D: < P <l.5 D: ; yes no
B, 0.48 cm (3/16 in) £ D_ £ 0.95 ¢z (/8 ta) & vas a0

Picoec Tube Accspcable?

J/ yas no
Cormencs: Mﬁ pw “'y‘eﬁf’ ﬁ:ﬁt

M-5
-Pitot tube inspection sheet,




Fo. 2
Saca: :E_[j/ 14 Oparacor zn:ulrg
Picoc Tude :u No.: f ﬁ Langth: Z #Mh .
Pitoc tube assesbly level? -

Tas no-

Picoc tube openings damaged? yes (explain belovw) " .,
Quick connects accached, leak frae? ISl yas 1o

“1 - 0.0 . gz » z,g .

e Lo Le_tn v

Y _M__ - 20 4. ‘-éa_] e3 (ia.)

T sAsinys (ml ez ({m.);

v sAstafe (.ORO/ ca (1a.);

Fr e “ﬂ(]ﬂ) ca (ta.);

Pb - (Z‘[j cz (in.);

D = ((2%) ca (1a.)

e )~y .
Accepcance Critavia:
3; ad 3, < 10° Vel yes no
Byand By <5 ____ ves ______ no
z < 0.37 ea (1/8 {a.) yes -na
v < 0.08 cm (1/32 ta,) yes ae
Poond P, 1,050, <P<2.500 __ o ves no

¢ c —
D+ 0.48 c& (3/16 1a) £ D 5 0.95 ca (3/8 tn) ___L="" yus a0
Pitot Tube Accaptadble? L7 yves no
Commancs: f& w
M-6

‘Pitot tube inspection sheet.




Dace: _ X/} /ff Operator laicials:
Pizot Tube 1.D. No.: f-5 Langeh: m
PLtet tube assembly levei? [Vl vas ne.
Picoe tube cpenings damaged? yes (explaia below) g~ 10
Quick coanects attachad, lsak frae? : yes — a0
gl ™ 2.0 . qz - | {.D .
» . - L}
31 . 1.0 32 .0
Y = lvo " g' 2'0 .. A= “!!gz <3 (15.)
T =Asinye . cm (in.);
w wmAaints= {,020 ca (in.);
P.\ - .Z‘]{-) ea (in.);
Pb - 'Z?Z) ea (ia.};
0 = 125'0) ca (ia.)
[ % v
Accepcance Cricaria:
a, and 3, < 10° & yes e
8) and 8, < 5° _.Iié yes MO
t<032ca(l/81a.) v yas _______ 1o
wv<0.08 cm(1/321a.) __ygves ________ 1o
P and P, 103D <P<l.300D, & ves —— a0
D:' 0.48 ca (3/16 La) & Dg £ 0.95 ca (/8 in) yas no

Pitot Tuba Accaptabla? / vas no

Comments: % ' ;

W-7

Pitot tube inspection sheet.




()=
Date: &{2/’1 Operacsy taicials: Q

Picoc Tube [.D. No.: E E Langeh: th'é#zﬁg >
Pitoc tuba assasbly levael? -

yen ne-

Picot tube cpeniags daaaged? yes (axplais balow) e T3

Quick conneccs sctached, luak frea? yas f e g

e * 1O : 3, » 20 .
3 - £-0 ° 3, - A .
Y '_L-_Q_‘.s-_LL_‘.A-,@)ca (ia.)

T "Aslaye O/0) e (ia.);
¥ wAginge ‘-Eud! ea (ia.);
- P& - (2?2_) ' em (ia.):
P, = 1:242) ez (in.);

ac- ‘ LSQ‘ ¢a (inm.)

Accepcance Criceria:
-
ay and 3, < 10 [ yas noe

8, and 8, < $* ed yes no
1 2 i ——— ———————
z < Q.32 em (1/8 1im.) /yn no
w < Q.08 em (1/32 ta.) g7 yas no
PA and 'b' 1.05D <P<c1.%0D Pl no
c <

Dpe .48 cm (3/16 ta) £ 0, £ 0.93 ca (3/8 ta) " yas a0
Pitat Tuba Accsptabdla? " ves no
Commaents: M%

v

M-8

‘Pitot tube inspection sheet.




Laezbin
et
Q. Het

|

Ot
Ot

m/e pes
2.

O D WO
280 28D 28|

Y| L2850 28T

/P SN W

o /7&’7-)/@- Lo bndrla o

A




CALCULATION SHEET

CALC. NO.

DATE

CHECKED

DATE

SIGNATURE

JOB NO.

PROJECT

SHEETS

OF

SHEET

Leee-1a-r

SUBJECT

- r——— b e

e —




DRY §AS MITER CALIBMATION DATA

(Eaghish Ns) Pretsst  Pest Test
Calthratien Moter ¢ Mﬂ@”ﬂ_ﬂ ve _Y9<70
Oate o[4187 Saremstric Pressers. 8 » 2409
Neter Oex # Ory Gas Neter # —
ortfiee Manometer Gas Yelume JSas Yolume N et
tnsu:r '1‘ﬁ:aw e g 1ration Yater {Dry §as Neter Tion &
tn; K0 e e WK o In. Ost In Owt M. 00| ¥ o
| final ﬂ-ﬂ&ml +row Janel T2]%90 {mmeny S¢ qqa\
b < |- Ror” sattia) : | 7R ,q7 ' A
. } fmat €3 |5 Inui 23 1757
.l - 4
gomat  ¢d7za lrimet 2800 lataigd 18/ Junnd o)
. i[1] 00 mid. | 4. .ol
0.{ - \0% 1 S‘ Z)g 1 5-'%5 final "'3 4 k" '0‘/ 13 -qq‘)D I\fn\
|V A ay
M_J&_fu_p_ivml - a2 B 1 S faeedal /8¢ RZ- g’
_ ) (48,220 et 28 00k, Y8l ¥2bw. |;/219 =
1 .03/ totat 07409 hoar  Z e Yo Yo | £7 Jrwa | /g ‘)z..a/"""7 10988 /615
— . hve. /,
. 1T\ rs, ,7-’5(0 1nat ugedh E\u‘ R i";]uma 14 - /-68
Y mitsal 73240 laresa) 36700 e, (&4 | Q2 late, | 114 | 31 | é
Js ¥ 0°¥ di T wa) |} 23 1 Y 5.7 1'00771
ve. 103
{ 83 .5dl lrmat & tthal] ¥ [ Z2-Hants 1:%_ 2-
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APPENDIX N - PROCESS DATA AND DESCRIPTION

NOTE: TItems claimed as confidential have been edited as noted by
brackets [Claimed Confidential].

Key Operating Parameters

Operating parameters monitored and recorded during the August 1988 test
program were those parameters that were identified (during the presurvey) by
Monsanto personnel as being of key importance. The parameters identified
were the same as those that were monitored and recorded during the 1984
EPA/ORP emission test effort. Normal operating ranges were established
based upon Monsanto review comments of the 1988 Monsanto Site Specific Test
Plan. Normal kiln operating conditions were characterized by monitoring
kiln feed rates, kiln speed, bed depth, offgas temperature, and dust chamber
temperature. Normal control system operating conditions were characterized
by the monitoring venturi pressure drop and water flow rate of each train,
spray tower deck pressures, scrubber water pH and venturi fan amperage.

The major kiln operating parameters are summarized in Table N-1. The
kiln operating parameters were monitored from the plant control room data
acquisition system (DAS) periodically during the test day. The averages for
the emission testing period (August 16-19) represent the average of
instantaneous values recorded by Radian personnel during each test period.
The average values presented in the tables of this appendix are not intended
to represent daily averages. The intention of the tables 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.

Kiln Speed: HNormal kiln speed is [Claimed Confidential]. Kiln speed
is adjusted by the operator to increase or decrease ore residence time to
obtain the desired nodule properties. The average kiln speed during the
emission test pericd was [Claimed Confidential].
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TABLE N-1. SUMMARY OF MAJOR KILN OPERATING PARAMETERS MEASURED DURING THE
TEST PROGRAM, MONSANTO-SODA SPRINGS, IDAHO (August 1988)
[Cltaimed Confidential]

Primary Kiln Dust
Date Hour Kiln Speed Bed Depth Coal co Airflow Off Gas Chamber
(rpm) (DT/Hr) (klb/hr) (klbshr) (klb/hr) {oC) {oC}

08714788 1350
1525
1650
1740
1844
1917

AVERAGE

08/17/88 0853
0953
1009
1030
1040
1120
1420
1515
1556
1516
1630
1718
1830
1900
2020

AVERAGE

08/18/s88 1020
1106
1206
1226
1430
1640
1715
1830

AVERAGE

08/19/88 1030
1100
1130
1145
1215
1245
1330
1450
1500
1530
1615
1710
1740

AVERAGE
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Bed Depth: Bed depth is calculated as dry tons feed/kiln revolution,
Normal bed depth is [Claimed Confidential]. The average bed depth during
the emission test period was [Claimed Confidential].

Carbon Monoxide and Coal Feed Rates: Carbon monoxide (CO) availability
is dependent upon furnace operation. When three furnaces are operating,
about [Claimed Confidential] CO are delivered to the kiln. Coal is fed to
the kiln, as necessary, to supplement the CO feed. The oxygen content of
the kiln off-gas is monitored, and the coal feed is adjusted to maintain the
off-gas oxygen concentration at about [Claimed Confidential] percent. The
average CO feed rate and coal feed rate during the emission test period was
[Claimed Confidential], respectively.

Kiln Off-Gas Temperature: Normal kiln off-gas temperature is about
[Claimed Confidential]. The average kiln off-gas temperature during the
emission test period was [Claimed Confidential].

Settling (Dust) Chamber Gas Temperature: The dust chamber (dust
collector) gas temperature is monitored to help identify an "overfire"
condition. An "overfire" condition (too much fuel) is indicated when the
settling chamber gas temperature exceeds the kiln off-gas temperature. The
average dust chamber gas temperature during the emission test period was
[Claimed Confidential]. If an overfire situation existed for more than

approximately 15 minutes the flue gas testing was temporarily halted.

Primary Air Flow Rate: Normal primary air flow rate is about [Claimed

Confidential]. The average primary air flow rate during the emission test
period was [Claimed Confidentiall].

Ore Feed Rate: Ore feed rate is increased or decreased to maintain a
constant bed depth. Normal feed rate for a bed depth of [Claimed
Confidential] with a kiln speed of [Claimed Confidential]. The average ore
feed rate during the emission test period was [Claimed Confidential].

Table N-2 is a summary of the ore feed rate recorded from the operator’s
Tog during the test period.
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TABLE N-2.

KILN FEED RATE SUMMARY FROM OPERATOR LOG DURING
THE TEST PROGRAM, MONSANTO-SODA SPRINGS, IDAHO
(August 1988)
[Claimed Confidential]

Date ---> 08/16/88 08/17/88 08/18/88 08/19/88

Time

(wt/hr) (wt/hr) (wt/hr) (wt/hr)

800

900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000

Average

N-5




Spray Tower Water Flow: The water flow (overflow) to the spray tower
is normally about [Claimed Confidential]. The spray tower water flow was
not measured during the emission test period, because the plant’s flow rate
monitor was inoperable. As an alternative, the spray tower deck pressures
were monitored. Spray tower deck pressures according to Monsanto plant
personnel are historically one of the most consistent control system
6perating parameters. Deck pressures were monitored once each shift. The
deck pressures were within their normal range during the four-day test
period.

pH_of Spray Tower, Hydroclarifier and Venturi: The pH of the spray
tower, is monitored periodically by plant operators. The pH of the
hydroclarifier was monitored automatically and recorded by the plant data
acquisition system. The pH of the venturi water at the collection drum
was monitored hourly and reported by the plant laboratory.

The pH of the spray tower ranged from [Claimed Confidential] during
emission testing. The pH of the hydroclarifer ranged from [Claimed
Confidential] during the emission testing. The pH of the venturi water at
the collection drum ranged from [Claimed Confidential] during the emission
test period.

Pressure Drop (Ap) Across Each Venturi Scrubber: The pressure drop
across each venturi train was monitored during the testing. The original
plan was to obtain these data from the plant DAS. It was determined on-site
that the automated sensors were faulty. Therefore U-tube mercury manometers
were installed on each venturi in order to monitor the pressure drop
manually. The target value for pressure drop was [Claimed Confidential]
inches water column (w.c.). The average pressure drop for all four venturis
was [Claimed Confidential] inches w.c. during the emission test period. A
summary of the venturi pressure drop data is contained in Table N-3.

Scrupber Liquid Flow Rate for Each Scrubber: The normal Tiquid flow
rate for each venturi is approximately [Claimed Confidential]. There are two
stages to each venturi scrubber train. The Tiquid flow rate to each scrubber
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TABLE

N

3.

SUMMARY OF VENTURI PRESSURE DROP MEASURED,

- MONSANTO-SODA SPRINGS, IDAHO (August 1988)

[Claimed Confidential]

Date

Hour

#1 Train
(in. H20)

#2 Train
(in. H20)

#3 Train
{(in. H20)

#4 Train Average
{(in. H20) (Train 1-4)

08/16/88

08/17/88

08/18/88

08/19/88

1350
1525
1740
1844
1917

Average

0853
1030
1556
1516
1718
1830
1900

Average

1020
1430
1715

Average
1215
1245

1330
1615

Average
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and stage were monitored during the test period. The liquid flow rate was
either recorded manually at the scrubber deck transmitter or from the plant
DAS in the control room. Table N-4 is a summary of the scrubber water flow
rate. The average water flow rate for the venturi was [Claimed
Confidential] (gpm) during the emission test period.

Induced Draft (ID) Fan Volumetric Flow: Exhaust gas volumetric flow
through the kiln was monitored by measuring the ID fan amps. With three
furnaces operating, the normal electrical current to the fan is [Claimed
Confidential] amperes. Exhaust gas volumetric flow was maintained at a
constant setting during the test periods. The average fan amperage during
the emission testing period was [Claimed Confidential] amperes. The summary
of the venturi fan amperage for the test period is contained in Table N-5.
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TABLE N-4. SUMMARY OF VENTURI WATER FLOW (GPM) DURING THE TEST PROGRAM,
MONSANTO-SODA SPRINGS, IDAHO (August 1988)
{Claimed Confidential]

Train A Train B Train C Train D

Z #1 #iz #1 #2

Date Hour A

At
=

1 n e
F [ ni

08/16/88 1350 .

Average
Combined Flow

08/17/88 0853
0953
1009
1040
1120
1420
1515
1556
1516
1718
1830
1900
2020

Average
Combined Flow

08/18/88 1020
1106
1226
1430
1530
1640
1715
1830

Average
Combined Flow
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TABLE N-4.

(Continued)

Date

Hour

Train A

Train B

Train C

Train D

#1

#2

#1

#2

#1

#2

#1

#2

08/19/88

Average

1030
1100
1130
1145
1215
1245
1330
1450
1500
1615
1710
1740

Combined Flow
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TABLE N-5. SUMMARY OF EXHAUST GAS ID FAN AMPERAGE MEASURED DURING THE
TEST PROGRAM, MONSANTO-SODA SPRINGS, IDAHO (August 1988)
[Claimed Confidential]

Fan (amps)

Daily
Date Hour #1 #2 #3 #4 Average

08/16/88 1350
1525
1650
1740
1844
1917

Average

08/17/88 0853
0953
1030
1040
1120
1420
1515
1556
1516
1630
1718
1830
1900
2020

Average

08/18/88 1020
1106
1206
1226
1430
1640
1715
1830

Average
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TABLE N-5. (Continued)

Fan (amps)

Daily
Date Hour #1 #2 #3 #4 Average

08/19/88 1030
1100
1130
1145
1215
1245
1330
1450
1500
1530
1615
1710
1740

Average
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