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Emission Test Report 
Review Checklist 

Reviewer: b ~ s e \ r  
Review Date: - 

A. Background Information 

1. Facility name: bfnnqndn F . \ p d a \  Ph&rilS Pia& 

2 .  Source category: z w T Y  
Location: +An Gr'  Thhn 

I I 

3 .  Test date: -\! 1909 / a c t  oal Ccrt tna % l R B  
0 

4. Test sponsor: (>st= PA 

5. Testing contractor: 

6 .  Purpose of test: 

7. Pollutants measured 

PM PM- 10 co so2 NO, voc Pb co2 
Others (list) : 

8 .  Process overview: On an attached page provide a block 
diagram of the unit operations and associated air 
pollution contr.01 systems at the facility. 
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. 

Identify 
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B. Process Information 

1. Provide a.brief narrative description of the process. 
With as much detail as possible, (e.g., if a furnace or 
conveyo.r.system is used, identify the type of unit) 

'.describe the equipment used for those operations tested. 
(Note: 
adequate, attach copy or reproduce here.) 

If process description provided in test report is 

I . '  ' * *  : I .  8 . 3 ( I  
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2. For each process tested list feedstock materials and 
products. Indicate if activity factors are for feed (F) 
rate or product 1P) rate. 

Rocess ID 
Basis for activity F/P 

Pccdstock materials FYoducts factor 

Basis for data: 
(Indicate pageytable NOS. in teat report) 

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

Basis for data: 
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c. Air Pollution Control Systems Tested 

d3 0 0 6 - 4 /9 71 13 0 

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

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

f 
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Test location 

03/30/92 6 

D. Sampling and Analysis 

Reference/ 
conditional Deviations 

Pollutant S & A method method noted 

Y/N YIN 
YIN YIN 
Y/N YIN 
Y/N YIN 

Methods 

YIN 
YIN 
YIN 
YIN 

1. Complete the following table 

YIN 
YIN 
YIN 
YIN 
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2. 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. 

.. 

3. Describe any deviations identified above. 
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E. Emission Data Documentation 

estID Parameter 
Stack temperature 
Moisture 
nXyg.2 
Volumetric flow, actual 
Voluwtric flow, standard 
Perccnt isokinetic 

values reported 
Run 1 Run 2 Run 3 Run 4 Unit8 

I I I I I 
I I I I I II 

I I I I I 
~~ 
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2. Tabulate pollutant mass flux rates 
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3 .  Present example emission factor calculations below. 
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4. Tabulate emission factors 

b3006-4/971130 
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I 

ATTACHMENT A 
A P O  PARAMETERS 

5 P e  of 
APCD 

Fabric filter 

ESP 

Venturi (or other high 
energy) scrubber 

Packed-bed scrubber 

2arbon absobr 

Parameters 
Cleaning mechanism 
Bag type 
Cleaning frequency 

Pressure drop 
Inlet temuerature 

.... A h  +s rlnth -."-*I-" ntin (-AJC) 

?ype (wet or dry) 
Number of fields 
Rapping cycle (if dry) 
Specific Collection Area (SCA) 
particulate resistivity (if known) 
Spark rate 
Current and power levels 

Liquidgas (UG) ratio 
Mist elimioator type 
Packing depth 
U G  ratio 
Caustic use @'IN) 
PH 
Mist eliminator type 

Bed depth 
Superficial gas velocity 
Bed temperature 
Desorption mechanism (media) 
Flue-gas moisture 
Cycle length 
Time-on-line after brealrthrough 

Pressure drop 
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0 
1.0 EXECUTIVE SUMMARY 

1.1 INTRODUCTION/BACKGROUND 

0 

0 

0 

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 (OAQPS) are 
jointly participating in this regulatory effort. 

control systems were performed for this program. The results from the first 
Emission tests at two elemental phosphorus plants, calciner emission 

0 

of these tests, which was conducted at the Monsanto Soda Springs, Idaho, 
plant are the subject of this report. 
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 lead-210 (Pb-210). 

Since the radionuclides in the offgas 

0 

1.1.1 Test Proaram 0b.iectives 
0 

0 

The purpose of this document is to present the results from the August 
1988 test program at the Monsanto phosphorus plant 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 AN0 OAQPS will 
analyze the data generated during this test program to develop the specific 

JES/055 
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0 

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

0 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 

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

0 

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 Overview of Testina Activities 

0 

On-site activities began on August 15 and were completed on August 20, 
1988. The sampling and analysis matrix as planned and presented in the 
project test plan is included in Table 1-1. During the test program, slight 
deviations from the planned approach were made to compensate for sampling 
difficulties encountered during the first and second day o f  testing. These 
difficulties and the corrective actions taken are discussed in detail in 
Sections 3.0 and 4.0 of this document. 

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 
samples were collected; one at the inlet and one at each of the four 
scrubber out1 et stacks. 

In order to collect at least three MM 111 samples at each locatlon 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. 

Samples were collected simultaneously at both the venturi scrubber 

The sampling intervals are summarized for each test run in Table 1-2. 

0 
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0 

0 

0 

0 

0 

0 

0 

Particulate emissions and associated radionuclides were collected from 
0 the streams using a modification of EPA Method 111. 

portion of Method 111 is identical to those procedures described in EPA 
Method 5. 

The modifications made to the Method 111 train for this program 
included using 0.1 N nitric acid for impinger solutions instead of water, 
and recovery and analysis of all sampling train fractions. 
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 
solvent was implemented for quality assurance purposes. 

radionuclide content of the offgas streams. The MM 111 sampling trains were 
recovered in two fractions (front and back halves). The front half 
consisted o f  the filter and rinses from the probe, nozzle and filter holder; 
whereas, the back half consisted of the impinger contents and rinses. 
front and back half sample fractions were analyzed separately by EPA’s 
Eastern Environmental Radiation Facility (EERF) for radionuclide content. 
(All Method 111 radionuclide results presented in this report include both 
front half and back half sample train fractions.) 

in-stack cascade impactors with right angle precutter. 
parameters were selected to optimize the separation of the fine particulate 
fraction (less than 2 microns). 
at all five sampling locations for a total of 15 distinct particle 
collection episodes. 
fraction was done for only a selected portion o f  the samples 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 samples collected at 
outlet C were chosen as representative of the outlet and were submitted for 
radionuclide analysis. 

The specific sampling 

The purpose o f  

The purpose for analyzing all train components was to quantify total 

Both 

Particle sizing samples were collected using heated Andersen MK-I11 
Impactor operating 

Particle size distributions were determined 

However, radionuclide analysis of the particle size 

0 
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0 

Process feed samples were collected during the testing and composited 
to determine the activity in the blended feedstock ore. 
reagent blanks were collected during the Monsanto test program and are 
presented and discussed in the Quality Assurance/Qual ity Control (QA/QC) 
section of this document. 

Field blanks and 

0 
1.1.3 Uncertainties in Rad ionuclide Analysis 

0 

0 

e 

0 

0 

0 

0 

e 

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

confidence in the data. All Method 111 Pb-210 measurements were above the 
minimum detection limit (MOL). 
radionuclide measurements were below the MOL (see footnote in Table 1-8). 

The analytical errors in the polonium-210 

For the lead-210 (Pb-210) measurements, there is an acceptable level of 

Six (6%) o f  particle size fraction 

1.2 SUMMARY OF EMISSION RESULTS 

Emission testing was performed while operating the process was 
operating at normal conditons. A constant pressure drop was maintained 
across each o f  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 IMM 111) 

Table 1-3 contains a summary o f  the particulate matter and radionuclide 
emissions measured during the program. 
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 lbs/hr) and the outlet averaged 4.90 kg/hr 
(10.8 1 bs/hr) . 

As seen in the table, particulate 
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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 c in Table 1-2). 
concentration of Po-210 and Pb-210 in the outlet streams averaged 954 and 
225 pCi/dscm (27 and 6.4 pCi/dscf), respectively. 
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. 

The 

On an emission rate 

1.2.2 Particle Size Distribution 

0 

0 

0 

0 

0 

0 

0 

Particle size analysis quantifies the particle mass in a given size 
The mass collected on each stage are presented for each run in 

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

range. 
Tables 1-4 and 1-5 for the venturi inlet and outlet, respectively. 

The first is a plot of the cumulative mass fraction versus the interval 
endpoint ( 0 ~ ~ ~ )  as shown in Figure 1-1. DpS0 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 ( 0 ~ ~ ~ ) .  In reality, the effective stage cut 
diameter (DpS0) 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. 

of particles that are less than 0.5 microns in diameter. For the outlet 
locations. 50 percent of the particulate mass comprises particles that are 
less than about 0.3 microns in diameter. 
consists of approximately 99 percent PMIO (fie., particulate matter less 
than 10 microns in diameter). 
97.6 percent of the particulate mass. Considering the precision of the 
measurements methods, the mass fraction of PMIO at the inlet and outlet i s  
considered equivalent . 

For the inlet location, 50 percent of the particulate mass is composed 

The particulate mass at the inlet 

At the outlet, PMIO accounts for about 

JES/055 
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TABLE 1-4. VENTURI INLET PARTICLE S I Z I N G  - MASS COLLECTED PER STAGE, 
CALCINER OFFGASES, MONSANTO, SODA SPRINGS, IDAHO 
(August 1988) 

Mass co l lec ted  per stage (grams) 

Stage Run 1 Run 2 Run 3 

la 

2 

3 

4 

5 

6 

7 

8 

Back-up 

Total 

0.00041 

0.00040 

0.00074 

0.00043 

0.00147 

0.00596 

0.00970 

0.01719 

0.01302 

0.04932 

0.00030 

0.00038 

0.00053 

0.00074 

0.00253 

0.01024 

0.01377 

0.01925 

0.01580 

0.06354 

0.00042 

0.00004 

0.00004 

0.00021 

0.00016 

0.00063 

0.00245 

0.00417 

0.01145 

0.01957 

aStage 1 includes the pre-impactor stage. 
0 

0 

a 

0 
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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 concentiation 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 outlet C. 
into one sample for analysis. 
each analyzed individually. The results are summaries as pic0 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 
( 0 ~ ~ ~ )  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. 
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. 

particles. 
radioactivity for both Po-210 and Pb-210. 
contained 60 to 70 percent of the radioactivity. 

For each test run, stages 2 through 5 were combined 
Stages 1, 6, 7, 8 and the backup filter were 

The 

These data indicate that the radioactivity i s  associated with small 
Particles less than 1 micron contained 90 percent of the 

Particles less than 0.5 micron 

1.3 TEST REPORT ORGANIZATION 

e 
b o  

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 locations and 

This emission test report is presented in #we4 volumes. Information 
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1-2. Composite curves of differential mass 
concentration as a function of particle size. 
Calciner offgases. 
Monsanto, Soda Springs, Idaho. 
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TABLE 1-6. CONSOLIDATED CUMULATIVE MASS FRACTION RESULTS, 
MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

I n t e r v a l a  
Endpoint Mass f r a c t i o n  less  than (%) 

Dp50 
(microns) In1 e t  Ou t le t  

0.5 

1 

2.5 

5 

55 

83 

96 

98 

64 

84 

94 

96.5 

10 98.9 97.5 

aDp50 = the  theore t ica l  stage endpoint ( i n t e r v a l  endpoint) i s  t he  aero- 
dynamic diameter o f  the  smallest p a r t i c l e s  co l l ec ted  on a stage 
w i t h  an e f f i c i e n c y  o f  50 percent. 

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

Geometric 
Midpoint 

(microns) 

In te rva l  D i  f f e r e n t i  a1 Mass Concentration 
Range (gr /dscf / in terva l  ) 

(microns) I n l e t  Out le t  

0.5 

1 

0.4 - 0.6 0.200 0.005 

0.6 - 1.7 0.100 0.003 

2.5 1.7 - 3.0 0.015 0.0006 

5 

10 

3.0 - 6.5 0.006 0.0003 

6.5 - 50 0.004 0.0002 
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Figure 1-3. Composite curves of cumulative Polonium-21 0 activity 
fraction as a function of particle size. 
Probability-Log plot. 
Monsanto, Soda Springs, Idaho. 
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Figure 1-4. Composite curves of cumulative Lead-21 0 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, IOAHO (August 1988) 

I n t e r v a l  
Endpoint 

b 
OP50 

(microns) 

A c t i v i t y  Frac t ion  Less than (%) 

Po-210 Pb-210 
I n l e t  O u t l e t  C I n l e t  O u t l e t  C 

0 . 5  60 

1 90 

2 . 5  96 

5 98 .5  

10 99 .4  

70 60 60 

90 90 90 

96 97 9 8 . 0  

98 .5  99.3 99 .0  

99 .4  99.85 99 .5  

alleveloped from a l l  v a l i d  p a r t i c l e  s i z e  samples co l lec ted  and analyzed for 

bSelected p a r t i c l e  sizes.  

Po-210 and Pb-210, then, p l o t t e d  i n  Figures 1-3 and 1-4 .  
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the sampling and analysis procedures t h a t  were used; and Section 5.0 
describes the spec i f i c  q u a l i t y  assurance and q u a l i t y  con t ro l  measures t h a t  
were taken t o  ensure useful  and v a l i d  data. 

The supporting data f o r  the  r e s u l t s  presented i n  t h i s  volume are  
included as appendices. T C ’  
Volume I1 contains sampling and ana ly t i ca l  protocols, a l l  f i e l d  and l a b  
data sheets, data reduct ion summaries, m d  c a l i b r a t i o n  dataJ 4eke-M- 

process data gathered during the  emission t e s t i n g  
program. 

6 d  

0 

0 

0 

0 
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2.0 DESCRIPTION OF PROCESS AND A I R  POLLUTION CONTROL SYSTEMS 

2.1 PROCESS DESCRIPTION 

The Monsanto, Soda Springs, Idaho, p lan t  produces elemental phosphorus 
from phosphate ore. 
k i l n  ca lc iner  where the rock i s  heated f o r  the purpose o f  removing organic 
mater ia l  and forming heat hardened nodules. The phosphate rock nodules 
produced by the ca lc in ing  process are subsequently cooled, crushed, and 
blended w i th  coke and s i l i c a  and fed i n t o  an e l e c t r i c  reducing furnace. 
High temperature react ions i n  the reducing furnace d r i v e  o f f  gaseous 
phosphorus and carbon monoxide and leave molten residues o f  s lag and 
ferrophosphorus. The offgases from the reducing furnace pass through 
e l e c t r o s t a t i c  p rec ip i t a to rs  f o r  dust removal before enter ing a condenser, 
where the phosphorus i s  condensed and col lected. The carbon monoxide 
generated from the phosphorus reduct ion process i s  vented from the reducing 
furnace t o  the r o t a r y  k i l n  where i t  i s  used as fue l .  

offgases from the ca l c in ing  process. 
f low schematic showing feed and of fgas streams around the r o t a r y  k i l n  and 
re la ted  a i r  p o l l u t i o n  contro l  equipment. 

Phosphate rock i s  continuously fed t o  a la rge  ro ta ry  

The emission t e s t  program described i n  t h i s  document focused on the 
Figure 2-1 contains a simple process 

2.2 A I R  POLLUTION CONTROL EQUIPMENT (CALCINING OPERATION) 

The offgases from the k i l n  are vented t o  a s e t t l i n g  chamber and a spray 
tower and then s p l i t  i n t o  four  p a r a l l e l  streams each containing a ventur i  
scrubber, dual cyclone demisters and an induct ion ( I D )  fan. A f t e r  passing 
through t h e i r  respect ive I D  fans, the exhaust gases are discharged t o  the 
atmosphere through four  s im i la r  27 m (90 ft) t a l l  stacks. 
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2.3 PROCESS AND POLLUTION CONTROL DATA 

0 

0 

0 

0 

0 

0 

0 

0 

The radionucl ide emission t e s t  program a t  Monsanto was performed whi le 
process and p o l l u t i o n  contro l  systems were operated a t  "normal" operating 
condit ions. Normal operational ranges f o r  each parameter were establ ished 
by EPA's I ndus t r i a l  Studies Branch (ISB) and Monsanto personnel p r i o r  t o  
tes t i ng  based on h i s t o r i c a l  p lan t  data and f u l l  production capacity. Key 
parameters were monitored throughout the t e s t i n g  per iod by both Monsanto's 
automated data acqu is i t ion  system and by manual readings. During t e s t i n g  
periods, Radian personnel pe r iod i ca l l y  monitored these data from the p lan t ' s  
cont ro l  room t o  ensure the sample c o l l e c t i o n  a c t i v i t i e s  occurred a t  the 
correct  process/control device condit ions. The key process parameters tha t  
were monitored are reported i n  Volume I 1  - Appendix N because they are 
considered conf ident ia l  by Monsanto. The fo l l ow ing  i s  a l i s t i n g  o f  t he  
process parameters recorded: 

0 

JES/055 

0 

K i l n  speed 
Bed depth 
Ore feed r a t e  
Primary a i r  f low 
Carbon monoxide feed r a t e  
Coal feed r a t e  
K i l n  o f fgas temperature 
Dust chamber gas temperature 
Spray tower pH 
Venturi  P (per scrubber t r a i n )  
Venturi  fan amperage (per scrubber t r a i n )  
Venturi  l i q u i d  f low r a t e  (per scrubber t r a i n )  

2-3 
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3.0 SUMMARY AND DISCUSSION OF.RESULTS 
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The resu l t s  o f  the August 1988 t e s t  program conducted a t  the Monsanto 
f a c i l i t y  are presented i n  t h i s  section. The pa r t i cu la te  matter data 
presented are adjusted f o r  blanks. However, radionucl ide data presented are 
not blank corrected. 
MM 111 t r a i n s  and the resu l t s  are presented and discussed i n  Section 5.0 of 
t h i s  document. 
f i e l d  blank co l lec ted  a t  the i n l e t  l oca t i on  were less  than 1 percent o f  the 
average a c t i v i t i e s  o f  the samples co l lec ted  a t  t ha t  l oca t i on  (0.7% f o r  
Po-210. 0.1% f o r  Pb-210). A t  the ou t l e t ,  t he  f i e l d  blank a c t i v i t i e s  f o r  
Po-210 and Pb-210 were approximately 3.4 percent and 2.7 percent, 
respect ively,  o f  the average o u t l e t  sample a c t i v i t i e s .  

applicable. 
appendices (Volume 11) o f  t h i s  report .  

F ie ld  blanks were co l lec ted  on both i n l e t  and o u t l e t  

F o r  reference purposes, the radionucl ide a c t i v i t i e s  i n  the 

Dual u n i t s  (metr ic and English) are presented i n  each tab le  where 
The supporting data f o r  the r e s u l t s  are included i n  the 

3.1 PARTICULATE MATTER AND RADIONUCLIDE RESULTS 

Par t i cu la te  matter and associated radionucl ide emissions were co l lected 
simultaneously a t  each o f  the i n l e t / o u t l e t  of fgas sampling loca t ions  using 
a modi f icat ion o f  EPA Method 111. An overview o f  resu l t s  from the four  
i n l e t / o u t l e t  t e s t  runs i s  presented i n  Table 3-1. Speci f ic  sampling 
measurements from each ind iv idua l  t e s t  run a r e  presented i n  Tables 3-2 
through 3-5 f o r  runs 1 through 4, respect ively.  As mentioned i n  Section 1.0 
o f  t h i s  document, s l i g h t  deviat ions from the  planned t e s t  mat r ix  were made 
t o  compensate f o r  sampling d i f f i c u l t i e s  encountered dur ing the f i r s t  and 
second day o f  test ing.  Sampling d i f f i c u l t i e s  dur ing the f i r s t  day o f  
t e s t i n g  included unacceptable leak ra tes  a t  the i n l e t  l oca t i on  and non- 
i sok ine t i c  sampling a t  two o f  the f i v e  sampling locat ions.  The spec i f i c  
problem on the second t e s t  day was nonisok inet ic  sampling a t  one o f  the f o u r  
o u t l e t  locat ions ( o u t l e t  0). To compensate f o r  these d i f f i c u l t i e s ,  a four th  

a 
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t e s t  run was performed a t  each o f  the i n l e t  and o u t l e t  locat ions t o  replace 
run 1. A f i f t h  t e s t  run a t  o u t l e t  D was performed t o  replace run  2. 
o u t l e t  D run 5 t e s t  resu l t s  are included i n  Table 3-3. 

Data f r o m  a l l  t e s t  runs are presented i n  the summary tab les o f  t h i s  
report ,  although only those runs meeting the speci f ied q u a l i t y  assurance 
c r i t e r i a  were used i n  ca lcu la t ing  the average resu l t s  reported. 

The 

3.1.1 Inlet 

Par t i cu la te  matter concentrations a t  the i n l e t  t o  the ventur i  scrubber 
averaged 595 mg/dscm (0.26 gr/dscf) f o r  the three v a l i d  t e s t  runs. As 
described i n  Section 2.0 o f  t h i s  document, the ventur i  scrubber i n l e t  
loca t ion  i s  ac tua l l y  the midpoint o f  t he  p o l l u t i o n  contro l  system and, 
therefore, these values do not represent uncontrol led emissions. 

Po-210 concentrations i n  f l u e  gases a t  the i n l e t  l oca t i on  averaged 
23,100 pCi/dscm (655 pCi/dscf) f o r  the three t e s t  runs. On an a c t i v i t y  per 
gram o f  p a r t i c u l a t e  basis, values f o r  t he  three i n l e t  runs averaged 
38,900 pCi/g PM. 

7,300 pCi/dscm (207 pCi/dscf). On an a c t i v i t y  per gram o f  p a r t i c u l a t e  
basis, values f o r  the three i n l e t  runs averaged 12,300 pCi/g PM. 

. 

Pb-210 concentrations i n  f l u e  gases a t  the i n l e t  l oca t i on  averaged 

3.1.2 Ou t le t  

0 

0 

As shown i n  Table 3-1, pa r t i cu la te  matter concentrat ion a t  the o u t l e t  
averaged 27.3 mg/dscm (0.012 gr/dscf) .  This average does no t  include the 
resu l t s  f o r  the o u t l e t  0 stack sample f o r  run 4. The r e s u l t s  f o r  t h i s  
sample were excessively h igh and are suspected t o  be an o u t l i e r .  The 
emissions measured a t  o u t l e t  D were approximately three times higher than 
those o f  the other stacks (see Table 3-5 f o r  run 4). This a f fected the 
overa l l  o u t l e t  average f o r  run 4 which was approximately 50 percent higher 
than the other  v a l i d  runs. 

Addi t ional  evidence f o r  t h i s  assumption i s  supported by examination o f  
the r a w  ana ly t i ca l  weights. 
f o r  o u t l e t  D contr ibuted approximately 85 percent o f  the t o t a l  p a r t i c l e  mass 

For t h i s  p a r t i c u l a r  t e s t  run, the probe r inse  
0 
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co l lec ted  compared t o  the 50 percent cont r ibu t ion  which was the average f rom 
a l l  other runs a t  the o u t l e t  locat ions.  Further, examination o f  the 
radionucl ide concentrat ion (pCi/g PM) o f  the co l lec ted  pa r t i cu la te  f o r  run 4 
i s  approximately 3.5  times lower a t  o u t l e t  D than a t  the other  o u t l e t  
locat ions f o r  the same t e s t  period. 
the probe r i n s e  pa r t i cu la te  values were biased high, e i t h e r  by contamination 
dur ing recovery procedures, contamination dur ing acetone dry  down 
a c t i v i t i e s ,  o r  possibly by accidental bumping o f  the nozzle against the 
i n t e r i o r  stack wal l  dur ing sampling. The remainder o f  the resu l t s  were 
f a i r l y  evenly d i s t r i b u t e d  among the stacks and were r e l a t i v e l y  constant 
across the runs. 

954 pCi/dscm (27.0 pCi/dscf) f o r  the three t e s t  runs. On an a c t i v i t y  per 
gram o f  pa r t i cu la te  basis, the average Po-210 a c t i v i t y  f o r  the three o u t l e t  
runs was 34,600 pCi/g PM. 

225 pCi/dscm (6.38 pCi/dscf). 
Pb-210 a c t i v i t y  averaged 8,210 pCi/g PM. 

These evidences s t rongly  suggest t ha t  

Po-210 concentrations i n  f l u e  gases a t  the o u t l e t  l oca t i on  averaged 

Pb-210 concentrations i n  f l u e  gases a t  the o u t l e t  l oca t i on  averaged 
On an a c t i v i t y  per gram o f  pa r t i cu la te  basis, 

3.1.3 M t u r i  Scrubber F f f i c i e n c i  es - Method 111 

Table 3-6 sumnarizes the incremental e f f i c i enc ies  o f  t he  ventur i  
scrubber cont ro l  systems f o r  removal o f  par t i cu la te ,  Po-210, and Pb-210. 
E f f i c i enc ies  are reported as incremental since the ventur i  scrubber system 
i s  located a t  the midpoint i n  the ser ies o f  a i r  p o l l u t i o n  cont ro l  equipment. 
P r i o r  t o  enter ing the ventur i  scrubber system, emissions have already been 
reduced by both the s e t t l i n g  chamber and the spray tower. Therefore, 
"incremental" r e f e r s  t o  the addi t ional  removal af forded by the ventur i  
system. As apparent from the ind iv idua l  values presented i n  the table, the 
average pa r t i cu la te  matter reduct ion was approximately 94 percent, whi le the 
reduct ion f o r  Po-210 and Pb-210 averaged 96 and 97 percent, respect ively.  

JES/O55 3 - 8  
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TABLE 3-6. VENTURI SCRUBBER REMOVAL EFFICIENCY FOR PM, Po-210, AND 
Pb-210, MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

0 

0 

0 

0 

0 

0. 

0 

0 

0 

Emission Concentration Removal 
Run E f f i c i ency  
No. Parameter I n l e t  Out le ta (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 

'Average o u t l e t  concentrat ion o f  f ou r  stacks. 

bRemoval e f f i c i e n c y  ca lcu lated based on mass ra tes  a t  the  ventur i  
i n l e t  and sum o f  mass ra tes  a t  t h e  four  ventur i  o u t l e t  stacks. 
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3.1.4 FrontIBack H a l f  D i s t r i bu t i on  o f  Emissions i n  MM 1 1 1 . T r m  

Table 3-7 presents a s u n a r y  o f  the d i s t r i b u t i o n  o f  emissions as 
co l lec ted  i n  the Mn 111 sampling t r a i n s  dur ing the Honsanto t e s t  program. 
As seen i n  the table,  approximately 93 percent o f  the Po-210 co l lec ted  was 
present i n  the f r o n t  h a l f  o f  the t ra in .  This percentage was consistent f o r  
samples co l lec ted  a t  both i n l e t  and o u t l e t  locat ions.  The d i s t r i b u t i o n  f o r  
Pb-210 i s  s im i la r  i n  t h a t  on average about 99 percent i s  co l lec ted  i n  the 
f r o n t  ha1 f. 

pa r t i cu la te  weights could not be evaluated and front/back h a l f  d i s t r i b u t i o n s  
could not be determined. However, a d i s t r i b u t i o n  o f  PM between the f r o n t  
h a l f  components was evaluated. As seen i n  the footnotes t o  Table 3-5, t h i s  
d i s t r i b u t i o n  var ied by the sampling locat ion.  On average. 80 percent o f  the 
PM co l lec ted  a t  the i n l e t  was found on the f i l t e r ,  whi le  the remaining 
20 percent was co l lec ted  i n  the probe and nozzle. A t  t he  ou t le t ;  the 
average d i s t r i b u t i o n  was approximately 50 percent on the  f i l t e r  and 
50 percent i n  the probe and nozzle. 

Because n i t r i c  ac id  was used i n  the impingers, t he  back h a l f  

3.2 PARTICLE AND RADIONUCLIDE S I Z E  DISTRIBUTION DATA 

The PSD samples were analyzed f o r  both pa r t i cu la te  mass and Po-210/ 
Pb-210 rad ioac t i v i t y .  For the pa r t i cu la te  mass analyses, each o f  the n ine 
ind iv idua l  stages were analyzed separately. For the rad ionucl ide analyses, 
stages 2-5 were combined and stages 1, 6, 7, 8, and 9 were analyzed 
ind i v idua l l y .  The pa r t i cu la te  and radionucl ide resu l t s  are discussed below. 

3.2.1 P a r t i c l e  Size D i s t r i b u t i o n  Data 

The mass co l lec ted  on each stage was presented prev ious ly  i n  Tables 1-4 
and 1-5. These data were presented two ways: f i r s t  as a p l o t  o f  cumulative 
mass f r a c t i o n  versus the p a r t i c l e  i n te rva l  endpoint ( D P ~ ~ )  and second as a 
p l o t  o f  d i f f e r e n t i a l  mass concentrat ion versus the geometric mean p a r t i c l e  
diameter. The ind iv idua l  data po in ts  were p l o t t e d  and curves were f i t t e d  t o  
the data t o  represent the charac ter is t i cs  o f  the p a r t i c u l a t e  a t  each 
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TABLE 3-7. SUMMARY OF FRONT/BACK HALF DISTRIBUTION OF EMISSIONS, 
MH 111 SAMPLING TRAINS, HONSANTO, SODA SPRINGS, IDAHO 

(August 1988). 

Locat i o n  Parameter Front H a l f  Back H a l f  

I n l e t  

Ou t le t  

Pa r t i cu la te  100‘ 

Po-210 93.4 

Pb-210 99.6 

N A ~  

6.6 

0.4 

Par t i cu la te  1 ooc NA 

Po-210 92.5 7.5 

Pb-210 98.9 1.1 

‘On average, EO percent o f  the  p a r t i c u l a t e  matter co l l ec ted  a t  t h e  i n l e t  was 
found on the f i l t e r ,  wh i le  the  remaining 20 percent was co l l ec ted  i n  t h e  
probe and nozzle. 

bNA - Not appl icable.  The add i t i on  o f  0.1 N HN03 i n  t h e  impingers prevented 
d ry ing  and weighing o f  the  impinger catch. 

‘On average, 50 percent o f  the  p a r t i c u l a t e  matter co l l ec ted  a t  the  o u t l e t  was 
found on the  f i l t e r ,  and 50 percent was co l l ec ted  i n  t h e  probe and nozzle. 

0 

0 

0 

0 
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sampling locat ion.  The data were evaluated f o r  the fo l low ing  p a r t i c l e  s ize 
in te rva ls :  0 . 5 ,  I ,  2.5, .5, and 10 microns. The representat ive curves were  
presented previously i n  Figures 1-1 and 1-2. 

a r e  shown i n  Figure 3-1 and o u t l e t  data are shown i n  Figure 3-2.  
t e s t  runs agreed wel l .  The o u t l e t  data show tha t  p a r t i c l e  charac ter is t i cs  
were s im i la r  a t  a l l  four  o u t l e t  loca t ions  and also formed a l i n e a r  curve. 
The data are presented i n  tabu la r  form i n  Tables 3-8 through 3-10. 

F o r  the d i f f e r e n t i a l  mass concentrations, the ind iv idua l  i n l e t  data 
pa i rs  are p l o t t e d  i n  Figure 3-3 and the o u t l e t  pa i rs  are p l o t t e d  i n  
Figure 3-4. 
w e l l .  

For the cumulative mass f r a c t i o n  resul ts ,  the ind iv idua l  i n l e t  data 
The i n l e t  

Both the i n l e t  and o u t l e t  data formed a l i n e a r  curve and agreed 
The data are presented i n  tabular  form i n  Tables 3-11 through 3-13. 

3.2.2 Radion uc l i de  0 i s t r i b u t i o n  Da ta  

The r a d i o a c t i v i t y  co l lec ted  on each stage was presented previously i n  
Table 1-8. I n  order t o  evaluate the radionucl ide data, the cumulative 
a c t i v i t y  f r a c t i o n  was p l o t t e d  against the i n te rva l  endpoint ( 0 ~ ~ ~ )  
determined from the PSD data. 

and o u t l e t  polonium-210 cumulative a c t i v i t i e s  are p l o t t e d  i n  Figures 3-5  
and 3-6, respect ively.  The data showed good agreement between runs and 
formed a l i n e a r  curve. 

The i n l e t  and o u t l e t  lead-210 cumulative a c t i v i t i e s  are p l o t t e d  i n  
Figures 3-7 and 3-8, respect ively.  These data also showed good agreement 
between runs and formed a l i n e a r  curve. The i n l e t  and o u t l e t  data are 
presented i n  tabu la r  form i n  Table 3-14. 

The polonium-210 and lead-210 data were p lo t ted  separately. The i n l e t  

3.3 PROCESS SAMPLES 

0 Table 3-15 presents the measured concentrations o f  Po-210 and Pb-210 
the feedstock samples. The average concentrations o f  these radionucl ides 
the feedstock samples were 126 and 127 pCi/g, respect ively.  The concen- 
t r a t i o n s  var ied between runs by 10 percent f o r  Po-210 and 12 percent f o r  
Pb-210, ind ica t ing  a constant l eve l  o f  r a d i o a c t i v i t y  i n  the feedstock. 0 
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Figure 3-1, 
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Cumulative mass fraction as a function of particle size for 
venturi inlet particulate matter. Probability-Log plot. 
Monsanto, Soda Springs, Idaho. 
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Figure 3-2. Cumulative mass fraction as a function of particle size 
for controlled particulate matter. Probability-Log plot. 
Monsanto, Soda Springs, Idaho 
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TABLE 3-8. INLET DATA FOR CUMULATIVE MASS FRACTION VS. PARTICLE SIZE,  
MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

Run 1 -A 
b Mass Fract ion b 

Less Than a Mass Fract ion b 
Less Than DpSO a Mass Fract ion 

Less Than Dp50 a 
Stage D P ~ O  

1 9.48 

2 6.19 

3 4.04 

4 2.85 

5 1.69 

6 0.96 

7 0.59 

8 0.37 

0.99 9.77 

0.98 6.38 

0.97 4.16 

0.96 2.94 

0.93 1.74 

0.81 0.99 

0.61 0.61 

0.26 0.38 

1.00 10.20 0.98 

0.99 6.66 0.98 

0.98 4.35 0.97 

0.97 3.07 0.96 

0.93 1.82 0.96 

0.77 1.03 0.92 

0.55 0.63 0.80 

0.25 0.40 0.59 

Dps0 = The theore t ica l  stage endpoint ( i n t e r v a l  endpoint) i s  t h e  a 
aerodynamic diameter o f  the  smallest p a r t i c l e s  t h a t  are co l l ec ted  
on a stage w i t h  an e f f i c i e n c y  o f  50 percent. 

bThe cumulative mass f r a c t i o n  equals the  mass f r a c t i o n  o f  p a r t i c u l a t e  
co l lec ted  l ess  than a given in te rva l  endpoint. 
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Differential mass concentration as a function of 
particle size for venturi inlet particulate matter. 
Calciner offgases. 
Monsanto, Soda Springs, Idaho. 
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Figure 3-4. 
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Differential mass concentration as a function 
of particle size for controlled particulate matter. 
Calciner offgases. 
Monsanto, Soda Springs, Idaho. 
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TABLE 3-11. INLET DATA FOR DIFFERENTIAL CONCENTRATION VS. PARTICLE SIZE,  
MONSANTO, SODA SPRINGS, IDAHO (August 1988) - Run 2 Run 3 

Geometric D i  f f e r e n t i  a1 Geometric D i  f f e r e n t i  a1 Geometric D i f f e r e n t  i a1 
Stage Midpointa Mass Midpointa Mass Midpointa Mass b 

1 21.7 0.0016 22.1 0.0013 22.6 0.0030 

2 7.67 0.0060 7.90 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 

aGeometric midpoint i s  defined as: 

I(D~50)~+1 (D50)nl 1/2 

b D i f f e r e n t i a l  mass concentrat ion i s  def ined as: 
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Figure 3-5. Cumulative Polonium-21 0 activity fraction as a function 
of particle size for venturi inlet particulate matter. 

Monsanto, Soda Springs, Idaho. 
- Probability-Log plot 
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Figure 3-6. Cumulative Polonium-21 0 activity fraction as a function 
of particle. size for controlled particulate matter. 
Probability-Log plot 
Monsanto, Soda Springs, Idaho. 
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Figure 3-7. Cumulative Lead-2 10 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 3-8. Cumulative Lead-21 0 activity fraction as a function 
of particle size for controlled particulate matter. 
Probability-Log plot. 
Monsanto, Soda Springs, Idaho. 
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TABLE 3-15. RADIONUCLIDE CONCENTRATIONS I N  PROCESS FEEDSTOCK SAMPLES, 
MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

Radionuclide Concentration 
MM 111 Po-210 Pb-210 

Type o f  Sample Run No. Date (p ic0  Curies per gram, dry  basis )  

Feedstock 1 8/ 16/88 NA NA 

Feedstock 

Feedstock 

a/ 1 7/88 

a/ 1 7/88 

42 141 

12 114 

Feedstock 4 8/18/88 124 118 

Feedstock 5 a/ 19/88 

Average 

R e l a t i v e  standard dev ia t ion  (%) 

125 

126 

10 

127 

127 

12 

NA = N o t  analyzed. 
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4 . 0  SAMPLING AND ANALYSIS 

This sect ion describes spec i f i c  sampling and analysis a c t i v i t i e s  
performed dur ing the August 15-20, 1988, t e s t  program a t  the Monsanto 
f a c i l i t y .  As described i n  the Executive Summary o f  t h i s  document (see 
Table 1-1) the t e s t  matr ix  consisted o f  t e s t  runs a t  the ventur i  scrubber 
i n l e t  and each o f  the four o u t l e t  stacks t o  c o l l e c t  pa r t i cu la te  matter and 
pa r t i cu la te  s ize samples f o r  subsequent radionucl ide analysis. 

The fo l lowing subsections describe the sampling loca t ions  a t  the 
Monsanto s i t e  (Section 4 . 1 ) ,  the sampling procedures t h a t  were used 
(Section 4.2)'. the recovery and analysis procedure f o r  each o f  the co l lec ted  
samples (Section 4 .3 ) ,  and the sample custody procedures (Section 4.4) .  

4 .1  SAMPLING LOCATIONS 

Figure 4-1 i d e n t i f i e s  each o f  the sampling loca t ions  dur ing the 
Monsanto t e s t  program. The fo l lowing subsections present a descr ip t ion  o f  
each o f  these locat ions.  

4.1 .1  Scrubber I n l e t  

0 

The scrubber i n l e t  sampling l oca t i on  i s  the common duct p o i n t  a t  which 
the k i l n  offgases leave the spray tower p r i o r  t o  being s p l i t  i n t o  the four  
streams feeding the ventur i  scrubbers. The emissions measured a t  t h i s  
loca t ion  do not represent uncontrol led emissions since t h i s  l oca t i on  i s  
ac tua l l y  the midpoint ( a f t e r  the spray tower) i n  the a i r  p o l l u t i o n  contro l  
system. 

diameter duct. A schematic o f  the i n l e t  sampling l oca t i on  i s  shown i n  
Figure 4-2 .  
due t o  f low disturbances both up and down stream. During each MH 111 t e s t  
run, 24 t raverse points  were sampled i n  order t o  minimize the e f f e c t  o f  
these disturbances on sample representativeness. There was no evidence o f  
cyclonic f low based on pre l iminary ve loc i t y  t raverse data. 

The scrubber i n l e t  sampling was performed i n  a v e r t i c a l  2.7 m ( 9  f t )  

The sampling loca t ion  was recognized as a nonideal l oca t i on  

0 
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4.1.2 Outlet Stacks 

e 

0 

0 

e 

e 

0 

Controlled flue gases are discharged to the atmosphere through four 
separate stacks. 
All four of the outlet stacks shared a common sampling platform. A 
schematic showing the outlet location is shown in Figure 4-3. 
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. 

Outlet sampling was performed at each of the four stacks. 

The outlet 

4.1.3 Process Feed Samolinq Location 

Blended phosphate rock feedstock was collected from the conveyor belt 
(iY114) 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 molecular weight. 

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

4.2.1 particula te Matter and Radionuclides - Modified EPA Meth od 111 

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

0 use of 0.1 N HN03 in the impingers instead of water; 
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0 

0 

0 

0 

0 

a 

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

modification in recovery procedures (discussed in Section 4 .3 ) .  0 

A schematic of the Modified Method 111 (MM 111) train that was used in 
this test program is shown in Figure 4-4. 
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 - + 14OC (248 25OF). 
The filter holder contained a Teflonb-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. 

Flue gas was pulled from the 

4.2:2 Particle Size Distribution - Andersen MK IU 

Particle size distribution (PSD) measurements at both the inlet and 
outlet locations were made using in-stack Andersen MK 111 cascade impactors, 
equipped with right angle preseparators. The Andersen MK I11 impactor is an 
eight-stage cascade impactor which classifies particles according to their 
aerodynamic diameter. 
sampling durations due to the different mass loading rates at each of these 
locations. 

components are similar to those used in EPA Method 5 sampling. 
velocity and temperature profiles were obtained from pretest stack gas 
traverses at each sampling location. Based on the resulting 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 

Inlet and outlet PSD sampling required different 

An example of the sampling train is shown in Figure 4-5. Many of the 
Stack gas 

0 
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ranges (less than 2 microns). 
isokinetic sampling (100 
less than 2 microns particle size. 

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). 

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. 

The goal of each PSD run was to achieve 
2 m )  and to achieve good size separation in the 

Due to the high moisture content at each o f  the sampling locations, 

Preliminary PSD samples were collected at each location to determine 

4.2.3 flue Gas Volumetric Flow Rat e - EPA M ethod 2 

The volumetric stack gas flow rate for both stack outlet and inlet 
locations was determined using procedures described in EPA Method 2. 
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. 

gas velocity pressure, the average flue gas temperature, the wet molecular 
weight, and the absolute static pressure. 
were obtained by traversing the stack. 

Based 

The average velocity of the flue gas was calculated from the average 

Pressure and temperature profiles 
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Pressure and temperature p r o f i l e s  were obtained by an S-type p i t o t  tube 
and type K thermocouple a t  each o f  t he  t raverse points. 
manometer was used t o  measure pressure d i f f e r e n t i a l .  across the  S-type p i t o t  
tube. A ca l i b ra ted  aneroid barometer was used t o  ob ta in  barometric 
pressure. S t a t i c  gas pressure was measured by an S-type p i t o t  tube w i t h  the 
face al igned a t  r i g h t  angles t o  the  gas stream flow. One s ide o f  the  p i t o t  
was disconnected a f t e r  proper placement and s t a t i c  pressure determined using 
an i n c l i n e d  manometer. 

An i n c l i n e d  o i l  

0 

0 

0 

0 

0 

0 

4.2.4 Flue Gas Molecular Weiaht Determi na t ion  - EPA Me thod 3 

The molecular weight o f  the  f l u e  gas a t  each l o c a t i o n  was determined 
dur ing each MM 111 run using a s ing le  po in t  grab sample co l l ec ted  i n  Tedlar' 
bags. The molecular weight analysis was performed us ing Orsat procedures as 
described i n  EPA Method 3 .  

4.2.5 F l u  e Gas Moisture Content - EPA Method 4 

The moisture content of the  f l u e  gases a t  both the  stack o u t l e t  and 
i n l e t  loca t ions  was determined using procedures described i n  EPA Method 4 .  

Based on t h i s  method, a known volume o f  pa r t i cu la te - f ree  gas i s  pu l l ed  
through a c h i l l e d  impinger t r a i n .  The quan t i t y  o f  condensed water i s  
g rav ime t r i ca l l y  determined and then r e l a t e d  t o  the volume o f  gas sampled. 

dur ing the  operation o f  the  MM 111 t r a ins .  The impingers used w i t h  these 
t r a i n s  were weighed before and a f t e r  sampling. The mass increase i n  
moisture was r e l a t e d  t o  the  volume o f  gas sampled t o  ca l cu la te  the  moisture 
content o f  t he  f l u e  gas. 

The moisture content o f  t he  f l u e  gas was determined simultaneously 

4.2.6 Process F eed SamDles - Comoosite Grab 
0 

Grab samples o f  t he  blended ore feedstock were co l l ec ted  p e r i o d i c a l l y  
dur ing f l u e  gas sampling periods. The samples were co l l ec ted  from the  
conveyor b e l t  assembly j u s t  p r i o r  t o  discharging i n t o  the  k i l n .  Approxi- 
mately 1 kg (2 .2  l bs )  o f  sample was co l l ec ted  i n  each grab. A t  the  end 0 
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0 
o f  each f l u e  gas sampling period, the grab samples were combined, mixed and 
quartered. 
each sampling per iod was reta ined f o r  radionucl ide analysis. 

A s ing le 1 kg (2.2 l b s )  composite grab sample corresponding t o  

4.3 SAMPLE RECOVERY AND ANALYSIS 

0 
4.3.1 Par t i cu la te  Ma t te r  and Radi onucl ides 

0 

0 

0 

0 

0 

Upon completion o f  each t e s t  run, the MM 111 t r a i n s  were leak checked, 
disassembled and f i l t e r  and impingers were transported t o  the on-s i te  
recovery t r a i l e r .  
locat ions.  
r e l a t i v e l y  f ree  o f  dust.) Openings on each o f  the disassembled sampling 
t r a i n  components were covered w i th  Teflon' tape o r  parafilm. p r i o r  t o  
t ranspor t ing t o  the recovery s i t e .  As soon as possible a f t e r  completion o f  
the test ing,  the t r a i n s  were recovered. The MM 111 recovery and ana ly t i ca l  
scheme i s  shown i n  Figure 4-6. The modi f icat ions from EPA Method 111 are as 
fol lows: 

Probes and nozzles were recovered a t  each o f  the sampling 
(The environment i n  the v i c i n i t y  o f  the sampling plat forms was 

a the back h a l f  o f  the sampling t r a i n  (impingers) were recovered 
f o r  subsequent radionucl ide analyses; 

0 the f r o n t  h a l f  (probe and f i l t e r  holder) acetone r inses  were 
fol lowed by r inses w i th  0.1 N HN03; and 

0 radionucl ide analyses were performed on the t o t a l  t r a i n  catch. 
Front h a l f  consisted o f  both the f i l t e r  and the probe, nozzle 
and f i l t e r  holder r inses; back h a l f  consisted o f  impinger 
contents and r inses. 

0 

Tra in  recovery and gravimetr ic determinations were performed by Radian. 
The grav imetr ic  determinations were done on-s i te  f o r  the f i l t e r  and probe 
r i n s e  acetone (PRA) components o f  the sampling t r a i n .  
MM 111 t ra ins ,  samples f o r  radionucl ide analyses were sent t o  EERF i n  four  
components. 
ana ly t i ca l  d igest ion procedures the f r o n t  h a l f  n i t r i c  ac id  r inses  (PRN) were 
combined w i th  the d r ied  acetone r inses  (PRA) and both were combined w i th  the 
f i l t e r  (F) t o  provide a f r o n t  h a l f  sample f o r  analysis. Radionuclide 

For each o f  the 

These four  components are l i s t e d  i n  Table 4-1. During the 

0 
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contents and rinses 

Front Half Sample Recoven, Fractions 

Nozzle. probe. cyclone. 
bwshirinse 

NO. 1 acerone 
HNO. rinse 

Evaporate: Oessicate; 
dessicate: weigh: 

Panicuiate imgl I 

to residue 

Transfer residue in 
acid solution to tefbn 
beaker containing filter 
and 0.1 N nitric rinse 

I 
Digest with 30 ml 

29 M HF end hear IO 
mar drynnss. Repeat 

digestion as messnry 

acid. Digest. 

toO.1N 
HNO, rinse 

to -20 ml 
by hearing I 

near dryness near drynnsa 

ptchloric acid 

Adjust sample IO 
known volume iZ50 ml) 

t 

I Analysis for P0.210 
by alpha swtmmtry 

and Pb by beta I and gamma cwnta 

A d d 5 0 m l 1 6 M  
“0,. hest IO 85% 

Add 10 ml 12 M 

known volume 1260 mil 

discard 

2 Figure 4-6. Modified Method 11 1 Recovery and Analysis Scheme E 
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analyses were performed separately for front and back half train catches. 
The specific analytical protocol used by EERF for radionuclide analysis is 
included in Appendix B. 

4.3.2 Particulate Size Distribution and Radionuclides 

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

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 o f  forceps and flat-bladed 
spatula. 
coll ection substrate. 

if the selected operating conditions were effective. The following criteria 
were used to determine if the test run was valid: 

Each stage was inspected for particles that might have accumulated on 

Particles from the preseparator were brushed onto the first stage 

After each test run, the substrates were closely examined to determine 

0 

0 

0 dry filters with no condensed water, and 

0 

no signs o f  particle bounce or reentrainment, 

no signs of overloaded deposits or secondary deposition, 

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

e Both reentrainment and overloaded deposits are typically characterized by 
increased internal losses to the inner surfaces of the impactor. When 
reentrainment and/or overloading occur, primary depositions (from impaction) 
are ill-defined and secondary deposition is evident around the primary 
deposits. e Particle deposition on the substrate should be due to impaction 
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'a 
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 Descr ip t ion 

Component Number 1 F F i l t e r  

a 

e 

8 

e 

e 

Component Number 2 PRA Acetone r i nses  o f  nozzle, probe, 
and f r o n t  h a l f  o f  f i l t e r  holder 

Component Number 3 

Component Number 4 

PRN N i t r i c  r inses  o f  probe, and 
f ron t  h a l f  o f  f l l t e r  holder 

I R  Rinses o f  back h a l f  o f  f i l t e r  
holder, f i l t e r  support; and 
f i r s t ,  second, t h i r d ,  and f o u r t h  
impinger contents and r i nses  

a 
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0 

0 

0 
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only. Consequently, when reentrainment and/or overloading do not occur, 
deposits are uniform and wel l -def ined (conica l )  w i th  no evidence o f  
disturbance. The co l lec ted  p a r t i c l e  s ize samples'were uniform and we l l -  
defined. 

f i e l d  by Radian. For each o f  the Andersen impactor t ra ins ,  samples f o r  
radionucl ide analyses were sent t o  EERF i n  s i x  components. These s i x  
components are l i s t e d  i n  Table 4-2. Radionuclide analyses were performed on 
each o f  these components, separately. Ana ly t i ca l  d igest ion procedures were 
i den t i ca l  t o  those described i n  Figure 4-6 f o r  the HM 111 f i l t e r s .  
spec i f i c  ana ly t i ca l  protocol  used by EERF f o r  radionucl ide analysis i s  
included i n  Appendix B. 

Impactor recovery and gravimetr ic determinations were performed i n  the 

The 

4.4 SAMPLE CUSTODY 

Sample custody procedures fol lowed dur ing t h i s  program are based on EPA 
recommended procedures. The custody procedures emphasize care fu l  
documentation o f  sample co l l ec t i on  and f i e l d  ana ly t i ca l  data and the use o f  
chain-of-custody records f o r  samples being transported. 

The team leader was responsible f o r  ensuring tha t  proper custody and 
documentation procedures were fol lowed f o r  the f i e l d  sampling and f i e l d  
ana ly t i ca l  e f f o r t s .  

A l l  sampling data, inc lud ing informat ion regarding sampling times, 
locat ions,  and any spec i f i c  considerations associated w i th  sample 
acqu is i t ion  were recorded on prefonnatted data sheets. 

a c t i v i t i e s  (Notebook #21088). 

alphanumeric (Radian) sample i d e n t i f i c a t i o n  code. Figure 4-7 contains an 
example o f  the alphanumeric I D  codes and abbreviat ions used f o r  the Monsanto 
samples. Sample labe ls  and i n t e g r i t y  seals were completed and a f f i x e d  t o  
the sample container. As the samples were packed f o r  shipment, 
chain-of-custody forms were completed f o r  each shipment box speci fy ing 
treatment o f  samples. 

The team leader f o r  the f i e l d  tes t i ng  e f f o r t  was M r .  R. F. Jongleux. 

A master sample logbook was used t o  document a l l  sample co l l ec t i on  

Fol lowing sample co l lec t ion ,  a l l  samples were given a unique 
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TABLE 4-2. ANDERSEN IMPACTOR SAMPLING TRAIN COMPONENTS, 
MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

0 

0 

Container/Component Code 
~~~ ~~ 

Descr ip t ion 

Component 

Component 

Component 

Component 

Component 

Component 

Number 

Number 

Number 

Number 

Number 

Number 

1 PSD- 1 Preseparator Stages 

PSD-2 

PSD-3 

PSD-4 

PSD-5 

Stages 2, 

Stage 6 

Stage 7 

Stage 8 

3.  4. and 

0 and 1 

5 

6 PSD-6 Stage 9 (back-up f i l t e r )  
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5 . 0  QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC) 
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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/qual ity 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 RECOVERY 

The isokinetic results for the modified Method 111 (MM 111) and 
particle sizing sampling trains are summarized in Tables 5-2 and 5-3, 
respectively. 
not meet the QA/QC isokinetic objective of 100 2 10 percent. 
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.  All of the final leak rates 
met the QA/QC leak rate criteria of less than 0.02  acfm for the particulate 
sampling trains. Particle size operating procedures dictate 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. 

Of the 36 sampling trains operated, three MM 111 trains did 
The inlet 
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TABLE 5-2. SUMMARY OF ISOKINETIC RESULTS FOR MODIFIED METHOD 111 SAMPLING 
TRAINS, MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

e 

e 

e 

e 

2 

Run Date Location I s o k i n e t i c s  (%)' 

1 8/ 16/88 I n l e t  78.6b 
O u t l e t  A 104.5 
O u t l e t  6 105.1 

O u t l e t  D 112.0 
O u t l e t  C 105.Ob 

3 

8/17/88 

8/17/88 

I n l e t  
O u t l e t  A 
O u t l e t  8 
O u t l e t  C 
O u t l e t  D 

I n l e t  
O u t l e t  A 
O u t l e t  6 
O u t l e t  C 
O u t l e t  D 

97.9 
97.3 
96.6 

76.6 

96.3 
96.0 
99.5 
97.3 

103.. 5 

101.gb 

4 8/18/88 I n l e t  98.1 
O u t l e t  A 95.0 
O u t l e t  8 97.7 
O u t l e t  C 98.2 
O u t l e t  D 101.1 

5 8/ 19/88 O u t l e t  D 100.1 

a I s o k i n e t i c  QA/QC ob jec t ive  i s  100 - t 1oX. 

bIsok ine t ics  d id  n o t  meet QA/QC c r i t e r i a .  
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TABLE 5-3. SUMMARY OF ISOKINETIC RESULTS FOR PARTICLE S I Z I N G  SAMPLING 
TRAINS, MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

Run Date Location Isok inet  i cs (%)a 

c 

0 

a 

0 

Y 

0 

1 

2 

3 

8/17/88 

8/18/88 

8/ 19/88 

I n l e t  
Out le t  A 
Out le t  8 
Out le t  C 
Out le t  D 

I n l e t  
Out le t  A 
Out le t  8 
Out le t  C 
Out le t  D 

I n l e t  
Out le t  A 
Out le t  8 
Out le t  C 
Out le t  D 

120.1 
99.1 
99.9 

102.1 
104.9 

116.8 
99.8 

101.5 

108.4 
103.7 .. 
97.8 

101.9 
103.9 

a Isok ine t ic  QA/QC ob ject ive i s  100 20 percent. The sampling po in ts  
selected allowed the isok ine t ics  t o  be w i t h i n  100 2 20 percent, whi le  
maintaining a constant sampling rate.  
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TABLE 5-4. SUMMARY OF LEAK CHECK RESULTS FOR PARTICLE SIZING SAMPLING 
TRAINS, MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

0 

a 

0 

Y 

0 

Run Date 

I n i t i a l  a 
Leak Rate Vacuum' 

Location (acfm) ( i n .  Hg) 

1 8/ 1 7/88 In1 e t  0.010 10 
Out le t  A 0.015 15 
Out le t  B 0.020 4 
Out le t  C 0.010 7 
Out le t  D 0.010 7 

2 I n l e t  
Out le t  

0.010 
0.030 

Out le t  B 0.018 
Out le t  C c 0.020 
Out le t  D c 0.020 

3 81 19/88 I n l e t  
Out le t  A 
Out le t  B 
Out le t  C 
Out le t  D 

10 
4 
4 

> 3  
> 3  

0.001 10 
0.010 15 
0.016 4 
0.004 " 7  
0.008 > 3  

aLeak r a t e  QA/QC ob jec t ive  i s  l e s s  than 0.02 acfm o r  4 percent o f  sampling 

bLeak r a t e  through impingers and probe was 0.010 acfm @ 4 in .  Hg. 

r a t e  whichever i s  less.  

CVacuum a t  which l e a k  check was performed. Highest vacuum encountered 
dur ing  t e s t  runs was l e s s  than t h e  selected leak  check vacuum. 

JES/055 ' 

0 

5-5 



-~Y)Y)Y)- 0-WOO Y)OY)NII O W W W Y )  
e - 0 0 -  -oo-- 4-0-0 --Moo z 

0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 . .  . . .  . . . . .  
0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 

m o m m  o W N W  O W O N W  O O O C O Q )  
d - M - 0  N 4 O - O  4---0 -4400 z 
0 0 0 0 0  

0 0 0 ~ 0 0  00000 0 0 0 0 0  0 . . . . .  . .  . . . . .  
0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 

h V 

Y ) o o w  = = z g  2 z z z g  -e40 
0 0 0 0 0  0 0 0 0 0  ~ 0 0 0 0  0 0 0 0 0  0 

N W O d  
- 0 - 0  

0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0  0 
z . . . .  z . . . .  Z .  z . . . .  

W W W W  0 Q ) N D I W  (u 

0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 
2 z Z z g  z z z z z  --eo0 .----o c1 

0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 
. . .  . . . . .  . . . . .  . . . . .  

e m u 0  

p.) 

VI 
VI 
W 
c 

VI 
.r 

L 
W > 
W r 
U 

c 
3 
.C 

W 
U 

L 
m 

u - m  

c a  
O .E 
Y L  
W V  
U 
L V  
W W  
Q L  

W 
- rU  

E 
. ' O O  

U 
E C  

u - W  
U 

3 
N 3  o u  . m  o >  

~a 

m~ 

JEW055 5-6 



0 

0 

0 

0 

0 

0' 

0 

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

JES/055 

All sampling equipment passed a thorough visual and operation 
check prior to and after shipment to ensure clean and operable 
parts. 
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 measuring the 
ambient temperature prior to each traverse to within 
average measured ambient temperature. 

The field personnel reviewed sampling data forms daily on-site 
during testing. 
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. 
unacceptable levels of contamination were found. 

The trains were assembled and recovered in a laboratory trailer. 
The trailer was swept daily to minimize dust. 
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 (< 68 F).  

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. 

Equipment which failed to pass this check was not used in 

2 C of the 

Data that were incomplete or inaccurate were not 

No 

Filters were 
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The r o l l  and p i t c h  axis o f  tge S-type p i t o t  tube and the sampling 
nozzle were maintained a t  90 t o  the f low dur ing sampling. 

Each l e g  o f  the S-type p i t o t  tube achieved the prescribed leak 
check c r i t e r i o n  described i n  EPA Method 2. 

The e n t i r e  sampling t r a i n  was checked t o  ensure t h a t  t he  leakage 
r a t e  was less than o r  equal t o  0.02 cfm o r  4 percent o f  the 
average sampling r a t e  (whichever i s  less)  before and a f t e r  moves 
from one sampling po r t  t o  another dur ing a run. 

Readings o f  the dry gas meter, AP, AH, temperature, and vacuum 
pump were made dur ing sampling a t  each traverse point .  

F i l t e r s  were handled out o f  d r a f t s  and t ransferred w i th  tweezers. 

Sample t r a i n s  were disassembled and the samples recovered i n  
clean areas t o  prevent contamination. 

The nozzle was capped p r i o r  t o  and fo l lowing recovery. 

The samples were t ransferred t o  appropriate storage containers 
and c l e a r l y  labeled. 

Reagent dispenser b o t t l e s  were c l e a r l y  labeled. 

Sampling glassware was rou t i ne l y  r insed three times w i t h  each 
reagent t o  remove a l l  o f  the sample. 

Reagent l o t  numbers were recorded. 

A l l  sampling and recovery glassware was capped o r  covered when 
not i n  use. 

Probe and nozzle brushes, tweezers, and scrapers were r insed 
before use w i th  the proper reagent(s) t o  minimize any possible 
sample contamination. 

The p a r t i c l e  s i z ing  resu l t s  were o f  h igh q u a l i t y  because the fo l lowing 
QA/QC procedures were implemented and achieved: 

- A l l  substrates were desiccated and weighed t o  a constant weight 
( t o  the nearest 0.05 mg). 

Each impactor stage was v i s u a l l y  inspected f o r  proper alignment 
and uniform seating by an experienced technician. 
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Prel iminary t e s t  runs were conducted a t  each loca t i on  ( i n l e t  and 
o u t l e t )  t o  de f ine  operating condit ions. Substrates from these 
runs were evaluated f o r  evidence o f  p a r t i c l e  bounce, o r  
reentrainment and sampling parameters f o r  subsequent runs were 
modif ied t o  r e f l e c t  the  necessary cor rec t ive  actions. 

A l l  impactor stages were v i s u a l l y  inspected f o r  proper peak shape 
and substrate loading by a qua l i f i ed ,  experienced ind i v idua l .  

The impactor stages were characterized by wel l -def ined,  t a l l  
p i l es .  There was l i t t l e  evidence o f  p a r t i c l e  bounce on the  
impactor substrates. 

Impactors were heated and insulated s p e c i f i c a l l y  t o  prevent 
moisture condensation on the  impactor substrates. The impactor 
e x i t  temperature was maintained above the water dew po in t  o f  the  
f l u e  gas stream. 
i f  water condensation occurred and f i l t e r  substrate recovery was 
compromised. 

Blank impactor runs were performed a t  each loca t i on  t o  i d e n t i f y  
i n te rac t i ons  w i t h  substrates. 

Every ten th  f i l t e r  was weighed i n  dupl icate.  

The balance zero was adjusted every ten th  weighing. 

Impactor runs w i t h  wet substrates were re jec ted  

5.2 RADIONUCLIDE ANALYSIS QA/QC 

During the  rad ionucl ide analyses, every ten th  sample was analyzed i n  
dupl icate.  

S t a t i s t i c a l  analyses were performed on dup l ica te  samples i n  accordance 
w i th  EPA 620/5-82-012. Ninety-one (91) percent o f  the  Monsanto samples 
agreed w i t h i n  the  2 sigma e r ro r .  Analyses w i t h  e r r o r  terms over 100 percent 
were not  included i n  the  s t a t i s t i c a l  analyses. 

the  QA c r i t e r i a  (50%) f o r  91 percent o f  t he  samples analyzed dur ing the  
program. 

f o r  Po-210. 
analysis f o r  Pb-210. 
l eve l  i s  i n  Appendix L. An extensive l i s t  o f  EERF in te rna l  QA samples were 
analyzed dur ing the  pro jec t .  This l i s t  o f  crosscheck samples ( i n te rna l  t o  
EERF) i s  contained i n  Appendix L. . 

JES/055 5-9 

The dup l ica te  r e s u l t s  are presented i n  Table 5-6. 

Y ie lds f o r  the  rad ionucl ide analyses f o r  Po-10 and Pb-210 were above 

(Refer t o  Appendix L f o r  the  y i e l d  resu l t s . )  
The minimum detectable l eve l  was ca lcu lated by EERF as 1.2 pCi/analysis 

The minimum detectable l eve l  was ca lcu lated by EERF as 1.7 pCi/ 
The equation f o r  ca l cu la t i ng  the  minimum detectable 
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As described i n  the previous sections, a f i e l d  blank was co l lec ted  a t  
A f i e l d  blank i s  a each o f  the two sampling locat ions ( i n l e t  and ou t le t ) .  

complete sampling t r a i n  tha t  i s  equipped, prepared, and handled i n  a manner 
i den t i ca l  t o  those t r a i n s  used t o  c o l l e c t  samples. 
between f i e l d  blank t r a i n s  and t e s t  sampling t r a i n s  i s  t h a t  the f i e l d  blank 
t r a i n s  are not inser ted i n t o  the stack and do not p u l l  sample. The f i e l d .  
blank t r a i n s  f o r  Monsanto were prepared using glassware and components 
previously used a t  t h a t  loca t ion  dur ing the t e s t  program t o  c o l l e c t  actual 
f l u e  gas samples. The f i e l d  blank t r a i n  components were assembled and 
handled i n  the same fashion and recovery environment as the standard 
sampling t r a i n  components. The f i e l d  blank t r a i n  components were then 
recovered using the same solvents and sample containers as the f i e l d  
samples. 

i n  the table, radionucl ide a c t i v i t i e s  i n  the i n l e t  f i e l d  blank were less  
than 1 percent o f  the average a c t i v i t i e s  f o r  t h a t  locat lon.  
the f i e l d  blank a c t i v i t i e s  were approximately 3.4 percent f o r  Po-210 and 
2.7 percent f o r  Pb-210. These resu l t s  are w i t h i n  the acceptance c r i t e r i a  
f o r  t h i s  program. 

The one d i f ference 

Table 5-7 contains the f i e l d  blank resu l t s  from each locat ion.  As seen 

A t  the ou t l e t ,  

5.3 QA/QC RESULTS FOR PARTICLE S I Z E  SAMPLING 

A blank (substrate media in te rac t ion)  impactor run was performed t o  
assess the degree o f  subst rate- f lue gas ' in teract lon.  
was operated f o r  the same time in te rva l  as the sample t ra ins .  
const i tuents can react  w i th  substrate mater ia ls  and, therefore, b ias the 
f i n a l  f i l t e r  weights. Where bias occurs, it may be e i t h e r  negative o r  
pos i t i ve .  The f l u e  gases' i n te rac t i on  w i th  substrate mater ia ls  w i l l  be 
uniform; t h a t  i s ,  i t  e f fec ts  a l l  substrates not j u s t  one o r  two. This 
i n te rac t i on  i d e a l l y  w i l l  be negl ig ib le .  The c r i t e r i o n  f o r  determining i f  
bias e x i s t s  i s  t h a t  the average recorded blank substrate weight loss/gain 
should be no greater than 10 percent o f  the minimum acceptable substrate 
weight gain. The minimum weight ga in was 2-5 mg 2 0.05 mg. Thus, a 
s i g n i f i c a n t  weight ga in o r  loss  would be 0.2 mg (0.0002 g) 0.05 mg. 

The blank PSD t r a i n  
Flue gas 
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TABLE 5-7. SUMMARY OF W 111 RADIONUCLIDE FIELD BLANK VALUES FOR THE 
TEST PROGRAM, MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

Descr ip t ion 

I n l e t  Outlet 
Po-210 Pb-210 Po-210 Pb-210 

(pCi / t ra in)  (pCi / t ra in )  (pCi / t ra in )  (pCi / t ra in )  

F i e l d  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 

F i e l d  Blank Expressed 
as Percentage o f  
Average Test Value 

F i e l d  Blank Expressed 
as Percentage o f  
Minimum Test Value 

0.7% 0.13% 3.4% 2.7% 

0.9% 0.18% 6.7% 4.1% 
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F i l t e r  i n te rac t i on  impactor runs were performed a t  both the  i n l e t  and 
o u t l e t  locat ions.  
except t h a t  the  nozzle o f  the  t r a i n  was or iented opposite o f  the  f l u e  gas 
f low d i r e c t i o n  and a regular  f i l t e r  (back-up f i l t e r )  replaced the  substrate 
on the zero stage. 
presented i n  Table 5-8. 

0.00001 grams f o r  the i n l e t  blank. 
ga in c r i t e r i a ,  i nd i ca t i ng  t h a t  there  was no consistent p o s i t i v e  o r  negative 
bias. 
weighing and substrate handling. 
rea l .  
condensing moisture running back from the  probe. 
adjusted f o r  f l u e  gas in te rac t ion .  

The run was performed i d e n t i c a l l y  t o  a standard run 

The weight gains f o r  t he  blank i n te rac t i on  runs are 

The average net  ga in was -0.00011 grams f o r  the  o u t l e t  blank and 
Both these blanks are below the weight 

Thus, the  v a r i a b i l i t y  o f  the  ne t  weights i s  due t o  the  imprecision o f  
However, the  back-up f i l t e r  weight ga in i s  

The weight ga in exh ib i ted  by the  back-up f i l t e r  i s  most l i k e l y  due t o  
The PSD data was no t  

5.4 DUPLICATE ANALYSES BY AN INDEPENDENT LABORATORY 

Extracts  prepared by EERF f o r  f o u r  samples were s p l i t  i n t o  two a l iquots  
and sent t o  TMA Norcal Laboratories f o r  addi t ional  independent analyses. 
The samples were analyzed f o r  polonium-210 on ly  by TMA Norcal Laboratories. 
The r e s u l t s  are presented i n  Table 5-9. The d i f fe rence between the  
dup l ica te  analyses ranged between 5 t o  19 percent, i nd i ca t i ng  good agreement 
between the  analyses performed by the  two 1 aboratories. 
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TABLE 5-8, FLUE GAS INTERACTION SAMPLE WEIGHT GAINS, 
MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

Sample Weighta Tare Weighta Net Gainb 
F i l t e r  Number (9) (9) (9) 

Out le t  - Elsa 

ME - oC 
MB- 1 
ME-2 
ME-3 
ME-4 
ME-5 
ME-6 
ME-7 
MB-8 

d ME-9 
Average (stages 1-E) 

0.67148 
0.85016 
0.81748 
0.84369 
0.82486 
0.84493 
0.82623 
0.85018 
0.81092 
0.95828 

0.67103 
0.84995 
0.81788 
0.84368 
0.82545 
0.84505 
0.82622 
0.85002 
0.81106 
0.95513 

0.00045 
0.0002 1 

-0.00040 
0.00001 

-0.00059 
-0.00012 
0.00001 
0.00016 

-0.00014 
0.00315 

-0.0001 1 

J n l e t  - E l &  

A H - O ~  ' 
AH-1 
AH-2 
AH-3 
AH-4 
AH-5 
AH-6 
AH-7 
AH-8 
AH-9 

d Average (stages 1-8) 

0.52915 
0.67834 
0.66543 
0.6883 1 
0.67097 
0.68916 
0.65634 
0.69941 
0.66602 
0.79193 

0.52904 
0.67842 
0.66531 
0.68818 
0.67083 
0.68927 
0.65647 
0.69933 
0.66609 
0.79004 

0.0001 1 
-0.00008 
0.00012 
0.00013 
0.00014 

-0.0001 1 
-0.00013 
0.00008 

-0.00007 
0.00189 
0.00001 

aWeighed t o  a constant weight (t 0.00005 g) 
bAverage net  gain should be les: than 0.000; t 0.00005 g t o  meet the  QA 

'These stages were not  evaluated f o r  f l u e  gas i n te rac t i on .  Weight ga in  

dWeight ga in on stage 9 i s  suspected t o  be condensing moisture running 

:.' 

c r i t e r i a .  

on these stages i s  expected dur ing the f l u e  gas i n t e r a c t i o n  run. 

back f r o m  the probe. e 
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TABLE 5-9. DUPLICATE ANALYSES FOR POLONIUM-210 PERFORMED 
BY AN INDEPENDENT LABORATORY 

o ico  Curies Der samole 

Run Analysis 1 Analysis 2a Difference b 

EERF No. No. (by EERF) ' (by TMA Norcal) (%I 

88.5659 OTA- 2 - FH 375 425 12.5 

88.5661 OTB-3 - FH 652 689 5.5 

88.5663 OTC-3-FH 533 505 5.4 

,88.5665 OTD-3 - FH 810 977 18.7 

aNorcal Po-210 r e s u l t s  a t  analys is  (10/4/88) were decayed t o  c o l l e c t i o n  date 
(8/17/88) f o r  comparison w i t h  EERF data using t h i s  equation. 

where: 
= A c t i v i t y  o f  Po a t  co l l ec t i on .  ACTPo@c 
= A c t i v i t y  o f  Po a t  analysis.  ACTpo@a 

hpo = Radiological decay constant ( f ract ion/day) o f  Po. 

= A c t i v i t y  o f  Pb a t  analysis.  ACTPb@a 
Apb = Radiological  decay constant ( f ract ion/day) o f  Pb. 

T - Time between analys is  and c o l l e c t i o n  (days). 
data was associated w i t h  the  Norcal data, the  EERF Pb data 
was decayed t o  10/4/88.using t h e  fo l low ing  equation and 
entered i n t o  t h e  f i r s t  equation f o r  ACTpbPa. 

Since no Pb 

A = A, e -APb  t . 
= A c t i v i t y  on EERF analys is  date. 

t = Days between EERF analys is  and 10/4/88. 

F i r s t  value - second value 
Oifference ('I a 0.5 ( f i r s t  + second value) 

b 

e 
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'Radiochemical Determination o f  Lead-210 and Polonium-210 
I n  Dry Inorganic and Bio log ica l  Samples' 

EPA 520/5-84-006, EERF Radiochemistry Procedures Manual 
Modified f o r  Phosphate Samples 

1.0 Pr fnc ip le  

0 

0 

0 

0 

Polonium-209 and bismuth-207 tracers are added t o  a sample i n  a 
t e f l o n  beaker, the sample i s  then so lub i l i zed  by wet ashing. The 
radioelements are coprecipitated w i th  amnonium hydroxide. The hydroxide 
i s  redissolved i n  an ac id  solutfon and the polonium and bismuth are 
deposited on a metal disc. Polonium and bismuth i n  ac id  solut ion 
spontaneously deposit on surfaces o f  metals t h a t  are more 
electroposit ive. This method i s  applicable t o  the determination o f  
polonium-210 and lead-210 i n  par t i cu la te  and l i q u i d  samples. 

2.0 Apparatus 

2.1 

2.2 
2.3 

0 

0 

0 

0 

2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
2.10 
2.11 
2.12 

Alpha spectrometry system consist ing o f  a mu1 tichannel 
analyzer, b iasing electronics, s i 1  icon surface ba r r i e r  
detector, vacuum pmp and chamber. 
Constant temperature bath a t  8O'C. 
Polished n icke l  discs, 2.2 cm diameter with a swl l  hole near 
the  edge. 
61ass beakers, 400 al, 150 ml. 
Hot plate, electr ic. 
Fume hood. 
Teflon beakers, 150 nl. 
Magnetic s t i r r e r .  

P last ic  o r  glass hooks t o  suspend p la t i ng  discs. 
In ternal  proport ional counter f o r  measuring alpha part ic les.  
In ternal  proportional counter f o r  measuring beta part ic les.  

. 

S t i r r i n g  bar. r: .a. . 

2.13 Gamma detectors. 

B-3 
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2.14 

2.15 
2.16 

2.17 
2.18 
2.19 
2.20 
2.21 
2.22 

2 

Nucleopore f i l t e r  membranes, 25 m diameter, 0.2 microlneter 
pore size or equivalent. 
Planchets, stainless steel, 32 mn diameter w i t h  1.5 m l i p .  
Transparent plastic tape, 2.5 cm wide w i t h  adhesive on both 
sfdes. 
Epoxy spray enamel. 
Suction f i l t e r  apparatus for 25 mn diameter f i l t e r .  
Wash bottles, 250 m l  capacity. 
Plastic graduated cy1 inder. 25 ml capacity. 
250 m l  glass centriftge bottles. 
Volumetric flasks. 

0 

0 

e 

0 

3.0 Reagents 

0 
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. 
Armonium hydroxide (NH40H) 15 M, Reagent grade. 
Distilled water. 
Ethanol (C2H50H). 95 percent, Reagent grade. 
Hydrochloric acid ( H C l ) .  12 M. Reagent grade. 
Hydrochloric acid - 3 M, d i l u t e  250 01 o f  the 12 M Reagent 
grade HCl t o  1 liter w i t h  dist i l led water. 
Hydrochloric acid, 1 M, d i l u t e  83 ml of the 12 H Reagent grade 
HCl t o  1 liter w i t h  d i s t i l l ed  water. 
Hydrofluoric acid (HF), 29 H, Reagent grade. 
Lanthanum carrier, 10 mg Lat3/ml. Dissolve 7.8 g high purity 
La(NO3l3 ’ 6 H20 i n  250 ml of dist i l led water. 
Lanthanum carrier, 0.1 rag Lat3/d. Dissolve 0.078 gram Reagent 
grade lanthanum nitrate, La(NO3I3 ’ 6 H20 i n  250 ml of 1 I4 HCl. 
Nitric acid (HN031. ,!$H, . .  Reagent grade. 
Perchloric acid (HClO,,), 12 M. Reagent grade. 
Polonium-209 solutlon. 
Bismuth-207 solution. 
Sandpaper. 
Degreaser. 

0 

0 

0 

0 
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4.0 Procedure 
4.1 Sample preparation. 

4.1.1 Place sample i n  Teflon beaker. Add a measured a l iquot  
o f  Bi-207 and Po-209 tracers. For filter samples, add 30 m l  o f  29 W 
hydrofluoric acid. For l i q u i d  samples, add n i t r i c  acid. Evaporate 
t o  near dryness on hot  p l a t e  i n  a properly operating fume hood. 
Caution: Do not al low residue t o  go t o  dryness and overheat. This 
w i l l  r e s u l t  i n  a loss o f  polonium. 

4.1.2 Repeat the procedure described i n  Section 4.1.1 u n t i l  
the glass f i b e r  f i l t e r  i s  dissolved. 

4.1.3 Add 100 m l  o f  16 H n i t r i c  ac id  t o  residue i n  Teflon 
beaker and evaporate to. near dryness. Caution: Do not al low residue 
t o  go t o  dryness and overheat. 

12 W perchlor ic  acid. Heat mixture u n t i l  dense perchlor ic ac id  fuses 
are evolved. 

4.1.5 Add 10 m l  12 H HCl and evaporate t o  near dryness. 
Repeat the HC1 add i t ion  several times. 

4.1.6 Di lu te  the sample w i th  3 W HCl i n  a vo lme t r f c  f lask. 

4.1.4 Add 50 m l  o f  16 H n l t r i c  ac id  t o  residue. Add 10 m l  o f  

4.2 Sample Screening. 
The samples are checked f o r  rad ioac t i v i t y  leve ls  t o  avoid contamination o f  
the alpha spectrometry system. Use the  fol lowing screenfng method: 

4.2.1 Add 20 ml o f  1 W HCI t o  a 150 a1 beaker. 
4.2.2 Add 1 ml o f  the lanthanum c a r r i e r  solution, 0.1 mg 

lanthanum per ml. 
4.2.3 Add a 1 m l  a l iquo t  o f  solut ion from Section 4.1.6 t o  the 

beaker. 
4.2.4 Add 3 m l  o f  153 amnoniun hydroxide. 
4.2.5 Allow the so lut ion from Section 4.2.4 t o  stand f o r  a 

4.2.6 F i l t e r  the so lut ion through a f i l t e r  membrane using 

.. .. 
minimum o f  30 minutes. 

suction. 
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4.2.7 Wash the membrane w i t h  IO m l  o f  d i s t i l l e d  water and 5 m l  
o f  ethanol. 

4.2.8 A i r  dry the membrane and mount, f i l t r a t i o n  sfde up, on a 
planchet l fned  w i th  double-side p l a s t i c  tape. Af ter  24 hours count 
the membrane f o r  5 minutes usfng an fnternal  proportional alpha 
counter. 

4.1.6 t o  be analyzed f o r  polonium-210 and lead-210. The a l iquot  used 
should contain approximately 50 picocuries. 

4.2.9 Deternine the a l i quo t  v o l m  o f  solut ion frm Section 

* 

where: 
P. 

cS' 
CB' 
EI' 

AL' 
2.22. 

T. 

0 

0 

. -  
2.22 E1 AL T 

a c t i v i t y  per m l l l i l i t e r  o f  the o r ig ina l  solut fon i n  pCi. 
t o t a l  counts o f  screening sample. 
t o t a l  counts o f  instrument background. 
counting ef f ic iency.  counts per minute per dis integrat ion per 
minute. 
d is integrat ions per minute per pfcocurle. 
a l iquo t  used i n  Section 4.2.3 i n  a1 i f  d i f f e ren t  from 1 ~ 1 .  
counting time i n  minutes f o r  sample and background (whlch must be 
equal 1. 

, 

4.3 

Sand dlsc t o  prepare f o r  paintfng. 

Preparation o f  Nickel Dfscs f o r  Spontaneous Depositfon 
4.3.1 Clean both sides o f  d isc w l th  a mi ld  abrasive cleanser. 

4.3.2 Clean both sfdes o f  dfsc w i th  degreaser. 
4.3.3 Place dfsc on absorbent paper and spray one side w i th  

epoxy spray enamel. 
4.3.4 A l l o w  pa int  t o  dry f o r  24 hours before using disc f o r  

deposf t ion. 

r: .<. . 

4.4 Sample Analysis 

analyzed as determined i n  Section 4.2.9 t o  a 250 m l  centr i fuge 
bot t le .  

4.4.1 Add the a l iquot  o f  so lu t ion  from Section 4.1.6 t o  be 

Note, a l iquot  volume may require a larger container. 

e 

0 

0 

0 

0 

0 
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4.4.2 I f  a small a l fquot  o f  the or ig ina l  volume was taken f o r  
analysis, addit ional Po-209 and Bi-207 tracers must be added a t  t h i s  
t i m e  to  detennine p l a t i n g  y ie ld .  

I f  the a l iquot  volume exceeds 100 ml. use t o t a l  al iquot. 
4.4.3 If necessary, b r i ng  the volume t o  100 m l  w i th  3 M HCl .  

4.4.4 Add 1 m l  o f  lanthanum carr ier ,  10 mg lanthanum per m l .  
4.4.5 Make sample basic t o  pH 9 by the addtt ion o f  15 M NH40H 

wi th  s t i r r ing .  Check the pH o f  the solut ion w i th  indicator paper. 
4.4.6 A l l o w  sample t o  stand f o r  a minimum o f  30 minutes. 
4.4.1 Centrifuge th; sample f o r  30 minutes a t  2000 rpm. 

Discard supernate. 
4.4.8 Add 100 m l  d i s t i l l e d  water t o  the centr i fuge bot t le .  

Break up the prec ip i ta te  with a s t i r r i n g  rod. 
4.4.9 Centrifuge the sample f o r  10 minutes a t  2000 rpat. 

Discard supernate. 
4.4.10 Dtssolve p rec ip i t a te  i n  3 PI1 12 M HCl. 
4.4.11 Add 200 mg o f  ascorbic acid, with s t i r r ing .  
4.4.12 Add 100 m l  d i s t i l l e d  water and heat solut ion t o  BO'C i n  

a constant temperature bath. 
maintained while the so lu t ion  i s  i n  the consta i t  temperature bath f o r  
plat ing. 

glass o r  p las t i c  rod w i t h  a hook inserted through the hole i n  the 
disc. The dlsc should be to ta l l y  iamersed i n  the solut ion a t  a l l  
times. 

s t i r r tng .  Mash dam the sides o f  the centr i fuge b o t t l e  with 
d i s t i l l e d  water a f t e r  2 hours. 

al low t o  a i r  dry a t  room temperature. 

side) up on planchet w i t h  double s t l ck  tape f o r  radioassay. 

S t i r r i n g  o f  the so lut ion must be 

4.4.13 Suspend a n icke l  dlsc i n  the heated solut ion using a 

4.4.14 Maintain the disc i n  solut ion f o r  4 hours while 

4.4.15 Remove the  @*el disc, r inse with d i s t i l l e d  water and 

4.4.16 Mount the n icke l  d lsc wi th  deposition side (unpainted 

.. 
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4.5 Measurement o f  Polontum-210 

counter. Cover the planchet wtth an absorber t o  eltmtnate counttng 
the alpha par t ic les.  Beta count f o r  1000 minutes. Bismuth-210 has a 
5 day h a l f  l t f e ;  therefore, the beta count should be the f t r s t  count. 

4.5.2 Count the disc i n  the alpha spectrometry system f o r  1000 
minutes. 

4.5.3 Count the dtsc on the g a m  detector f o r  1000 mtnutes. 

4.5.1 Place the planchet wt th  d isc I n  the beta proporttonal 

0 

0 

w 

0 

0 

0 

0 

e 

e 

e 
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0 Pol onium Calcu l  a t i o n  

Ca lcu la te  the  chemical y i e l d  o f  Po. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

YPO . TPo ' L s  

sPo ' LT 

a Net counts of Po-209 t r a c e r  

Ls - Length o f  Po-209 standard count 

Spo - Net counts o f  Po-209 standard 

LT = Length of Po-209 t r a c e r  count 

lPo 

Calcu la te  the a c t i v i t y  o f  Po-210 a t  t ime o f  countlng. 

C Net counts i n  Po-210 energy reg ion  

Ypo I Ca lcu la t rd  Po y i e l d  

Lc Length o f  count 

EA Alpha spec e f f t c t e n c y  

A I Sample rite f o r  ana lys ts  

Subtract  t h e  Po-210 con t r i bu ted  from the decay o f  p l a t e d  81-210 between 

t h e  of p l a t i n g  and counting. 

B-9 
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0 1 mid- Md - 
t - Time i n  minutes between p l a t i n g  and alpha spec count ( m ; f i ~ ~ ~ ~ S  

Decay the Po-210 t o  time of ana lys is .  

X e APoT - e  ' P b 9  

T - Time between c o l l e c t l o n  and analys is .  Cdeq5 

0 

0 

0 

0 

e 
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0 Lead Calculatfon 

0 

0 

0 

0 

0 

0 

0 

Calculate the chemical y i e l d  o f  bismuth. 

'Bt s T B i  L s  

'Bt ' LT 

Ts, = 
Lt = Length of 81-207 standard count 

Sa, = 
LT Length of 81-207 t racer  count 

Net  gama counts o f  81-207 tracer 

Net g a m  counts o f  81-207 standard 

Calculate the a c t l v i t y  o f  81-210 a t  tlme o f  analysts. 

B = Net beta counts for 81 

Lg - Length o f  beta count 

Bc = Beta contr lbut lon f rom 81-20? t race r  (cpm) 

EB Beta countfng ef f tc lency 

t s ltme between p la t l ng  and beta count C v v \ \ n d C 5 )  

A =  s*Q\C 5 \ 2 G  Tar MoJ,.,~~ j 

*h d m b  

A t  tlme of analysis, the ~b-210 i s  I n  equt l lbr ium wi th  the 81-210. 

0 

Decay the Pb-210 r e s u l t s  to  co l lec t ion  date. 

0 

0 



0 

0 

0 

0 

APPENDIX C - METHOD 1 1 1  SAMPLING PARAMETER SUMMARIES 

C.l - T e s t  Run No. 1, 8/16/88 
C.2 - T e s t  Run No. 2, 8/17/88 
C.3 - T e s t  Run No. 3, 8/17/88 
C.4 - T e s t  Run No. 4, 8/18/88 
C.5 - T e s t  Run No. 5, O u t l e t  D only 

0 

0 

JES/055  
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APPENDIX C . 1  - Test  Run No. 1, 8/16/88 

0 

0 

0 

0 

0 

0 
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FACILITY : l!ONSRNTO - SOOR SPRINBS 

IDATE: 8116189 
ILOCATION: INLET 
I RUN NUMBER: 1.00 
:iiiiii..i.....iiiiii~:~~~~,:::~~~:~:~~~:~~*::.iSi.iii:...i~Y. -=I 

:SAMPLING PARAMETER PARTlCULRTElRRDlONUCL~DE 
:iiiiiiiiizi....--iiiiiiiiiii..iiil...ii==,=:~=*::====~=:=::=====: 

:Total Sarpling T i l e  lain.) b0.00 
:Corrected B i ro re t r i c  Pressure (in. Hq) 23.99 
IAbsoIuts Stack Prrssure,Ps(in. Hg) 23.44 
:Stack Stdt ic  Pressure (in. HZOl -7.50 
IAverdge Stack Terpsraturs (F) 1 bo. 79 
!Stack k e a  1sq.in.l 2432.32 
: k t e r e d  Volurs,Vr (cu.ft.) 37.24 I 
:Averago Meter Pressure lin.HZD1 1.19 I 
I ke rage  Meter Terpsraturr IF) 79.67 I 
:Moisture Collected ( 9 )  513.60 I 
:Carbon Oior idr  Concontration (ZVI 20.70 I 
IOxygsn Concontration ( Z V l  LOO I 
:Nitrogen Concentration IZV) 73.30 I 
;Dry 6as Meter Factor 0.99960 : 
:Pi to t  Constant 0.84 I 
: P a r t i t u l a t t  Catch 0.3999 I 

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

- 0  

~_I__-_______________------*--------~~--------------~---I 

:Average S u p l i n g  Rate (drtfm) 
:Standard Meterod Voluis,Va(stdl l d t c f )  

:Standard Volums Yatsr Vapw,Vr k c f )  
!Standard Volule Hitw Vapw,Vw (sca) 

0.49 I 
29.31 I 

!Standard k t e r s d  Volun,Va(std) (d r t r )  0.830 
14.79 
0.419 

IStact Moisture (ZV) 33.51 
:Molo F r a c t i m  Dry Stack 6as 0.665 
:Dry Molecular Height 31.55 
:Yet MOlecUlar Height 27.01 
Istack 6ar Velocity,Vs l f p r l  4186.40 
Stack 6 n  Velocity,Vs (qrl  127b.01 I 
:Volurstr ic Flm Rats I t c f r l  70712.81 I 
IVoluaetr ic F l a  Rats 0~111 2002.587 I 
IVolurs t r ic  Flow Rate Idscf r )  31298.78 I 
IVoluret r ic  F l a  Rate (dscn)  8Eb.382 I 
:Percent I rok ine t i c  78.53 I 
IPwcent Excess Air 44.89 : 
:Ful l  Factor,Fo 0.720 : 
I U l t i r a t r  CO2 29.04 I 
IConcsntration of Pa r t i cu la t s  (qra ins lacf l  1.45E-06 I 
:Concentration of Par t icu la te (glacr) 3.33E-Ob I 

0.21056 ; 
:Concentration o f  Pa r t i cu la t s  (qldrcml 0.46179 I 
'_______________________________________-----------------------' 

:Concentration o f  Pa r t i cu la t r  (qrainsldccf)  

c -5  



:Stack S ta t i c  Pressure tin. HZOI 
:Avira9e Stack T m r a t u r e  (F l  
!Stack k e a  1sq.in.j 

lllverar~i R e t r  Pressure lin.HZO1 
I A V R U ~ ~  h t r  Teaperatwe (FI 
: l lo i r tura C D l l K t l d  19) 
:Carbon Dioaide Concmtrat ion I X V I  
:Oaypen Concmtrat ion IXVI 
IWitropen Concmtrat ion lXV1 
lory  611 Netn Factor 
:P i to t  Constant 
:Par t icu la te Catch 

: I O t W d  V D l U l s , k  h f t . )  

-0.60 
157.83 

2432.52 
43.63 

1.64 
61.67 

448. U 
17.30 
8.50 

74.20 
1.00300 I 

0.64 I 
0.0231 I 

21.14 
0.599 
38.09. 
0.619 
31.11 
2b. 12 

3798.63 
1157. 82 

64163.M 
1817.098 
271Sb.02 
769.058 
104.M 
76.55 
0.717 I 
29.16 I 

9.5of-08 I 
2.17E-07 I 

O . O I O b 4  I 
0.02455 I 

.__-__-___I 

0 

e 

e 

0 

e 

e 
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0 

0 

0 

0 

0 

0 

FACILITY : WNSANTO - SODA SPRINSS 
------------____________________________-------------------- 
IOblE: 8/lbl88 

I ILOCITlONi OUTLET B 
:RUN NWBERI 1.00 

:SAIPLIN6 PARAETER PARTINLlTElRADlOYUCLIOE 
li..pll -e=-----~.lliED..r===~~~*:==,===~::=~,~~:=l*==I - -___-_- 
:iii...:=..li.lni3.=:==~1~~:=~~======~,~=,:~=*=======:===~: 

b0.00 I 
24.10 I 
24.06 I 
-0.60 : 

158.25 I 

43.5) I 
0.00 I 

445.80 I 
17.40 I 
E.@ 1 

0.99430 I 
0.84 I 

0.0199 I 

I 
0.n I Ibvuafe Sampling Rate f d r c f d  

33.92 I :Standard htsrrd Voluu,Ve(rtdl ( d o c 0  
0.961 I IStandud h t e r d  Volun,VrfstdJ (dscd 
21.02 I :Standard Voluw Yatn Vlpw,Vm k f J  
0.595 I :Standud Volur  YItn Vapw,Vr krJ 
38.26 I :Stack Iloicture IXVI 
0.617 I Illole Frwtim Dry Stack 6a1 
31.14 I :Dry llol~ulu b i g h t  
26.11 I :Yet l lo l~ulu  bight 

IStack 6u VelKity,Vi IfprJ S722.24 I 
:Stact 6a1 Velaity,k hprl 1134.5) I 
:Voluntric Flon Rate frcfr) 62872.71 I 
:Volumetric flow Rat@ facar1 1780.W I 
IVOlWtriC f l W  Rate (dKfl1 26639.10 I 
:Volwetric Flon Rate IdnrJ 734.419 I 

105.10 I :Percent Imkinetic 
82.26 I lPwcint hcnr Air 

:Fuel Factor,Fo 0.693 I 
30.05 I :Ultieate W2 

:Concmtration of Particulate tgrainrlwfl 8.14E-08 I 
:Concmtratim of Particulate Iglacel 1.86E-07 I 
IConcentratim of Particulate lgrainsldlcf) 0.00903 I 
:CmcMtratiw of Particulate (9 ld~eJ  0.02072 I 
I 

:Total Supling Tin tain.1 
:Corrected Barmetric Pressure ( in .  4) 
:Absolute Stack Pressure,Psfin. HgJ 
:Stack Static Reswrr (in. WiOl 
:Avorag@ Stack Tnperature tF1 

Inetwed Volwe,VI 1tu.ft.J 
:Average llstor Pressure (in.HZOJ 
:Averape l s t r  Terpsraturs (F) 
Ifloisturn Collected (gJ 
:Carbon Dlmide Concentration I X V l  
:Oxygen toncmtration IIVI 
:Mi t roq~l  Concmtration tXV1 
:Dry 6a1 Ietw Factor 
:Pitot Constant 
:Particulate Catch 

:Stack k e a  fsq.in.1 2132.32 I 

8z.a I 

73.80 I 

'------ --------------------____: 
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IAvsrape Stack T m p r a t u r e  (FI 
IStack k e a  (sq.in.1 

:Averape Irtr Pressure lin.HZOI 
IAverape lktr Twper r tu r r  (FI 

ICarbon Dloxide Concentration l X V l  
:Oxygen Concentration IXV) 
IN i t ropm Concmtrat ioa (ZVl 
IDry Gas I e t r  Factor 
I P i t o t  Constwt  
:Par t icu la te Catch 

Ilrtrld VoIwe,Vr (cu.ft.1 

l h i t t w l  C O l l K t d  (p) 

156.73 
2432.12 

43.90 
1.51 

81.65 
kb1.19 
17.40 
8.M 

73.80 
0.99bSO 

0.84 
0.0155 

IStandird lhtnld VoIum,Vmlddl ( d i r t 1  
!Standard l h t e r l d  VoIw,Vm(ttdl  tdscm) 
Standard VOIu88 Y a t r  Vapor,Vr (Kf) 
Is tandud  V o l w  YItn Vapor,vI lace) 
:Stack I o i t t u r e  l X V l  
IIloIr f r a c t i o n  Dry Stack #a# 
:Dry MOIKUIU Yeipht 
IYrt lkIlcuIar b i g h t  
:Stack Bu VeI#ity,Vs (fpml 

IVoIumetric FIw Rate lacfml 
I V o I l u r t r i c  F l m  R i t e  l a c n l  

: V o l m t r i c  Flm Rat@ (dscm) 
I P r e m t  I w h i n r t i c  
IPwcent Ercns Air 
:fuel FactwJo 
IUl t imate cO2 
IConcentration of Pa r t i cu la t r  (g ra ins lac f l  
IConcmt ra t im  o f  Par t icu la te lqlacml 
I C o n r m t r a t i m  of Par t icu la te t q r a i n t l d s c f l  
ICmcentrat ion of Par t icu la te I g l d r e )  

i s t a c t  61s veia i ty ,vm ( ~ 8 1  

! V O h B @ t r i C  f l W  Rate (dK f8 )  

34.51 
o.9n I 
21.73 I 
O d l h  I 
38.66 l 
0.613 I 
31.14 I 
2h.W I 

3BM.u I 
1159.90 I 

b4nB.M I 
IE20.3u I 

768.215 I 
n i z 6 . a  I 

105.01 
02.2h 
0.693 
30.03 

b.2OE-08 
I .  42E-07 
O.OW93 
O . O l ! M  

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

0 

0 

Y 

0 

0 

0 

0 

I 
I 

0 

:Hotsad VoSuii,Va (tu.ft.) 
:Averape N e t r  Prcssurr  lin.H2Ol 
IAvra9e btr T n p e r a t u r i  IF1 
I l l o i c t u r i  h l l s c t i d  I91 
!Carbon D i m i d i  Concentration I I V I  
:Oxygen Concentration I I V I  
:Nitrogen C o n t m t r r t i o a  I X V I  
:Dry 61s N e t n  Factor 
:P i to t  Constant 
:Par t icu la te Catch 

2432.32 
45.73 
0.00 

89.75 

11.40 
LBO 

13.80 
1.007% I 

0.84 I 
0.01% I 

4 9 1 . ~ 1  

:Averape S u p l i n p  llrti l d s c f d  
;Standard Rtlrd Volur ,Vals td l  l d s c f l  
IS t rndud  l b t e r l d  V o l u w , L l s t d )  ldac i )  
Standard Volum Y a t r  Vapor,Vr l a c 0  
:Standard Volum Y a t r  Vapw,Vr I I C ~  
:Stact N o i d u r i  IXV)  
Ibli Fract ion Dry Stack 6n 

Ibt Iloleculu Weight 
IS t r r k  Eas Vdocity,Vs I f p i 1  
:Stack Ere Vdocity,V# Irpd 
I V o l u i r t r i c  F l a  Rate lacfa) 
I V o l u n t r i c  Flw Rate lac-) 
I V o l u i r t r i c  F l a  Rate I d K f d  
! v O l E W t r l C  fla h t e  l d ~ n l  
I P n c n t  I w k i n i t i c  
I P r m t  Excess Air 
IFuil Factor,Fo 
I U l t i U t l  MZ 
IConcmt ra t im  of P u t i e u l a t i  Ipra ins lacf )  
I C m c m t r a t i m  of P u t i e u l a t i  i p l a ~ i l  
: C m r m t r a t i m  of Par t i cu la te  I g r l i a s l d r f )  
IcOIItMtr&tlm O f  P U t l t U l l t ,  I g l d K d  

IDry M O l K U l U  Ydpht 

0.59 I 
35.M I 
LOW 
13.19 
0.657 
39.41 
0.606 
31.14 
25.9b 

5135.12 
1138.4h 

bswo.z? 
1786.115 
26237. b2 
7U.hlb 

112.01 
82.26 
0. b93 
30.W 

b.1ZE-08 
1 I 4oE-01 
0.00649 
0.01486 
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APPENDIX C.2 - T e s t  Run No. 2, 8/17/88 
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0 

I 
0 

0 

0 

0 

0 

0 

0 

0 

0 

60.0C I 
3 . 1 4  I 
23.60 I 
-7.30 I 

161.21 I 
9160.88 

41.35 
1.56 

83.21 
413.30 
20.10 

6.00 
73.30 

0.99960 I 
0.84 I 

0.5338 I 

:AieraGe S a w l i n g  Rate i d s c f a l  
!E'.nCard M e r e d  Yo!uae.Yalstdl ldscfl 
:StaodarJ Hetared Voluae. ' /alstdl ( d s c a l  
;Standard Vclure Wpter Yapor,Vn (scf I 
lEtanOard '!oluae Mater '!apor.Vw (scal 
:Stirk k s t u r e  ( % V I  
I % i e  F r a c t i o n  Dry Stack 6as 
:Cr? Halecu la r  Weight 
: s e t  Ro leco la r  Yeiqht  
IELd;k 6as 'Velac;ty,VS I f p a l  
:Stxi Gas Yaloci:y,Vs (spa) 
1 4 o i * J r e t r i r  flaw Rate ! a c f a l  
".'a!daet-ic Flow Rate !acaal  
I'!:!,mtr;c f!ow Sate l d s c f a l  
Ii';!unetric Flow Rate I d s c a r )  
: F e r m  t I s o k i n e t i c  
'Percent  Excess Rir 
F3el Fac!or,Fo 

i ! ! l t i aa te  Cg? 
:Concent ra t ion  o f  P a r t i c u l a t e  i g r a i n s l a c f l  
;Concentrat ion o f  P a r t i d a t e  (g lacal  
:Concentrat ion o f  P a r t i c u l a t e  ( p r a i n s l d s c f l  
:C.;nceotration of P a r t i c u l a t e  (q/dscal 

0.54 I 
32.51 I 
0.922 I 
22.32 I 
0.632 I 
40.66 I 
0.593 I 
31.55 I 
26.04 I 

4152.61 : 
1265.11 I 

264111.52 I 
7481.501 I 

105051.01 I 
2915.045 I 

91.94 I 
44.89 I 
0.720 I 
29.04 I 

5.20E-07 I 
1.19E-06 I 
0.25295 I 
o.ve7a : 

c-12 



FACILITY : HONSANTO - SODA SPRINGS 

;DATE:  B-ll-BB 
:LOCATION: OUTLET STACK A 
: R U N  NUMBER: 2.00 
:~..iiii.iii........iil..i..ii.i.iii....:::~~~:::**~,:::~:~*,~,~~~~~ 

I SAHPLIN6 PARAHETER PARTICULATEIRADIONUCLIDES 
:.i..i:.i............i......iiii.i.iiii.~:::::~~~~:~:~~~~~~~~*~~~~~; 

:Total Sampling Tire (min.) 60.00 I 
:Corrected Barometric Pressure ( i n .  Hq) 24.14 I 
:Absolute Stack Pressure,Ps(in. H q l  24.10 I 
:Stack Sta t ic  Pressure ( i n .  HZOI -0.60 I 
:Averape Stack Tenperaturw (F) 161.17 I 
:Stack Area (sq.in.1 2432.32 I 
: Metsred Voluie,Vm 1cu.f t. 1 40.98 I 
IAvtraqe lletsr Pressure lin.H2OI 1.35 : 
:Averape Metsr Temperature IF) 76.83 I 
:Hoisture Collected ( q )  420.70 I 
:Carbon Dioxide Concentration ( Z V )  19.70 : 
: Oxyqsn Concen tra tion ( Z V )  7.40 I 
:Nitrogen Concentration (ZV)  72.90 : 
:Dry 61s Meter Factor 1.00350 : 
:P i to t  Constant 0.84 1 
:Par t iculate  Catch 0.0217 I 

I 

:Averape Samplinq Rate ldscfr) 
:Standard Metersd Volume,Vm(stdl ldrcf) 
!Standard Metered Voluie,Vm(std) ldscrl  
:Standard Volun Hater Vapor,Vw (scf )  
:Standard Volume Hater Vapor,Vw (SCI) 

:Stack Moisture ( Z V I  
:Hole f ract ion Dry Stack 6as 
:Dry Molecular Yeiqht 
:Yet Molecular Ytiqht 
:Stack 61s Vdocity,Vs Ifpal  
:Stact 61s Velotity,Vs (mpr) 
:Volumetric Flor Rat# (acta) 
:Voluietric Flow Rate Iacim) 
:Volurstric Flor Rate Idscfi) 
:Voluietric Flor Rate Idocu)  
:Percent Isokinetic 
:Percent Excess Air 
:Fuel Factor,Fo 
:Ultimate CO2 
:Concmtration of Particulate (grainr lacf)  
:Concentration of Particulate (qlacm) 
IConcmtration of Particulate (qrainsldscfl  
:Concentration of Particulate (qIdscr)  

0.55 
32.71 
0.928 
IP.84 
0.M2 
37.71. 
0.623 
31.45 
26.38 

3831.31 
1167.78 
64714.96 
1832.728 
27580.96 
781.093 
97-29 
62.39 
0.685 
30. 50 

8.62E-08 
1.97E-07 
0.01022 
0.02558 

e 

0 

e 

e 

e 

e 
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0 

0 

0 

0 

0 

0 

0 

FACILITY : HONSANTO-50DA SPRINGS 

:DATE: 8-17-88 
:LOCATION: OUTLET B 
!RUN NUHEER: 2.00 
Iiii..niiii.D.D.EO.i.**~===~::::=**,*=,===:=*==~.=~===**.~*=~*: 

1SRRPLIN6 PARMETER PRRTINLdTElRRDlOWU~lDE I 
I..iSiCni..il..~.iC::n~~====~~=:=n~=::~~~,=n=~::::=I 

:Total Saeplinq Time (min.1 60.00 I 
:Corrected Baroeetric Pressure ( i n .  Hql 24.14 I 
IAbsolute Stack Pressure,Ps(in. Hq) 21.12 I 
:Stack Stat ic  Pressure ( i n .  HZOl -0.25 : 
:Averape Stack Temperature (F) 
!Stack Area (sp.in.) 
:Hetored Voluie,Vm Icu.ft.1 
:Average Heter Pressure (in.H2O) 
{Average Hctcr Temperature (F) 
:Hoisturc Collected (q) 
:Carbon Dioxide Concentration ( Z V I  
lOxyqsn Concentration ( I V )  
In i t ragen Concentration (IVl 
:Dry 6as Heter Factor 
{ P i t o t  Constant 
{Pa r t i cu la te  Catch 

158.54 
2432.32 

39.26 
0.00 

81.42 
407.50 
19.70 
1.40 

72.90 
0.99450 I 

0.M I 
0.0255 : 

Illveraqe S u p l i n q  Rate (dsc f i )  
:Standard Hetered Voluee,Vm(stdl (dscf )  
!Standard Metered Volume,Vm(stdl (dscm) 
{Standard Voluee Hater Vapor,Vw (scf)  
{Standard Voluee Hater Vapor,Vw (scml 
:Stack Hoisture ( Z V )  
:Hole Fract ion Dry Stack 6as 
:Dry l lo lecular Yeiqht 
{Yet Holecular Heiqht 
:Stack 61s Velocity,Vs (fpml 
:Stack 61s Velocity,Vs hpml  
!Voluectr ic Flow Rate (acfml 
IVolueetr ic Flow Rate ( a c i d  
IVo lu ie t r i c  Flow Rat@ ( d s c f i l  
IVo lu ie t r i c  Flow Rate ( d s c r l  
:Percent Isok inet ic  
{Percent Excess Air 
!Fuel Factor,Fo 
IU l t i ea te  C02 
:Concentration of Par t i cu la te  (qra ins lacf  I 
;Concentration of  Pa r t i cu la te  lqlacm) 
:Concentration of Par t i cu la te  (qra ins ldscf )  
:Concentration of Par t i cu la te  (qldscm) 

0.51 I 
30.72 I 
0.870 I 
19.21 I 
0.544 I 
38.48 I 
0.615 I 
31.45 : 
26.27 : 

5670.58 I 
1118.79 ! 

62000.10 I 
1755.843 I 
26236.95 I 
715.050 I 

9b.M I 
b2.39 ! 
0.685 I 
30.50 : 

I.OsE-07 I 
2.M-07 I 
0.01271 ; 
0.02908 I 

C-14 
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0 

FACILITY : MONSfiNlO-SODA SPRINGS 

0 

:Averape Stack T e i p e r a t u r i  I f 1  
;Stack Area (sq.in.1 
l l l e t e r e d  Vo lu ie ;V i  I c u . f t . )  
:Averape Meter  P ressu ru  Iin.HZO1 
:Averape Meter  T e i p e r a t u r u  If) 
l l l o i r t u r e  C o l l e c t e d  19) 
:Carbon D i o a i d u  Concen t ra t i on  l l V l  
:Oxygen C o n c e n t r a t i o n  I I V )  
I N i t r o q e n  Concen t ra t i on  I l V I  
!D ry  6 a r  l l e t e r  f a c t o r  
: P i t o t  Cons ian t  
: P a r t i c u l a t e  Ca tch  

155.92 
2432.32 
41.05 

1,18 
82.67 
425.70 
19.70 
7.40 
72.90 I 

0.99650 I 
0.54 j 

0.0242 I 

;Average Saap l i nq  Ra tu  I d s t f a )  
:Standard l l e t e r s d  V o l u i s , V i I s t d ~  (dscf)  
:Standard Metered V o l u i e , V i l s t d l  l d r c i )  
:Standard V o l u i s  Water Vapor,Vw l sc f l  
:Standard Volume Water Vapor,Vw I s c i )  
:Stack M o i s t u r e  I X V I  
laole f r a c t i o n  Dry Stack 6as 
:Dry l l o l e c u l a r  Y e i q h t  
:Yet M o l e c u l a r  Y i i p h t  
:Stack 61s Ve loc i t y ,Vs  I f p i )  
:Stack 61s Vuloc i ty ,Vr  Imp#) 
: V o l u a e t r i c  Flow Rate l a c f a )  
: ' h l u i e t r i c  F low Rate ( a c i d  
l V o l u i e t r i c  f l o w  Ratu ( d s c f i )  
l V o l u i e t r i c  f l ow  Ra te  ( d s c m l  
:Percent  I r o k i n e t i c  
:Percent  E K C ~ S S  A i r  
:Fue l  Factor,Fo 
: U l t i i a t u  CO2 
!Concen t ra t i on  o f  P a r t i c u l a t e  I q r a i n s l a c f  1 
l C o n c e n t r a t i o n  of P a r t i c u l a t e  ( q l a c i )  
I C o n c e n t r a t i o n  of P a r t i c u l a t u  I p r a i n s / d a f )  
:Concen t ra t i on  of P a r t i c u l a t e  ( q l d s c d  

0.54 
.32.23 
0.913 
20.07 
0.568 
38 * 38 
0.616 
51.45 
26.29 

3631.95 
1107.02 
61347.55 I 
1737.362 I 
26112.83 I 
739.515 I 
101.87 I 
62.39 : 
0.683 I 
30.50 I 

I.OlE-07 : 
2.32E-07 I 
0.01159 I 
0.02651 ! 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

0 

a 

e 

e 

0 

e 

0 

:Total Saeplinq Ties (Bin.) 
:Corrected Baroietric Pressure (in. Hq) 
:Absolute Stack Pressure,Pslin. HqI 
;Stack Static Pressure (in. H2O) 
IAveraqe Stack Teiperature If) 
:Stack Area Isq.in.1 
:Metered VOIUI@,VI Icu.ft.1 
:Averape Meter Pressure Iin.HZO) 
:Averaqi Meter Teeperature (f I 
:Moisture Collicted (9 )  
:Carbon Oioxide Concentration IXV) 
:Oxyqen Concentration (ZV) 
:Nitrogen Concentration lW1 
:Dry 6as Metir factor 
:Pitot Constant 
:Particulate Catch 

60.00 I 
24.14 I 
21.12 : 
-0.25 : 
158.58 : 

2432.32 : 
34.40 
0.90 
89.92 

378.70 
19.85 
6.90 

73.15 
1.007% 

0.84 I 
0.0183 ; 

:Averape Sieplinq Rate ldskfe) 
:Standard Metered Voluae,Ve(stdl (dscfl 
:Standard Metered Volues,Vi(stdl Ldrce) 
:Standard Voluu Yattr Vapor,Vr (scfl 
:Standard Voluu Yater Vapor,Vr (scel 
:Stack Moisture IZV)  
IMOIS FrrctiDn Dry Stack 6aa 
:Dry Molecular Yliqht 
:Yet Molecular Yiiqht 
:Stack 61s Vslocity,Vc (fpl 
:Stack 6as Vilocity,Vs (ape) 
IVolueetric Flor Rate (actel 
IVolueetric flow Rate (aceel 
IValuietric flor Rate (drcfrl 
:Voluertric F l a  Rate (datu) 
!Percent Isokinetic 
:Parcent Ercsas Air 
:fuel Factor,Fo 

~ 

0.45 I 
2b.92 I 
O.7b2 I 
17.86 I 
0 . W  I 
39.07 : 
0.601 I 
31.45 : 
26.W I 

4132.95 I 
1265.02 

70147.64 
1986.587 
m . w  

821.507 
7 6 A  
55.41 
0.705 

:Ultimate coi 29.63 : 
:Concentration of Particulati (qrainrlacf 1 
:Concentration of Particulate (qlacel 
IConcentration o f  Particulate Iqrainsldscfl 

b.7lE-00 I 
1.5IE-07 I 
0.01019 I 

IConcentration of Particulate (qldscel 0.02w 
! 
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0 

0 

0 

0 

0 

0 

APPENDIX C . 3  - Test  Run N o .  3, 8/17/88 

9 

J E S / 0 5 5  
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0 

0 

0 

0 

0 

0 

0 

0 

-7.30 
161.71 

9160.88 
39.98 
1.51 

88.17 
459.40 
20.70 
6.00 
73.30 

0.99960 
0.84 

0.5163 

:A lerage S a r p l i n q  Rate ( d s c f i l  
I 5 t m d a r d  f le tered Volu ie .Vals td1 l d s c f l  
;Standard Fetered Y o l u ~ e , Y a l s t d l  ( d s c l l  
;Standard Yoluae Mater Vapor,Vn I s c f I  
:Standard Vo!uoe Water Vapor,Vn ( s c i l  
:Stack Eoij!u:e i?Y! 
;!%!: Cractlon Ory S:ack 6a5 
:G:i 12le:ular Ye iqh t  
!Mzt R o l e r o l a r  Weight 
; S t 3 c l !  Sa5 'Ve loci ty ,Vs l f u i l  
:Stack Gas Yelocitv.Vs l a p i )  
3 i u e t r i :  F i x  Rate ( a c f a l  
"..'>i;:etric F!cn Rate l a c i i l  
, ' k ! - a e k i c  F I w  Rate id;cfal 
' j . ; d t r i c  ,., .. :!on Rate idsciil 

.?3r:2n: : a k i n e t i c  
::wcmt Exces; Ai: 

0.52 I 
31.17 I 
0.883 I 
21.66 : 
0.613 I 
41.00 I 
0.590 I 
31.55 I 
26.00 I 

4Ob1.93 I 
1239.90 I 

258790.22 I 
7328.939 I 
102239.55 I 
2895.421 I 

96.31 I 
44.09 I 
0,720 i l E l  Fac!::.'o 

:?!?:aa:e 29.04 
:Cancentrat ion ~f P a r t i u l a t e  [ q r a i n s l a c f l  5.13E-07 
: :onczntrat ion o f  P a r t i c u l a t e  l p l a c i l  1.17E-06 
:C:ncentra:ion o f  P a r t i c u l a t e  I q r a i n s l d s c f l  O.ZS5b2 
. :,:n:aotratioa .. a f  P a r t i c u l a t e  (q ldml  0.58489 

, L  

c-19 
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FACILITY : HOMSANTO - SODA SPRI1169 

IDATE: 8-17-88 
:LOCATION: OUTLET STACK A 
:RUN NUNBER:S 
I _ _ _ _ _ _ _ _ -  ,_--------iiiiiii=ii,,=,====~==*=,*,==,=~======*****=========*=,=*,; 

: SANPLlM6 PARANETER PARTICULATElRADlOMUUIDES 
I _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _  :-----------------------~======*===::::==:=:====~====:~,,=*=,:=~:,,: 

:Total Saeplinp Time la in.)  60.00 I 
:Corrected Baroeetric Pressure ( in.  Hp) 24.10 ! 
!Absolute Stack Pressure,Ps(in. Hq) 24.06 I 
:Stack S ta t i c  Pressure ( in.  HZO) -0.60 I 
:Averape Stack Temperature ( F l  1M.00 I 
!Stack Area (sq.in,) 2432.52 I 
:Motered Volure,Ve (cu.ft.) 31.07 I 
:Average h t e r  Pressure (in.HMI 1.12 I 
:Average Netcr Terperature (F) 84.33 I 
:Noisture C o l l e t e d  ( q l  388.80 I 
:Carbon Dioxide Concentration (;VI 19.03 I 
lOxypen Concentration (;VI 8.03 I 
:Nitropen Concentration (ZVI 72.95 I 
:Dry 6as Heter Factor 1.o0500 I 
:P i to t  Constant 0.M I 
:Part iculate Catch 0.0222 I 

:Averape Saeplinp Rate (d ic ta1 
:Stmdard Hetired Volur,Valstdl  ( d K f l  
:Standard h t e r l d  Vo lw ,VaOtd l  ( d K a l  
:Standard V o l u r  Mater Vapor,Vu (scfl 
Standard V o l u r  Mater Vapor,Vr (ICI) 
:Stack Moisture (ZV) 
lllole F r a c t i m  Dry Stack 8rs 
IOry l l a l r u l a r  h i q h t  
:Met Nolecular h i q h t  
:Stack gas VeIocity,Vs ( f p d  
:Stack 6as Velocity,Vs (am) 
: V o l u r t r i c  F l a  Rate (uta) 
I V o l u r t r i c  Flw Rate lacaal 
: V o l u r t r i c  f l n  Rate (dscfel  
: V o l u r t r i c  F1w Rate ( d i t 4  
:Percent I sok ine t i r  
:Percent Excess Air 
:Fuel Factor,Fo 
:Ul t ieate Co? 
:Concentration of Par t icu la te I q r a i n s l u f )  
:Con tmt ra t im  of Par t icu la te (qlrcal 
X o n c m t r a t i m  of Par t icu la te (q ra in t l dsc f l  
I C a c e n t r a t i m  of Par t icu la te (qldscal 

0.49 I 
29.19 I 
0.026. I 
18.33 I 
0.51s I 
5 0 . ~ 1 ~  
0.614 I 
31.56 I 
26.20 I 

3492.43 I 
1064.49 I 
m.88 I 

24863.63 I 
iuom I 

704;138 *I 
96.00 
71.49 
0.676 
5o.w 

9.6BE-a 
2.21E-07 
0.01179 
0.0168( 

0 

e 



0 

FACILITY : RONSdNTO-SODI\ SPRINBS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

:ORlE: 8-17-66 
:LOCRTION: OUTLET B 
:RUN NUMBER: 3.00 I~..~~~~.~...~~:~....D.~..D~.D...~.DD=~ 
15MPLIN6 P A R M T E R  PARTICULATE/RAoIONUnIDf 1 
Ii=iiDi=i=ii=iili.P.iii=riiL.iiii..iii..~-l=: 

ilotal Saiplinp Tiis (iin.1 60.00 I 
:Corrected Baroietric Pressure (in. Hpl 24.14 I 
:bbsolute Stack Pressure,Pslin. Hql 24.12 : 
:Stack Static Pressure (in. H201 -0.25 I 
idveraqe Stack Teipsraturs (Fl 158.42 I 
:Stack drea Isq.in.1 2432.32 : 
:Metered Voluie,Vi (cu.ft.1 40.65 I 

0.00 I 
:Averape Metsr Teiperature (Fl 82.11 I 
:Moisture Collected l q l  442.30 I 
:Carbon Oioxide Concentration (ZVI 19.40 I 
1Oxypen Concentration (IVl 6.40 I 
I Nitroqen Concentration (1VI 72.30 : 
:Dry 61s Meter Factor 0.99430 I 
:Pitot Constant 0.04 I 
:Particulats Catch 0.0216 I 

I 

0.u I 
:Standard Motored Voluis,Vilstdl (dscfl 31.73 I 

:Standard Voluie Water Vapor,Vw (scfl  20.86 I 
:Standard Voluie Mater Vapor,Vw (scil  0.591 I 
:Stack Iloisturc (1Vl 39.61 L 
:Mole fraction Dry Stack 61s 0.603 I 
:Dry Molecular Meipht 31.41 I 
:Yet llolscular Ysiqht 26.13 I 
:Stack 615 VeIocity,Vt Ifpi1 3754.61 I 
:Stack 61s Vslocity,Vs ( i p i l  1144.42 I 
IVoluietric Flow Rate lacfil 63420.43 I 
;Volumetric Flow Rats (atail 1196.067 I 
lVoluietric Flor Rate 1dscf i l  26322.79 I 
IYoluietric Flow Rate ( d s c i i l  745.461 I 

:Percent Excess Air 18.49 : 

lUltiiate CO2 32.44 I 
1.12E-01 I 

:Concentration of Particulate ( p l a c i l  2.W-07 I 
:Concentration of Particulate lpraintldrcfl 0.01342. : 
:Concentration o f  Particulate (qldtcil 0.03071 I 

:Averape Meter Pressure (in.H2OI 

:Averape Saiplinp Rats idscfil 

:Standard Metered Voluie,Vi(stdl (dtcil 0.m9 I 

:Percent Isokinstic 99.50-: 

:Fuel Factor,Fo 0.644 : 

:Concentration o f  Particulate (qrainslacfl 

c-21 



0 

:Tutal Sanplinq Tile (iin.) 
:Corrected Baroietric Pressure (in. H q )  
IAbrolute Stack Pressure,Ps(in. Hq)  
:Stack Static Pressure (in. H20) 
:Averape Stack Teiperature if) 
:Stack Area (sq.in.1 
:Metered Voluie,Vi (cu.ft.1 
:Arerape M e r  Pressure (in.HZOI 
:Rreraqe Heter Teiperature (FI 
:Moisture Collected l q )  
:Carbon Dioxide Concentration (ZVI 
:Oxyqen Concentration (ZVI 
lNitroqen Concentration (ZVI 
:Dry 615 Heter Factor 
:Pitot Constant 
:Particulate Catch 

60.00 I 
21.14 I 
21.12 I 
-0.25 : 

157.08 
2132.32 

10.69 
0.00 

81.16 
431.20 

18.95 
7.90 

13.15 I 
0.99650 I 

0.84 I 
0.0228 I 

! 

:Average Saiplinq Rite (dscfa) 
:Standard fletered Voluie,Viistdl (dscfl 
:Standard Hetered Voluie,Vilstdl (dscml 
:Standard Voluie Yatei Vapor,Vw ( 5 c f )  
:Standard Voluie Yatar Vapor,Vn (scal 
;Stack floisture (%VI 
:nole Fraction Dry Stack 6as 
:Dry Molecular Yeiqht 
:Yet Holecular Yeiqht 
Iftack 6as Velocity,Vs I f p i )  
:Stack 6as Yelocity,Vs l a p i )  
:Volumetric Flow Rate (acta1 
i'Joluietric Flow Rate ( a c i d  
;Volumetric Flow Rate (dscfi) 
:Yoluietric flow Rate (dscim) 
:Percent Isokinetic 
\Percent Excess Rir 
:Fuel Factor,fo 
:Ultiiate COZ 
:Concentration of  Particulate (qrainslacf 1 
:Concentration of Particulata ( q l a c i )  
:Concentration of  Particulate (qrainsldscfl 
:Concentration of Particulate Iqldsci) 

0.53 I 
31.56 I 

20.33 I 
0.576 I 
39.18 : 
0.608 I 
31.35 I 

0 . ~ 9 4  I 

26.12 
3780.60 
1152.33 

b3858.41 
1808.172 
26775.90 
758.295 

97.28 
69.14 
0.686 
30.17 

9 I 18E-OB 
2.10E-07 
0.01115 
0.02551 

c-22 
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e 

0 

0 

e 

e 

e 

e 

0 

FACILITY : MONSANTO - SODA SPRIN6S 
IDATE: 8-17-88 
:LOCATION: OUTLET 0 
:RUN NUHBER:J 
I---------------------===~~- ,_____________--__--__ -............ ......,..l.iitiiii.ii.iiiiiI 
ISAHPLING PARAMETER PARTlCULATE/RADIONUCLIDES 
:iiiii..ii=....E.....iiiiii.iiiiii.iii.i=~~====~~,=::::::::~=:=,:=,; 

:Total Saiplinq Tile (iin.) 60.00 I 
:Corrected Baroietric Pressure (in. Hq) 24.10 I 
:Absolute Stack Pressure,Ps(in. Hp) 24.08 : 
:Stack Static Pressure (in. H20) -0.25 I 
:Average Stack Teiperature IF) 159.83 ! 
:Stack Area (sq.in.) 2432.32 I 
:Hatered VOlUlS,VI ICu.ft.) 42.53 
:Average M e r  Prissuri (in.HZO) 
Illveraqi Meter Teiperature IF) 
Iloisture Collected I p )  
:Carbon Dioxide Concentration (IV) 
:Oxygen Concentration (IV) 
:Nitropen Concentration (IV) 
:Dry 6as Hater Factor 
IPitot Constant 
IParticulate Catch 

1.28 
92.50 
463.60 
18.93 
7.96 
73.10 

1.007M I 
0.64 I 

o.oim I 

:Averape Saiplinp Rati (dscfi) 
IStandard Netsred Volur,Vi(stdl (drcf) 
IStandard Heterld Voluw,Vi(stdl (dsci) 
:Standard Volur Hater Vapor,Vr (scfl 
:Standard V o l w  Hater Vapor,Vr (5Cil  
:Stack Moisture IIV) 
:lola Fraction Dry Stack 81s 
:Dry HolKular lkiqht 
:lkt Holicular bight 
:Stack 6ar VaIocity,Vs ( f p i l  
:Stack 6as ValKity,Vs ( i p d  
IVoluiitric FIM Rate (acfml 
:Volurtric FIM Rate (acma) 
:Volumetric FIM Rate (dscfi) 
:Voluietric F l w  Rate ( d s c u )  
:Percent Isokinitic 
:Percent EXCPSI Air 

0.93 I 
33.11 I 
0.938 I 
21.86 I 
0.619 I 
39.71 + 
0.602 I 
31.34 I 
26.04 I 

3189.02 I 
1154.89 I 

64000.76 I 
1812.501 I 
26417.10 I 
748.132 I 
103.46d 
70.11 I 

!Fuel Factor,Fo 0.684 
Iultirate COZ 30.51 
Iconcentration of Particulate (qrainslacf) 7.64€-08 
Iconcentration of Particulate (placr)  1.71-07 
:Concentration of Particulate (qrains/dscf) 0.00886 
:Concentration of Particulate (qldrcr) 0.02016 

0 
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APPENDIX C . 4  - Test  Run No. 4 ,  8/18/88 

0 

0 

0 
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0 

FACILITY : MONSANTO-SODA SPRINGS 

:DATE:  8/18/88 
ItOCAllON: INLET 
:RUN NUMBER: 1.00 
:E.....iiiiii....iiiiiiii......--.....ii=~=:~=~~==~:=~====,~======,=I 
1SAMPLINS PIIRAMETER PARTlCULAlElRADIONUCLIDES 
/ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  .................................................................... 

;Total Sampling Tine (min.1 60.00 I 
:Corrected Barowtric Pressure (in. Hq) 24.14 I 
:Absolute Stack Pressure,Ps(in. Hql 23.60 I 
:Stack Static Pressurs (in. H20I -7.30 
lhveraqe Stack Temperature (fl 161.13 I 
:Stack Area (sq.in.1 9160.88 I 
W e r e d  Volume,Vm icu.ft. 1 10.80 I 
:Averape Meter Pressure (in.HZOI 1-56 : 
:Averape Meter Temperature (f) 92.52 I 
IMoisture Collected (ql 497.80 I 
:Carbon Dioxide Concentration (IVI 20.10 I 
IDxyqen Concentration (IVI 6.00 1 
INitroqen Concentration IIV) 73.30 : 
:Dry 615 Meter factor 0.99960 : 
:Pitot Constant 0.84 I 
:Particulate Catch 0.5557 I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

IAveraqe Samplinq Rate (dscfm) 
:Standard Metered Volume,VaistdJ (dscf I 
:Standard MetPred Volume,Va(stdl (dscal 
:Standard Volume Yater Vapor,Vw i sc f )  
:Standard Voluee Yater Vapof,Vw Isci)  
:Stack Moisture (IV) 
:Mole fraction Dry Stack 61s 
:Dry Molecular Yeiqht 
:Yet Molecular Yeiqht 
:Stack 6as Velotity,Vr (fpml 
:Stack 6as Velocity,Vs Impml 
:Volumetric flow Rate iacfel 
:Volumetric flow Rats (acta1 
:Volumetric flow Rate Idscfml 
IVoluietric flow Rate (dscmml 
I Percent Isokinetic 
:Percent Excess Air 
:fuel factor,fo 
:Ultimate CO2 
:Concentration of  Particulate iqrainslrcf 1 
:Concentration of Particulate (qlacal 
:Concentration of Particulate (qrainsldscf 1 
:Concentration o f  Particulate (qldscal 

C-26 

0.53 : 
31.60 I 
0.895 .: 
23.47 
0.669 
42.62 
0.574 
31.55 
25.78 

4159.43 
1267.19 

264611 -22 
1493.190 

101758.79 
2981.80q 

98.09 .I 
44.89 : 
0.720 : 
29.04 : 

5.4OE-07 I 
1.21-06 I 
0.27141 I 
0.6210? I 



fAClLlTY : MONSANTO - SOOA SPRINGS 

IUPTE: B-18-BB 
:LOCRTION: OUTLET STACK A 
:RUN NUMBER: 4.00 
:i....iiiii..iii.i.ii.....iiii..........,~~==:,~=:::,======,,~=,,=~; 

I SRMPLIN6 PRRAMETER PRRTlCULdTElRAOlONUCLlOES I 
,_____--------------------------------==:----- ,_____________________________________ -----. :....iii....Dii.....: 

I 
:Total Samplinp Time Itin.) 60.00 I 
:Corrected Baroietric Pressure (in. H91 24.10 I 
:Absolute Stack Prissur@,Ps(in. H9I 2k.06 I 
:Stack Static Pressure (in. HZO) -0.60 I 
:Average Stack Temperaturi IF1 161.08 : 
:Stack Area 1sq.in.l 2432.32 I 
!Metered Volumi,Vm 1cu.ft.l 38.10 : 
lAveraqe Mater Pressure lin.H20) 1.12 : 
:Averaqr Meter Temperature (F1 83.67 I 
:Moisture Collected (91 389.10 I 
:Carbon Dioxide Cancentration (IVI 19.15 I 
IOxypen Concentration lIV1 7.60 I 
:Nitropin Cancintration (IV1 72.65 I 
lory 61s Meter Factor 1.00350 I 
:Pitot Constant 0.84 I 
:Particulate Catch 0.0269 I 

0 

5 

0 

:Averape Sasplinq Rate (drcfr) 0.50 : 
:Standard Hitirid Volumm,Vm(std) (dscfI 30.02 : 
IStandard Hitirid Volur,Vm(atdI (dam1 0.850 I 
IStandard Valumi h t m r  Vapor,Vr (Kf1 18.35 I 
:Standard Volur  Yatir Vapor,Vw (ita1 0.520 I 
:Stack Moisture (IVI 37.93 I 
:Mole Fraction Dry Stack 6as 0.621 I 
:Ory Molicular Yeiqht 31.16 I 
:Yet llolicular Yeiqht 26.36 I 
:Stack 611 Vilocity,Vs (ipml 3614.09 I 
:Stack 6as ViIocity,Vs (my1 1lOl.M I 

:Volumetric Flow Rati ( a c i d  1728.821 : 
IVolumetric Flw Rati (dscfm) 23885.29 I 
IVolumetric Flow Rati (dscu1 753.015 I 
:Percent Isokinitic 91.96 I 
:Percent Excess Air 65.55 I 
:Fuel factor,Fo 0.613 I 
:Ultimate C02 31.04 I 

1.13E-01 I 
:Concentration of Particulate (9lacml 2.59E-01 I 

0.01383 I 
Iconcentration of Particulate (9ldscm1 0.03164 I 

:Volumitric Flor Rate (acim1 bi04a.9~ I 

:Concentration of Particulatm (qrainslacil 

:Concentration ai Particulate (qrainrldscf I 

0 

0 

0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

: T o t a l  Sampling T i l e  (min.1 
:Corrected Barometric Pressure ( i n .  Hq) 
:Absolute Stack Pressure,Ps(in. Hq) 
:Stack S ta t i c  Pressure ( in .  HZOl 
:Average Stack Temperature IF) 
:Stack Area (sq- in.1 
:He tered Voluie,Vi (cu.f t I 
IAveraqe Ileter Pressure lin.H20) 
lAveraqe Heter Teiperature ( F )  
I I lo isture Col l@Cttd lql 
:Carbon Dioxide Concentration ( I V I  
:Oxyqen Concentration ( I V I  
INitroqen Concentration ( % V I  
:Dry 6as Heter Factor 
:P i to t  Constant 
IPar t icu la te Catch 

60.00 : 
24.11 I 
24.12 I 
-0.25 I 
158.33 : 

2132.32 I 
40.32 I 
0.00 : 

85.29 I 
426.90 
20.05 
7.40 

72.60 
0.99430 

0.04 
0.0234 

I 

IAveraqe Saipl inq Rate (dscfm) 0.52 I 
:Standard Iletered Voluie,Vi(stdl ( d r c f l  31.32 I 

0.887 : 
:Standard Volume Mater Vapor,Vw (scf )  20.13 I 
:Standard .Volume Mater Vapor,Vw (scm) 0.570 I 
:Stack I lo isture ( I V )  39.12 I 
:Role Fract ion Dry Stack 61s 0.609 : 
:Dry Ilolecular Meiqht 
:Yet I lolecular Meiqht 
:Stack 6ar Velocity,Vs (fpml 
:Stack 615 Velocity,Vs (ipm) 
lVo lu ie t r i c  Flow Rate ( a c f i )  
lVo lu ie t r i c  f l o w  Rate lacmi) 
:Volumetric f lon Rate (dscfml 
:Volumetric flon Rate ( d s c i i )  
:Percent Isok inet ic  
:Percent Excess Air 
:fuel Factor,Fo 
I U l t i i a t e  COZ 
:Concentration o f  Par t icu la te (q ra ino lac f l  
:Concentration of Par t icu la te (qlaci) 
:Concentration of Part icu la te (qra ins ldrc f  1 
:Concentration of Par t icu la te l q l d r c i l  

:Standard Hetered Volume,Vm(std) (dscml 

0 

0 
C-28 



FPCILITY : HONSANTO-SODA SPRIN6S 

!DATE: 8-18-88 
:LOCPTION: OUTLET C 
:RUM NUllBER: 1-00 

ISAllPLIN6 PARAllETER PARTICULRTEIRPDlONUCLIOES 
:...iiiiiiiiiiiii..:ii...iiiiiiiii...i...:::~,==I 

l 
:Total Saiplinp Tile (tin.) 60.00 I 
:Corrected Baroietric Pressure (in. Hp) 24.14 : 
:Absolute Stack Pressuri,Ps(in. Hq) 24.12 I 
:Stack Static Prasruri (in. H20) -0.23 : 
:Average Stack Teiperaturi IF) 157.00 I 
:Stack Area (5q.in.l 2432.32 I 
llletered Voluie,Vi (cu.ft.1 40.89 : 
IPverape lleter Pressure (in.HZO1 1.21 : 
:Average lleter Teiperature IF) 89,71 I 
llloisture Collected (0 )  428.10 I 
:Carbon Dioxide Concentration (ZV) 19.90 : 
lOxypen Concentration (ZV) 7.35 : 
llitroqen Concentration (ZV1 72.15 : 
:Dry 6as lleter Factor 0.99650 I 
:Pitot Constant 0.84 : 
:Particulate Catch 0.0222 I 

:..iiiiiiii...ii..:iii.i...........l....~~*~~~::~:~~=~=S8¶==~~~~~~~I 

! 

Ikerapi Saiplinq Rate (dscfe) 
:Standard lletered Voluii,Vi(std) (dscfl 
:Standard Miterid Volur,Ve(stdl (dscel 
:Standard Voluii Yatir Vapor,Vr ( tc f )  
:Standard Voluie Niter Vapor,Vw Ine) 
:Stack lloisturi IZV) 
2!ole Fraction Dry Stack 6as 
:Dry iolocular lkiqht 
:Wet llolecular Yiiqht 
:Stack 6ar Velocity,Va ( f p i )  
:Stack 6as Velocity,Vs (ape) 
IVoluietric Flow Rati (acfel 
:Voluietric Flow Rate ( a c u )  
IVoIuietric Flow Rats (dscfi) 
lVoluiitric Flow Rati Idscul 
!Percent Isokinitic 
!Percent Excess Air 
:Fuel factor,Fo 
:Ultiiate C02 
:Concentration of Particulate (qrainalrcf) 
:Concentration o f  Particulate (placi) 
:Concentration o f  Particulate (prainsldscf) 
:Concentration of Particulati (oldre) 

0.53 I 
31.69 1 
0.090 I 
20.10 
0.372 
38.91 
0.611 
31.48 
26.23 

3145.07 
1141.50 
63258.39 
1791.470 
26647.49 
7 5 ~ 7 . 1  

98.17 I 
61.92 I 
0.681 I 
50.69 I 

9.OK-08 I 
2.07E-07 I 
0.0 loa~ : 
0.0241s I 

e 

c 

e 

e 

e 

e 

e 

e 
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0 

0 

0 

FACILITY : HONSRNTO - SODA SPRINGS 
IDATE: 6-16-66 
ILOCIITION: OUTLET D 
:RUN NUHBER: 4.00 :=::~..--------------------------------,------- ................................ -------s------- -------,,-------- --------%, - a  

ISAllPLlN6 PARMETER PRRTlCULbTElRROIONUCllDfS 
:.i...i.i.i.ii...i.iiiiiii..9iiiiiii....====~==::~:::::=~===:==~=::I 

:Total Saiplinq Time (min.1 60.00 I 
:Corrected Baroistric Pressure (in. Hq) 24.10 I 
:Absolute Stack Pressure,Pslin. Hql 24.08 I 
:Stack Static Pressure lin. H20) -0.25 I 
IAveraqe Stack Teiperrture (f) 159.58 I 
:Stack Area (sq.in.1 2432.32 I 
ltletered Volume,Vi Icu.ft.1 42.59 I 
:Averape Hater Pressure Iin.HZ01 1.33 I 
:Average Heter Teiperature (f) 92.17 I 
:floirturs Collected (ql 455.10 ; 
:Carbon Dioxide Concentration (ZVl 20.10 1 
lOxyqen Concentration (ZVI 7.05 I 
:Nitropen Concentration (IVl 72.70 I 
:Dry 6as Heter factor 1.00750 I 
IPitot Constant 0.84 I 
IParticulate Catch 0.0850 I 

IAveraqe Saiplinp Rate (drcfil 
Standard Metered VoIuie,Vmlstd) ldscf I 
:Standard Metered Voluie,Vmlrtdl (dscm) 
:Standard Volume Hater Vapor,Vw (scf l 
:Standard Volume Yatsr Vapor,Vr Ism) 
!Stack Moisture (ZV) 
Ilolr fraction Dry Stack 6as 
:Dry Molecular Yeipht 
:Yet Holecular Yeipht 
:Stack Bar Vdocity,Vr (fpml 
:Stack 6as Velocity,Vs (mpd 
:Volumetric flow Rate Octal 
IVoluietric flow Rate OCLI) 
:Voluietric flow Rats ldscfml 
lVoluistric flow Rate ldscrl 
;Percent Isokinstic 
!Percent Excess Air 
:fuel factor,fo 
IUltimate COZ 
IConcentration of Particulate (qrainslacfl 
:Concentration of Particulate l q l a c i l  
lConcsntration of Particulati (qrrinrldrcfl 
IConcsntration of Particulate Ipldscal 

0.55 I 
33.19 I 
0.940 I 
21.46 I 
0.608 ; 
39.27 I 
0.607 I 
31.46 I 
26.17 I 

3854.18 1 
1174.84 I 

65106.33 I 
1843.811 I 
27105.97 ; 
767.641 I 
101.06 : 
57.79 I 
0.689 I 
30.35 1 

3.M-07 
1.68E-07 I 
0.03953 I 
0.09044 I 

C-30 
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APPENDIX C.5 - Test Run No. 5, Out le t  D only 
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FACILITY : MOWSANTO-SODA SPRINGS 

0 

0 

0’ 

0 

:Moisture Collected (91  
:Carbon Dioxide Concontration IIV) 
:Oxyqen Concentration (IVI 
INitroqen Concentration (IV) 
:Dry 6as Meter Factor 
:Pitot Constant 
IParticulrti Catch 

159.10 
15.93 
10.50 
73.70 

1.00750 
0.84 

0.0329 

IAveraqe Saiplinp Rrti (dscfi) 
Standard Metered Volume,Vi(stdl (dscfl 
:Standard Metered Voluie,Vi(stdI (dsci) 
Standard Voluii Yator Vapor,Vr (scfl 
:Standard Velum Mater Vapor,Vr (scml 
:Stack Moisture (IVI 
:Mol0 Fraction Dry Stack 6rs 
:Dry Moliculrr Yeiqht 
IYtt Molecular Yeiqht 
Stack 61s Vilocity,Vs I f p i )  
{Stack Ear Vilocity,Vi I n p i )  
IVoluietric Flor Rate (acfrl 
IVoluietric Flor Rate lacmil 
IVoluietric Flor Rate (dscfi) 
IVoluietric F l a  Rate (dscul 
: Percen t Isoline tic 
:Percent Excess Air 
fuel Factor,Fo 
IUltiiati CO2 

0.55 I 
52.80 I 
0.929 I 
21.65 I 
0.613 
39.76 
0.602 
30.96 
25.81 

5877.92 
1181.99 

65502.57 
185i.027 
27046.~9 
765.968 
100.09 
112.05 
0.665 
51.41 

IConcpntration of Particulati (qrainslacl) 
IConcentration of Particulate (q/aci) 
IConcentration of Particulate (qrainsldicf) 
IConcentration of Particulate (q/dsci) 

1.29E-07 I 
2.96E-07 I 
0.01548 ! 
0.05$42 I 
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APPENDIX D - MM 111 F I E L D  DATA SHEETS 

D . l  - Test  Run No. 1 ,  8/16/88 
D . 2  - Test  Run No. 2 ,  8/17/88 
D . 3  - Test  Run No. 3 ,  8/17/88 
D.4 - Test  Run No. 4 ,  8/18/88 
D.5 - Test  Run No.  5 ,  O u t l e t  D o n l y  

0 

0 

0 

0 

0 

0 

JES/055 

u- 1 



0 

APPENDIX D . l  - Test Run No.  1, 8/16/88 

JES/055 

0 
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0 

SWPLINS MIA 

e 

0 

0 

PLWI .............. l d l S A W l O  - sow 
Ollf . . . . . ,. . . . . . . .@I Ib188 
SMRIM LOUIlW ..IWCLl 

RUN RUllsER ......... 1.00 
OERAIOR .... .. ... ..RR/JlU 
MBIEn lols(LpNR( 70.00 
B L R D l l l R l C  MESURE 2k.02 
E l A l l C  W E S ~  os1 -7.M 
FILER IEMm ...... m-5 
I I 1 N . W  WnE .. 
l N I l I 1 1  LEU UIEu . 0.01b 
110 IMP ....... 

S W R ~  TIE ,... .... n i i i  

EWIn66 PROBE LEMIBIW MD TYPE ...... I S ,  DIEL 
HIIffll DT LDuIIONiftl...... b9.W 
ROllLE 1.0. ............... 0.2M 
1)66MED MlhllRl, I ........ 30.00 
WPLF MI w m  .......... 1.00 
EXR 001 M D E R  ........... RK-5 
ElER pall Iu ...... * ...... 1.91 
KFKIOB..... .... .. ......... 1.18 
PRDE WLlm 5cl1118 ....... no.00 

lKFLRm w P ............ NIP 
DWIM EIER ClclOU III ... 0.WM 
F I N  WI MECK .... . ,..... 
m m  mi smim ......... m.w 

0.014 3 3' np 

I_-.-. 
P-S 
A-S 
P-S 
A4 
P-5 
A-b 
A-7 
A-8 
1-9 
&IO 
A-11 
C I 2  
STOP 
9-1 
8-2 
8-1 
8 4  
8-5 
9-6 
9-7 
8-8 
8-9 
8-10 
8-11 
8-12 

0.00 lbin 
2.50 
5.00 
7.50 

10.00 
12.50 
is.00 
17.50 
20.00 
22.50 
n.OO 
27.50 
10.00 I b i 3  
S0.W 17110 
12.50 17112.5 
R.OO 
17.50 
k0.W 
(2.50 
(5.00 
k7.50 
M.00 
52.50 
55.00 
57.50 
b0.W I8110 

---------------_--_____________________I-----------.----- ... 

wloo.lO1 ----- 
501.210 0.50 161 0.M 0.M 7k.W 74.00 
502,SO 0,s 1% 0.M 0.M 7k.W 7k.W 
SS.W 0.m io o . ~  O.Y 77.00 71.00 
5ok.wo 0.M IM 0,s 0.Y 77-00 71.00 
S0b.N 0.M ISP 0.70 0.70 18.W 7ss4 
5 0 7 . ~  0.80 ISP 0.94 om 77.00 7k.W 
X9.W 1.50 159 1.77 1.77 79.00 7s.00 
511.W 1.M Ibl 1.W 1.63 80.00 75.00 
511.700 1.W ISP 2.24 2.2k 82.00 74.00 
5ia.e.o i.w IW 2 . n  2.23 81.00 75.00 
5lB.wO 1.W l 5 V  2.2k 2.2k 86.00 74.00 
M.O1l 1.M 1% 1.88 1.W u.00 77.00 
¶27.29b 
maw 1.s 161 i.n i.n 77.00 83.00 
n1.m 1.m io 1.41 i . 4 1  M.00 77.00 
5n.W Os# lo 1.1s 1.1s 81.00 77.00 
5Sk.W 0.74 I42 0.87 0.87 81.00 77.00 
~15.100 0.70 lo 0.82 0.82 03.00 77.00 
53b1(.700 0.70 lo 0.82 0.81 82.00 85.00 
538.100 0.90 1b2 Lo( 1.Ob 03.00 83.00 
510.100 0.80 ibS 0.94 0.W 06.00 83.00 
541.OOO 0.72 Ib2 0.M 0.05 8b.W 81.00 
5k2.W 0.M lo 0.R 0.73 05.00 81.00 
5kS.W 0.M 1b2 0.99 0.W 05.00 81.00 
5U.W3 0.71 lo 0.87 0.87 83.00 81.00 
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0 

9 w 
Y 

0 

e 

0 

0 
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0 

0 

a 

0 

0 

0 

- _  -.- - 

w.4 
r-r 

- 4  I 
t, - - I  

I 

e 



0 

0 1 1 1 1  

e 

PLNl .............. mXW0 - SDM SFl1169 
Ofilt ............... B/lb/sB 
SMIN LOUllDl ..OUTLEI fi 
SMI WE ........ n i i i  
RuillmR ......... 1.00 
oER11m .......... .m 

m. w 

Prn LUm M rn ...... I]’, nm 
EIBn of LDulIoIlft~...... 69.00 
x o Z 2 L I l . D  ................. 0 x 4  
18slw OlSlUli, I ........ 30.00 
mi w1 Iumm ........ ..M 
llrrm Io1 Iu*9 .......... .RK-7 
NEXRDOllW............. 1.77 
K C l y r m  ................... 2.M 
PRm WIIm m118 ....... 2M.W 
mm mi mir ......... m.w ............................ 
nmmrr w P ............ 111 
MYlW Rm FYTM III ... 1.0OJW 
CIWL LLU PIED( ........... 0.010 0 1‘ nq 

0 



0 

0 

0 

0 

0 

0 

0 

D-9 01 



SUWLIIB MT1 

pwll .............. -0 . SOM SPRW PLDE Lnrm M m ...... 11'. nrm 
Dm ............... EIlLlm 

sm m ........ 11111 m i m  tomum ..rum I 
0 

Ru llllsa ......... I .@ 
OKMIQI ........... FU 
........... 
S R l I C  FMUJE iRJ -0.m 
F I L E R  M)a ...... M-2 
IIIN.ByILI VLLm .. 
INlllY LUK CWEcl * O.OI0 
11D IMP llDR ....... 

. ~ _. 
#18wl Ilr~LoUllONlltl~. .... ~ h9.00 
WILE I.D. ................ 0.M 
Amuin lDISlUT, I ........ 30.00 
ByILImurra .......... 1.00 
msoI ........... RY-ll 
llclill WP II) ............. 1.n . . . . . . . . . . . . . . . . . . . . . . .  
XIYm..... .............. 2.W 
r n ~  mm m i m  ....... m.w 
mu ai mi. ......... m.w 
Rmaa oa P ............ u1 
m/W ILm IYm IT) ... 0.W43o 
flku LLY ew ........... 0.w a E' 111 

I-I 
8-2 
1-1 
I-4 

I-) 
Om, 
&I 
1-1 
h-3 
w 
M 
1-4 
W 

a-i 

s.00 
10.00 
11.00 
10.00 
n.00 
30.00 161s 
30.w 11110 
3s.w 1hIS 
(O.w 
4s.w 
S.00 
s. 00 
M.00 I E l ( 0  

n.w 
a1.w 

m.m 
0s.W 

VJ.IW 
91.07b 
n. 194 
l00.W 
I0J.W 
10(.(00 
ll0.W 
lI4.W 
111.111 

0.57 

0.10 
0.11 
0. (0 

o n  

0. n 
0.n 
o.n 
o.n 
0.a 

0.u 

0.W 

1.10 
1.n 
1.10 
1.10 
1.R 
1.W 

1.10 
1.40 
1.10 

1.10 
1.80 

i.m 

n.w 
n. 00 
a m  
U.W 
90.00 
a. W 

m. 00 

nm 
Il.00 
8a.w 

n. 00 
91.00 

n.w 
n.w 
n.oo 
n. w 
10.00 

n.w 
m. 00 

11.00 

I1.W 
us4 
u. 00 
u. 00 
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i : ' ?  
.z I 

e 

0 

0 

0 
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0 

0 

0 

0 

0 

PWT .............. rrmBYI0 . m mIm 
DIlf .............. .B/IA/S( 
SmIP UDlllrm ..MLET e 
SMiU NE ........ 11111 
RU llum ......... 1.00 
OSLMrm ........... CIR 
Malm marm 73.00 

mm LDIBTII YD TIPI ...... I?, mn 
lPlW lV LDuIIoIIIt1....~. (9.00 
xo22Ul.D. ................ 0.2% 
mmminus,~...~ .... wo 
ByBLIIOINmu... ....... 5-00 
m MI Mm .......... .RY4 
m map #I ............. 1.b9 ................... 
KCYlDI .,.... ..........., . 1.T6 
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PARTICLE SIZE DISTRIBUTION 

MONSANTO SODA SPRINGS, INLET R U N  1, 8/17/88 
FILTER SET S 

TIME 15.0000 TIME=MINUTES 
VOLUME 7.1500 VOLUME=dcf MEASURED AT METER 

Ts 692.0000 Ts=IMPACTOR TEMPERATURE (R) (F+460) 

%M 0.4066 %M=STACK MOISTURE FRACTION ( % / l o o )  
MW 26.0400 MW=STACR GAS MOLECULAR WEIGHT WET BASIS 
PS 23.5600 Ps=ABSOLUTE STACK GAS PRESSURE 
Qm 0.4767 Qm=SAMPLING RATE AT METER (DCFH) 
Pm 24.1000 Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG) 
Tm 549.5000 Tm=AVERAGE METER TEMPERATURE ( R )  
Qa 488.3637 Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec) 

T 384.1111 T-IMPACTOR TEMPERATURE ( K )  

U 0.0002 USTACK GAS VISCOSITY (poise) 
Lambda 9.4059E-06 Lambda-GAS MEAN FREE PATH (cm) 
Pvac 2.0000 PvaccPRESSURE DROP ACROSS IMPACTOR (in. Hg) 

Vm(std) 5.5400 Vm(std)=Standardized Metered Volume (dscf) 

Mass Fract. Interval 

S'I'AtiE micron (grama) Fraction ' Than MidDoint 
,-I....-+' -..a ~ - - ~ ~ ~~~ ~ ~. r.ppo Net. Weluht M=.*. -__ - ~~ 

Do50 

1 
2 

9.4846 0.00041 0.0083 0.9917 21.7768 
6.1947 0.00040 0.0081 0.9836 7.6651 

~~ 

3 4.0419 0.00074 0.0150 0.9fi86 5 nn3R 
4 2.8541 0.00043 o.oos7 0.9599 3.3965 
5 1.6895 0.00147 0.0298 0.9300 2.1959 
6 0.9590 0.00596 0.1208 0.8092 1 7779 
7 0.5869 o.oo9io 0.1967 0.6125 0.7502 
8 0.3699 0.01719 0.3485 ' 0.2640 0.4659 

BACR-UP 0.01302 0.2640 0.0000 0.0430 
TOTAL 0.04932 

6.023E-03 
1.112E-02 
7.926E-03 
1.7986-02 
6.751E-02 
1.267E-01 
2.3896-01 
1.9408-02 

0 

0 

w 

0 

0 

0 

0 

0 

E-6 



0 

0 

0 

0 

0 

I 

0 

0 

Total S u p l i n p  Tim Inin .1  
Corrrcted Baroretric P r e r r u r t  (tn. llq) 
Pbro lu te  Stack Prnsrure,Ps(m. Hpl 
Stack Stat i c  P r r r s u r t  In. H201 
Avrragr Stack I e n p r a t u r r  IF1 
S:act h a  (sq.in.1 
I l t t n r r d  VoIunr,Vn (cu.f:.l 
Rv r rap i  n h r  P r e s r u r i  lin.nX1) 
I v t r a p i  Ilttrr l r n p r a t u r n  I f 1  
k r s t u r n  G a l l n c t t d  191 
Carbon D i o n d t  C m c r n t r a t i M  I I V )  
Qxypm Concnntration l l V l  
Witroprn C o n m t r a t i o n  l I V l  
Dry 6 ~ s  Ilttrr Factor 
P l t O t  C m r t a n t  

Rvrrapn Sanplinp Ra t t  ldscfnl 
Standard btird Volunn,Vitstd) IdKO 
Standard I l t t r r e d  Vo lu i r ,Vn l r td l  I d s c i l  
Standard V o l u n  Yatnr Vapor,Vu Iscf l  
Standard Volunr Yatnr Vapor.Vr l s c n l  
Stat birturt IIVI 
fblt Frac t i on  Dry Start hr 
Dry b l n c u l a r  Ynipht 
L t  I l o l ~ u l a r  Y t i p h t  
Stact  hs Vrlocitv,Vr (fpn1 
Stack bas Vt lnci ty,Vs rim) 
V o l u n t t r i c  Flw Rate l a c f i l  
V a l u u t r i c  Flou Ratn lacin) 
V o l u n t t r i c  Flaw Ra t t  Idrcfnl 
V o l u u t r i c  f l o w  Rat, I d s c u I  
Pr rcnn t  I r o t i n r t i c  
Prrcrnt firms Air 
F u t l  factor.Fo 

E-7 

120.00 
24.10 
24.06 
-0.64 

161.00 
2412.32 
17.31 
0.11 

84.31 
30n.m 
19.70 
1.kO 
72.10 

1.00330 
0.84 

0.31 
n.15 
I.OJ2 
1b.11 
0.319 
n.11 
0.625 
31.31 
26.29 

3888.1k 
1181.29 

6168k.W 
I I O . t 9 P  
27954.6P 
791.677 

99.tO 
63.10 
0.685 



PARTICLE S I Z E  OlSTRIBUTION 

MONSANTO SODA SPRINGS, OUTLET A:  RUN 1, 8-18-88 
FILTER SET U 

TIME 
VOLUME 

1 s  
T 

m 
MW 
Ps 
am 
Pm 
Tm 
Qa 

U 
Lambda 

Pvac 
Vm(std) 

120.0000 
47.3300 

756.8000 
420.111 1 

0.3771 
26.2900 
24.0600 

0.3944 
24.1000 

544.3300 
416.1723 

0.0002 
0.0000 
2.0000 

37.1500 

TIMF-MINUTFS . . . ._ . . -. . - . _. 
VOLUME-dcf MEASURE0 AT METER 
1s-IMPACTOR TEMPERATURE ( R )  (Ft460) 
1-IMPACTOR TEMPERATURE (K)  

! FRACTlON IW1001 

Ps-ABSOLUTE STACK GAS PRESSURE 

hn-PRESSURE AT THE METER (BAROMETRIC) ( IN .  HG) 
Qm-SAMPLING RATE AT METER (DCFM) 

Tm-AVERAGE METER TEMPERATURE (R)  
Qa-ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3, 
U-STACK GAS VISCOSITY (po ise)  
Lambda-GAS MEAN FREE PATH (cm) 
Pvac-PRESSURE DROP ACROSS IMPACTOR ( i n .  Hg) 

METER VOLUME ( d s c f )  Vm(std)-STANDARD 

'sec) 

Mass Frac I n t e r v a l  
Op50 Net Weight Mass Less Geometric dM/dlog dP 

1 10.6103 0.00031 0.0218 0.97xp 23.0329 mEE-04 
2 6.9299 0.00000 0.0000 0.9782 8.5749 O.OOOE+OO 
3 4.5216 0.00000 0.0000 0.9782 5.5977 0.000E+00 
4 3.1928 0.00000 0.0000 0.9782 3.7996 O.OOOE+OO 
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 3.519E-03 

BACK-UP 0.00910 0.6404 0.0000 0.0455 1.971E-03 

STAGE mic ron  (grams) F r a c t i o n  Than Midpo in t  (g r /dsc f )  
- - __ - _-_---.-----__-_____-----~~-~-------------------.-----*--- __  - 

TOTAL 0.01421 

0 

e 

0 

0 

e 

e 

a 

~ - a  e 

8 

i 



To ta l  S n p l i n q  Tint Imin.1 
Corrected Baronntr ic Pressure ( i n .  Hql 
Absolutn Stack Pressure,Pslin. H q l  
S t a r t  S t a t i c  P m i u r n  lin. H201 
P r e r q n  Stack lnnptratur,  IF1 
Stact Prna lsq.in.1 
Me t r r n d  Volune ,Vn I CY. f t . I  
Averaqn nn tn r  Pressurn 1in.HZOI 
Pvnraqn l l n tn r  T n p n r a t u r n  IF1 
b i s t u r n  Col lected Iql 
Carbon D i o i i d n  Contnntrat ion IZVI 
Oiyqnn C a n c a t r a t i o n  l l V l  
Y i t r o q a  C o n c a t r a t i o n  I Z V I  
Dry 6 a i  l l n tn r  Factor 
P i t o t  Constant 

Pvcraqn Sanplinq Rat# 1dscfe1 
Standard l l n t i r n d  Vo luu ,Vn ts td l  Idscf l  
Standard h t n r f d  V o l u u , V i l s t d l  l d i c n l  
Standard Voluu y l t n r  Vawr,YI IscO 
Standard Voluu Yatnr V a p r , h  l i c i l  
Stack b i i tu r r  l l V l  
R ~ l e  Frac t i on  Dry Stack 611 
Dry l l o l ncu la r  I r i q h t  
Ytt l l o l ncu la r  Yniqht 

' 

ShCk 6 l S  V#IKItV,h 1fp11 
511th 611 V#lKltV,VS llpIl 
V o l u u t r i c  Flw Rain I a d c f i l  
Volumntric Flw RaIn ladrnnl 
Vo lunn t r i c  Floi Rat# I d i c f n l  
Volunntr ic Flw R a t t  Idsrinl 
P n r r m t  I iok innt ic  
P t r c r n t  f ictss P i r  
F u r l  Factor,Fo 

120.00 
2k.10 
2k.08 
-0.25 

158.50 
2132.51 
k6.37 
0 . M  

82.88 
02.30 
17.70 
7.kO 
12.70 

O.PPkS0 
0.84 

0.30 
36.U 
I. 017 
2o.a 
0.571 
S8.M 
0.615 
S1.U 
26.27 

S777.32 
1137.41 

MlM.8J 
1816.k67 
27078.03 
767.417 

W.78 
62.J7 
0.685 

E-9 



PARTICLE S I Z E  OISTRIBUTION 

MONSANTO SODA SPRINGS, OUTLET 8: 
FILTER SET M 

RUN 1, 8-17-88 

TIME 120.0000 TIME-MINUTES 
VOLUME 46.5900 VOLUME-dcf MEASURED AT MFTFR ~~ 

TZ fi99.2500 is-IMPACTOR T E M P E R A T U R E " ~ R ~ " ! F + ~ ~ O !  
T 388.1389 1-IMPACTOR TEMPERATURE ( K )  

XM 0.3848 XM-STACK MOISTURE FRACTION (%/loo) 
MU 26.2700 MU-STACK GAS MOLECULAR WEIGHT WET BASIS 
Ps 24.0800 Ps-ABSOLUTE STACK GAS PRESSURE 
Qm 0.3883 Qm-SAMPLING RATE AT METER (OCFM) 
Pm 24.1000 hn-PRESSURE AT THE METER (BAROMETRIC) ( I N .  HG) 
Tm 542.8800 Tm-AVERAGE METER TEMPERATURE (R)  
Qa 383.9550 Qa-ACTUAL VOL. FLOW RATE THROUGH lMPACTOR (cm3/sec) 
u 0.0002 U-STACK GAS VISCOSITY l o o i s e l  

Lambda 0.0000 Lambda-GAS MEAN FREE P i i H  i r & r  
Pvac 

Vm(std) 36.3400 Vm(std)-STANDARD METERED VOLUME (dscf )  
2.0000 P v a c - P R ~ S S U R ~ ~ D R O P ~ n C R O S S  iMPACTOR ( in .  Hg) 

Mass Frac In te rva l  
Dp50 Net Weight Mass Less Geometric dM/dlog dP 

S l A G t  micron (grams) w a c r i o n  inan- mapo in t -  ~q r /asc i i - -  
IIPIIIIIII. 

0.00067 
0.00000 
0.00000 
0.00000 
0.00006 
0.00038 
0.00204 
0.00247 
0.00794 
0.01356 

0.0494 
0.0000 
0.0000 
0.0000 
0.0044 
0.0280 
0.1504 
0.1822 
0.5855 

111.1111*1-. 

0.9506 
0.9506 
0.9506 
0.9506 
0.9462 
0.9181 
0.7677 
0.5855 

-0.0000 

.- . 
I - I I D D I I I I I I P I P I I I I . 1 . -  

23.1692 4.259E-04 
8.6766 0.000E+00 
5.6639 0.000E+00 
3.8443 0.000E+00 
2.4849 1.118E-04 
1.4394 6.549E-04 
0.8468 4.04iE-03 
0.5235 5.160E-03 
0.0455 1.758E-03 

0 

0 

0 

0 

0 

0 

E-10 
7 

0 



0 

0 

a 

Iotil Smplinq Tine Inin.1 
Correctrd Baroutr ic  Pressur@ l in .  Hql 
Absolute Stack Pmsurr,Pslin. Hql 
Stack Static Pressurr lin. MDI 
Averapn Stack  renprrature IFI 
Stack Area 1q.in. l  
Ilntered Voluu,Vi 1cu.ft.l 
herage Meter Prrrrure 1in.HZOI 
Anrape Niter Iesperaturn IF1 
b i s t u r e  Colltcted l q )  
Carbon Dioxidn Cancatration IIVI 
Oxyqrn Concentration I I V I  
Witroqrn Concatration I X V I  
Dry 61s meter Factor 
P i to t  Constant 

Averaqn Sanplinp Rite 1dsctiI 
Standard I h t s r d  Vo luu ,Ws td I  ldscfl 
Standard nntnred Volu~e,V~ls td l  [dKd 
Standard V o l w  Uitnr Vapor,Vu licil 
Standard Vo luu  Uater Vapor,Vr l s c ~ l  
Stack b i s t u r e  I I V I  
Role F r i c t i m  D r y  Stack 6rs 
Dry l lolrcular Ieiqht 
YIt  b l u u l a r  Ueiqht 
Stack 61s VnloIitv,Vs Ilpl 
Stack 6rs Vnlaity,Vs lnpnl 
Voluintr ic Flor Rat# ladcfnl  
Volunetric Flow Rate l a d c u l  
Vo luu t r i c  F h  Rite (dscl*l 
Voluut r ic  Flo.  Rate I d s c u l  
Percent Isokinetic 
Percmt E1cesn Air 
Fun1 Factor.Fo 

120.00 
24.14 
2k.10 
-0.60 

lI9.00 
2412.12 

(8.11 
0.18 

84.11 
211.20 

19.10 
1.M 

12.90 
0.99650 

0.84 

0.11 
S l  . bI 
1.061 
10.w 
0.1w 
JB.3 
0.6M 
11.k5 
2h.T) 

JBo8.10 
11M.89 

64133.04 
1821.912 
21117.16 
170.801 

lO2.08 
61.19 
0.u5 

0 

'0 

E-11 
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NONSANTO SODA SPRINGS, OUTLET C: RUN 1, 8-17-88 
FILTER SET W 

TIME 
VOLUME 

TS 
T 

%M 
MW 
Ps 
Qm 
Pm 
Tm 
Qa 
U 

Lambda 
Pvac 

Vm(std) 

120.0000 
48.2700 
686.5800 
381.1000 
0.3838 
26.2900 
24.1000 
0.4023 
24.1400 
544.7100 
388.9702 
0.0002 

9.2725E-06 
2.0000 
37.6700 

TIME=MfNUTES 
VOLUMEcdcf MEASURED AT METER 
Ts=IMPACTOR TEMPERATURE (R) (F+460) 
T=IMPACTOR TEMPERATURE (K) 
%M-STACK MOISTURE FRACTION (%/loo) 
MW-STACK GAS MOLECULAR WEIGHT. WET.BASIS 
Ps:ABSOLUTE STACK GAS PRESSURE 
QmSAMPLING RATE AT METER (DCFM) .~ ~ 

Pm=PRE$SURE AT THE METER- (BAROMETRIC) (IN. HG) 
Tm-AVERAGE METER TEMPERATURE (R) 
Qa=ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec) 
u=STACK GAS VISCOSITY IDoise)  
Lambda:GAS MEAN FREE PATH ( c m )  
Pvac-PRESSURE DROP ACROSS IMPACTOR (In. Hg) 
Vm(std)=STANDARD METERED VOLUME (dscf) 

Mass Fract. Interval 
Geometric Dp50 Net Weight Mass Less 

STAGE micron- - - ( &!rams ) - Fraction Than Midpoint - - 
1 10.5978 0.00027 0.0171 0.9829 23.0193 

3 4.5160 0.00018 0.0114 0.9608 5.5908 

5 1.8868 0.00011 0.0069 0.9431 2.4528 
6 I. 0698 0.00053 0.0335 0.9097 1.4207 
7 0.6528 0.00176 0.1112 0.7985 0.8357 
8 0.4086 0.00264 0.1668 0.6317 0.5165 

BACK-UP 0.01000 0.6317 -0.0000 0.0452 

______r---_-_____------------------------------------------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 6.9216 0.00017 0.0107 0.9722 a. 5647 
4 3.1886 0.00017 0.0107 0.9501 3.7947 

TOTAL 0.01583 

0 

1.6426-04 
3.764E-04 
3.976E-04 ~~ ~~ 

4.607E-04 
1.9786-04 
8.8116-04 ~~~~ ~. 
3.3628-03 
5.315E-03 
2,1426-03 

0 

0 

0 

E-12 

0 



To ta l  Zaepling l i e s  1min.l 
Corrected Baroeetr ic Pressure ( i n .  Hpl 
Absolute Stack Pressure,Pslin. H p l  
Stack S t a t i c  Pressure l i n .  H2OI 
iinrape Stack Temperature IF1 
Slack h a  1sq.in.l 

Orerape M e r  Pressure lin.H2OI 
h e r a p e  l k t e r  Temprature l f l  
l b i i t u r r  C o l l ~ t r d  1p1 
Carbon Dloxide Concmt ra t i on  [!VI 
Oaypm C o n r r n t r a t i m  I I V I  
N i t r o g m  Concmt ra t i on  IXVI 
Ory Gas meter Fac to r  
P i t o t  Constant 

f lCtWld vO lUe i ,h  ICU.ft.1 

herape Saeplinq Rate Idsctel 
Standard R t t e r d  Vo lae ,Vml r td l  lduil 
Standard l k t e r d  VoIuer,Velstdl ldscel 
Standard V o l w  Mater Vapor,Vm l s c 0  
Standard V o t w  Mater Vapr.Vu Ircml 
Stack M i s t u r e  IXVI 
Hole f r a c t i o n  Dry Stack 6as 
Dry R l K u l a r  L i p h t  

St ick  Sal Velpcity,Vr Itpel 
Stack Sas VeIocity,Vr lepel 
Volumetric f l o r  Rate ladctel 
Vo luee t r i c  F l n  Rate IadcnI 
V o l u e i t r i c  FIo8 Rate Idstti1 
Volumetric Flow Rate 1dscms1 
Percent I sok inRt i c  
P e r c m t  Ficnr rir 

Yet flOIKUlar l h i p h t  

Fuel FlCtOr,fo 

120.00 
24.10 
24.08 
-0.21 

158.00 
292.32 

48.97 
0.42 

89.56 
463.60 

19.8s 
h.90 

73.25 
1.00750 

0.84 

0.11 
38.21 
1.083 
21.86 
0.619 
39.87 
0.6001 
31.41 
26.M 

1892.00 
1186.31 

61741.M 
1861.7W 
271bB.61 
769.417 

lU4.92 
11.41 
0.701 

E-13 



PARTICLE S I Z E  OISTRIBUTION 0 
MONSANTO SODA SPRINGS, OUTLET 0: RUN 1, 8-17-88 
F I L T E R  SET T 

TIME 120.0000 
VOLUME 48.9700 

1 s  729.8700 

XM 0.3987 
MU 26.0900 
Ps 24.0800 
am 0.4081 

- . - - . - - - 
I 4u3.13uu 

hn 24.1000 
i m  5i9;5600 
Qa 425.7401 

u 0.0002 
Lambda 0.0000 

Pvac 2.0000 
Vm(std) 38.2300 

TIME-MINUTES 
VOLUME-dcf-MEASURE0 AT METER 
1s-IMPACTOR TEMPERATURE ( R )  (Ft460) 
I-inrnLiuK ItnrLwiunc ( h i  

53-STACK MOISTURE FRACTION (%/loo) 
MU-STACK GAS MOLECULAR UEIGHT WET BASIS 
Ps-ABSOLUTE STACK GAS PRESSURE 
Qm-SAMPLING RATE AT METER (OCFM) 

- ... ̂.^_^^ --.."--.-.."- I.,. 

PWPRESSURE AT THE METER (BAROMETRIC) (IN. HG) 
Tm-AVERAGE METER TEMPERATURE ( R )  
Pa-ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec) 
U-STACK GAS V I S C O S I T Y  (poise) 
Lambda-GAS MEAN FREE PATH cm) 
Pvac-PRESSURE DROP ACROSS IMPACTOR ( i n .  Hg) 

Mass Frac In te rva l  
Op50 Net Uei h t  Mass Less Geometric dM/dlog dP 

1 10.3536 0.00000 0.0000 1.0000 22.7526 0.000Et00 
2 6.7623 0.00000 0.0000 1.0000 8.3674 0.000Et00 

5.4623 O.OOOEtO0 3 4.4122 0.00000 0.0000 1.0000 
4 3.1155 0.00000 0.0000 1.0000 3.7076 0.000Et00 
5 1.8441 0.00000 0.0000 1.0000 2.3969 0.000Et00 
6 1.0465 0.00192 0.1410 0.8590 1.3892 3.150E-03 

0.8184 3.195E-03 7 0.6401 0.00169 0.1241 0.7349 
8 0.4029 0.00264 0.1938 0.5411 0.5078 5.300E-03 

BACK-UP 0.00737 0.5411 -0.0000 0.0449 1.561E-03 

STAGE micron !gram%? Fractinn _ T h a n  - -MLA~nint . I ..-. nr l r l c r f  - 1. 
1 1 . 1 - - 1 1 . 1 1 . 1 1 . . . ~ . 1 1 . 1 1 1 1 1 - 1 1 1 1 1 1 1 1 - 1 . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ . ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~  

TOTAL 0.01362 

0 

0 

0 

E-14 

0 

0 

0 



APPENDIX E.2 - T e s t  Run No. 2, 8/18/88 

a 

0 

0 

0 

e 

0 

JES/055 
E-15 



0 

T o t a l  Saapling Tint la in . )  
t o r r r c t r d  B a r o u t r i c  P ressu r i  l i n .  npl 
4bsolute Stack  Prrssur i ,Pal in.  Hql 
Stack S t a t i c  P r c s s u r i  (in. ~ 2 0 1  
Average Stack l n p w a t u r i  I F )  
Siack Pres lsq. in.1 
k t e r r d  VoIuu,Vn Icu. i t .1 
Jveraqi  IIrtir P r r s s u r i  lin.112DI 
A v i r a g i  M e r  T m p r a l u r i  IF1 
Ro is tu re  C o l l ~ t l d  (q1  
Carbon D i o i i d i  C o n c m t r a t i m  lXv l  
Oxygm Concmt ra t i on  IIV) 
N i t r o q m  Concmt ra t i on  IXV) 
Dry Sas ilittr Factor 
P i t o t  CmStMt 

Aviragm Sa ip l i ng  Rate Idsctm) 
Standard R l t i r i d  VoIume,Virstdl ldscil 
Standard Re t i red  V o l u i i , V i l s t d l  (dsc i )  
Standard V o l u n  later Vapor,vu 1x11 
Standard V o l u n  Y a t t r  Vapor,Y. l s c i )  
Start h i n t u r e  l X V l  
Role Frac t i pn  Dry Stack 61s 

ylt Rolscular Yiiqht 
Stack 6as Vi loci ty,Vs lfpl 
Stack 6 I s  Vi lOt i ty,Vs lip) 
V o l u i i t r i c  Flw Rate l ac in1  
V o l u u t r i c  Flom Rate lacmi) 
V o l u u t r i c  Flow Rate l d s c i i l  
V o l u u t r i c  Flw Rate l d n c u i  
Percent I s o k i n e t i c  
Percent Exciss Air 
Fuel Factor,Fo 

f l Q l K U h r  b i g h t  

lJ.00 
24.10 
23.56 
-7.30 
161.00 

9160.88 
b.40 
0.55 

BJ.25 
497.80 
20.70 
6.W 

7 3 . N  
O.PP960 

0.84 

0.n 
5.00 

0.142 
2J.47 
0.WJ 
42.62 
0.574 
L J 5  
2J.78 

JB95.7J 
1187.42 

247836.87 
7018.740 
9J17l.W 
26S5.264 

116.77 
41.89 
0.720 

e 

0 

E-17 
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PARTICLE SIZE DISTRIBUTION 

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

e 

TIME 15.0000 TIME=MINUTES 
VOLUME 6.4000 VOLUME-dcf MEASURED AT METER 

Ts 717.0000 TsrIMPACTOR TEMPERATURE (R) (F+460) 

%M 0.4262 %M=STACR MOISTURE FRACTION ( % / l o o )  
MW 25.1800 MW=STACR GAS MOLECULAR WEIGHT WET BASIS 
Ps 23.5600 Ps=ABSOLUTE STACK GAS PRESSURE 
Qm 0.4267 QmSAMPLING RATE AT METER (DCFM) 
Pm 24.1000 Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG) 
Tm 545.2500 TmzAVERAGE METER TEMPERATURE (R) 
Qa 472.0515 QarACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec) 

T 398.0000 T=IMPACTOR TEMPERATURE (K) 

U 0.0002 u=STACK GAS VISCOSITY (poise) 
Lambda 9.87E-06 Lambda-GAS MEAN FREE PATH (cm) 
Pvac 2.0000 PvacrPRESSURE DROP ACROSS IMPACTOR ( i n .  Hg) 

Vm(std) 5.0000 Vm(std)=STANDARD METERED VOLUME (dscf) 

Mass Fract. Interval 
Dp50 Net Weight Mass Less Geometric dM/dlog dP 

(pr-dscf) 
w (grams) . .~ Fraction -. ~- -. - .__. Than Midpoint .~ _-- - - -____ ------____ . ~. STAGE micron- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 9.7100 0.00030 0.0047 0.9953 22.1020 1.3066-03 
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 0.00014 0.0116 0.9693 3.4988 1.511E-02 
5 1.7405 0.00253 0.0398 0.9295 2.2621 3.429E-02 
6 0.9881 0.01024 0.1612 0.7683 1.3114 1.2868-01 
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 2.9716-01 

0.0437 2.59OE-02 
0 

BACK-OP 0.01580 0.2487 -0.0000 
TOTAL 0.06354 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 

0 

0 
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~~~~~ 

FACILITY : MONSANTO-SODA SPRINGS 
DATE: 8/18/88 
LOCATION: OUTLET A 
RUN NUMBER:2 

SAMPLING PARAMETER PARTICLE SIZE DISTRIBUTION 
-===---------- ---- --_--- 

e 

Total Sampling Time (min.) 
Corrected Barometric Pressure (in. Hg) 
Absolute Stack Pressure,Ps(in. Hg) 
Stack Static Pressure (in. H20) 
Average Stack Temperature (F) 
Stack Area (sq.in.) 
Metered Volume,Vm (cu.ft.) 
Average Meter Pressure (in.H20) 
Average Meter Temperature (F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
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 (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Ve1ocity.V~ (fpm) 
Stack Gas Velocity,Vs (mpm) 
Volumetric Flow Rate (adcfm) 
Volumetric Flow Rate (adcmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent Isokinetic 
Percent Excess Air 
Fuel Factor,Fo 

180.00 
24.10 
24.06 
-0.60 

158.53 
2432.32 
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 
0.700 
31.46 
27.43 

3587.50 
1093.47 
60596.82 
1716.102 
29111.55 
824.439 
89.06 
65.55 
0.673 

0 

E-19 



PARTICLE S I Z E  OISTRIBUTION 

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

TIME 
VOLUME 

1 s  
T 

?# 
MW 
Ps 
Qm 
Pm 
Tm 
Qa 

Lambda 
Pvac 

Vm(std) 

U 

TIME-MINUTES 
VOLUME-dcf MEASURE0 AT METER 
1s-IMPACTOR TEMPERATURE (R) (Ft460) 
1-IMPACTOR TEMPERATURE (K) 
?#-STACK MOISTURE FRACTION (%/loo) 
MW-STACK GAS MOLECULAR WEIGHT WET BASIS 
Ps-ABSOLUTE STACK GAS PRESSURE 
Qm-SAMPLING RATE AT METER (DCFM) 
Pm-PRESSURE AT THE METER (BAROMETRIC) ( I N .  HG) 
Tm-AVERAGE METER TEMPERATURE ( R )  
Qa-ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec) 
u-STACK GAS V I S C O S I T Y  (poise) 
Lambda-GAS MEAN FREE PATH (cm) 
Pvac-PRESSURE DROP ACROSS IMPACTOR ( i n .  Hg) 
Vm(std)-STANDARD METERED VOLUME (dscf) 

1 8.9796 0.00032 0.0137 0.9863 
2 5.8649 0.00014 0.0060 0.9803 
3 3.8269 0.00029 0.0124 0.9678 
4 2.7024 0.00030 0.0129 0.9549 
5 1.5999 0.00033 0.0142 0.9408 
6 0.9087 0.00215 0.0923 0.8485 
7 0.5569 0.00228 0.0979 0.7506 
8 0.3522 0.00283 0.1215 0.6292 

BACK-UP 0.01466 0.6292 -0.0000 
TOTAL 0.02330 

21.1891 1.270E-04 
7.2570 2.239E-04 
4.7375 4.627E-04 
3.2158 5.874E-04 
2.0793 4.289E-04 
1.2057 2.589E-03 
0.7114 3.172E-03 
0.4428 4.207E-03 
0.0420 2.347E-03 

0 

0 

0 
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0 

e 

0 

0 

0 

E-21 

1m.00 
14.14 
24.11 
-0. n 

69.10 
0. u 

90.05 
4a.n 

7.40 

0.WP 
0.14 

m.a 
n.co 

rnm 
101.u 
u.11 
0. bn 



PARTlCLE S I Z E  OlSTRlBUTlON 

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

TIME 
VOLUME 

1s 
T 

XM 
MY 
Ps 
Qm 
h 
Tm 
Qa 

Lambda 
Pvac 

Vm(std) 

U 

180 .oooo 
69.1000 

758.0000 
??"???8 

0.3912 
26.2300 
24.1200 
0.3839 

24.1400 
550.3000 
410.2575 

0.0002 
0.0000 
2.0000 

53.2700 

TIME-MINUTES 
VOLUME-dcf -MEASURED AT METER 
Ts-IMPACTOR TEMPERATURE (R) (F+460) 
?-!!4?AC?!X ?EUPEPA?!!RE (<) 
XN-STACK MOISTURE FRACTION (%/loo) 
MY-STACK GAS MOLECULAR WEIGHT WET BASIS  
Ps-ABSOLUTE STACK GAS PRESSURE 
Qm-SAMPLING RATE AT METER (DCFM) 
h-PRESSURE AT THE METER (BAROMETRIC) ( I N .  
Tm-AVERAGE METER TEMPERATURE (R) 
Qa-ACTUAL VOL. FLOY RATE THROUGH IMPACTOR 
U-STACK GAS VISCOSITY l o o i s e l  
Lambda-GAS MEAN~FRFF P i i H  irk1 
PGC-PRESSURE .OROP-~CROSS ~MPACTOR ( i n  . HI 
Vm( std)-STANDARD METERED VOLUME (dscf)  

sec 

Mass Frac I n t e r v a l  
Dp50 Net Yei h t  Mass Less Geometric dM/dlog dP 

STAGE micron (grams! Fract ion Than Midpoint (gr /dscf)  

1 10.6926 0.00065 0.0232 0.9768 23.1221 2.811E-04 
2 6.9837 0.00025 0.0089 0.9678 8.6414 3.915E-04 
3 4.5567 0.00047 0.0168 0.9510 5.6412 7.343E-04 
4 3.2176 0.00056 0.0200 0.9310 3.8291 1.074E-03 
5 1.9045 0.00093 0.0332 0.8978 2.4755 l.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 4.548E-03 
8 0.4165 0.00456 0.1630 0.5193 0.5248 6.579E -03 

BACK-UP 0.01453 0.5193 -0.0000 0.0456 2.192E-03 

1.1 1--1----.11---___111----------1--------------------------------.------- - - - 

TOTAL 0.02798 

0 

c 

0 
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im.oo 
1k.14 
14.10 
4.Y 

15.00 
24sl.n 

73.11 
0 . 0  

0.11 
kll.10 
19.90 
1.8 

0. nuo 
0.1) 

n.n 

1.91 
10.11 
0 .92  

0.b11 
SI.* 

W.4b 
IIbI.11 

0.w 

u.a 

0 

0 
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11-Oct-88 

PARTICLE SIZE DISTRIBUTION 

NONSANTO SODA SPRINGS, OUTLET C: RUN 2, 8-18-88 
FILTER SET R 

TTMP i R n . o o o o  TINE=NINUTES ~~~~~ . 
VOLUME 73.1200 VOLUNE=dcf-MEASURED AT METER 

Te 763.3700 Ts=INPACTOR TENPERATUHB (r0 iF+460j 
T 4 7 3  I f i l l  T-IMPACTOR TEMPERATURE (K) . _ _ _  . ....... . .. ~~~~~ ~~~~~ ~~ - 

%N 0.3891 %M=STACK MOISTURE FRACTION (%/loo) 
NW 26.2300 MWzSTACR GAS MOLECULAR WEIGHT WET BASIS 
~~ 

PS 2 ~ . i n o o  PS=ABSOLUTE STACK GAS PRESSURE 
Qm 
Pm 
Tm 
Qa 

Lambda 
Pvac 

Vm(std) 

U 
1. 

- . . . . . 
0.4062 
24.1400 
553.2600 
433.7261 
0.0002 

0564E-05 Lambda=GAS MEAN FREE PATH (cm) 
2,0000 Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg) 
56.1700 Vm(std)=STANDARD NETERED VOLUME (dscf) 

~~ 

Qm-SAMPLING RATE AT METER (DCFM) 
Pm:PRESSURE AT THE NETER (BAROMETRIC) (IN HG)  
TmZAVERAGE NETER TENPERATURE ( R )  
QaZACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec) 
USTACK GAS VISCOSITY (poiae) 

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 0.00022 0.0210 0.9542 
4 3.1376 0.00001 0.0067 0.9475 
5 1.8574 0.00000 0.0000 0.9475 
6 1.0546 0.00031 0.0353 0.9122 
7 0.6457 0.00108 0.1031 0.8092 
8 0.4076 0.00113 0.1651 0.6441 

BACK-UP 
TOTAL 

0.00675 0.6441 0.0000 
0.01048 

5.5007 3.260E-04 
3.7338 1.273E-04 
2.4141 O.OOOE+OO 
1.3995 4.135E-04 
0.8252 1.393E-03 
0.5130 2.378E-03 
0.0451 9.703E-04 

0 

G 

0 

E-24 

0 



Total Supl inq l i r e  Iein.1 
Corrected Baroeatric Vresiuri  l i n .  Hql 
hbsolute S t a c t  Vressure,Psiin. Hql 
Stac t  S t a t i c  Pressure l in. H201 
Rriraqe Stact leiperatur@ iFI 
Start k e a  irq.in.1 
Iletered VoIuet,Ve 1cu.ft.l 
Arnraqe I l r ter  Pressure 1in.HZOl 
b e r a q i  I l e t i r  leeperaturn iF I  
Ib is turn CoIIectrd I q l  
Carbm Dimid .  Cmnrat rat im i 1 V I  
Oxrqcn Concrntration l I V l  
Nitroqrn Concentration l Z V l  
Dry Sas Meter Factor 
P i to t  Constant 

Averaqt Saiplinq Rats i d n f e l  
Standard lh ter rd Voluu,Vi lstdl l d s c f l  
Standard I*tertd voIun,velstdl ldscil 
Standard Vo lun  l a te r  Vapor,V. Iscil 
Standard Vo luu  Meter Vapor,V. IsceI 
Stact Iloisture i I V l  
%le F r a c t i a  Dry Stact b s  
Dry Molecular l r i q h t  
Met M~lecular L i q h t  
Stact  bs Velaity,Vs Ifpl 
Stack bs V. la i t i ,Vs  iepl 
Vo lun t r i c  f l o i  Rate Iadcfel 
Volueetric f lw Rate I a d c n l  
V o l u n t r i r  F l a  Rate ldscfsl 
Volueetric Flw Rate fdrrnl 

.Percent Isot inet ic  
Percent Ezcess Air 
Fuel Factor.Fo 

114.00 
2k.10 
1k.08 
-0.21 

139.86 
2kSZ.SZ 

11.82 
0.U 

P6.M 
k13.10 
20.10 
1.01 

12.10 
1.OOlW 

0.84 

0 3  
60.01 
1 . m  
21.M 
0.m 
SP.21 
0.601 
S1.M 
26.11 

kW7.33 
li2l.kl 

hlU8.IB 
1916.W 
2Blbl.Y 
lP1.lW 
I09.M 
¶l.W 
0.W 

E-25 



PARTICLE S I Z E  DISTRIBUTION 

MONSANTO SODA SPRINGS, OUTLET 0: RUN 2 ,  8-18-88 
FILTER SET AF 

T I M E  174.0000 
VOLUME 77.8200 

Ts 732.7400 
T 406.7444 

XH 0.3927 
Mw 26.1700 
Ps 24.0800 
Qm 0.4472 
h 24.1000 
Tm 556.4600 
p a  458.0482 

u 0.0002 
Lambda 0.0000 

Pvac 2.0000 
Vm(std) 60.0100 

TIME-MINUTES 

sec) 

Mass F r a c  I n t e r v a l  
Op50 N e t  Y e l q h t  Mass Less Geometr ic  dM/dlog dP 

-TI.-C -.---- ....-. ".. t-".... ,=. _...-, . Crrr*',." . - - -.-_r__.____.__,__ Y'A",,,"+ f " W / . + W f ! -  _ _  
1 
2 
3 
4 
5 
6 
7 
8 

BACK-UP 

1.1.1.1-1-1. 

9.9960 
6.5287. 
4.2599 
3.0081 
1.7807 
1.0109 
0.6189 
0.3905 

TOTAL 

.1111111.1. 

0.00069 
0.00020 
0.00027 
0.0003 1 
0.00051 
0.00191 
0.00320 
0.00433 
0.01 159 
0.02301 

111.11111. 

0.0300 
0.0087 
0.0117 
0.0135 
0.0222 
0.0830 
0.1391 
0.1882 
0.5037 

111111-1-1.. 

0.9700 
0.9613 
0.9496 
0.9361 
0.9140 
0.8309 
0.6919 
0.5037 

-0.0000 

/1_111.1111..1.111---..- 

22.3562 2.538E-04 
8.0784 2.780E-04 
5.2737 3.744E-04 
3.5797 5.276E-04 
2.3144 5.760E-04 
1.3417 1.998E-03 
0.7910 3.862E-03 
0.4916 5.566E-03 
0.0442 1.575E-03 

0 

e 

0 

0 

E-26 
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APPENDIX E.3 - T e s t  Run No. 3 ,  8/19/88 

0 

0 

0 

0 

JES/055 
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0 

0 

0 

0 

0 

0 

0 

0 

To ta l  Saaplinq Tine le in.1 
Corrected b r o e e t r i c  Pressure ( i n .  Hgl 
Absolute Stack Preswre,Psl in.  nql 
Otrck Static Pressure l i n .  H2OI 
Owraqs Stack I np r ra tuu re  If1 
Stack Orea l5q.in.l 
Metered Voluee,Vi Icu.ft.1 
Pveraqe R e t w  P r w u r t  lin.HZDI 
Average k t e r  l eepera tu rn  IF1 
I l o i s tu re  Collwled 101 
Larbrm Bioride C n n r m t r a t i m  I I V )  
Oryqm Concrntrat ion l I V l  
n i t rogen  Concentration I1V1 
Dry 6rs M e r  .Factor 
P l t O t  constant 

Overage Saeplinq Rate ldutil  
Standard Metered v o I u u , V i l s t d l  Idu f l  
Standard ktered  VoIuIe,Vi lstdl  I d r c i l  
S t i n d l d  V o l u u  Mater Vawr,Vr I sc f l  
O t u d s d  V o l u r  M i te r  Vawr,Ve I sc l l  
Stack M i s t u n  l I V l  
Role f r a c t i a  Dry Stack 61s 
Dry llolecular Meiqht 
Me1 molecular YIiqht 
Stack Sa1 Velncity,Vs I f w I  
Stack 61s Velocity,Vr I i p i l  
V o l u u t r i c  Flw Rate iadcfel 
V o l u e t t r i r  Flw Rate I a d c n l  
V o l u u t r i c  Flow Rate Idrcfel 
Y o l u u t r i r  Flow Rate IduuI 
Percent I s o k i n e t i c  
Percent Excess Air 
Fuel factor.Fo 

t a m  ..~.. 
24.10 
23.56 
-1.M 

lb1.00 
91h0.88 

4.08 
0.53 

491.80 
19.41 

h.85 
13.10 

81.n 

0.n 
3.11 

25.41 
0 . M  
41.00 

j1.39 
25.W 

SBO.62 
11w.m 

241255.88 
TOO2.28b 
9lblE.24 

o m  

a. 590 

21M.8JZ 

54.27 
msi 

0.122 

E-29 
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11-Oct-88 

PARTICLE SIZE DISTRIBUTION 

MONSANTO SODA SPRINGS, INLET: R U N  3, 8-19-88 

'L'lflti 
VOLUME 

TS 
T 

%M 
MW 
PS 
Qm 
Pm 
Tm 
Qa 

Lambda 
Pvac 

Vm(std) 

U 

1u. uouu 
4.0800 

695.0000 
385.7778 ~~~ 

0.4100 
25 .go00 
23.5600 
0.4080 ~ ~~~~ 

24.1000 
547.7500 
423.5926 
0.0002 

9.4808E-06 
2.0000 
3.1700 

.... . .~.  
VOLUME=dcf MEASURED AT METER 
Te=IMPACTOR TEMPERATURE ( R )  (Fc460) 
T-IMPACTOR TEMPERATURE ( K )  in-STACK MOISTURE FRACTION (x/ioo) 
MW:STACK GAS MOLECULAR WEIGHT WET BASIS 
Ps=ABSOLUTE STACK GAS PRESSURE 
Qm=SAMPLING RATE AT METER (DCPM) 
&PRESSURE AT THE METER (BAROMETRIC) (IN. HG) 
TmZAVERAGE METER TEMPERATURE (R) 
QaZACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec) 
USTACK GAS VISCOSITY (poise) 
Lambda:GAS MEAN FREE PATH (cm) 
Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hg) 
Vm(std)=STANDARD METER VOLUME (dscf) 

0 

m 

0 

0 
- - 

Mass Fract; Interval 
Up50 Net Weight Mass Less Geometric dM/dlog dP 

micron (grams Fraction Than Midpoint (gr/dscf 1 _ _ _ _ _ _ _ _ _ _  STAGE _ _ _ _ _ _ _ _ _ _  ________________________________________-------------------------- ________________________________________-------------------------- 
1 10.1995 0.00042 0.0215 0.9785 22.5826 2.9628-03 
2 6.6615 0.00004 0.0020 0.9765 8.2428 1.053E-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 6.7648-03 
5 1.8163 0.00016 0,0082 0.9555 2.3610 3.4198-03 
6 1.0303 0.00063 0.0322 0.9234 1.3680 1.246E-02 
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 

BACK-UP 0.01145 0.5851 0.0000 0.0445 2.9376-02 

0 

TOTAL 0.01957 

0 

0 

E-30 



0 

0 

0 

0 

FACILITY : IIOKSAMTO-SODA SPRIMBS 
DATE: 8/19/88 
LOCATIOI: OUTLET A 
RUM Munm: LOO 

Total  Saeplinq Tine Iein.1 
Corrected 8a rou t r i c  Pressure l in .  Hql 
Absolute Stack Pressure,Pslin. Hpl 
Stack  Stat ic Pressure ( in .  HZOl 
keraqe Stack Tnperature IF1 
Stack area fsq.in.1 
metered VoIuee,Ve 1cu.ft.l 
Averaqe meter Pressure lin.H2Ol 
Averqe meter Tnperature lfl 
flairturn CoIIKted I q l  
Carbon Oioiide Concentration ( I V I  
Oiypm Concentration l I V l  
Mitroqm Concentration I I V I  
Ory 641 meter Factor 
P i to t  Constant 

Pveraqe Saeolinq Rate ldsclel 
Standard metered Voluu,Velstdl I dsc l l  
Standard i l e te rd  VoIw,Vels td l  lduel 
Standard V o l w  U t e r  Vapor,R l ~ l l  
Standard V o l w  Uter Vawr,R Isre) 
Stack Roisture 11VI 
!ole F r a r t i n  Dry Stwt 6as 

k t  I I n I w d a r  Wight  
Stack 6as Velocity,Vs Ifpl 
Stack b s  VeIKity,Vs 1ep.l 
Vo lun t r i c  Flw Rate lac181 
V o l u r t r i c  Flw Rate l a c e d  
Vo lun t r i c  FIw Rate 1dscfd 
Vo luu t r i c  Flw Rate 1dscul  
Percmt Isok inetx  
Percent Excess Air 
Fuel Factor.fo 

Dry h l K U h r  k i q h t  

2kO.W 
2k.Ik  
2k.12 
-0.25 

lI8.01 
2132.s2 
99.01 
0.12 

89.92 
w . 1 0  

15.S1 
10.30 
73.78 

I.(KIlJO 
0.81 

0.J2 
77.09 
2.I81 
21.65 
0.bIJ 
J9.7b 
0.602- 
10.96 
25.81 

1916.90 
1206.06 

IOJ.70 
112.05 
O.M5 

0 

0 

E-31 



0 

PARTICLE S I Z E  DISTRIBUTION 

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

TIME 
VOLUME 

1s 
T 

MY 
Ps 
Qm 
Pm 
Tm 
Qa 

U 
Lambda 

Pvac 
1h.1 .*,it .... ~ _-_, 

240.0000 
99,0400 

721.9600 
400.7556 

0.3916 
25.8100 
24.1200 
0.4127 

24.1400 
549.9200 
424.7995 

0.0002 
0.0000 
2.0000 
??.?S 

TIME-MINUTES 
VOLUME-dcf MEASURED AT METER 
1s-IMPACTOR TEMPERATURE ( R )  (F+460) 
1-IMPACTOR TEMPERATURE (K) 
XM-STACK MOISTURE FRACTION (%/loo) 
MW-STACK GAS MOLECULAR WEIGHT WET BASIS 
Ps-ABSOLUTE STACK GAS PRESSURE 
Qm-SAMPLING RATE AT METER (DCFM) 
Pm-PRESSURE AT THE METER (BAROMETRIC) (1N. HG) 
Tm-AVERAGE METER TEMPERATURE ( R )  
Qa-ACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec) 
u-STACK GAS VISCOSITY (poise) 
Lambda-GAS MEAN FREE PATH (cm) 
Pvac-PRESSURE DROP ACROSS IMPACTOR ( i n .  Hg) 
V-:r*4:-5T!-!”!c YETEE!! V”!L !kf!-- __ 

Mass Frac In te rva l  
~~~ ~~ .~ 

Dp50 Net Uei h t  Mass Less Geometric dM/dlog dP 
STAGE micron (grams! Fract ion Than Midpoint (gr /dscf )  

S*I........l.D.I.I. 

1 10.3245 
2 6.7432 
3 4.3998 
4 3.1067 

.11*-.1.-.1..-11110. 

0.00150 0.0562 
0.00017 0.0064 
0.00009 0.0034 
0.00035 0.0131 
0.00132 0.0495 
0.00327 0.1226 
0.00356 0.1335 
0.00414 0.1552 
0.01227 0.4601 
0.02667 

I P P P I I I I . I . * - I  

0.9438 
0.9314 
0.9340 
0.9209 
0.8714 
0.7488 
0.6153 
0.4601 
0.0000 

I - - P P D I - I I .  

22.7206 
8.3439 
5.4469 
3.6972 
2.3901 
1.3852 
0.8160 
0.5062 
0.0448 

.. . 
#11--11.... 

4.383E-04 
1.840E-04 
9.716E-05 
4.636E-04 
1.160E-03 
2.660E-03 
3.337E-03 
4.119E -03 
1.290E-03 

i 

0 

0 

0 

0 

E-32 

0 

0 

0 

0 



0 

e 

e 

0 

Total k i o l i n p  riu Imin.1 
Corrected Barometric Prnrsure l in .  Hpl 
bbsolutr St lc t  Prrrrure,Prlin. Hpl 
StacL Static Pressure l i n .  HlOl 
Prrraqe Stack lemprature IF1 
Stack Arra lsq.in.1 
l l t t m d  VoIw,Vm lcu.lt.1 
Orsraqa ktrr Prsssure (in.HlU1 
bverape btir Imperatur i  1FI 
moisture COllKtrd l p l  
Carbon Oiozidm Concntration l I V l  
Ciypm Cmcntrat ion I I V I  
Mitropm Concentration I I V I  
Orv 6rs Utter Factor 
Pitot CmltMt 

Averqm S u p l i n g  Rat1 ldufml 
StMdard ktnrd Voluu,Vi l t td l  ldvtl 
Standard b t m d  Volur,Valrtdl ( d s c i l  
Standard Volur  I rb r  VapoT,Vw I r c f )  
Standard V o t w  Mater Vapor,Vr I r c i l  
Stack h i s t u r i  IIVI 
I l o l i  F r a c t i a  Ur( Stact 64% 
Uw fblecular U i q h t  
Ut blacular Uipht 
Stact 6ar Vilaity,Vs l fp l  
stact h s  blKity ,vs  IlPll 
Volumtric Flw Rate l a d c f i l  
Vo lun t r i c  Flw Rats i a d c n )  

V o l w i t r i c  Flw R a t i  IdscmI 
Pircat I r o l i n i t i c  
Percent Eicrsr l i r  
F u l l  Factorfo 

Vo lu i i t r i c  flor Rate IdKfil 

0-33 

210.00 
24.11 
24.12 
-0.25 

158.29 
l1S2.32 
7h.61 
0.45 
90.74 

459.10 
11.93 
1O.SO 
13.78 

0.77130 
0.84 

0.31 
74.41 
2.107 
21.M 
O.bl5 
37.76 
O.b02 
30.96 
21.81 

ul1s.11 
1234.n 

bEkO4.78 
lPJl.22S 
28314.U 
802.w5 

.71.81 
112.05 
0 . W  

0 



PARTICLE S I Z E  D I S T R I B U T I O N  

0 

0 
MONSANTO SODA SPRINGS, OUTLET B: RUN 3, 8-19-88 
FILTER SET AC 

T I M E  240.0000 
VOLUME 96.6500 

1 s  715.6700 
T 397.2611 ~~~~ 

Y 8  0.3976 
MU 25.8100 
Ps 24.1200 
Qm 0.4027 
hn 24.1400 
Tm 550.9400 
pa 410.1759 
u 0.0002 

Lambda 0.0000 
Pvac 2.0000 

Vm(std) 74.4100 

TIME-MINUTFS . . . .- . . . . . . . - 
VOLUME-dcf MEASURED AT METER 
1s-IMPACTOR TEMPERATURE ( R )  (Ft460) 
1-IMPACTOR TEMPERATURE !K) 
‘XM=STACK MOISTURE FRACTION (%/loo) 
MY-STACK GAS MOLECULAR UEIGHT WET BASIS  
Ps-ABSOLUTE STACK GAS PRESSURE 
am-SAMPLING RATE AT METER (DCFM) 
hn-PRESSURE AT THE METER (BAROMETRIC) (IN. 
Tm-AVERAGE METER TEMPERATURE (R) 
pa-ACTUAL VOL. FLOW RATE THROUGH IMPACTOR 
U-STACK GAS VISCOSITY (poise) 
Lambda-GAS MEAN FREE PATH (cm) 
Pvac-PRESSURE DROP ACROSS IMPACTOR ( i n .  Hg 
VM(std)-STANDARD METERED VOLUME (dscf)  

c 

‘sec :) 

0 

Mass Frac l n t e r v a l  
Dp50 Net Weight Mass Less Geometric dM/dlog dP 

1 10.4740 0.00155 0.0142 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 0.9639 2.4246 1.102E-03 
6 1.0582 0.00554 0.0508 0.9131 1.4049 4.667E-03 
7 0.6468 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 0.0451 9.637E-03 

STAGE micron (grams) Fract ion Than . Midpoint (gr/dscf) 
-.------------------------------.----.------------------------.---.- 

TOTAL 0.10910 
0 

E-34 

0 

0 

0 

0 



0 

0 

0 

0 

Total Sriplinq Iime Inin.1 
Corrected BaroIetrtc Pressure Itn. llql 
Pbsolute Stack Pressure,Pslin. H q l  
Stack Slat ic Prtssure I in .  H201 
Auaraqe Stack Teimrature IF1 
Stack area lsq.in.1 
Metered VPIUI#,VI 1cu.lt.l 
Overqe Meter Pressure lm.ll2Ol 
Overape Meter Teiperatun If1 
Inrstur, Collertrd I q l  
Carbon Dioxide Concentratim l X V l  
Oryqen Concentration IXVI 
Mitroqm Concentration l X V l  
Cry Sas meter factor 
P I t O t  constant 

Averape Saaplinq Rate l d s c f i l  
Standard Metered VoIuII,V~l5tdl l d s c f l  
Standard I l e b r d  VOlUU,Vllstdl ldKll 
Stlndard V o l w  Mater Vapor,Vm I s c l l  
Standard VoIuie Yater Vapor,Vm 1scml 
Stark Moisture IXV) 
Role F r a r t i m  Dry Stack 64s 
Dry h l K u l a r  k p h t  

Stack 6 n  Velaitv,Vs Ilpl 
Stack Sn Velotity,Vs lap1 
V o l w t r i c  F l a  Rate l a d c l d  
Volu ie t r i r  F l a  Rate l a d c u l  
V o l u r t r i c  f l o i  Rate IdKW 
Volumetric f l a  Rate I d s c u l  
Percmt Isokinetic 
Percent Extars Air 

Yet I n I K u h r  Yeiqhl 

f u r l  FYtOI,FO 

E-35 

240.00 
24.14 
24.10 
4 .60 

lY.19 
24s2.s2 

99.86 
0.11 

9s.94 
459.10 
lJ.Q3 
10.30 
73.76 

0.99620 
0.84 

0.51 
76.62 
2.170 
21.65 
0.615 
39.76 
0.602 
30.W 
25.81 

$912.01 
1201.49 

MBO4.R 

27728.60 
i m i . w  

181.216 
101.92 
112.01 
0.665 



1 1  -0ct-88 

PARTICLE SIZE DISTRIBUTION 0 

MONSANTO SODA SPRINGS, OUTLET C: R U N  3 ,  8-19-88 
FILTER SET AD 

TIME 
VOLUME 

Ts 
T 

%M 
M W  
Ps 
Qm 
Pm 
Tm 
Qa 

Lambda 
Pvac 

Vm(std) 

U 
1 ,  

240.0000 
99.8600 

729.5800 
404.9889 

0.3976 
25,8100 
24.1000 
0.4161 

24.1400 
559.8600 
425.5054 

0.0002 
,0075E-05 

2.0000 
76.6200 

TIME=MINUTES 
V0LUME:dcf MEASURED AT METER 
'rs=InPAZTOR TBnPERATijRP < R j  ( F T ~ C O )  
TzIMPACTOR TEMPERATURE (K) 
%M=STACK MOISTURE FRACTION (%/loo) 
MW-STACK GAS MOLECULAR WEIGHT WET BASIS 
PszABSOLUTE STACK GAS PRESSURE 
QmZSAMPLING RATE AT METER (DCFM) 
Pm=PRESSURE AT THE METER (BAROMETRIC) (IN. HG) 
TmZAVERAGE METER TEMPERATURE (R) 
QarACTUAL VOL. FLOW RATE THROUGH IMPACTOR (cm3/sec 
&TACK GAS VISCOSITY (poise) 
LambdazGAS MEAN FREE PATH (cm) 
Pvac=PRESSURE DROP ACROSS IMPACTOR (in. Hal 
Vm(std)=STANDARD METERED VOLUME (dscf) 

1 10.3550 0.00046 0.0147 0.9853 22.7541 
2 6.7632 0.00036 0.0115 0.9738 8.3685 
3 4.4128 0.00042 0.0134 0.9604 5.4630 
4 3.ii60 0.00044 0.0141 0.9463 
5 1.8443 0.00010 0.0224 0.9239 
6 1.0461 0.00395 0.1263 0.7976 
I 9 . 6 4 0 2  0.00600 0.1918 0.6058 

~~~~~~ 

8 0.4031 0.00778 0.2487 0.3571 
BACK-UP 0.01111 0.3571 0.0000 

TOTAL 0.03128 

3.1081 
2.3973 
1.3894 
0.8186 
0.5080 
0.0449 

3.919~-04 
4,5626-04 
5.8648-04 
6.1906-04 
3.234E-03 
5.661E-03 
7.797E-03 
1.180E-03 

e 

0 

0 

E-36 

0 

e 

.I 



FPClLlTY : MONSANTO-SODA SPRIN6S 
W E :  B/I9/88 

To!al Sa ip l i nq  Time Ia in.1 
Corrected B a r o i s t r i c  Pressure ( In .  Hpl 
Rbso lu t t  Stack Pressure,Pslm. K q l  
S h c t  S t a t i c  Pressure 11". 11201 
Averaqe Stack Ttaperature IF1 
S!rck Area Isp.in.1 
Metered VOIWI,VD Icu.ft.1 
Average Mi te r  Pressurr  Im.mO1 
Averaqe Meter Tcsptraturs IF1 
Moisture Col lected (01 
Carbon D i o i i d e  C m m t r a t i m  fZVI 
Oxygen Concentration I I V I  
I l i t r o q t n  Concmt ra t i on  I I V I  
Dry 61s Meter f a c t o r  
P i t o t  Cons tMt  

Averaqe S u p l i n g  Rate I d s c f l i  
Standard k t i r e d  VOhDi,VDlStdl fdKf) 
Standard R I t W t d  VOlUU,VDlstdl IdwDl 
Standard V o l w  Mater Vawr,Vr l s c f i  
Standard V O ~ U D ~  Ma t i r  Vapor,Vr Isral 
Stack k a i r t u r i  l I V l  
Mole Frac t i on  Dry Start 61s 
Dry h l ~ u l a r  h i p h t  
Yet l l p l ~ u l a r  h i p h t  
S tac t  E4s v t l K i t y , V s  Ifpl 
Stack hi Vi Io t i t y ,Vs  I i p i l  
V o l u m t r i c  f l a  Rats f a d c f n l  
V o l u m t r i c  Flow Rate I a d c u l  
V o l a e t r i c  Flor Rate l d s c f a l  
V o l u n t r i c  F lo r  Rate I d a u i  
P r r c t n t  I s o k i n e t i c  
P e r c m t  Excesr Air 
F u t l  F c t o r , f o  

E-37 

180.00 
24.14 
24.12 
-0.25 
160.00 
2432.32 
71.94 
0.38 
90.12 
459.10 
15.93 
10.30 
73.78 

1.00710 
0.84 

0.31 
$6.13 
I. 590 
21.65 
0.613 
39.7h 
0.M2 
30.96 
25.81 

JBU.84 
llll.9l 

649k3.53 
I8R.MI 
26845.44 

7hO.263 
103.9k 
112.05 
0.M5 



PARTICLE S I Z E  OISTRIBUTION 

MONSANTO SODA SPRINGS, OUTLET 0: RUN 3, 8-19-88 
FILTER SET 2 

TIME 
VOLUME 

T s  
T 

MW 
Ps 
Qm 
hn 
Tm 

"Y n, 

Qa 

Lambda 
Pvac 

Vm(std) 

U 

180.0000 
71.9400 

733.0500 
406.9167 

25 ,8100 
24.1200 
0.3997 

24.1400 
550.7200 
417.1302 

0.0002 
0.0000 
2.0000 

56.1300 

n ,".re 
V . 4 2 , "  

Tm-AVERAGE METER TFMPF 

Vm(std)-STANDARD METER 

I 
2 
3 
4 
5 
6 
7 
8 

BACK-UP 

lU.4lOS 
6.8424 
4.4645 
3.1524 
1.8659 
1.0589 
0.6476 
0.4076 

TOTAL 

u . UUUStJ 
0.00016 
0.00030 
0.00024 
0.00045 
0.00188 
0.00334 
0.00491 
0.01272 
0.02448 

070196 
0.0065 
0.0123 
0.0098 
0.0184 
0.0768 
0.1364 
0.2006 
0.5196 

0.9739 
0.9616 
0.9518 
0.9334 
0.8566 ~~~. 
0.7202 
0.5196 
0.0000 

-2218870- 
8.4666 
5.5270 
3.7515 
2.4253 
1.4056 
0.8281 
0.5138 
0.0451 

-11944E-04- 
2.378E-04 
4.448E-04 
4.366E-04 
5.432E-04 
2.101E-03 
4.301E-03 
6.712E-03 
1.830E-03 

0 

0 

w 

0 

E-36 

0 

0 

0 

0 



0 

APPENDIX F - PSD F IELD DATA SHEETS 

F . l  - T e s t  Run No. 1, 8 /17 /88  
F.2 - T e s t  Run No. 2, 8/18/88 
F.3 - T e s t  Run No. 3, 8/19/88 
F.4 - Blank PSD Runs 

0 

0 

0 

0 

JES/055 

F- 1 



0 

APPENDIX F . l  - T e s t  Run No. 1, 8/17/88 

0 

0 

0 

0 

0 

JES/055 
F-3 



0 

'0  

D 

D 

e 

e 

P M  ............. .llm~nl0-6001 EPn1NB 
om .............. .8/111Sn 

Smf W E  ........ Prn smiffi tmiim . . IW 

RUJ llllsER ......... 1.00 
OFfRIlDl .......... .I(*(IJIY 
MIM IMMNRf M.00 
B l R D l I l l R l E  PnRESSIIRf 24.13 
51L11C RfSSWS IPnl - 7 3  
FlLm m B  ...... Y-I0 

INIlIY LW m r  . 0.010 
IA0 TRV mER ....... 
nin.smc w m  .. 

PROBE LU8N WO W E  ...... 6',  ElEU 
l l L l B l T  CF L D C A l I o I I f t 1 . . . . . .  6q.W 
MIZZLF 1.0. ................ 0.187 
WRi8 llOI5lLR1, I ........ 50.00 
S M R F  MI MER .......... M 
NET0 MI !W&R ........... RN-5 

X FNIU ................... 0.69 
PROBE Hum mrra ....... no.00 

W I  BTlTll(B ......... m.00 
mmRo(LE on P ............ 0.M 
WVlBLD NlER FYTOP [ V I  ... 0.WY 
F I I N  LFU Wn ........... 

inn K L T A  ni ............. 1.9 i  

0.010 4 IO' b 

F-4 



RADIAN 
C O R I O R A T l O *  

0 

Total Weight Gain (grams) 

G-6 



0 

e 

e 

0 

PMYT .............. na~no - EDY sminss 
DATE .... ... . . . . . . . .B-17-W 

RIM #ul!KR ......... 1.00 

BPllDNlRlE PRESSML 24. I1 
STATIC mESEuRE O B I  -0.60 
FlLTtR YUllsER ...... Y-12 

IYIlIY LMK MECK . 0.0lS 
110 TRAP mER ....... 
nin.smE wtm .. 

PROBE LUElW LID TYPE ...... 12', STELL 
MIWl ff LKITIOXI1t1...... 69.W 
NOllLE 1.0. ..............,. 0.186 
ASWED 1101STiRI, 1 ........ 17-71 
S r n L  W I  wmER .......... M 
MER 801 #MER ........... RK-7 
NETER 0UTA w) ............. 1.77 
I: CYTOP , .... , . , . , .. , , , , . . , 0.4P 
PROBE Wum sLTTIIl8 ,..... . no.00 
WELm Wl SNIIl8 ......... lb0.W 
REFOIEIE on P ....... . . . . .11A 
WlMS RlER cYm IVI ... l . M l 9  
FINN L E U  OIFD: ........... 0.014 3 0' Hp 

e 

0 

F-6 



RADIAN 
C O I C O I 1 T 1 0 N  

WISNRE RECOVERY FORn FOR METHODS 4. 5,  6 

Amount o f  Imoinaer Ueiaht faranrl 
imoi noer Imoinaer Solution Imoinaer Tin Yeioht . -  - -  

so iu t i on  101 Conf iourat i on Final Initial Gain ! 

t I I I I I I 
7 I I I I I I 

: h &  1 . f  9 T o t a l  Weight Gain (grams) 

0 

G-8 



0 

0 

0 

0 

PUNT ... ... . . ,. . . . .IIDIYYTC-EOY JPRIIBS 
DATE ...... ......... 8-17-60 
SWpLIM LOCAllOl ..OUllfl B 
SAnPtLE llPE . . . . * . * .PSO 
RID( #WEER .,....... 1.00 
OmnTOR ........... FLU 
lvBlIyl IOIPE~UNRE M.00 
BMO(pTRIC PRfsMlE 14.13 

FILTER umm ...... Y-12 

IlllTlK LEAK u(Eu: 0.020 
110 lW umol ....... 

sinm PRESW IPSI -0.23 

nmmf WLM .. 

PRDE LUnH MD TIPL . ..... 12, STEEL 
E I W T  (r LEAllOllftl...... 69.00 
NDllLE 1.D. .... I ........... 0.1% 

S M E  101 *Im .......... 3.W 
mol BDI WBER . , , , . , . , . . .RK-3 
llErm OELM HC .. ........... 1.77 
I FPClDR ........ ........... 1.65 

nautD NOIRW, I ........ 37.71 

PROSE W E I ~  m I m  ..,.... 701 
m ~ u  MI mim ......... m.w 
mm om P . . , . , . , . , , . . w n  
OR11818 EKl FYlW 111 ... 0.W4W 
FllYLEUDRO:........... 0 . o W C 6 ' l k  

I 

13 10.00 11.700 0.79 
BJ 20.W IB.YO 0.79 
BJ 30,W 2l.W 0.79 
B3 40.00 16.400 0.R 
83 M.00 JO.JO0 0.n 
13 60.00 s4.100 0.19 
BS 70.00 SB.Wo 0.80 
M B0.W 41.900 0.80 
Bb 90.00 43.624 0.80 
06 Ioo.00 49.100 0.m 
E6 110.00 ss.(oo 0.80 
M 110.00 1IlB 57.m 0.so 
Em 

1% 
IS 
IS 
1% 
IS 
1% 
LA 
I 57 
IS 
IS9 
IH 

0.40 0.40 
0.40 0.40 
0.40 0.40 
0.40 0.40 
0.40 0.40 
0.40 0.40 
0.40 0.40 
0.40 0.40 
0.40 0.40 
0.40 0.40 
0.40 0.40 
0.40 0.40 

F-8 

m 
uo 
190 
143 
in 
ni 
I W  
190 
103 

11 I 
m 
in 

B0.w lP.00 
B1.00 Bl.00 
83.00 81.00 
w.OO 83.00 
B4.M 54.00 

82.00 m.00 

03.00 83.00 
M.00 B3.W 
03.00 B4.W 
N.00 M.OO 

~1.w m.w 
~ s . 0 0  m.w 

2.00 
2.00 
2.00 
2. 00 
2.00 
1.W 
1.00 
1.00 
2.00 
1. w 
2.00 
2. 00 

0 



” ’  .. . MDI5lURE RECOVERY FORn FOR Unmy)S 4, 5. 6 

Plant  r-tw5wiJ Suplo Identlflcrtlon Code: 

Date Dti-16-W W )  Trap I U/A 

Sampling l o c r t f o n  IhlET Erb-dO. w-10 
Sample type V I \  I 
Run number ‘2 
Sample box number 

Clean-up person 9-- 
Solvent r inses &/-/a f ,Id ) 

e 

e 

e 

e 

e I - 473.3 J 

G- 10 e 



PLAYT .............. nonw~o . so# smim 
DATE ............... 8-11-ea 
SMPLIy6 LOUTIrm ..BUTUT c 
SMPLE TYPE ........ P 9  
RUM MllR ......... 1.00 
OPERATOR .......... .CW 
PWlM TODERATURE M.00 
BARMETRIC FlfSSUE 24.11 
STATIC FSBSUK (Pal -0. b0 
FILTER 11111101 ...... Y-8 

INITIU LEI1 DECK . 0.010 
IID TRAP ma ....... 
nin.smE w w l l ~  .. 

PROBE LUBTH MU TYPE ...... IZ', S T E i  
HE1811 OI L K L T l O N f f t l . . . . . .  b9.00 
NOI ILE I . D .  ................ 0.Ib 

S H R E  MI yu111a .......... u 
mol 801 III(IER .......... .RY* 
mol On11 II1 ............. 
ism n o i s m ,  z ........ YV.W 

0. 12 
XFYTOR ................... 0.M 
P R D l  HEATER S m I M  ....... n0.W 
KATU 801 Ell118 ......... 2M.W 
RmRaCI:DDP ............ 0.M 

FlUL LLU OBO: ........... miw mol ism IVI ... o.wm 
0.011 14' WO 

........ 
I0.W 
20.w 
3o.w 
10.00 

b0.W 
10.00 
80.00 
90.00 

1w.w 
l l0.W 
110.00 9121 

m.w 

.... 
19S.W 
1W.IW 
ms.100 

811.100 
8lS.100 
81V.100 

811.100 
M1.100 
E3.I00 
m.200 

m i m  

m s m  

0. 80 
0.m 
0.80 
0.m 

0.m 

om 
om 
0.m 

0.80 

0.80 

0. 80 
0.80 

In 0.3s 0.38 IM 
IR 0 . 3  0.38 295 
IS o.m 0.38 110 
1% 0.11 0.u 120 
IR 0.u 0.38 Ill 
IR 0.n 0.u 212 
IR 0.u 0.u 212 
1R 0 . u  0.u 21s 
IR 0,s 0 . 3  214 
1R 0.38 0.38 101 
IS 0.u 0.m 101 
IR 0 . 3  0.n 103 

m.w 
12.00 
8S.W 
81.W 
W.W 

86. W 
b . W  
B1.W 
0a.w 
91.00 
9s. 00 

m.00 

8O.W 
11.W 
81.W 
81. w 
M.W 

84.00 
M.W 
84.00 
w.w 
81.00 

m.w 

m.w 

F-10 



RADIAN 
C O I C O I I T I O ~  

MOISTURE RECOVERY FOrW FOR METHODS 4. 5. 6 

P lant  ~ 0 l ~ ~ ~ n l - F - j  Sample I d e n t l f l c a t l o n  Code: 

Date 0%- (7-%b XAD Trap # 

Run number 21 

Sample box number 

Clean-up person 

Solvent r inses 

Tota l  Welght Gain (grams) 3.E 

0 

c 

e 

e 

e 

6-12 e 



pun1 .............. MDMnlO - SOOL SpRIY6s 
DATE ............... 8-17-88 
S ~ W ~ I I I E  LDeplricu ..OUTLET o 
SWRE WE ........ P I  
R V I  m ......... 1.00 
OKRATOR ........... JK 
nllsiEm TOIRMNE 84.00 

PRUDE LU6n UD W E  ...... 12', STEEL 
EIMIT a LKnTIoIIft)...... bP.00 
WOZlLE I.D. ................ 0 . m  
nsw n o i s m ,  I ........ 39.00 
SIIIIRE mi ma ..... .:. . .u 
ATER 801 KllllSfR .......... .RK-4 
MER Darn H, ............. 0.42 
KFYTOR ................... 0 . 3  
PmS llvm sElTIw6 ....... 80.00 
lOllTER OD1 sEllIN8 ......... 2h4.00 
Rmm w. P ............ 0.84 
W16W ClER FYTW IY) ,.. 1.00750 
ClW LEAK NCK ........... 0.014 i 4' M 

F-12 



RADIAN 
C O I C O I I T I O I  

HOISNRE RECOVERY FOW FOR IIf lHODS 4, 5, 6 

Plant 'AQW&P 
D a t e  0?-(7-5 'i, XAO Trap U N/& 

S m l  e Ident i f i cat i on Code: 

Sampling location O d i m  D f 4 . k  hj3. w-9 
Sample type M I ( (  

Run number 

Sample box number 

Clean-up person 

S o l v e n t  rinses 
I Amount o f  Inminaer Weiaht farmsI 

lmpi nger Solution Impingar Tfp bight 
Solution la) ConfiquratlPQ Final Initial Gain 

I 1 I I 

J I I - 
I I I '  

Total Weight Gain (grams) 

6-14 

0 

0 

0 

0 

0 

0 

0 



-2 - -- t .  -- . 
r ,  ! . -  IMPACTOR FIELD DATA & +  ’ I ~, . 

7 ,;; /- , .’ .’ --<,i ;A,-?, -- - 
’ . , 

. : 
mi Plant  Nam> I ‘ ! - r i ? $ ~ l ? >  A L  ~. 

(1-1) - Z/? Sampling Location, ,?,-r:r. > Sample Ident.,  

h t e  7-17-W (WDDYY) Tim S t a r t  11:31 (HHW) Time F i n l s h  2 i : 3 /  (”MI) 

PTCF DMCF T e i t  Duration I20 min. 

3 hype o f  Impactor> Impactor Substrate> - - Il.11 
LUI.1 

Duct Dimnsions X f t .  o r  Diameter . 56” f t .  
I8dl 1.d) 

IWI 
Static Press. “HzO 

llldl 7 
1001 Ear  Pre:?’ 2 4. /: - 

(1.11 - 
v I tdozzle 011 0 ,  isb inches Condensed Water .- 

O w r a t o r  i n i t i a l s  P Intake leak r a t e  .A{ cfm 

Dry a i r  purge wha srql ing wot streams 
Consolo 
YIIthI? 

8 8  Remrks 

F-14 



WISNRE RECOVERY FOM FOR METHODS 4, 5, 6 

plant w)m < Sample Ident i f ica t ion  Code: 

Date dl 7 (88, XAD Trap W 

Sampling l o c a t i o n  Q & ~ A  
Sample type vhmiil 
Run number 3 

p&J 1% 

Sample box number 

Clean-up person 

solvent rinses o , ~ ~ W S  

T o t a l  Ueight GaIn (grams) 388.p 
- 

w 

0 

0 

0 

0 

0 

0 

6-16 



0 

APPENDIX F . 2  - T e s t  Run No. 2, 8/18/88 

0 

0 

0 

0 

0 

JES/055 

F-15 



. .  

RADIAN 
C O R C O 8 A T l O l  

. ... . . 

e 

MIOISTURE ..--)VERY FoRn FOR Mmyw)S 1. 5. 6 

Plant M a , ~ i l m  Suplo I d m t l f i c a t i o n  Code: 

Date 8//7/?’? uu) Trap I 

Sampling location S k t L k T  

Sample type M Y  / 1 /  

Run number 3 d11 

Solvent rinses O.rA //NO, 

Sample box nwber  

Clean-up person 

4 

Total Uolght 6 r I n  (grams) 

- 

G-18 

m 

0 

0 

0 

0 

0 

0 

e 



SMRlY6 DATA 

pun ............. .I(OIE(UITO-UIM 
DLli .............. .E116/BB 
SPfisLIffi LOCAllOl . . IKn 
SPfisLE 1YPE ........ Psn 
RIM W R  ......... 1.00 
OPERATOR .......... .nyI/m 
MBIEn TOIPERATURE 80.00 
EMMETRIC PRESSURE 24.11 
STATIC FnfsSUE (PSI -1. SO 
flllER Mi3XR ...... Y-13 

I Y l T l b L  LUI: CHECK . 0.010 
IID TW mima ....... 
n i n . w m  MLU~E .. 

PROBE LU6Tli 110 TYPE ...... 6',  S T E L  
#I6111 Dc LoEAlIOYiftl...... 69.W 
NOIILE 1.D. ................ 0.167 
 am noisimi, I ........ 50.00 
SHRE 801 WllsER .......... II 
ETiR 801 MBER ........... RICd 
MliR DELTA Ha ............. I .  91 
KfKlOR ................... 1.65 
PROBE Hum SEn1ffi ....... 254.00 
Hum MI 5111118 ......... m . 0 0  
REfERRE DF. P ............ 111 
DnlW ETER FKlDll III ,.. 0.9W60 
flwL LEAK FWED: ........... 0.010 3 10' n0 

F-17 



. . . . . . . . - . . .... . . .. . . .  , 

0 

llOIrmRE RECOVERY FORn K ..EMooS 4, 5, 6 

Plant ~ D N W ~  S u p l e  Idont i f fcat ion Code: 

Date ~ / / V / P ?  XAD Trap I 

Sampling location S N ~  
Sample typa MM 1 1 1  

Run number 7 
Sample box n h r  

Clean-up person 

Solvent rinses 0.l J UNO, 
h u n t  o f  I m o i m a h t  loram) 

Imp1 n g w  I q i n g e r  Solution Impinger t i p  
Number Sol u t  1 on 101 ConfipytulpD Final I n i t i a l  6ain I 

I 
I 

I 
I 

I I I 
I D  I /uJ6 

- I  
I 

I 1 I 

1 
me 

I I I I 

Total Weight 61111 (grams) 

I t  6-20 

0 

0 

0 

0 

e 

0 

e 

e 



0 

0 

0 

0 

PLlUI ..... is.. .... .IIoouTwOM 
QhT1 ............... 1/18/98 

sm m ........ PSD mine L ~ T I O I  ..mi h 

Ru UlSER ......... 1.00 
0PERlm .......... .m 

mlc Larm UD m ...... IZ', m 
lDxzu 1.). ................ 0 . m  - Iolnm, 1 ........ 37.93 
BMCE MI usa .......... u 
ma W I  urn ........... nu-1 

K fYm ................... 0.w 
prmt wclm mine ....... m0.w 
mm MI mir ......... mo.w 
mxum w P ............ 111 

llllSn II: L ~ l I O I ( f t l . . . . . .  6P.W 

mTh II( ............. 1.91 

DRVlsY KIR FYm IYI ... 1.003Zd 
F I N  LU MCK ........... 0.014 I P' 

I 
flak 

s@ln( IlN 
I Trcvwu TIN 124-lr 
I hint en. flat) 
I w n  

H 20. 00 
Ib 30. 00 
I b  (0.00 
u 49.00 1biM 
STQ 49.00 I b i S  
Ib s9.w lllol 
H H.00 

16 90. w 
u 100.00 
u 110.00 
15 120.00 
u 130.00 
IS 140.00 
IS ISO.00 
IS 

u n.w 

-_ 
b l f l c e  Tnprntsrai (a#. F I 

kU1q IW 11, ldnl W, la. IPDI PW ; 

------_ RUWD 
h MU va1Klty h C k  W f f W m t l o  Dry En Mtr 

lbl, ru.ft (tal hl, I n  stl. F l l l r  M w h t  lalnt ktht -lylagw V ~ r u r  : 
In. It20 tq. I ktul Rplt PI1 I r e  l b  In1 ITB Dull hIt In. I 

--! ,n.,a ---__--------------__________I____ I 

us.100 o.n IU 0.u 0.u 100 m.OO 38.00 1.W 
am o n  IO 0.u 0.u 111 n.m m a  1.00 
u0.w o.n IU 0.u 0.u m 91.00 n.00 1.00 
4u.w o.n IU 0.u 0.u ni 9l.w 90.00 1.00 
w.tw o.n IU 0.u 0.u M 9l.00 90.00 1.00 
l19.$20 
w m  o.n IS 0.u 0.u m 96.00 n.00 1.00 
WJOO o.n IY O A  O.Y 251 95.00 n.00 1.00 
49o.w o.n in 0.u 0.u 241 n.OO n.00 1.00 
4c4.m 0.n in 0.u 0.u rn 96.00 93.00 1.00 
4m.w o.n in o.n o.n Iy P4.00 n.00 2.00 
~001.100 0.n in o.n o.n 141 42.00 91.00 2.00 
~ . u m  0.n in o.n o.n m 92.00 9I.W 1.00 
50(.100 o.n in o.n o.n m 92.00 92.m 2.00 
S I S . ~  o.n in o.n o.n m 92.00 (1.00 2.00 
s i i . ~  0.n IS o.n o.n 1 8  95.00 c1.m 1.00 
n1.100 0.n IS o.n o.si m (1.00 90.00 1.00 
sn.000 0.n ISI o.n o.n 230 90.00 m.w 2.w 
~ 1 . m  o.n in 0 . ~ 7  0.31 m 91.00 W.00 2. w 

-- ------- 

F-19 
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RADIAN 
C O I C O I I T 8 O a  

IW)ISNRE RECOVERY FOW FOR HmMOS 4,  5. 6 

Plant M Q#a*m Smlr Idontlficrtion Code: 

Date S / / a / 6 : d  XAD Trap I 

Sampling location O ~ - L C T  D 
Sample type Pfl  111 
Run number 

Sample box number 

Clean-up person 

solvent  rinses 19. / $ P lJ 5, 

Total Uelght Gain (grams) 4P w . 7  
- 

0 

w 

0 

0 

0 

0 

0 

0 

1 

6-22 



0 

0 

0 

0 

0 

0 

0 

F-21 



0 

~. .. ... . . .  . _ _  . . . '  .. . , . .. 

0 

MOISTURE RECOVERY FORn FOR UrmODS 4,  5, 6 

Plant AD~JSW+ Sample Idontffication Code: 

Date S//? 1 ri? XAD Trap I 
1 

Sampl fng location 4r/rl Eq- ?J 
1 -  - hJ--LCl 

B 
Simple typo M A  / I  ( 
Run number 

Sample box number 

Clean-up person 

LI 

Solvent rinses o , /  rJ fld& 

Total Height 6rin (grams) c/ss:/ 4 

0 

0 

0 

0 

0 

1 
01 

6-24 
11 

01 

0 



PMIE m n llpE ...... 12', nm 
KlSn II: L ~ T I O N I f t l . . . . . .  b9.W 
IOZIU 1.0. ..#..a o.,....... 0.1s 
mlm WIII1LUr, I I....... J9.W 
911RE ml lmu .......... J.OO 
m sDr ........... nu-$ 
m w r r s  .... * ........ 1.n 
I: Frnol. ...... .( ...... ,... I . #  
PROS llflm mils ....... 701 
lEIm ID1 Enls ......... m.00 
mnas m P ............ ua 
m m  ma F y m  IY) ... 0.W4Jo 
11" LLY Docl .....,..... 0.W 3 5' wp 

ns 

ns 
1s 

u 
u 

' u  
u 0 
1s 
SlW 
12 
12 
n2 
42 

Y AI 

. . . . . . . .- 
i0.w 
10. 00 
30.00 
40.00 
5m.W 
W.W 
10.00 
80.00 i b t b  
80.00 lbiH 

100.00 
li0.W 
I2o.W 
130.00 
140.00 
iJb.00 
iW.00 
l l0 .W 

(0.00 ibtn 

im.w 181s 

0.n im 0.3 0.3) 
o.n im 0.3. 0.3 
0.n io 0 . 3  0.3s 
o.n im 0.3 0.3 
o.n IR 0.3 0.3 
o.n IS 0.3 0.3 
0.n IS 0.3 0.3 
o.n IR 0.3 0.3 

o.n IS 0.s 0.3s 
0.n IS 0.3s 0.3 
o.n im 0.3s 0.3 
o.n IS 0.3 0.3 
o.n in 0.3 0.3 
o.n in 0.3 0.3s 
o n  im 0.3 0.3) 
0.n im 0.31 0.3s 
0.n im 0.3 0.3 
0.n im 0.3s 0.3s 

u.00 m.w 
m.00 moo 
n.00 n.m 
Y.OO u.OO 

93-00 (0.00 
n.00 91.00 
9b.00 n.00 
91.00 94.00 

u.00 81.00 
87.00 0b.w 
91.00 81.00 
VS.00 90.00 
94.00 n.00 
n.00 n.OO 
n.00 91.00 
91.00 90.00 
91.00 91.00 
91.00 91.00 

2.00 
2.00 
2.00 
1.00 
2.00 
2.00 
2.00 
2. w 

2.00 
2.00 
2. 00 
2.00 
2.00 
2.00 
2. w 
2.00 
2.00 
1.00 

0 

0 

F-22 



0 

0 

0 

0 

WI Plant Nam> /& n 
11-11 

Sampling Location> ou +/+f R Sample Ident.> 

Type o f  Impactor> Impactor Substrate> 
11-I t  tw ~ ~ ~ ~ ( M D D Y V )  l i m e  S t a r t  (HHEP() Tim Finish (HHFN) 

0.11 
Duct Dimnsions ft. o r  ‘Xmter ft. 

Udl 

IUdl 
XKx Test h r a t i o n  min. 

7 
7%- Static Press. “Ha0 

.dl 
PTCF 

ws Bar Pres’s 
Nozzle Ma. 
Intake leak r a t e  

Condensed Water 
Operator i n i t i a l s  

inches 2 *- 11.11 

‘.,)I 
-cfn 
w) 

Dry a i r  purge when s a w l i n g  vet streams 
Console 
Weather 

Ip Remarks 

F-24 
. . . . _._. . . . .-. 

. .  . .. . . . .  . , . .. . . . . . . . ,. Y 
, -. 



0 

8 

0 

0 

0 

IMPACTOR FIELD DATA fluid -L 

101 Plant n b r 4 S A n l T O  - S O D 4  S P C l  N F S  
11-1) 

Samplfng Location> ourLr r - - t  Sample Ident.>- 
Type o f  Impactor> /+N D E l s  F." Impactor Substrate, &*OS F I  B t a  

( H H I P I J  Tim Flnlsh ( H H I I I J  7 Y 
[z, oate e(;:/- (mDDrrJ Tfm Start 

f t .  
PTCF DGMCF Teit Duration 3 c ~ u  cL mln. 

tiozzle 011. 0.187 inches Condensed Water 
Intake leak rate"' C t m  Operator initials c Zdh 

1Bd 
Duct Dimnsions X f t .  or Diameter si: 

7 U 3 I -  (ma1 

Static Press. "Hi0 
11161 7 m r  

MoI Bar Prds. .*I 7 
11.11 

WI lM,l1 

m 



0 

a 

0 

0 

0 

0 

0 



0 

0 

0 

c) 

0 

0 

0 

0 

0 

0 

IMPACTOR F I E L D  DATA 
e .  mi plant  am> I ] \  : 

I I - I I  
Sampltng Location> < ? * - - E -  J Sample Ident.> 
Type o f  Impactor> Impactor Substrate, A F  

("#I) ,z, Date f - / ( - , * ( M D D Y Y )  Time Start (HHKH) Tim Fln lsh  - - T 

PTCF OWCF Test Duration I mln. 
Duct Dimensions PA x . ft. or  Dtamter .5:  ' ft. - m a r  I.1l 

'HID 1.11 9 s )  StAttC press. -, ? >  
Id LlIdI T 101 Bar Press. "9 

fl-11 
P 7 tlozzlc 010. .,d;'6 tncher Condensed Water 

.SI 

Intake leak rate C f m  Operator f n f t i a l r  TA'L' 
udl l*ll 

Console 
Uoithar F-28 

0 



0 

-. .. 

I -  P 

0 

0 

0 

0 

0 



0 

0 

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

0 

0 

0 

JES/055 
F-29 



~ 

e 

ON u 

Ti- 

0 

e 

e 

e 

e 

0 

0 

6-32 

e 



0 

PLANT .............. RONMNlO-SDY SPR1169 

SMKlI(B LDUllDU ..IYEl 
SMRl WE ........ Pa 
nu nwm ......... 3.00 
OEWloII .......... .MI 
AMIM 1amw 70.00 
81RDSlRlE PRESSIRE 14.1s 
s i m  PREBWRF mi -7.30 
FlLlO wnarn ...... Y-10 

INITIN LW CWECI . 0.WI 
Inn 1w MBER ....... 

om .............. .8/19/a8 

n i n . m E  MLUIE .. 

PRO65 LWBTH MD W E  ...... b ' ,  SlEEt 
WEIB~T or ~a~iirnifti ...... mo 
MIlLE 1.0. ................ 0.181 
m m  MISTURL, z ........ %*W 
S H R E  so: Ylm .......... s.w 
RlER I01 NLMBIR .......... .RK-S 
nne onin na ............. i . 7 1  
KFKlDl ................... 1.U 
PRDB nrrm BElTlls ....... lM.w 
LD~ER 10: mum ......... ~ 0 . w  
mmics ou P ............ W A  
DRllSlo EX! fIcIDI1 I'll ... 0.WM 
fINM LVI Wn ........... 0.015 a 10' Il9 

F-31 



0 

0 

0 

0 

0 

0 

0 

0 

O !  



0 

0 

Punr .. ... .. . ..... .~DIWTO-WDW SPRIXB 
DATE ...... .. ....... 0IIPIW 
SMPLIND tocmm ..ounET )I 
SMPLE TYSL ........ PSD 
R I M  llRBER . , . , .;, , , 1.00 

STAlIC mm I P l I  4.n 
FILER YUHBfR ...... 1-12 

SMPLIYG DATA 

PRDE tam AND WE . ... .n, smt 
HEIM ff LKAlIoYlftl...... b9.W 
XDlZLE I .D.  .. . . . . . . . . . . . . , . 0. IY 
ASSMm IIDIBTW, I ,....... SP.7b 
S W L E  BO1 warn .......... u 

K fKTM ... .............. .. 0.47 
PmsF Hum 5111116 ....... n0.w 
IILpEn BOI btnils ......... w.w 
nmRElCtm~ ............ 0.0 
D(pI/B1s mF10) FKrn I V I  ... I.ORU0 
F l u  W: WD: ........... 0.014 3 3' 

I C l K k  
JIgllng Tin 

I l r i r a b  Tim 124-hr 
; Point Nn. Clorkl 
I l w b l  --- ------- 

0.00 ISID! 
Ab lo.w 
Ab 10. w 
M SD.00 
Ab 40.00 
M M.W 
Ab h0.W 
M 70.04 
Ab 00. w 

Ab 1ab.w 
M l l 0 . W  
Ab l20.W 
A2 I30.W IS113 
A? 140.00 
N ta0.w 
82 160.00 
A2 I70.W 
A1 IB0.W 
11 190.00 
A1 100.W 
A2 2l0.W 
A1 no. w 
N 2M.M) 
N 240.00 l71W 
Em 

46 w. w 

I , , ,  

OrIflr1 

_--I-- .----------------------- ............................ - SS.(IO -----------------------------------------------------.-----------.~~ 
S P . ~ W  0.m MS 0.42 0 . ~ 2  J50 01.00 B2.W 1.W 
)u.ooO 0.83 IU 0.41 0.42 SZ3 0.00 B7.W 1.00 
S48.IW 0.B . I58 0,4? 0.41 1pS BB.w 0 . w  1.00 
M.SW 0.B IS 0.42 0.42 tu M.00 0.w 1.W 
S7.W 0.B ISV 0.41 0.41 2% w.00 91.00 1.w 
36I.W 0.B I58 0.42 0.42 m 93.w 88.w 1.00 
w.100 0.m in 0.42 0.42 m P1.W BP.W 1.W 
sb9.m O.B in 0.42 0.0 in 94.w 89.w 1.00 
57S.W 0.B I l l  0.42 0.42 254 e1.w w.w I , W  
l77.400 0.B Is1 0 . 0  0.42 m vi.w 0v.w 1.00 
581.420 0.63 Is1 0.42 0.42 2s P1.W 89.w 1.00 
WBWD 0.B Is1 0.42 0.42 m V2.W 90.00 1.00 
%9.W 0.85 I57 0.42 0.42 2s Pl.W P0.W 1.00 
m.~oo 0.85 IS) 0.81 0.42 241 PI.W m.w 1.w 
517.M 0.85 157 0.42 0.41 144 9I.W BP.W 2.00 
bDl.7W 0 . 0  IS7 0.42 0.42 250 0P.W Pl.W 2.00 
MWD 0.85 158 0.42 0.42 1s 9I.W B3.W 2.00 
M.W 0 . 0  IS 0.42 0.42 2n 9s.w P0.W 2.00 

1.00 616.020 0.B IS 0.42 0.42 m P3.W P1.W 
b10.DW 0 . 0  IS 0.42 0.42 1s 9B.W 0v.w 2.00 
b12.240 0.S 158 0.41 0.42 24s 90.W 90.W 2.00 
blb.MO 0 . 0  IS 0.42 0.42 24¶ P1.W 09.00 1.00 
UD.W 0.B IS 0.42 0.41 141 PS.W sO.w 1.00 
U4.uO 0.B I 5 8  0.42 0.42 25s P4.W 91.W 2.00 

F-33 



6-36 
- 

0 

0 

0 

0 

0 

0 

e 

e 



Sn&r LUF - 
IMPACTOR FIELD DATA 

0 

0 

0 

I 
IOI Plant  N a ? t > n  

(1.11 
Sampling Location> ourw-h f ~ ~ 3  Sample Ident.,  O q I e f 4  &I 3 
Type o f  Impactor, Adum- Impactor Substrate, 

Duct Dimensions X ft. o r  Dlameter ft. 
(HHKM) Time Finlsh ( H H W  v - 11-11 Oate&;Jre(rolDOYY) Time S t a r t  

S t a t i c  Press. 
Condensed Yate 
Operator i n i t i a  

Dry air purge whm s a g l l n g  wt stm6 

a#' Rmarkr 

0 F-35 

4 



e 

e 

f 
I 
h 

f 
il 

0 

e 

e 

e 

0 

e 



e 

e 

e 

0 

e 

e 

e 

e 

Rud 3 
- 

/ O F  1 
IHPACTOR FIELO DATA 

I 
PI Plant NWIP /IlonsGntc 

11.11 
Sampling Location> Mfl e f B Sample Ident., 
Type o f  Impactor>&&m ~ t - k  f l  Impactor Substrate> 

(HHlPI) Time Flnlsh ( HHM 
Duct Olmnslons ft. or Olamoter ft. 
PTCF , f'+ x:lz??i  Test Duratfon nln. 

Nozzle D i i .  
Intake leak ra te  0 

- - (1.11 wa hted;z/ff ( M O O V Y )  Tim Stdrt 

I W d I  

1.11 lYdl 
PI Bar Press. "9 S t r t l c  Press. ' H i 0  

llldl (1-11 
Condensed 
Operator In1 tiilr 

lj:+ ,inches 

4 1 P h  

e 

0 

e 

m 

... 

4 Dry  rlr purga dtm s r m l i n g  tmt S t m a 6  
Console /d 
Weather 

Raurkr 

... . . .  . . .  ....... ~ 
F-37 .-- 

. .  ~ .:: . 

.... ..- , . . . . . .  . + .  



.- - 
-" . .  I 

t c c 

G-40 

-I- F . i J  

0 

e 

0 

0 

0 

0 

0 

0 

0 



0 

0 

p u n  , .... , , . , , , , , .MMITO-YIM E P R I I I ~ S  
ULTE .. .... . . .. . , . , .B-lFfl 
SHRINB LOCPlTIa ..ovTLEl c 
SHRI WPi ...... , .PSu 

IWI1I)L LW !XU . 0.010 
11D TW luRsER ....... 

PROSE LflETW M W E  ...... l l ' ,  STEL 
HIIW Dc LoC~~lOYlft1. . . . . .  b9.00 
110ZltE 1.0. ..... ....., ..... 0. IS1 
ASSUCl MISNRf, 1 ..,... .. 39.00 

I: FKIOR ..........,. ....... 0.48 
PROS( nLlm r n I I ( B  ....... llo.00 
mm ID1 srlllrs ... I . , . . .  160.00 
REFm oa P ............ 0.m 
DllVlwl mlR rrm IVI . . I  0.996% 
FllY LEU O!lt4 .....,... .. 0,014 I 1' Hg 

Itifire TeqaIturel  d q .  f 

81 10.00 
n 10.00 
12 30.00 
81 10.00 
Dl l0.W 
n b0.W 
81 10.00 
81 BO. 00 
81 90.00 
82 100.00 
81 110.00 
81 11o.w 
BS I3I.W 
BS l10.W 
BS ls0.00 
05 lb0. 00 
US ll0.W 
m IB0.W 
05 lW.00 
BS loo. 00 
85 110.00 

m 130.00 
05 no. 00 

BS 140.00 1rm 
Em 

vM.100 
98p.100 
w3.uo 
w1.850 
I001.OlO 
lW.9lO 

1014.410 
1OIB.s l  
1021.110 
1026.900 

IbS.LS0 
lol9.4LO 
lWS4 
lM1.W 
1Wl.Boo 
IoY.WO 
IW0.100 

1068.445 
1011.uo 
IO16.Ro 
IWO.960 

i0io.m 

ioli.in 

i M 4 . m  

0.m 1s 0.41 0.41 
0.B 1s 0.41 0.41 
0.B I% 0.41 0.41 
0.B 1% 0.41 0.41 
0.B 1% 0.41 0.41 
0.m 1% 0.41 0.41 
0.83 I% 0.41 0.41 
0.63 1% 0.41 0.41 
0.B I l l  0.41 0.41 
0.m I l l  0.41 0.41 
0.A I l l  0.41 0.41 
0.B I l l  0.41 0.41 
0.B I l l  0.41 0.41 
0.B 157 0.41 0.41 
0.m I l l  0.41 0.41 
0.m I l l  0.41 0.41 
0.m IS 0.41 0.41 
0.B IS 0.41 0.41 

0.m IS 0.41 0.41 
0.a 118 0.41 0.41 
0.B ll0 0.41 0.41 
0.85 IS 0.41 0.41 
0.63 ll0 0.41 0.41 

0.m im 0.41 0.41 

294 9l.w 91.00 
3m n.00 93.00 
In 93.00 91.00 
116 93.00 91.00 
1H n.OO 91.00 
172 m.OO 92.00 
m n.00 91.00 
zn 91.00 93.00 
173 97.00 93.00 
111 n.00 93.00 
119 H.00 94.00 
lbh 9b.W 94.00 
ll0 93.00 93.00 
lla n.00 93.00 
ll0 96.00 94.00 
130 93.00 93.00 
134 93.00 91.00 
110 91.00 93.00 
1s IW.00 9l.W 
1% 95.00 94.00 
1U 93.00 93.00 
in 93.00 91.00 
13l 9S.00 91.00 
la 9b.00 93.00 

F-34 
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0 

0 

0 

0 

0 

0 

0 

0 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 F-41 

0 



6-44 
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0 

0 
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0 
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0 
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Pun .............. 1101w~c-m~ 
DPTE .............. .8119I88 
SbnPLIffi LOUlIDl ..OuNlO 
SMPLL WE ........ PSD 
nlm IlLMEn ......... 3.00 
OER1lOR .......... . J #  
~miEm TDIKMIURE 75.00 
BPRMnRlC PRESlJPi 14.17 
SIPIIC m6uRL IPS1 4.15 
fILlER UllsLR ...... PI0 
n i w . w E  votm ., 
IYIlIY LFU MCK 0.wn 
IID 1w *uBm ....... 

PROK tnen MI PIE ..... .96', OLASS 
Ml6nl C5 LoCblIMI1tl...... 69.00 
NUIZLE 1.0. ................ 0.186 
lgulED R O I S I M ,  I ........ S9.00 
5mE #I umm .......... s.w 
NlLR )(I! llllm ........... Rbc-4 
ElEl 0UlP Ha ............. 1.18 
KFYTM ................... 0.41 
RUSE nrrm mllnn ....... s0.w 
E b l I R  #I sElllls ......... U0.W 
RmRacl w P ........... *N/P 
WllW RfDl FYlOR III ... I . W W  
FIW w GIRO( ........... 0.014 a 5' 4 

F-42 
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- 

0 
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0 
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APPENDIX F.4  - Blank PSD Runs 

0 

0 

0 

'0 

0 

'0 

JES/055 
F-45 
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Dry a i r  purqe witam s a q l i n q  wt Strear6 
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0 
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0 '  
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APPENDIX G - MOISTURE AND ORSAT ANALYSIS F I E L D  DATA 

G . l  - M o i s t u r e  R e c o v e r y  
6.2  - O r s a t  

8 

'0 

0 

0 

J E S / 0 5 5  
G- 1 



0 

0 

APPENDIX  G.l - Moisture Recovery 

0 

a 

0 

0 

0 

J E S / 0 5 5  
6-3 



IMPACTOR F I E L D  DATA 
l 5 I - J '  

I 
0 mi Plant Name> flWrbJ7-2 

(1.11 P G 3 2  sei- LJ Sampling Location, A Sample Ident.> 
Type of ImNtor> AN 5i Impactor Substrate' 

( HHW 1 
ft. Duct Dimensions 

PTCF d/A  x ; , , g %  Teit Duration 20 L=*l min. 

Nozzle Die. 0. #(- inches Condensed Yater 
Intake leak rate 5.015 Operator in i t la l s  
u w e  i/> : -ib 15in. 

::-:; wa D a t e U S - & ~ M D D Y ~ ~  -r f t .  or 'Zmeter (HHMM) Tim Finish wt: 

101 Bar PI&? 29, 13 "H9 Static Press. "nzo 
Inr 11.31 

Irm 
c y  LItII 

D r y  a i r  purge when raapling *It stream 
Console 
Yoather 

Ranarks 

F-7 

0 

0 

a 

0 

0 

e 

e 

a 



0 

0 

0 

0 

0 

0 

RAblAW 
C O R C O R A T # O *  

MOISTURE RECOVERY FORM FOR METHODS 4 ,  5 ,  6 

n55-&36W- MMUl 
P l a n t  &&qi.la % B + S N l r J C J  Sample I d e n t i  f i c a t i  on Code : -1tJ- I 

Date 05 - l b - 6 6  m# 
~ a m p l  ing  l o c a t i o n  INLET 

- F; I k c  db. - 
sample type N l l l  
Run number 

Sample box number 

Clean-up person U 
Solvent r inses 

c 

Amount o f  Imoinae r Yeiaht l a r a  mr I 
mpi naer Impinger Solution Impinger l i p  Height 
Number Sol u t i  on l a 1  Conf i o u r a t i  on F i n a l  I n i t i a l  Gain 

I I I I I I 

Total Yeight Gain (grams) 3 r : .  eD 

G-5 



0 

.. I 

K =  45 IMPACTOR FIELD DATA 

MI Plant  Name> r f ' - n - ~ . n r ~  
I 1 . N  

Sampling Location' cv'/*< Sample Ident . ,  

Type o f  Impactor> Impactor Substrater  

Date v / I ~ / P Y  (mDDVV) Time S t a r t  
1 1 - 1 1  - Ill141 

Duct Dimensions X ft. o r  Diameter ft. 
PTCF DGMCF 

,+ 6' inches Condensed Yater  tlozzle Dia. .,dL 

Intake leak r a t e  

( H H M M )  Time Fin ish (HHW) 
,,.a,, 

r 7.i 1Sdl 

1I11S1 IYdI 
SV Test  Durat ion n i n .  

Bo, Bar Pre:;? 23.15 " Hg S t a t i c  Press. "Hi0 
11-31 .,11 111,Bl 

Operator i n i t i r l s  

Dry a i r  purge when sampling wet strermr 
Console 
Weather 

ReBUrtS  

F-9 .. 

0 

c 

0 

0 

0 

0 

0 

0 

0 



e 

e 

e 

'0 

e 

e 

e 

RADIAN 
C O R C O R l T # O *  

CW)ISTURE RECOVERY FORH FOR METHODS 4 ,  5 .  6 

f l S S - O ~ l b % k  -~.AM'II - 
?Ian( H O N W ~  53C~3- S;Pldbl  Sample Identification Code: 

D a t e  m-ib-%% XAD T r a p  * N4 
ora - 1  

Sampling location c , T c W  R 6lkr No w - 2  

?dn n m o e r  I F . 2 M -  ~ ~ ~ ~ I . Q  u- R(lt14) % 
ty FllkLu 

I,i,ent r i n s e s  J-&---- 

Sample t y p e  M 1 1 1  

Sample box number 

: lean-up person RFT 

Total Weight Gain (grams) 

6-7 



8 

IMPACTOi F I E L D  DATA 
c c , t E ? 7  ‘7 

plant N ~ ~ ,  p o N ~ B ~ i ~ -  SSO* ~ P K ~ w G S  

Sampling Location> C c T C C T  - C - . Sample Ident.,~ 
Type o f  Impactor, A f . r ’ ~ r ’ c u  Impactor Substrate> C=Lc*Si F I  Rk* 

Date t/jl’c* (WDDYY) Time Start 1 L 7  (HHHHM) Tim Finish 9 I 2 7  (HHW) 

Duct oimnsions X i r .  o r  D i a m i i i r  3- i t .  
PTCF DGUCF Teit Duration ~ ‘ 8 3 1 ~ ~  min. 
Bar Press. 
tlozzle J i a .  ~-‘:?7 (KLhnches Condensed Yater 

ladl 7 - I; I1u.) 

ladl 

lYdl 
Static Press. “HzO 

11110 --mr 
ladl 

11).1 iar(i 

udl IUIII 

9 
Intake leak rate- C f m  Owrator in i t ia l s  CNdL 

I I I I I I I 
7am ilia Nin (sdl (mu in8 1-1 n r r ~  IO* lna 

Dry a i r  purge when sampling wt streams 

Yeather 

Rrmarks 

Console &= 0. p i ( = O , Y f  

F-11 

8 

8 



a 

0 

MOISTURE RECOVERY FORM FOR METHODS 4 .  5 .  6 

MSS-os fe  - M M I I (  
? I  a n t  ~~>I\JS-W'I ' jdh ~?Zi iU ' t>  Sample Identification Code : ora. I 
Date C s  - t & - < &  XAO Trap K tdA 
Sampling location OoriEr  D Ctlewflo. 9 
Sample type I4 I l l  

gun number 1 

Sample box number 

Clean.up person 

?:i:.ent r i n s e s  . .  

, I I 

I 
I 

i I I I 
I I 

7 I 
I 

Total Weight Gain (grams) 

G-9 



0 

. . .  
/yI.>!, . + .,:"-? 

&( j i ; . r z  :3 P%.i 
Z,J,,) I [w, Plant  Nam> . . Y /  a t.,; 

. .  
Sampling Location, C . , T L ~ J  .: - Sample Ident .>  

Impactor Substrate, : 7 T y p e  o f  Impactor, /-r 
11.11 BO' Date ?. -, I*~'. . 'P(MDDYY) Tfm S t a r t  IT :  31 (HHMJIDI) Time Ffnish ~,!;;-I~(HHM) 

>-. ft. Duct D i a n j i o n s  X ft. Z Z Z r  I 'i 

PTCF DGHCF Test Duratfon [+''; min. 

+ laill 

-Oar (nai 

ladl 7- 

g 7ftoZZle Dfa  .a nches 
101 Bar Press. "Hg S t a t i c  Press.- "HzD 

Illdl Inr 1 b I I  
Condensed Uater  

sa 
&A'€ 

gms 
Intake leak r a t e  of c h  Operator i n f  t i a l  s 

Dry a f r  purge when samplfng wet s t r e a m  
Console 
U""th.P 

UI Remarks 
I 

F-13 

0 

e 

0 

0 

0 

0 

0 

0 

0 



RADIAN 
C O I C O I A T 8 O I  

MISTURE RECOVERY FORM FOR METHODS 4,  5. 6 

Plant  W M M Q  Sample I d e n t l f l c a t l o n  Code: 

Date 0% - lb -e@ XAO Trap # 

Sampling l o c a t i o n  O d x E r  A E(kv do. w-7 
Sample type H 11 
Run number 2 
Sample box number 

Clean-up person 

Solvent r inses 

Tota l  Uelght  GIIn (Pram) 

G-11 



0 

0 

0 

0 

'0 

0 

MISNRE RECOVERY FORM FOR METHODS 4,  5. 6 

Plant I i 0 r s 5 W  Slmpl e Identification Code: 

D a t e  05-17- XAD Trap # 

Sampling location 0dWTi-i-c 5l-33 tJ3. w-4 
Sample type r-i I (I 
Run number 2 
Sample box number 

Clean-up person 

Solvent rinses 

I 
6 I I I I I I I I 

I I I I I I 
7 I I I I I I 

I 

Total Weight Gain (grams) 

- w . 7  tr 
0 

0 

6-13 



0 

. 'q 

MOISTURE RECOVERY FORn FOR IElHOOS 4, 5, 6 

Plant f l m ~  Sample Ident i f lca t lon  Code: ~ ~ - ' % I ~ - ~ J I  1-w3 
Date 8 ( \ J ( @  XAO Trap I ub- 
Sampling locr t lon  LLx 
Sample type ~ Y M I I I  

Run number 5 

Sample box number hJ h- 
Clean-up person R w ,  
S o l v e n t  rinses Wbl Io, Q) 

~ ~~ ~~ 

Total Yelght Gain (grams) 

G-15 



0 

0 

0 

0 

0 

0 

0 

0 

0 



0 

0 

0 

WISTURE RECOVERY FOFA FOR MEMOOS 4,  5. 6 

Plant mA< Sample I d e n t l  f l c r t l o n  Code: 

Date d f 7 h  XAD Trap X 

Sampling l o c a t i o n  &A+ 8 

Run number .3 6." OI3 
Sample type MjFl f l f  

Sample box number 

Clean-up person @&- 
Solvent r inses 0.f - 

Imp 1 nger Imp 1 nger So1 ut  1 on 

0 
6-17 



f?J,,._ ‘/L IMPACTOR FIELD DATA 

WI P lant  Namw 
11.31 

Sampling Loration> OUT- A Sample Ident., fiLw 
0 

0 

0 

0 

0 

0 

0 



0 

0 

0 

0 

0 

0 

0 

0 

KICY)ISNRE RECOVERY FOPJI FOR H N O O S  4,  5, 6 

P l a n t  Sample Identification Code: 

Date f/,7 / 8c  XAD Trap W 

Sampling location &\h 
Sample type f i lNI / / (  
Run number A 3 W  

Clean-up person a%t, a0 
Sample box number 

Solvent r inses 

I I I I I I 

I I I 
I I 

I I 
1 I I I 

Total Ueight Gain (grams) 

G-19 



0 

0 

0 

0 

0 

0 

0 

0 

0 

WISlURf RECOVERY FOrpl FOR H W S  4, 5, 6 

Plant d l n ~ ~ ~  0 Sample Ident i f icat ion Code: 

Date 8 / / g / Q ?  XAO Trap I 

Sampling locat ion ~ a C ( e t  A- 
Sample type MY 111 
Run number Lf 
Sample box number 

Clean-up person 

jolvent rinses 0. l  d H d O ,  

-P- h J - f b  

h u n t  of 
Imp 1 nger Impingar Solution Impingar T ip  
Number Solution l a )  onf l w j o n  

I O  

I N ( 0 3  I 5-rb I5q9.7 91.c 1 6.2- 

- I  I I I I I 
I I I I I I 
I torzs- 
I I I 

I h o b  I751.0 I Y7f. t  I3ld.p'  

I -3 

1 I 

2 

3 

I D ,  J t'd? 

I O J J  PI& 1 f & I O >  

j &<ne 
i 5 l / L a  1 383 Mob j 131.3 j 7y.3 j 10.7 
I 1 I I I I 

6 I I I I I I 
1 1 I I I I 

I 
I 7 I I I I I 

I 
/ W S  1 L!b.s- j s8.0 
j Y7S. t  j v73.0  j /.y 3 4 

5 

Total Yelght Gain (grams) & 3 89.1 

6-21 
0 

0 



- T I c.+, IMPACTOR FIELD DATA 
RdPJ 

I wi P l a n t  N ~ W  / / )cr isa, , -k ,  
Sample Ident .> A 0 
Impactor Substrate> 

11.11 
Sampling Location>&& A 
Type o f  Impactor’ f l n r b a c n  

Duct Dimnsions X ft. or Diameter ft. 
(WDDYV) Tina Start HzS (HHIDI) T i m  F in ish  (“MI (E, D a t e d d g y  - 

PTCF , gc/ T- Test  Duration ,:%: min. 

Nozzle M a .  

I..) 

--mr MI Bar Press. “g S t a t i c  Press. *Hi0 
r1-11 

N W  

Dry air purge wha s a q l i n g  net s t r e a m  
Console w /&? 
Weather 

0 Rrvrkr 

.. F-23 

0 

0 

ii 

0 

w 

0 

0 

I 

0 

a 

0 

0 



0 

0 

0 

0 

0 

0 

. .  . . . . . . . . . .  .. . . . .  . .  . . .. . - . . .. - - . 

HOISNRE RECOVERY FOM FOR HC"HODS 4, 5, 6 

Plant ~ A D A J ~ A . ~  To Saw18 Identification Coda: 

Date ?/I[)?? XAO Trap # 

 ampl ling location Q L ~ C L ~  C 
Sample type ~h ! i l  
Run number ? 
Sample box nuuber 

Clean-up person 

Solvent rinses 0 .  I J 6'3% 

P LJ-'9 

.. 

Total Weight 6rln (grams) 

- 

1 1  
6-23 



0 

FLAW .............. IIOMD-SOM MRlIlEJ 
D A B  .............. .8-IB-W 

SWti m ........ m 
s m i m  miia ..cum c 

2.00 

84.00 
24.17 
-0. Y 

0.010 

mlF L r n  YD nsr I..... 121, rn 

m m  mimar, I ........ 39.00 

ma wrh IO ..... .,...... 1.19 

EIW (r LKbTIpIt4t) ...... b9.W 
ROZlU 1.D. ..,... ....,..... 0 . W  

WIU m1 UILl .......... u 
m m urn ...........Me4 

K fYm ...l........l...l.. 0.M 
PROE %Am SmlN ....... m.00 
%Am Io1 mils ..a ...... zbo.00 
Efmmxrnr...... ...... 0.10 
m/w m fym IV) ... o.wuo 
flyL LIY aEp: I..,. I..... 0.014 8 5 '  nq 

9 

0 

n 12.00 817.100 
20.00 
30.00 
(0.08 
54.00 
bo. W 
70.00 
78.00 4101 

M.W h W  
w.OO 

100.00 
llO.00 
120.00 
130.00 
l(0.W 
IS0.W 
1M.W 
17a.w 
180.00 41% 

0.10 
0.m 

0.10 

0.10 
0.10 

0. n 

0.n 

0.n 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

0.10 
o.m 

0.31 

0.31 

0.31 

0.31 

0.31 
0.31 

0.31 
0.31 

3.31 
0.31 
0.31 
0.31 
0.31 
0.3) 
0.31 

0.31 
0.31 

0.31 

0.31 

o.m 
0.m 

0.m 

0.31 
0.31 

0.U 
0.31 
0.31 

0.m 
0.m 
0. m 

0.m 
0. m 

0.31 

0.31 
0.31 

0.31 
0.U 

0.31 

F-25 

U.00 

(0.00 
n. 00 
95.00 
97.00 
n.00 

100.00 

94.00 
94.00 
97.00 
W.00 

101.00 
IW.00 
97.00 
71.00 
94.00 
9l.W 
92.00 

n.m 
u.00 
M.00 
85.00 

w.00 
11.00 
71.00 
n.00 

14.00 
M.00 
94.00 
n.00 
14.00 
98.00 
7b.M 
9b.W 
9l.M 
11.00 
11.00 

m.00 

5.00 
1.W 
5.00 
s. w 
5.00 
J. w 
3.00 
5. w 
5.00 
1.00 
1.00 
5. 00 
J. 00 
J.W 
1.W 

5.00 
1.W 
1.50 

J a m  

0 

0 '  

0 ~ 

0 

0 



0 

0 

. ... . 
~ . - .. - - . 

RAD= C O R C O R I T I O I  

MOISTURE RECOVERY FOWl FOR M C l W S  4, 5. 6 

Plant MoJvAJP Suple I d e n t i f i c a t i o n  Code: 

Date 8 /1e19?  XAO Trap I 

Sampling l o c a t i o n  CuT L k t  h 
Sample type 3~ I [ (  

Run number 5- 

Sample box number 

Clean-up parson m6hLB.c---Frcl 
Solvent r inses 0.1 Al 4- 

I 

6-25 

0 



0 

PtnyT ,............. msbmo - SOY SPRIIGS 
DATE ......., . . . . . . .E-IB-W 
SMPLIW~ tocni i tw ..OUTLTT o 
SMPLE IVPr ........ Pa 
RUI W R  ......... 2.00 
OPERPIOR . .. ... . . . . .Uf 
RRlEyT TUPERnNRE 82.00 
EMUETRIC PRESSURE 24.11 

FILTER WWER ...... 20 
MlLSRWLE YOUR .. 
INITlY LUK CHECK . 0.WB 
XAD TRAP WHKR ....... 

STW mssu~ 4.n 

PROBE LUBTW AND MPE ...... 96', GLMS 
HEIWT C6 LOCAIIONlItl...... 69.W 
muiiLi 1.8. ................ & I &  
mum noisiuRL, I .... .... s9.m 
SmE SUI IOIWER ........ .. 4.00 
WER BPI NUER ........... RIC-4 
mEn WTR HD ......... .... I .7B 
K FAETOR .............. ..,.. 0.50 
mif mm snlm ....... 150.00 
HEIm 801 Sll ' fINB .... ..... 260.00 
REFERneE w P ............ W/A 
DIYIW llErm FYTOR ( V I  ... 1.00750 
FIW, LEAK CHECK ........... 0.014 0 S' Hp 

e 

0 

El 
E1 
81 
81 
Em 

0.W 14250 
10.00 
10.w 
10.w 
40.03 
S0.W 
b0. W 
b9.W 1 S i S . l  

161% 
b9.W 17164 
14.00 
04.W 
94.00 17115 

104. w 
114.00 
124.00 
134.00 
144.64 
1Sk.W 
Ib4.W 
174.04 IEiU 
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YIELD 6,1171E+01 9.48 c PER CENT 9/20/8e 
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Sample ID 
Sample type 
Collection date, time 
Receipt date 
Co")?'c.ian "-:e 
f l a g  date 
Locet lon 
Other ID'S 
Comments 
Report to 

PS 88,06080 
MISC 
8/18/88 0100 
8/29/88 
P!?r/g? 
10/28/88 
IDl8ODA SPRINGS 
US48 
M8S081888, "03 BLANK1 ARCHIVED SAMPLE 
GERRY LUSTER 

Type of analysis 1*5*5*511*  PB ********** 
Verified by CL ( 9/26/88) and CL ( 9/26/88) 

Length of count 1000 mln 
Date, time counted 9/17/88 l4llO 

Preparer ERVL 
Counting syatem TN2A 
Sample slze O.SOOOO0 8AWP 
comments 50 ML O r  100 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PB-210 -2.4724E-01 394.44 8 PCI/SAMP 9/17/88 ANALYSIS 
PB-210 -214792L-01 384.43 8 PCI/bAMP 8/18/80 COLLECTION 
YIELD 6.8939E+Ol 9.63 8 PER CENT 9/11/88 

Type of analysis ********I* PO-AUTO S L S * + S S S I S  
Vecltled by GL ( 9/26/88) and CL ( 9/16/88] 
Date, tima counted 9/20/88 i4I21 
Length of count 1000 min 
Preparer ERVL 
Counting systwn AB19 
Sample alze OISOOOOO SAWP 
Comments so ML or 100 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PO-210 3,3136C-01 28.20 8 PCI/SAMP 9/17/88 ANALYSIS 
PO-210 4.2S53C-01 28.20 8 PCII8AMP 8/18/88 COLLECTION 
Y IELD 6.6167CtOl 6.75 8 PER CENT 9/17/ee 
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e 
Sample ID PS 88,0608OX 
Sample type MISC 
Collection date, t ime e / i 8 / 8 8  0100 
Receipt date 8/29/88 
Completion date 9/26/ee 
Piag date io/ze/ea 
Other ID*s ws4e 

e 
Location IDISOOA SPRING8 

Comments MSSO81888, "03 BLANK: ARCHIVE0 SAMPLE 
Report to GERRY LUSTER 

Type of analysis S * L * S S S t S Z  PB ********** 
Verlfled by GL ( 9/26/ee) and GL ( 9/a6/8a) 
Date, tine Counted 9/17/88 14110 
Length of count 1000 min 
ereparer CRVL 
Counting system TN28 
Sample slze 0.500000 SAMP 
Comments 50 ML OF 100 

e 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PB-210 i.~za4etoo 51.93 I PCI/SAMP 9117/ee ANALYSIS 
P8-210 1.3320EtOO ~1.93 t PCI/SAWP a / i a / e e  COLLECTION 
Y ICLD 7.si3ectoi 8 . w  t PER CENT 9/i7/ae 

e 

e 

Type of analysis **I******* PO-AUTO + S S S L I S C S L  e Verltied by GL c 9126/88) and GL c 9/26/88) 
Date, time Counted 9/ao1aa 14121 
Length ot count 1000 min 
Preparer ERVL 
Countlnq system AS20 
Sample size 0.500000 SAMP 
Comments so ML or 100 . 

NUCLIDE ACTIVITY 2 8IC ERROR UNITS DATE 
PO-210 l11527E+O0 14.70 I PCI/SAMP 9/17/88 ANALYSIS 
~09210 1.1239EtOO 14-70 a PCIISAMP a/ie/aa COLLECTION _ _  a i  obszctoi 6.2s a PER CENT 9/171ee 
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APPENDIX L.2 - PSD Radionuclide Data 

(data to be supplied) 
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APPENDIX L.3 - Blended Feedstock Radionuclide Data 
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APPENDIX L . 4  - Summary o f  Analyt ical  Data 
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e 
TABLE L.4-1. 

COMPLETE LIST OF RADIAN SAMPLES RECEIVED BY EERF 

€ERE NUMBER 

PS 8 8 . 0 5 6 4 6  

0 

PS 88.05647 

PS 88.05648 

PS 88.05649 

PS 88.05650 

PS 88.05650x 

PS 88.05651 

PS 88.05652 

PS 88.05653 

PS 88.05654 

PS 88.05655 

PS 88.05656 

PS 88.05657 

PS 88.05658 

COLLECTION RADIAN NO. 

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 

8/19/88 

8/19/88 

6/17/88 

6/17/88 

8/17/88 

M518.23.75 

MS17 

MS20,24,71 

MS28 

MS21,25,72 

MS21.25.72 

MS29 

MS19.26.73 

MS30 

MS99,82,84 

MS83 

MS49 

MS32.33.80 

MS34 

1.4-3 

0 

9/14/80 

RADIAN DESCRIPTION 

MSS081788-MMlll-IN-2-PRA 
MSS081788-MMlll-IN-2-PRN 
MSS081788-MMlll-IN-2-F 
PROBE RINSE AND FILTER 

MSS081786-f lMll l -IN-2-IR 
IMPINGER 

MSSO81786-MMlll-OTA-2-PRA 
MSS081788-MMlll-OTA-2-PRA 
MSS081788-MMlll-OTA-2-F 
PROBE RINSE AND FILTER 

MSS081788-MMlll-OTA-2-IR 
IMPINGER 

MSS081788-MMlll-OTB-2-PRA 
MSSO81788-MMlll-OTB-2-PRN 
IISS081788-MMlll-OTB-2-F 
PROBE RINSE AND FILTER 

MSS081788-MMlll-OTB-2-PRA 
MSS081788-MMlll-OTB-2-PRN 
MSS081788-MMlll-OTB-2-F 
PROBE RINSE AND FILTER 

MSS081788-MMlll-OTB-2-IR 
IMPINGER 

MSS081788-MMlll-OTC-2-PRA 
MSSOB1788-MMlll-OTC-2-PRN 
MSS081788-MMlll-OTC-2-P 
PROBE RINSE AND FILTER 

MSS081788-MMlll-OTC-2-IR 
IMPINGER 

MSS081988-MMlll-OTD-5-PRI\ 
MSS081988-MMlll-OTD-S-PRN 
MSS081988-MMlll-OTD-5-F 
PROBE RINSE AND FILTER 

MS50819-MMlll-OTD-5-IR 
IMPINGER 

MSSO81788-FS-2-C 
FEEDSTOCK 

MSS081788-MMlll-IN-3-PRA 
MSS0B1788-MMlll-IN-3-PRN 
MSS081788-Mfllll-IN-3-F 
PROBE RINSE AND FILTER 

MSS081768-NMlll-IN-3-IR 
IMP INGER 



PS 88.05659 8/17/88 NS39,43,76 NSS081788-NMlll-OTA-3-PRA 
MSS081788-NHl1l-OTA-3-PRN 
NSSO81188-NN111-OTA-3-F 
PROBE RINSE AND ?ILTER 

NSS081188-flHlll-OTA-3-IR 
I NP INGER 

NSSO81788-NNlll-OTA-3-IR 
INPINGER 

0 

PS 88.05660 

PS 88.0566OX 

8/17/88 

8/17/88 

NS46 

NS46 

PS 88.05661 8/17/88 NS38,41,77 NSS081788-NNlll-OTB-3-PRA 
NSS081788-NNlll-OTB-3-PRN 
NSSO81788-MNlll-OTB-3-F 0 PROBE RINSE AND FILTER 

PS 88.05662 

PS 88.05663 

8/17/88 

8/17/88 

PIS35 

NS36,42,18 

NSS081188-NNlll-OTB-3-1R 
INPINGER 

NSS081788-MNlll-OTC-3-PRA 
NSS081788-NNlll-OTC-3-PRN 
NSS081788-NNlll-OTC-3-F 
PROBE RINSE AND FILTER 

PS 88.05664 

PS 88.05665 

8/17/88 

8/17/88 

NS45 

NS31,40,19 

NSSO81788-NNlll-OTC-3-IR 
INPINGER 

NSS081788-NNlll-OTD-3-PRA 
NSS081788-NMlll-OTD-3-PRN 
NSS081788-NNlll-OTD-3-F 
PROBE RINSE AND FILTER 0 

PS 88.05666 

PS 88.05667 

PS 88.05668 

8/17/88 

8/17/88 

8/18/88 

PIS44 

NS50 

NS55,57,98 

NSSO81788-MNlll-OTD-3-1R 
INPINGER 

NSS081788-?S-3-C 
FEEDSTOCK 

NSS081888-NNlll-IN-4-PRA 
NSSO81888-NNlll-IN-4-PRN 
NSSO81888-NNlll-IN-4-F 
PROBE RINSE AND FILTER 

~ S S O 8 1 8 8 8 - N f l l l l - I N - 4 - I R  
INPINGER 

flSS081888-NNlll-OTA-4-PRA 
f iSSO81888-NMlll-nTA-d-,RN 

PS 88.05669 

PS 88.05670 

8/18/88 

8/18/88 

NS59 

NS53,52,94 0 
~~ ~~~ ~ _.._ . -.... 

NSS081888-"111-OTA-4-P 
PROBE RINSE AND FILTER 

PS 68.05610X 8/18/8 8 NS53.52.94 NSS081888-NNlll-OTA-4-PRA 
NSS081888-NNlll-OTA-4-PRN 
NSSO81888-"111-OTA-4-F 
PROBE RINSE AND FILTER 

NSSO81888-NNlll-OTA-4-IR 
INPINGER 

0 

PS 88.05671 8/18/88 NS60 

e 

L . 4 - 4  
0 



0 

0 
PS 88.05672 8/18/88 RS54,65,95 RSS081888-"111-OTB-4-P~ 

MSSO81888-HRlll-OTB-4-PRN 
HSS081888-"111-OTB-4-F 
PROBE RINSE AND FILTER 

PS 88.05673 8/18/88 

PS 88.05674 8/18/88 

h551 

RS58.56.96 

RSS081888-HHlll-OTB-4-IR 
IRPINGER 

0 
HSS081888-RHlll-OTC-4-P~ 
RSS081888-HRlll-OTC-4-PRN 
RSS081888-"111-OTC-4-F 
PROBE RINSE AND FILTER 

PS 88.05675 8/18/88 

PS 88.05676 8/18/88 

h562 

RS64.63.97 

HSS081888-HHlll-OTC-4-IR 
IHPINGER e 
RSS081888-RHlll-OTD-4-PRA 
RSS081888-HHlll-OTD-4-PRN 
MSS081888-MRlll-OTD-4-F 
PROBE RINSE AND FILTER 

PS 88.05677 8/18/88 

PS 88.05678 8/18/88 

PS 88 .05800  8/19/88 

r561 

r581 

RS85,87.92 

HSS081888-HHlll-OTD-4-IR 
IHPINGER 

RSSO81888-FS-4-C 
FEEDSTOCK 

H S S O ~ ~ ~ ~ ~ - H H ~ ~ ~ - I N - F B - P R A  
H S S O ~ ~ ~ ~ ~ - H M ~ ~ ~ - I N - F B - P R N  
RSS081988-nnlll-1~-~~-~ 
PROBE RINSE AND FILTER 

HSSO81988-"111-IN-FB-P~ 
HSS081988-"111-IN-FB-PRN 
HSS081988-"111-IN-FB-I 
PROBE RINSE AND FILTER 

0 

0 
PS 88.05800X 8/19/88 11585.87.92 

PS 88.05801 8/19/88 

PS 88 .05802  8/19/88 

p1586 

RS88,89,91 

H S S O ~ ~ ~ ~ ~ - H H ~ ~ ~ - I N - F B - I R  
IHPINGER 

e 
RSS081988-HHlll-OTA-FB-PRA 
HSS081988-HRlll-OTA-FB-PRN 

PROBE RINSE AND FILTER 
H S S ~ ~ ~ ~ ~ ~ - R R ~ ~ ~ - O T A - F B - F  

PS 88.05803 8/19/88 r590 RSS081988-"111-OTA-FB-IR 
IHPINGER 

0 PS 88.05804 8/17/88 

PS 8 8 . 0 5 8 0 5  8/17/88 

PS 88.05806 8/17/88 

PS 88.05807 8/17/88 

PS 88 .05808  8/17/88 

PS 88.05809 8/17/88 

PIS100 

HSlOl 

PIS102 

115103 

h5104 

h5105 

HSS081788-PSD-IN-1-ST1 

RSS081788-PSD-IN-l-ST2 TO 5 

RSS081788-PSD-IN-l-ST6 

RSS081788-PSD-IN-l-ST7 

HSSO81788-PSD-IN-1-ST8 

HSS081788-PSD-IN-1-ST9 

0 

0 

1.4-5 

0 



PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

88.05810 

88.0581OX 

88.05811 

R R . ~ ~ R I ~  

88.05813 

88.05814 

88.05815 

88,05816 

88.05811 

88.05818 

88.05819 

88.05820 

88.05820X 

88.05821 

88.05822 

88.05823 

88.0582a 

88.05825 

88.05826 

88.05827 

88.05828 

88.05829 

88.05830 

88.05830X 

88 .OS831 

88 .05832  

88.05833 

88.05834 

88.05835 

88.05836 

8/17/88 

8/17/88. 

8/17/88 

n / l ? / a a  
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 

8/18/80 

8/18/88 

a/ie/aa 
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 

0 
nsio6 

MS106 

PIS101 

!%lc!$ 
HSlO9 

HSllO 

MS111 

MS112 

PIS113 

MS114 

115115 

MS116 

MS116 

HS117 

MSll8 

m i 1 9  

HS120 

MS121 

PIS122 

115123 

~ 1 ~ 1 2 4  

PIS125 

m i 2 6  

m i 2 6  

MS127 

MS128 

MS129 

PIS130 

PIS131 

HS132 

L . 4 - 6  

MSS081788-PSD-OTC-l-STl 

HSS081788-PSD-OTC-1-ST1 

MSS081788-PSD-OTC-l-ST2 TO 5 
"-..,.,,.-.̂  ̂ --- 
. . L ~ G V L I I  I o o - r ~ - O T C - i - S ' r o  

HSS081788-PSD-OTC-l-ST7 

MSS081788-PSD-OTC-l-ST8 

HSS081788-PSD-OTC-l-ST9 

HSS081888-PSD-IN-2-STl 

HSS081888-PSD-IN-Z-ST2 TO 5 

nSS081888-PSD-IN-2-ST6 

HSSO81888-PSD-IN-Z-ST7 

PISS081888-PSD-IN-2-ST8 

HSSO81888-PSD-IN-2-ST8 

HSS081888-PSD-IN-2-ST9 

HSSo81888-PSD-OTC-2-STl 

HSSO81888-PSD-OTC-S-ST2 TO 5 

MSS081888-PSD-OTC-S-ST6 

MSS081888-PSD-OTC-2-ST7 

HSSO81888-PSD-OTC-2-ST8 

HSSO81888-PSD-OTC-2-ST9 

MSSO81988-PSD-IN-3-STl 

HSSO81988-PSD-IN-3-ST2 TO 5 

HSSO81988-PSD-IN-3-ST6 

HSSO81988-PSD-IN-3-ST6 

HSSO81988-PSD-IN-3-ST7 

MSS081988-PSD-IN-3-ST8 

HSS081988-PSD-IN-3-ST9 

HSSO81988-PSD-OTC-3-STl 

MSSO81988-PSD-OTC-3-ST2 TO 5 

HSS081988-PSD-OTC-3-ST6 

0 

0 

0 

0 

0 

0 



0 

0 

0 

e 

PS 88.05837 

PS 88.05838 

PS 88.05839 

PS 88.05858 

PS 88.05859 

PS 88.05860 

PS 8 8 . 0 5 8 6 0 X  

0 
PS 88.05861 

PS 88.05862 

0 

0 

e 

e 

0 

PS 88.05863 

PS 88.05864 

PS 88.05865 

PS 88.05866 

PS 88.05867 

PS 88.05868 

PS 88.05869 

8/19/88 

8/19/88 

8/19/88 

8/24/88 

8/24/80 

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 

MS133 

PIS134 

PIS135 

FMCl ,2,3 

FMC4 

FMC5,6,7 

FMC5, 6,7 

FMC8 

PMC9.10.11 

FMClZ 

FMC82 

MSSO81988-PSD-OTC-3-ST7 

MSSO81988-PSD-OTC-3-ST8 

MSS081988-PSD-OTC-3-ST9 

FMCO82488-MMlll-IN-1-PRA 
FMC082488-MMlll-IN-l-PRN 
FMC082488-MMlll-IN-1-P 
PROBE RINSE AND FILTER 

FMC082488-MMlll-lN-1-IR 
IMPINGER 

FMCO82488-MMlll-OTA-1-PRA 
FMC082488-MMlll-OTA-1-PRN 
FMC082488-MMlll-OTA-1-F 
PROBE RINSE AND FILTER 

FMCO82488-MMlll-OTA-l-PRA 
FMC082488-IRlll-OTA-l-PRN 
FMCO82488-MMlll-OTA-1-F 
PROBE.RINSE AND FILTER 

FMC082488-MMlll-OTA-1-IR 
IMPINGER 

FMCO82488-MMlll-OTB-1-PRA 
FMC082488-MMlll-OTB-l-PRN 
FMCO82488-MMlll-OTB-1-F 
PROBE RINSE AND FILTER 

PMC082488-M~lll-OTB-l-IR 
IMPINGER 

FMCO82488-FS-1 
FEEDSTOCK 

FMC13,14,15 FMCO82488-RMlll-IN-2-PRA 
FMC082488-MMlll-lN-2-PRN 
FMCO82488-MMlll-IN-2-F 
PROBE RINSE AND FILTER 

FIICl6 FMCO82488-MMlll-IN-2-IR 
IMPINGER 

FMC17.18.19 PMCO82488-MMlll-OTA-2-PRA ~-~ .~ - ..-. 
PMC082488-MMlll-OTA-2-PRN 
FMCO82488-MMlll-OTA-2-F 
PROBE RINSE AND FILTER 

~ n c 2 0  FMC082488-MMlll-OTA-2-IR 
IMPINGER 

FMC21,22,23 FMCO82488-MMlll-OTB-2-PRA 
FMC082488-RRlll-OTB-2-PRN 
FMCO82488-MMlll-OTB-2-P 
PROBE RINSE AND FILTER 

1.4-7 



PS 88.05870 

PS 88.05870X 

PS 88.05871 

es 88.05872 

PS 88.05873 

PS 88.05874 

PS 88.05875 

PS 88.05876 

PS. 88.05877 

PS 88.05878 

PS 88.05879 

PS 88.05880 

PS 88.05880X 

PS 88.05881 

PS 88.05882 

PS 88.05883 

8/24/88 

8/24/88 

8/24/88 

8/25/88 

8/25/88 

8/25/88 

8/25/88 

8/25/8e 

8/25/88 

8/25/88 

8/25/88 

8/25/88 

8/25/08 

8/25/88 

8/25/88 

8/25/88 

FHC2 4 

FHC24 

FHC83 

FHC26,27,28 

FHC29 

FHC30,31,32 

FHC7 3 

FMC33.34.35 

FHC36 

FHC84 

FHC37.38.39 

PHC40 

FMC40 

PHC41,42,43 

FHC4 4 

FMC45.46.47 

0 

FHCO82488-HH111-OTB-2-IR 
INPINGER 

FHC082488-HHlll-OTB-2-IR 
IHPINGER 

FHCO82488-FS-2 
FEEDSTOCK 

FMC08258B-MWlll-IN-7-PRA ~ ~ ~ ~ ~ . .  _.. - _._. 
FHC082588-HHlll-lN-3-PRN 
FHC082588-"111-IN-3-F 
PROBE RINSE AND FILTER 

FHCO82588-HHlll-IN-3-IR 
IHPINGER 

FHC082588-HMlll-OTA-3-PRA 
FMCO82588-HHlll-OTA-3-PRN 
FHCO82588-HHlll-OTA-3-~ 
PROBE RINSE AND FILTER 

PHC082588-HHlll-OTA-3-IR 
IHPINGER 

FHC082588-HHlll-OTB-3-PPA 
FHCO82588-HHlll-OTB-3-PRN 
FMCO82588-HHlll-fiT~ 
PROBE RINSE AND 

FHC082588-HHlll-OT8-3-IR 
IHPINGER 

FHC082588-FS-3 
FEEDSTOCK 

PMC082588-HHlll-IN-d-PRA 
FHCO82~88-MHlll-IN-4-PRN 
FMC082588-"111-IN-4-F 
PROBE RINSE AND FILTER 

FHC082588-HHlll-IN-4-IR 
IHPINGER 

FHCO82588-MHlll-IN-4-IR 
IHPINGER 

FHC082~88-HHl1l-OTA-4-PRA 
FHC082588-HHlll-OTA-4-PRN 
FHC082588-"111-OTA-4-F 
PROBE RINSE AND FILTER 

FMC082588-MHlll-OTA-4-IR 
IHPINGER 

FHC082588-HHlll-OTB-4-PRA 
FHC082588-MHlll-OTB-4-PRN 
FMC082588-"111-OTB-4-F 

0 

0 

01 



0 

0 PROBE RINSE AND FILTER 

FMC082588-MHlll-OTB-4-IR 
IHPINGER 

PMCO82588-PS-4 
FEEDSTOCK 

PS 

PS 

PS 

88.05884 

88.05885 

88.05886 

8/25/88 

8/25/88 

8/26/88 

FMC48 

FMC85 

FMC49.50.51 0 FMC082688-MMlll-OTA-5-PRA 
PMCO82688-MMlll-OTA-5-PRN 
FMC082688-MMlll-OTA-5-F 
PROBE RINSE AND FILTER 

PMCO82688-XMlll-OTA-5-IR 
IMPINGER 

P M C O 8 2 6 8 8 -1Mlll-n~8-~-P~ 

PS 

PS 

88.05887 

88.05888 

8/26/88 

8/26/88 

FMC52 

PMC53,54,55 0, 
~ ._... ..~ _ _ _  ..-. 
PHCO82688-MMlll-OTB-5-PRN 
FHCO82688-HHlll-OTB-5-P 
PROBE RINSE AND FILTER 

PS . 

PS 

88.05889 

88.05890 

8/26/88 

8/26/88 

PMC56 

FMC57,58,59 

FMC082688-MHlll-OTB-S-IR 
IMPINGER 

FHCO82688-MMlll-OTA-6-PRA 
F M C 0 8 2 6 8 8 - H H l l l - O T A - 6 - P R N  
FHCO82688-MMlll-OTA-6-F 
PROBE RINSE AND FILTER 

FHCO82688-HHlll-OTA-6-PRA 
FMC082688-MMlll-OTA-6-PRN 
PHC082688-HHlll-OTA-6-~ 
PROBE RINSE AND FILTER 

0 

PS 88.0589OX 8/26/88 

0 
PS 

PS 

88.05891 

88.05892 

8/26/88 

8/26/88 

FMC 6 0 

FMC61,62,63 

FMCO82688-MMlll-OTA-6-IR 
IMPINGER 

FMC082688-MMlll-OTB-6-PRA 
FMC082688-MMlll-OTB-6-PRN 
FHC082688-MHlll-OTB-6-P 
PROBE RINSE AND FILTER 0 

PS 

PS 

88.05893 

88.05894 

8/26/88 

8/26/88 

FHC6 4 

FMC65,66,67 

PMC082688-HHlll-OTB-6-IR 
IMPINGER 

FHCO82688-MMlll-OTA-7-PRA 
FMC082688-MHlll-OTA-7-PRN 
FMCO82688-MMlll-OTA-1-F 

0 

0 

PROBE RINSE AND FILTER 

FHCO82688-HMlll-OTA-7-IR 
IHPINGER 

PS 

PS 

88.05895 

88.05896 

8/26/88 

8/26/88 

FMC68 

FMC69,70,71 FMC082688-MMlll-OTS-1-PRA 
FMC082688-MMlll-OTB-7-PRN 
FMCO82688-MRlll-OTB-7-F 
PROBE RINSE AND PILT,ER 

88.05897 8/26/88 FMC72 PS FMC082688-MIllll-OTB-7-IR 
I HP I NGER 

0 

L . 4 - 9  
0 



0 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

es  

PS 

PS 

PS 

PS 

PS 

PS 

88.05898 

88.05900 

88.05900X 

88.05901 

88.05902 

88.05903 

a8.05904 

88.05905 

88.05906 

88.05907 

88.05908 

88.05909 

88.05910 

88.05910X 

88.05911 

88.05912 

88.05913 

88.05914 

88.05915 

88.05916 

88.05917 

88.05918 

88.05919 

8/26/88 

e,’? C,‘8 e 

8/26/88 

8/26/88 

8/26/88 

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 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

PMC74.75.76A PMC082688-MMlll-IN-FB-PRA 
PMCO82688-MMlll-IN-PB-PRN 
PMC082688-MMlll-IN-IB-F 
PROBE RINSE AND FILTER 

rr,1c, I FMCO82688-MMlll-IN-FB-IR 
IMPINGER 

FMC78,79,80A FNC082688-MHlll-OUT-FB-PRA 
PMCO82688-MMlll-OUT-FB-PRN 
FMC082688-IMlll-OTB-FB-F 
PROBE RINSE 

FMC78,79 PNCOB2688-MIlll-OUT-FB-PRA 
F M C 0 8 2 6 8 8 - I H l l l - O U T - C B - P R N  
PROBE RINSE 

FMC8l PMC082688-MMlll-OUT-FB-IR 
IMPINGER 

FMC140 FMC082788-MHlll-RB-F 

FMC25 FIC082388-PROBE BLANK 

FNC86 FMC082488-PSD-IN-1-STl 

FHC87 PMC082488-PSD-IN-1-ST2-5 

FMC88 FMC082488-PSD-IN-l-ST6 

FMC89 PMCO82488-PSD-IN-l-ST7 

FMC90 PMC082488-FSD-IN-l-ST8 

FMC91 FMCO82488-PSD-IN -1-ST9 

FNC92 FHCO82488-PSD-OTA-l-STl 

FMC92 FMCO82488-PSD-OTA-l-STl 

PMC93 PMC082488-PSD-OTA-1-ST2-5 

FMC94 FMCO8248B-PSD-OTA-l-ST6 

PMC95 FMCO82488-PSD-OTA-l-ST7 

FMC96 FMCO82488-PSD-OTA-l-ST8 

FMC97 PMCO82488-PSD-OTA-l-ST9 

FMC98 PMC082488-PSD-OTB-1-ST1 

PMC99 FMC082488-PSD-OTB-1-ST2-5 

PMClOO FMCO82488-PSD-OTB-l-ST6 

PMC101 FHC082488-PSD-OTB-l-ST7 

0 

0 

0 

0 

0 

0 

L.4-10 0 

I 



0 

0 

0 

0 

0 

e 

0 

0 

0 

0 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

88.05920 

88.05920x 

88.05921 

88.05922 

88.05923 

88.05924 

88.05925 

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 

8/2 4 /8 8 

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 

8/24/88 

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 

PMClO2 

PMC102 

PMC103 

PMC104 

FMC105 

PMC106 

PHC107 

FMClO8 

PMC109 

PMCllO 

PMC111 

PMC112 

FHC112 

FMC113 

PMCll4 

PMCl15 

PMCl16 

PHC117 

PHC118 

PMC119 

FMC120 

FMCl2l 

FHC122 

FMC122 

FMCl2 3 

FMC124 

PMC125 

FMC126 

PMC127 

PMC128 

L.4-11 
0 

PMC082488-PSD-OTB-l-ST8 

PHC082488-PSD-OTB-l-ST8 

PMC082488-PSD-OTB-l-ST9 

PMC082488-PSD-IN-2-STl 

FMC082488-PSD-IN-2-ST2-5 

PMC082488-PSD-IN-2-ST6 

FHC082488-PSD-IN-2-ST7 

FHC082488-PSD-IN-2-ST8 

FMC082488-PSD-IN-2-ST9 

FHCO82488-PSD-OTA-2-STl 

FMC082488-PSD-OTA-2-ST2-5 

FMC082488-PSD-OTA-2-ST6 

FHCO8Z488-PSD-OTA-2-STb 

FMCO82488-PJD-OTA-Z-ST7 

PMC082488-PSD-OTA-2-ST8 

PMC082488-PSD-OTA-2-ST9 

FMCO82488-PSD-OTB-2-STl 

PMCO82488-PSD-OTB-2-ST2-5 

FMC082488-PSD-OTB-2-ST6 

FMC082488-PSD-OTB-2-ST7 

PHCO82488-PSD-OTB-2-ST8 

FMC082488-PSD-OTB-2-ST9 

FHC082588-PSD-IN-3-STl 

PMC082588-PSD-IN-3-STl 

FHC082588-PSD-IN-3-ST2-5 

PMC082588-PSD-IN-3-ST6 

FMC082588-PSD-IN-3-ST7 

PMCO82588-PSD-IN-3-STB 



PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

88.05947 

88.05948 

88.05949 

88.05950 

88.05950X 

88.05951 

88.05952 

88.05953 

88 .OS954 

88.05955 

88.05956 

88.05957 

88.05958 

88.05959 

88.05960 

88.05960X 

88.05961 

88.05962 

88.05963 

88.06080 

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 

8/2 5/88 

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 

PHC129 

PHC130 

PMC131 

PMC132 

FHC132 

PRC133 

FMC129 

FHC130 

PHC131 

PHCl32 

PHC133 

PHC134 

FHC141 

?PIC142 

PHCl4 3 

PMC143 

PHCl44 

PHC145 

PHC146 

HS48 

FHC082588-PSO-OTA-3-ST2-5 

PHC082588-PSO-OTA-3-ST6 

PHCO82588-PSD-OTA-3-ST7 

FHCO82588-PSD-OTA-3-STB 

FRCO82588-PSD-OTA-3-STB 

PHCO82588-PSD-OTA-3-ST9 

PHCO82588-PSD-OTB-3-STl 

PHC082588-PSD-OTB-3-ST2-5 

FHCO82588-PSD-OTB-3-ST6 

PHC082588-PSD-OTB-3-ST7 

PMC082588-PSD-OTB-3-ST8 

FMC082588-PSD-OTB-3-ST9 

FWCO82688-PSD-PB-STl 

PHCO82688-PSD-10-ST2-5 

PHC082688-PSD-PB-ST6 

fHCO82688-PSD-FB-ST6 

PHC082688-PSD-FB-ST7 

PHC082688-PSD-P8-STB 

PRCO8268B-PSD-FB-ST9 

MSSO81888 
“03 BLANK 

MSSO81888 
“03 BLANK 

HSSO81888 
ACETONE REAGENT BLANK 
ARC- 

0 

e 

0 

0 

0 

0 

88.06080X 8/18/88 PS HS48 

PS 88.06081 8/18/88 PIS47 

0 
e s  88.06082 8/16/88 HS16 

PS 88.06083 8/16/88 HS13,14,70 HSSO81688-MMlll-IN-1-PRA 
HSSOel688-HHlll-IN-l-PRN 
HSSO81688-”111-IN-1-F 
PROBE RINSE AND FILTER 0 
ARCHIVED SAMPLE 

MSSO 81688-MMlll-IN-1-IR 
IMPINGER 

PS 88.06084 8/16/88 MS15 

0 

L.4-12 e 



ARCHIVED SAMPLE 

PS 88.06085 8/16/88 MS10.11.66 MSSO81688-MMlll-OTA-1-PRA 

MSS081688-MHlll-OTA-1-F 
PROBE RINSE AND FILTER 
ARCHIVED SAMPLE 

MSSO 81688-MMlll-OTA-1-IR 
I MP INGER 
ARCHIVED SAMPLE 

MSS081688-MMlll-OTB-1-PRA 

H S S O ~ ~ ~ ~ ~ - M M ~ ~ ~ - O T A - ~ - P R N  

0 
PS 88.06086 

PS 88.06081 

8/16/88 

8/16/88 

MSl2 

M S 7 . 8 , 6 7  ~.~ ~ . 
MSS081688-MMlll-OTB-1-PRN 
MSSO81688-MMlll-OTB-1-P 
PROBE RINSE AND FILTER 
ARCHIVED SAMPLE 

MSSO8 1688-MMlll-OTB-1-IR 
IMPINGER 
ARCHIVED SAMPLE 

MSSO8l688-MMlll-OTC-l-PRA 
HSJ081688-R~lll-OTC-l-PRN 
MSS081688-MMlll-OTC-1-F 
PROBE RINSE AND FILTER 
ARCHIVED SAMPLE 

MSSO8 1688-MMlll-OTC-1-IR 
IMPINGER 
ARCHIVED SAMPLE 

PS 88.06088 

PS 88.06089 

8/16/88 

8/16/88 

MS9 

M 5 4 . 5 , 6 8  

PS 88.06090 

PS 88.06090X 

PS 88.06091 

8/16/88 

8/16/88 

8/16/88 

MS6 

MS6 

MSl ,2,69 

MSSO8 1688-MMlll-OTC-1-IR 
IMPINGER 
ARCHIVED SAMPLE 

PROBE RINSE AND FILTER 
ARCHIVED SAMPLE 

PS 88.06092 

PS 88.06093 

8/16/88 

8/17/88 

MS3 

MS22.27.74 

MSSO8 1688-MMlll-OTD-1-IR 
IMPINGER 
ARCHIVED SAMPLE 

MSSO81788-MMlll-OTD-2-PRA 
MSSO81788-MMlll-OTD-2-PRN 
MSS081788-MMlll-OTD-2-F 
PROBE RINSE AND FILTER 
ARCHIVED SAMPLE 

PS 88.06094 

PS 88.06095 

8/17/88 

8/19/88 

MS31 

M93 

MSS081788-MMlll-OTD-2-IR 
IMPINGER 
ARCHIVED SAMPLE 

MSSO81988-HMlll-FS-5-C 
FEEDSTOCK 

L.4-13 
0 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TABLE L.4.2. SUMMARY OF RADIONUCLIDE ANALYTICAL DATA 
MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

~ ~ ~~ 

E E R F ~  Pb-210 Po-210 

Number C o l l  e c t i o n  2 fJ(%)b C o l l e c t i o n  2 a(%) b Sample A c t i v i t y  a t  A c t i v i t y  a t  

88.05646 
88.05647 
88.05648 
88,05649 
88.0560 
88.05650): 
88.05651 
88.05652 
88.05653 
88.05654 
88.05655 
88.05656 
88.05657 
88.05658 
88.05659 
88.05660 
88.05660X 
88.05661 
88.05662 
88.05663 
88.05664 
88.05665 
88.05666 
88.05667 
88.05668 
88.05669 
88.05670 
88.05670X 
88.05671 

8.3305Et03 
1.8239Et01 
2.1356Et02 
2.7978Et00 
2.7302Et02 
2.7058EtN 

-1.0378Et00 
1.4696Et02 
6.2612Et00 
1.3054Et02 

1.4745Et02 
4.9584Et03 
9.2746Et00 
3.7446Et02 

4.8166Et00 
1.8028Et02 
1.5643Et00 
1.5521Et02 

1.9875Et02 

1.1384Et02 
6.4497Et03 
3.8969Et00 
1.4698Et02 
1.8435Et02 
1.8605Et00 

2.1319E-01 

8.8834E-01 

8.2850E-01 

2.0009E-01 

14.73 
62.28 

7.56 
46.59 
12.84 
9.55 

166.88 
8.72 

34.85 
10.51 

445.11 
12.66 
10.78 

139.27 
8.13 

213.79 
42.75 

9.14 
113.60 

8.62 
129.33 

10.39 
535.36 

8.85 
12.10 

107.74 
10.18 
13.47 

59.13 

2.2678Et04 
1.9681Et03 
6.9447Et02 
3.2775Et01 
1.3639Et03 
1.2326Et03 
6.9610Et01 
4.7674Et02 
3.3825Et01 
7.1435Et02 
2.7727Et01 
1.4203Et02 
1.6983EtO4 
1.5327Et03 
1.2102Et02 
2.7038Et01 
2.7933Et01 
6.5178Et02 
7.3954Et01 
5.3281Et02 
1.3831Et02 
8.1043Et02 
6.5463Et01 
1.1247Et02 
2.0661Et04 
7.7787Et02 
6.0073Et02 
6.5428Et02 
4.2978Et01 

9.66 
8.71 
5.82 
6.34 

16.90 
10.72 
6.60 

12.28 
7.94 
8.72 
5.37 
9.59 
9.47 
9.34 

10.33 
7.72 
7.71 
8.24 
7.31 
8.35 
8.07 
9.71 
8.16 
9.74 
9.78 
7.67 
8.54 
5.71 
8.20 
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TABLE L.4.2. SUMMARY OF RADIONUCLIDE ANALYTICAL DATA 
MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

(continued) 

E E R F ~  Pb-210 Po-210 
Sample A c t i v i t y  a t  A c t i v i t y  a t  
Number Co l l ec t i on  2 u (%)b C o l l e c t i o n  2 u  (%)b 

88.05672 
88.05673 
88.05674 
88.05675 
88.05676 
88.05677 
88.05678 
88.05800 
88.05800X 
88.05801 
88.05802 
88.05803 
88. C5804 
88.05805 
88.05806 
88.05807 
88.05808 
88.05809 
88.05810 
88.05810~ 
88.05811 
88.05812 
88.05813 
88.058 14 
88.05815 
88.058 16 
88.05817 
88.05818 
88.0581 9 
88.05820 

2.3072Et02 
2.1621Et00 
1.5446Et02 
2.3646Et00 
2.1555Et02 
1.1254Et00 
1.1769Et02 
8.8948Et00 
8.0609E+00 

3.2140Et00 
1.8583Et00 
1.2284Et00 
2.3146EtOl 
5.4986Et01 
1.5248Et02 
2.9061Et02 
2.2684Et02 
1.8822Et02 

3.5874E-01 

-4.9235E-01 
-2.8614Et00 
9.6510Et00 
1.8104EtOl 
5.2845Et01 
1.0075Et02 
4.6583Et00 
4.1654Et01 
8.2314Et01 
2.4539Et00 
3.1484E+02 

11.29 
54.50 
14.16 
16.22 
10.43 
81.33 
10.03 
33.65 
26.56 

479.62 
37.31 
56.95 

103.96 
16.16 
13.56 
12.96 
13.13 
11.24 

112.64 
246.92 

23.97 
30.12 
12.36 
9.68 

13.66 
26.83 
9.21. 

13.12 
77.02 

7.02 

7.8065Et02 
8.3458Et01 
7.1882Et02 
3.6759Et01 
7.4050Et02 
5.1788Et01 
1.2383Et02 
1.2727Et02 
1.1732E+02 
3.6570Et01 
2.3810EtOl 
3.0845Et00 
1.2089EtOl 
1.0907E+02 
1.4688Et02 
4.1752E+02 
8.2206Et02 
7.8091 Et02 
2.971 1Et00 
4.0036Et00 
2.6530EtOl 
2.6630Et01 
7.0923Et01 
1.7854Et02 
5.6920Et02 
1.7832EtOl 
1.1942Et02 
2.3206Et02 
4.1396Et02 
8.1986Et02 

8.58 
8.06 
9.14 
8.08 
8.54 
8.12 
9.70 

10.15 
9.71 
7.86 
7.77 
9.58 
6.42 
7.31 
5.27 
8.22 
9.24 
8.92 
9.30 
9.13 
5.73 
5.45 
6.98 
6.83 
8.62 
5.74 
7.56 
9.30 

14.17 
6.56 

0 

0 

e 

0 

0 

0 

0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TABLE L.4.2. SUMMARY OF RADIONUCLIDE ANALYTICAL DATA 

(continued) 
MONSANTO, SODA SPRINGS, IDAHO (August 1988) 

E E R F ~  Pb-210 Po-210 
Sample A c t i v i t y  a t  A c t i v i t y  a t  
Number Co l l ec t i on  2 u (%)b Co l l ec t i on  2 u (%)b 

88.05820X 
88.05821 
88.05822 
88.05823 
88.05824 
88.05825 
88.05826 
88.05827 
88.05828 
88.05829 
88.05820 
88.05830): 
88.0583 1 
88.05832 
88.05833 
88.05834 
88.05835 
88.05836 
88.05837 
88.05838 
88.05839 
88.06080 
88.06080X 
88.06081 
88.06095 

3.0930Et02 
2.8405E+02 

4.4086E+00 
7.5207E+00 
1.7671E+01 
3.0524Et01 
7.6876E+01 

1.0126Et01 
9.2781E+00 
8.9375E+00 
3.3080Et01 
6.4943E+01 
1.2710E+02 
2.9967Et00 
1.5440Et01 
3.9859E+01 
7.9302E+01 
1.2205Et02 
1.6909Et02 

1.3320E+00 

1.2706E+02 

-1.1295E-01 

-8.6538E-01 

-2.4792E-01 

-8.7200E-01 

7.43 
7.13 

822.13 
25.67 
21.12 
9.57 

11.43 
10.82 

142.24 
18.12 
22'. 56 
17.47 
11.98 
9.96 
9.34 

38.98 
11.35 
13.92 
10.51 
9.53 

12.36 
384.43 

51.93 
172.22 
10.08 

8.7581E+02 
8.8097E+02 
3.8732Et00 
1.7920E+01 
2.6446E+01 
5.3508Et01 
1.1692E+02 
3.9526E+02 
8.8912Et00 
4.5394E+01 
4.2514E+01 
4.2150Et01 
1.4775Et02 
2.9479E+02 
8.0629E+02 
1.1181Et01 
8.1826E+01 
1.1456E+02 
2.0381Et02 
4.0921E+02 
6.003E+02 

1.1239Et00 

1.2537E+02 

4.2553E-01 

4.5172E-01 

6.49 
6.47 
8.50 
5.63 
5.27 
7.20 
7.57 

10.83 
7.49 
5.28 
5.13 
7.81 
7.33 
8.57 
8.49 
6.32 
6.43 
6.98 

10.05 
7.95 
8.84 

28.20 
14.70 
44.30 

9.68 

aAn "x" i n  the  sample number i nd i ca tes  a dup l i ca te  analysis.  Refer t o  

bA 2 u v a l u e  near o r  over 100 ind ica tes  t h a t  the  ta rge t  rad ionuc l ide  was no t  
Table L . l . l .  t o  determine corresponding Radian sample number. 

detected . 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TABLE ~ . 4 . 3 .  EERF INTERNAL - PERFORMANCE (QC) S A M P L E S ~  

~ ~~ 

Sample No. Po-210 Pb-210 Known (2a) 

A 
B-  1 ~. 

8-2 
c - 1  
c -2  

D 

481 + 24 
379 5 24 
435 5 33 

464 t 40 

493 + 33 
397 z 44 

411 7 31 463 77 
389 31 442 + 38 
415 + 37 409 73 

435 + 45 

I, 

E 421 - 24 501 T - 54 

JMW-88.5352 

JMW-88.5353 

JMW-88.5354 

JMS-88. 5840b 

A 
B 
r 
L 

D 

JMW-88.5355 

JMW-88.5841 

JMW-88.5842 

JMW-88.5971 

JMW-88.6025 

JMW-88.6026 

JMW-88.6027 

JMW-88.6028 

14 - + 1 

13 - + 1 

13 - + 1 

445 + 42 
419 T 40 
390 5 53 
424 i 41 

108 + 7 
121 5 - 9 

10 - + 1 

19 - + 1 

117 - + 9 

o + o  
468 - + 43 

566 - + 52 

286 - + 24 

15 2 

16 - + 2 

15 + 2 

444 + 53 
442 + 55 
438 117 
352 55 

2 + 1  
122 5 - 9 

7 + 2  - 

23 - t 2 

125 - + 12 

1 + 1  

442 - + 51 

573 + 51 

344 + 41 

12 + 1 

12 - + 1 

12 - + 1 

435 - + 45 

105 - t 11 

7.4 + 1 

19 - t 2 

105 - + 11 

o + o  
433 - + 45 

524 - + 52 

262 - + 26 

aSource: 

bRepl icate ana lys i s  o f  m i l l  t a i l i n g s .  

November 21, 1988, Memorandum from James B. Moore t o  
Jon A. Broadway, Ac t i ng  Chief ,  Mon i to r ing  and A n a l y t i c a l  Services 
Branch, EPA, Eastern Environmental Rad ia t ion  F a c i l i t y  (EERF).  
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APPENDIX M - C A L I B R A T I O N  DATA 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Aecaueanca C r i c a r i ~ :  

ar a d  at < 10. 4 Y U  no 

B1 a d  e2 3' J Y U  no 

I < 0.32 ca (1/8 in.) - yas no 
V < 0.08 (1132 in.) 1 Y.8 110 

PA aad ?b, 1.0s 0,  ? 1.50 0,  / yas M 

0,. 0 . U  c s  (3/16 in) 5 0,  J. 0.95 ca (3 /8  In) J yar no 

Plwc Tuba Aecapcibla? d Y.. no 

comaacs: I 

. P l t O t  rpection sheet. 
M-3 

0 



0 

0 

~ ~ ~ ~~ ~ 

M-4 
P i t o t  tube inspec t i on  sheet. 

0 

0 

0 

0 

e 

e 

e, 

oi 

0 



0 

0 

0 

0 

0 

0 

0 
H-5 

P i t o t  tube inspection sheet. 



e 

0 

5.c.: 

P I C O C  

P I C O C  

PICOC 

Quick 

DE u (in.) 

M-6 

P i t o t  tube inspect ion sheet. 

0 

0 

e 

e 

0 

0 

e 

e 



0 

0 

0 

0 

0 

0 

0 

0 

3.W: 

PLCOC 

PitOC 

PLCOC 

quick 

Y "  

O1 2.0 12' 1 . 0  ' 

Pitot Tuba Aecmpubla? / y.. no 

C o m ~ t r  : n b  

M-7 

P i t o t  tube inspect ion sheet. 

0 



M-I) 

Pitot tube inspection sheet. 

0 

0 



!!! ... 
.. :!I 

. _. 

!: 
.!/ e M-9 



RADRAN 
C O I 1 C O I A T I O N  

- -  - 

- 
- 

CALCULATION SHEET 
CALC. NO. 

0 

0 

0 

0 

0 

e 

e 

e 

e 



0 

0 

0 

0 

a 

0 

0 

H-11 



0 

0 

0 

0 



0 

0 



o 

0 

0 

0 

0 





e 

0 

e 

0 

0 



0 

b 

0 

0 

0 M-17 



a 

a 

a 



0 

0 

e 

M-19 



e 

e 

M-20 

e 

e 

e 

0 

0 

0 



0 

0 
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a 

APPENDIX N - PROCESS DATA AND DESCRIPTION a 

NOTE: Items claimed as confidential have been edited as noted by 
brackets [Claimed Confidential]. 

a 
Key ODeratinq Parameters 

a 

0 

0 

a 

a 

a 

a 

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. 
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 
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. 
consistent and normal plant operation during the emission testing. 
operating parameters monitored during the emission test period are discussed 
bel ow. 

Normal kiln operating conditions were characterized by monitoring 

The major kiln operating parameters are summarized in Table N-1. 

The intention of the tables is to indicate 
The key 

Kiln SDeed: Normal 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 period was [Claimed Confidential]. 

JES/055 
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T A B L E  N-1. SUMMARY OF MAJOR K I L N  O P E R A T I N G  PARAMETERS MEASURE0 DURING T H E  
TEST PROGRAM, MONSANTO-SODA SPRINGS,  I D A H O  (August 1988) 

[Claimed Confident ial1 

Primary K i l n  ous t  

(rpm) ( O T I H r )  ( k l b / h r )  ( k t b l h r )  ( k l b l h r )  (oc )  ( O C )  

Date Hour K i l n  Speed Bed Depth Coal CO A i r f l o u  Off Gas Chamber 

OR!I~,IL(R r35n 
1525 
1650 
1740 
1844 
1917 

AVERAGE 

e 

0 

e 

1515 
1556 
1516 
1630 
1718 
1830 
1900 
2020 

AVERAGE 

o a i i 8 i a 8  1020 
1106 
1206 
1226 
1430 
1640 
1715 
1830 

o a i i 8 i a 8  1020 
1106 
1206 
1226 
1430 
1640 
1715 
1830 

e 

0 

e 

AVERAGE 

0 

1450 
1500 
1530 
1615 
1710 
1740 

e 

AVERAGE 

e 
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e 

e 

e 

e 

e 

e 

e 

e 

Bed Oeoth: Bed depth i s  ca l cu la ted  as d r y  tons  Feed/k i ln  r e v o l u t i o n .  
Norma l  bed depth i s  [Claimed Con f iden t ia l ] .  
the  emission t e s t  pe r iod  was [Claimed Con f iden t ia l ] .  

The average bed depth dur ing  

Carbon Monoxide and Coal Feed Rates: Carbon monoxide (CO) a v a i l a b i l i t y  
i s  dependent upon furnace operat ion.  
about [Claimed Con f iden t ia l ]  CO are de l i ve red  t o  the  k i l n .  Coal i s  fed  t o  
the  k i l n ,  as  necessary, t o  supplement t h e  CO feed. The oxygen content o f  

. the  k i l n  o f f -gas  i s  monitored, and the  coal feed i s  ad justed t o  ma in ta in  t h e  
of f -gas oxygen concentrat ion a t  about [Claimed Con f iden t ia l ]  percent .  The 
average CO feed r a t e  and coal  feed r a t e  du r ing  the  emission t e s t  pe r iod  was 
[Claimed C o n f i d e n t i a l ] ,  r espec t i ve l y .  

When th ree  furnaces are operat ing,  

K i l n  O f f - G a s  Ternoerature: Normal k i l n  o f f - g a s  temperature i s  about 
[Claimed Con f iden t ia l ] .  The average k i l n  o f f - g a s  temperature dur ing  t h e  
emission t e s t  pe r iod  was [Claimed Con f iden t ia l ] .  

S e t t l i n q  (Oust) Chamber Gas TemDerature: The dus t  chamber (dust 
c o l l e c t o r )  gas temperature i s  monitored t o  he lp  i d e n t i f y  an " o v e r f i r e "  
cond i t ion .  An " o v e r f i r e "  c o n d i t i o n  ( too  much f u e l )  i s  i nd i ca ted  when the  
s e t t l i n g  chamber gas temperature exceeds the  k i l n  o f f -gas  temperature. 
average dust  chamber gas temperature du r ing  the  emission t e s t  per iod  was 
[Claimed Con f iden t ia l ] .  
approximately 15 minutes the  f l u e  gas t e s t i n g  was temporar i l y  ha l ted .  

The 

I f  an o v e r f i r e  s i t u a t i o n  ex i s ted  f o r  more than 

P r i m a r y  A i r  Flow Rate: Normal pr imary a i r  f l o w  r a t e  i s  about [Claimed 
Con f iden t ia l ] .  
per iod  was [Claimed Con f iden t ia l ] .  

The average pr imary a i r  f l ow  r a t e  du r ing  the  emission t e s t  

Ore Feed Rate: Ore feed r a t e  i s  increased o r  decreased t o  ma in ta in  a e 
constant bed depth. 
Con f iden t ia l ]  w i t h  a k i l n  speed o f  [Claimed Con f iden t ia l ] .  
feed r a t e  du r ing  the  emission t e s t  per iod  was [Claimed Con f iden t ia l ] .  
Table N-2 i s  a summary o f  the  ore feed r a t e  recorded from the  opera tor ' s  
l o g  dur ing  the  t e s t  per iod .  

Normal feed r a t e  f o r  a bed depth o f  [Claimed 

The average o r e  

e 

JES/055 
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TABLE N - 2 .  K I L N  FEED RATE SUMMARY FROM OPERATOR LOG DURING 
THE TEST PROGRAM, MONSANTO-SODA SPRINGS, IDAHO 

( A u g u s t  1988) 
[ C l a i m e d  C o n f i d e n t i a l ]  

D a t e  - - - >  08/16/88 oa/ 17/88 oa/ia/aa oa/ig/aa 
T i m e  ( w t / h r )  ( w t / h  r 1 ( w t / h r )  W h r )  

aoo 
900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
iaoo 
1900 
2000 

A v e r a g e  

JES/055 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

0 

e 

0 

Sorav Tower Water Flow: The water flow (overflow) to the spray tower 
is normally about [Claimed Confidential]. 
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. 
personnel are historically one of the most consistent control system 
operating parameters. Deck pressures were monitored once each shift. The 
deck pressures were within their normal range during the four-day test 
period. 

The spray tower water flow was 

Spray tower deck pressures according to Monsanto plant 

pH of S w a y  Tower, Hvdroclarifier and Venturi: The pH of the spray 
tower, is monitored periodically by plant operators. 
hydroclarifier was monitored automatically and recorded by the plant data 
acquisition system. 
was monitored hourly and reported by the plant' 1 aboratory. 

emission testing. 
Confidential] during the emission testing. The pH of the venturi water at 
the collection drum ranged from [Claimed Confidential] during the emission 
test period. 

The pH of the 

The pH of the venturi water at the collection drum 

The pH of the spray tower ranged from [Claimed Confidential] during 
The pH of the hydroclarifer ranged from [Claimed 

Pressure Drop (AD) Across Each Venturi Scrubber: 
across each venturi train was monitored during the testing. 
plan was to obtain these data from the plant DAS. 
that the automated sensors were faulty. 
were installed on each venturi in order to monitor the pressure drop 
manually. 
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 .  

The pressure drop 
The original 

It was determined on-site 
Therefore U-tube mercury manometers 

The target value.for pressure drop was [Claimed Confidential] 

Scrubber Liouid Flow Rate for Each Scrubber: The normal liquid flow 
rate for each venturi is approximately [Claimed Confidential]. There are two 
stages to each venturi scrubber train. The liquid flow rate to each scrubber 

JES/055 
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TABLE N-3. SUMMARY OF VENTURI PRESSURE DROP MEASURED, 
MONSANTO-SODA SPRINGS, IDAHO (August 1988) 

[ C1 aimed Conf i d e n t i  a1 ] 

Date Hour #1 T r a i n  #2 T r a i n  #3 T r a i n  #4  T r a i n  Average 
( i n .  H20) ( i n .  H20) ( i n .  H20) ( i n .  H20) (T ra in  1-4) 

0 

08/16/88 

08/ 17/88 

1350 
1525 
1740 
1844 
1917 

0 

0 

Average 

0 0853 
1030 
1556 
1516 
1718 
1830 
1900 

0 

0 Average 

08/ 18/88 

08/ 19/88 

1020 
1430 
1715 0 

Average 

O !  1215 
1245 
1330 
1615 

Average 
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0 

a 

a 

a 

a 

a 

a 

a 

a 

and stage were monitored dur ing  t h e  t e s t  per iod.  
e i t h e r  recorded manually a t  the  scrubber deck t r a n s m i t t e r  o r  from the  p l a n t  
DAS i n  the  c o n t r o l  room. Table N-4 i s  a summary o f  t h e  scrubber water f l ow  
r a t e .  
C o n f i d e n t i a l ]  (gpm) du r ing  t h e  emission t e s t  per iod.  

The l i q u i d  f l o w  r a t e  was 

The average water f l o w  r a t e  f o r  t h e  ven tu r i  was [Claimed 

Induced D r a f t  ( I D )  Fan Volumetr ic Flow: Exhaust gas vo lumetr ic  f l o w  
through the  k i l n  was monitored by measuring the  I D  fan  amps. With th ree  
furnaces operat ing,  t h e  normal e l e c t r i c a l  c u r r e n t  t o  t h e  f a n  i s  [Claimed 
C o n f i d e n t i a l ]  amperes. Exhaust gas vo lumet r ic  f l ow  was maintained a t  a 
constant s e t t i n g  dur ing  the. t e s t  per iods.  The average fan  amperage du r ing  
the  emission t e s t i n g  pe r iod  was [Claimed C o n f i d e n t i a l ]  amperes. The summary 

o f  t h e  ven tu r i  fan  amperage f o r  the  t e s t  pe r iod  i s  contained i n  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 Con f iden t ia l  ] 

T r a i n  A T r a i n  B T ra in  C T r a i n  D 

08/16/88 1350 
1420 
1525 
1650 
1740 
1844 
1917 

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 

1430 
1530 
1640 
1715 
1830 

Average 
Combined F l o w  

0 

0 

0 

0 

0 

0 

0 

0 

0 
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TABLE N - 4 .  (Cont inued)  

a 

Date  

~ 

T r a i n  A T r a i n  B T r a i n  C T r a i n  D 

Hour #1 #2 #1 #2 #1 #2 #1 #2  

o w  19/88  1030 
1100 

1500 
1615 
1710 
1740 

Average 
Combined Flow 
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TAB1 .E N - 5 .  SUMMARY OF EXHAUST GAS I D  FAN AMPERAGE MEASURED DURING THE 
TEST PROGRAM, MONSANTO-SODA SPRINGS, IDAHO (August 1988) 

[ C l a i m e d  C o n f i d e n t i a l ]  

D a t e  

~ ~~ ~ 

Fan (amps) 
D a i l y  

Hour #1 #2  #3 #4 Average  

08/16/88 

08/17/88 

08/18/88 

1350 ~~~~ 

1525 
1650 
1740 
1844 
1917 

Average  

0853 
0953 
1030 
1040 
1120 
1420 
1515 
1556 ~~~. 

1516 
1630 
1718 
1830 
1900 
2020 

Average  

1020 
1106 
1206 
1226 ~~~ 

1430 
1640 
1715 
1830 

0 

0 

0 

0 

0 

Average 

0 

0 

0 

0 
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TABLE N-5. (Continued) 

0 

~ 

Fan (amps) 
D a i l y  

D a t e  Hour #1 #2  #3 #4 Average 

08/19/88 

0 

1500 
1530 
1615 
1710 
1740 

Average 

0 

0 

0 

1030 
1100 
1130 
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