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SECTION 1

INTRODUCTION

Emissions from Boiler No. 7 at the Boston Edison Company's Mystic
River Station, Everett, Massachusetts, were tested September 30 -
October 2, 1981 by Monsanto Research Corporation (MRC)}. Figure 1
shows the location of the plant. This work was performed for the
Emissions Measurement Branch of the US Environmental Protection

Agency (EPA) under Contract No. 68-02-3547, Work Assignment No. 2.

The boiler tested is a 1.9 x 10®° kg/hr (4.2 x 10®° 1b/hr) capacity
oil-fired utility boiler. It is equipped with two 45 KV electro-
static precipitators (ESP). Figure 2 is a schematic diagram of
the installation showing the locations sampled.

The purpose of the sampling program was to determine the effect of
raising the temperature of the filter and probe on an EPA Method 5
train from 120°C (248°F) to 160°C (320°F) and of baking the filter
at 160°C (320°F) on the amounts of particulate, sulfate, and sul-
.furic acid emissions measured downstream..of the electrostatic pre-
cipitator. Method 5 testing with the filter and probe at 160 * 14°C
(320 £ 25°F) and baked at a temperature of 160 + 11°C (320 % 20°F)
will be referred to as Method 5B testing.

Although the objective of this contract (No. 68-02-3547, work
assignment No. 2) is to provide technical support data for
industrial boilers, the utility boiler sampled at Boston Edison
Company was deemed satisfactory to meet these objectives.
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SECTION 2

SUMMARY OF RESULTS

DESCRIPTION OF MONITORING

Table 1 summarizes the monitoring that was performed at the Boston
Edison plant. It consisted of three simultaneous runs of Methods 5
and 5B at the stack, downstream of the two ESP, and Method 5 at the
inlet ducts, prior to the two ESP. A special dual-probe stack test
system was used for sampling by Methods 5 and SB simultaneously
through the stack sample ports. Sample volumes of at least 1.7 dry
standard m?® (60 dry standard ft3) were taken during the stack samp-
ling. The boiler was running under normal, steady-state conditions
{i.e., continuous soot blowing, at least 80% of full capacity)
during the emission testing.

The oil burned was considered to be representative of normal feed.
The Boston Edison Company provided analyses of the No. & fuel oil
burned. .

The filters and dried acetone washes of the Method-5 and -5B runs--—
were weighed, baked, and weighed again; this process was repeated
until the sample weight did not change more than 4 mg between suc-
cessive weighings. They were then analyzed for sulfuric acid

and sulfates.

Methods 1 through 4 were used during all Method 5 sampling runs as
in typical compliance monitoring. In addition, the plume opacity
was measured during all tests by EPA Method 9.

TEST RESULTS

The particulate, sulfuric acid, and sulfate emissions measured by
EPA Methods 5 and 5B are summarized in Tables 2 and 3 (particulate
emissions represent all emissions measured by weighing the Methods
5 and 5B samples and include sulfates and sulfuric acid). Table 2
shows the percent reduction in particulate mass that was caused by
baking the samples. As Table 2 shows, the weight of the Method 5
samples after baking was 62% to 80% of the weight before baking.
The weight of the Method 5B samples after baking was 67% to 81%
of the weight before baking. Table 3 shows the percents of the
Method 5 concentrations represented by the Method 5B concentrations
measured simultaneously at the same location. Particulate concen-
trations measured by Method 5B were 29% to 88% of the Method 5

4
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particulate concentrations after both samples were baked. For the
unbaked samples, Method 5B concentrations were 47% to 64% of the
Method 5 concentrations. Sulfuric acid concentrations measured
on the Method SB samples were 33% to 88% of the baked Method 5
samples. Sulfate concentrations measured on the Method 5B samples
were 47% to 68% of the baked Method 5 samples. These results are
based on baking to a constant weight (i.e., weight loss less than
10 mg). Between 1 and 3 bakings at 160°C (320°F) were required

to achieve constant weight.

Computer printouts of the particulate emission rates are provided
in Appendix B.

The differences between Method 5 and SB emissions are summarized
in Table 4 (using the baked methods 5 and 5B filters). This table
also summarizes what percent of the differences between Method 5
and SB particulate emissions (baked) can be accounted for by dif-
ferences in the amounts of sulfuric acid (and sulfuric acid and
sulfates combined) measured on the baked samples collected by
Method S versus 5B. Approximately 3% to 47% of the amount of dif-
ference in Method 5 versus 5B particulate emissions are accounted
for by the amounts of measured sulfuric acid emissions. Sulfuric
acid and sulfates combined account for 27% to 137% of the differ-
ence in Method 5 versus 5B particulate emissions.

Results for particulate analyses at the inlets north and south are
shown in Tables 5 and 6. The weight of the Method 5 particulate

. samples after baking was 907 to 927 of the weight before baklng
for inlet north and 89% to 95% for inlet south. )

Table 7 summarizes the duration of the Method 5 and 5B sampling,
the sample volumes, the stack temperatures, the stack flow rates,
the water content, and the static pressure of the flue gas. Dif-
ferences in the stack temperature, flow rate, and water content
associated with the Method 5 and SB outlet samples are an indicator
of the precision of the results.

Table 8 summarizes the flue gas carbon dioxide, carbon monoxide,
oxygen, and nitrogen concentrations in integrated Method 3 sam-
ples taken at the exhaust of the trains used to collect Method 5
and 5B samples. These values were used to calculate ng/J,

1b/10% Btu, and results at 12% CO, in Tables 2 and 3. Due to
problems encountered with Method 3 sample bag collection at the
back end of the Method 5 train at both inlets and the subsequent
ORSAT analysis, molecular weights, and 0,, N,, and CO, concentra-
tions for the inlets were assumed to be equal to the outlet_con-
centrations for each run (see Table 8). Since relatively little
ambient air is introduced into the duct system due to the positive
pressure. of the ducts and ESP, the.stack concentrations for M.W.,
Oz, Np, and CO, represent approximate concentrations at the inlet
ducts. Concentrations for run 3 were averaged from runs 1 and 2
because a leak in the sample bags contaminated the samples making
the ORSAT analysis invalid.
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Fuel oil samples and analytical results were obtained from Boston
Edison Company and are shown in Table 9.

Tables 10a, 10b, and 10c show a summary of the plume opacity obser-
vations. Average opacities between 0.6 and 11.4 were observed
during all three runs. Due to poor weather conditions opacity
observations during run 3 were difficult. Plume opacity data
sheets are in Appendix A-1.

Table 11 summarizes the results of the baking of the particulate
samples. The filters and acetone washes were weighed, baked at
160°C (320°F) to constant weight, and baked again at 176°C (350°F)
to constant weight. Baking to a constant weight is a less than
10 mg weight loss between bakings. Between 1 and 3 bakes were
required for each sample at 160°C to achieve a constant weight
and only 1 bake was regquired at 176°C. The baking procedure is
described in more detail in Section 5. Appendix D-2 gives a
detailed breakdown of the weights after each baking. Values
from Table 11 before baking and baking at 160°C were used to
determine emissions rates in Tables 2-6.

Appendix D-5 contains a summary of information on the precision
and accuracy of the sulfate, and sulfuric acid analysis. Six
quality control samples of sulfuric acid were prepared from 0.2 N
sulfuric acid and analyzed with the stack samples. The measured
amounts of sulfuric acid were between 77% and 107% of the "true"
values. The results of the analysis of two EPA sulfate quality
control samples showed a 102% to 143% recovery of sulfate. A
blank filter was alsoc analyZed as a quality control sample;
2.85 mg of sulfate was measured on this filter. The lowest amcount
of sulfate observed on a stack sample was 8.8 mg. In addition,
EPA Method 6 round-robin SOx vials were used as QC/QA check on
titrations. Results showed"an 100.0% average recovery on 18
samples.

Appendix D-2 contains information on the precision and accuracy of
particulate analysis. The filter and acetone wash for each sample
were analyzed using the procedure outlined in Section 5. Every
sample was weighed to a constant weight (i.e., a less than 10 mg
weight loss between successive weighings). However, the actual
maximum value constant weight was 3.6 mg and the average for all
weighings was = 0.6 mg. In addition, blank filters and acetone
washes were analyzed as a QC/QA check.
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TABLE 10a. SUMMARY OF METHOD 9 PLUME OPACITY OBSERVATIONS AT
BOSTON EDISON COMPANY BCILER NO. 7 IN EVERETT,
MASSACHUSETTS (September 30, 1981)

Date: 9-31-81 Type of Plant: Utility Boiler
Type of Discharge: Stack Location of Discharge: Electrostatic Precipitator Exhaust
Height of Point of Discharge: 500 ft Description of Sky: Partly cloudy
Wingd Direction: NW Wind Velocity: 15-20 mph
Color of Plume: Brown to bluish white Location of Observation: After plume height
Observer Name: Vasudev B. Kulkarni Duration of Observation: 287 min total
Distance from Observer to Discharge Direction of Observer from Discharge Point: NE
Point: 2,500 ft - 4,000 ft Height of Observation Point: Ground level

Sampling Time: 1 10:25 - 10:49
2 11:01 - 12:01
3 12:10 - 13:1¢
4 13:15 - 14:15
5 16:00 - 17:00
6 17:03 - 17:26
summary of average opacity
Number of blanks
indicating
Set Time Opacity unreadable
number Start End Sum Average due to clouds
1®  10:25  10:30 100 6.3 8
2 10:31 10:36 35 5.8 18
3 10:37 10:42 - - 24
4 _. 10:43 10:48 - - 24
5 11:01 11:06 200 8.3 -0
& 11:07 11:12 165 6.9 0
7 11:13 11:18 185 7.7 o
8 11:19 11:24 150 6.5 1
9 11:25 11:30 120 5.7 3
10 11:31 11:36 180 7.8 1
11 11:37 11:42 200 8.7 1
12 11:43 11:48 125 7.8 8
13 11:49 11:54 60 5.5 13
i4 11:55 12:00 60 4.6 11
15 12:10 12:15 190 13.6 10
16 12:16 12:21 185 8.4 2
17 12:22 12:27 195 11.5 7
18 12:28 12:33 50 8.3 i8
19 12:34 12:39 115 6.8 7
20 12:40 12:45 225 8.4 0
21 12:46 12:51 280 11.7 0
22 12:52 12:57 135 6.1 2
23 12:58 13:03 180 9.0 4
24 12:04 13:09 190 10.6 6
(continued)
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TABLE 10a (continued).

Summary of average opacity

Number of blanks

indicating

Set Time Opacity unreadable

number Start End Sum Average due to clouds
25 13:15 13:20 155 6.5 0
26 13:21 13:26 155 7.0 2
27 13:27 13:32 180 7.5 0
28 13:33 13:38 235 10.2 1
29 13:39 13:44 235 9.8 0
30 13:45 13:50 165 7.2 1
ichi 13:51 13:56 240 10.4 1
32 13:57 14:02 205 8.5 0
33 14:03 14:08 150 7.1 3
34 14:08 14:14 115 5.5 3
35 16:00 16:05 175 9.7 6
36 16:06 16:11 40 6.7 18
37 16:12 16:17 25 6.3 20
38 16:18 16:23 85 10.6 16
39 16:24 16:29 35 4.4 16
40 16:30 16:35 - - 24
41 16:36 16:41 155 9.7 8
42c 16:42 16:47 50 12.5 20
43 16:48 16:53 50 6.3 16
44 16:54 16:59 200 8.3 0
45 17:03 17:08 220 9.2 0
46 17:09 17:14 395 16.5 0
47 17:15 17:20 125 9.6 11
48 17:21 17:26 35 5 17

4

Average all sets except 3,4,

and 40: 8.3

8Total observation time includes periods when no opacity

readings could be obtained because of transient conditions.

bTest started.

cTest ended.

30

2k

PERCENT OPACITY

0 \fv’“\\_\ﬁ\/\/\/”\J\\

TIME, hours
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TABLE 10b. SUMMARY OF METHOD ¢ PLUME OPACITY OBSERVATIONS AT
BOSTON EDISON COMPANY BOILER NO. 7 IN EVERETT,
MASSACHUSETTS (October 1, 1981).

Date: 10-1-81 Type of Plant: Utility Boiler
Type of Lischarge: Stack Location of Discharge: Electrostatic Precipitator Exhaust
Height of Point of Discharge: 500 ft Description of Sky: Overcast
wind Direction: NW Wind Velocity: 5-10 mph
Color of Plume: Bluish white Location of Ohservat@on: Varieq a
Observer Name: Vasudev B. Kulkarni Duration of Observation: 166 min total
Distance from Observer to Discharge Direction of Observer from Discharge Point: 5SW
Point: 2,500 ft Height of Observation Point: Ground level
Sampling Time: 1 11:15 - 12:15
2 13:30 - 12:45
3 13:15 - 14:15
4 14:30 - 15:16
5 15:30 - 16:30
Summary of average opacity
Number of blanks
indicating
Set Time Opacity unreadable
number Start End Sum Average due to clouds
i 11:15 11:20 155 6.5 0
2 11:21 11:26 130 5.9 2
3 11:27 11:32 50 8.3 18
4, 11:33  11:38 95 4.0 0
5 11:3%9 11:44 55 2.3 0
& 11:45 11:50 95 5.9 8
7 11:51 11:56 490 5.0 16
8 11:57 12:02 120 5.0 0
] 12:03 12:08 185 7.7 0]
10 12:09 12:14 75 5.0 0
11 12:30 12:35 60 6.7 15
12 12:36 12:41 145 6.0 0
13 12:42 12:45 40 4.0 14
14 13:15 13:20 30 5.0 18
15 13:21 13:26 115 4.8 0
16 13:27 13:32 €5 7.2 15
17 13:33 13:38 230 9.6 0
18 i3:39 13:44 25 5.0 19
19 13:45 13:50 110 4.6 0
20 13:51 13:56 100 4.2 0]
21 13:57 13:02 140 9.3 ]
22 14:03 13:08 140 7.0 4
23 14:09 14:14 170 8.5 4
24 14:30 14:35 55 2.3 0
(continued)
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TABLE 10b (continued).

Summary of average opacity
Number of blanks

: indicating

Set Time Opacity unreadable

number Start End Sum _ Average due to clouds
25° 14:36  14:41 20 0.8 0
26 14:42 14:47 25 1.0 (o]
27 14:48 14:53 0 0 0
28 14:54 14:59 15 0.6 0
29 15:00 15:05 85 3.5 0
30 15:06 15:11 5 0.5 14
31 15:12 15:16 30 1.9 8
32 15:30 15:35 55 2.3 0
33 15:36 15:41 90 3.8 0
34 15:42 15:47 35 1.5 0
35 15:48 15:53 40 1.7 0
36 15:54 15:59 95 4.0 0
37 16:00 16:05 40 3.6 13
38 16:06 16:11 155 7.0 2
39 16:12 16:17 130 5.4 0
40 16:18 16:23 95 4.0 0
41 16:24 16:29 S0 3.8 0

Average all sets : 4.5

rotal observation time includes periods when no opacity
readings could be obtained because of transient conditions.

Test started.
CTest ended.

b

- — ,- -_

Z 30
G 3
g 2oL
— I
élo- _N'

2 ~
& o—/\ﬁﬁ ) LAy~

0 1 2 3 4 5 6

TIME, hours
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TABLE 10c. SUMMARY OF METHOD § PLUME OPACITY OBSERVATIONS AT
BOSTON EDISON COMPANY BOILER NO. 7 IN EVERETT,
MASSACHUSETTS {October 2, 1981).

Date: 10-2~81 Type of Plant: WUtility Boiler
Type of Discharge: Stack Location of Discharge: Electrostatic Precipitator Exhaust
Height of Point of Discharge: 500 ft Description of Sky: Overcast
wind Direction: SW wind Velocity: $ mph
Color of Plume: Not specified Location of Observatjon: Varied a
Observer Name: Vasudev B. Kulkarni Duration of Observatijon: 120 min total
Distance from Observer to Discharge Direction of Observer from Discharge Peoint: NW
Point: 700 ft - 1,000 ft Height of Observation Point: Ground level

Sampling Time: 1 11:10 - 12:10
2 12:15 - 1:1%

Summary of average opacity
Number of blanks

indicating

Set Time Opacity unreadable

number Start End Sum Average due to clouds
P 10:00 11:00° - - 24
1 11:10 11:15 0 c.0 [4]
2 11:16 11:21 - - 24
3 11:22 11:27 - - 24
4 11:28 11:33 ~ - 24
5 11:34 11:39 - - 24
) 11:40 11:45% - - 24
7 11:46 11:51 - - 24
8 11:52 11:57 - - 243
9d 12:15 12:20 0 0.0 0
10 12:21 12:26 10 0.7 10
11 12:27 12:32 a5 1.5 0

127 12:33 —°"12:38 - 0 - 0.0- --.. 0 S _

13 12:39 12:44 50 2.1 o]
14 12:45 12:50 35 1.5 4}
15 12:51 12:56 25 1.0 o]
16 12:57 13:02 10 0.4 ]
17 13:03 13:08 0 0.0 B
18 13:09 13:14 o} 0.0 6

Average all sets except 2-8: 0.7

&Total observation time includes periods when no opacity
readings could be obtained because of transient conditions.

b'rest started.

cReadings between 10:00 and 11:10 were not possible due
to overcast conditions.

dTest ended.

> 30

o

= 20

O 3

Z 10}

S |

la:‘ 0 L e ] -

0 1 2

TIME, hours
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TAELE 11.

RESULTS OF BAKING AT 160°C QND

176°C ON PARTICULATE MASSES

wWeight after
Run Sample Before baking baking atc160°c,

Weight after
baking atdl76°c,

number number weight, mg mng mg
1 ouP 203.3 57.8 53.5
oL 388.1 76.8 76.4

IN 449.2 404.5 399.7

IS 381.0 343.9 341.3

2 OH 113.6 21.0 18.0¢
OL 287.9 90.3 87.7

IN 600.6 552.3 547.0

IS 640.5 572.6 563.2

3 OH 107.5 35.1 33.1
OL 202.1 76.6 73.7

IN 639.5 582.3 580.0

IS 571.8 539.9 532.2

qvalues for total sample (filter plus acetone wash). All samples

weighed to a constant weight.

Outlet high (Method 5B); OL = outlet low (Method 5);
IS = inlet south.

bOH

IN

inlet north;

cRequired between 1 and 3 bakes to achieve constant weight.

dRequired only 1 bake to achieve constant weight.
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SECTION 3

PROCESS DESCRIPTION AND MONITORING
(supplied by Radian Corporation)

This chapter presents a generalized description of the boiler and
electrostatic precipitator processes. Both processes are dis-
cussed individually in the following two subsections. Process
descriptions include flow diagrams and descriptions, equipment
design data, typical operating conditions and performance data.

The process data collected during runs one, two and three are
tabulated and any process upsets or abnormalities that occured
during the testing period are discussed. In addition, general
comments on the process operation are included.

PROCESS DESCRIPTION

Boiler System Description

The Boston Edison Company's Unit Seven is a 585 megawatt utility
boiler/generadtor system that supplies-electrical-power to a-cen-
tral grid system. The unit seven boiler fires a high sulfur, high
vanadium residual oil and is typically based loaded at or near

560 megawatts.

Designed by Combustion Engineering, Unit Seven is a controlled
circulation, tangentially fired utility boiler (cyclone type). 1In
the tangential firing system, the furnace itself constitutes the
burner. Fuel and air are introduced to the furnace through four
wired box assemblies, located in the furnace corners. The fuel
and air streams from the windbox nozzles are directed to a firing
circle in the center of the furnace. The rotative and cyclonic
action that is characteristic of this type of firing is most ef-
fective in turbulently mixing the burning fuel in a constantly
changing air and gas atmosphere. The air and fuel streams are
vertically adjustable by means of movable nozzle tips. This
tilting allows adjustments for maximum combustion efficiency to
be made.

Six levels of o0il guns are used. The second elevation guns fire

steam atomized light oil to light and bring the unit up to tempera-
ture and pressure. The other five elevations of guns fire steam

22
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atomized heavy o0il to carry unit load. Four overfire air regis-
ters are used to admit secondary air into the furnace as a means
of controlling NO_ emissions. These registers are normally set
in the 20 percent”open position.

Figure 3 shows a generalized flow diagram of the unit seven

boiler system. Combustion air is preheated to 450°F and intro-
duced into the boiler, with the fuel, through one of 4 windbox
assemblies. Combustion air is supplied by two forced draft fans
having a combined horse power of 2090 (shaft horse power). Com-
bustion flue gases exit the furnace and enter the economizer where
incoming boiler feedwater is preheated. The feed water flow is
upward through the economizer, that is, counter current to the
flue gas flow. The flue gas leaves the economizer at 590°F and
the flow is split into north and south side flows. The south side
flow supplies combustion air preheat energy for combustion air
preheater one while the north side supplies combustion air pre-
heater two. After exiting the combustion air preheaters, each flue
gas stream passes through a 2490 horsepower (shaft horsepower) in-
duced draft fan before entering the electrostatic precipitator
(ESP). The ESP, described in the next section, treats the north
and south side flue gas streams independently. Fly ash from the
ESP hoppers is reinjected on a continuous basis. Reinjection is
used to burn residual carbon in the fly ash and to increase the
mass percent of vanadium in the fly ash. Fly ash is sold to a
concern that extracts the vanadium and uses it as an alloy.

The Unit Seven boiler is designed to produce superheated steam at
a temperature and pressure of 1005°F and 2440 psig, respectively.
The design excess air value is three percent. However, during
testing the excess air values ranged between 6.0 and 7.5 percent.
The watch engineer indicated that an excess air value of about 6
percent and a carbon monoxide concentration of less than 50 parts
per million indicate the most efficient combustion conditions.

Electrostatic Precipitator Description

After the flue gas exits both combustion air preheaters one and
two, each side passes through an I.D. fan and then enters a Buell
modular electrostatic precipitator (model BAl.4X44K44-8.2P). The
precipitator is a split flow unit, with flue gas from preheater
one entering the south side and flue gas from preheater two enter-
ing the north side. Both the north and south sides have two sec-
tions each, with 4 modules per section. This yields a total of
eight modules per side. Current is supplied to each side by a
bank of 10 three phase transformer/rectifier panels. Panel A sup-
plies DC current to module 1, panel B supplies module 2 and so on.
After leaving the precipitator, flue gases from both sides are
combined and exhausted to a common stack. Pressure drop through
the unit does not exceed 3 inch w.g.
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Figure 3. Unit seven boiler process flow diagram.
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The precipitator uses a straight wire emitter electrode and flat
plate collecting electrode configuration. Total emitting wire
length is 168960 ft. and total collecting plate area is 253,440 ft2.
At full load, (580 MW, 1,910,000 acfm) this plate area yields a
specific collection area (SCA) of 133 ft2,/1000 acfm (design SCA).

Electrode cleaning is done on a continuous cycle using a combined
rapper/vibrating cleaning system. Buell impact rappers are used
for cleaning the collecting plate electrodes and Buell vibrators
are used for cleaning the emitting wire electrodes. Rapping and
vibrating systems are controlled independently and can be adjusted
in intensity and frequency. The maximum collecting plate area
rapped at any instant is 2700 ft2? or 1.1 percent of the total
plate area.

Particulate emission compliance tests (Method 5) have been conducted
by Boston Edison Company that demonstrate a particulate removal
efficiency of between 85 and 93 percent. These tests were conducted
near full load with the boiler firing a 1 percent sulfur residual
fuel oil.

PROCESS MONITORING

Boiler and Precipitator Process Data Monitoring of Plant Processes
During Testing

The boiler and precipitator processes were monitored during testing
for the following reasons:

1. To insure that the boiler was operating near capacity and at a
relatively steady state;

2. To insure that the boiler was operating within normal
telerances;

3. To insure that all precipitator modules were operating normally;

4, To record process data used in determining emission rates;
{pounds emitted/MM Btu)

5. To record process data used as a gqualitative guideline to
document normal boiler and ESP operation.

Eight boiler process parameters were monitored during testing.
These parameters are listed here with a description of the loca-
tion at which the measurements were made.

1. Steam production rate - (10® 1b/hr)

2. Steam temperature - average superheater outlet temperature (°F)

3. Steam pressure ~ average superheater outlet pressure (psig)
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4. Flue gas oxygen - measured on a dry basis after the economizer
at the north and south sides (percent)

5. Flue gas temperature - measured at north and south sides after
the economizer (°F)

6. Combustion air temperature - measured after preheaters one
(south) and two (north)} (°F)

7. Opacity - measured at north and south sides after the economizer

(percent)
8. Fuel o0il flow = (gpm)
Three precipitator process parameters were monitored during test-
ing. These include: primary voltage (volts), primary current
(amps-a.c.), and precipitator current (amps d.c.).

Process Data

Table 12 lists all boiler process data while Tables 13, 14, and
15 list all precipitator data for runs one, two and three, re-
spectively. A discussion of the process operations during test-
ing is presented in the next subsection.

Discussion of Process Data

In general, the boiler maintained steady state operation throughout

""" “boiler load remained relatively -
constant within a range of 590 to 595 megawatts. There were no
major process upsets during runs one, two or three.

Prior to the start of each test, Boston Edison personal measured
the flue gas carbon monoxide content and percent excess air. This
was used as an indicator of efficient combustion and steady state
operations. For each test, these indicators were very close to
the values normally used by Boston Edison to achieve efficient
combustion (6% excess air, <50 ppm CO). Excess alir values ranged
from 6.0 to 7.5% and carbon monoxide concentrations ranged from
trace to S0 ppm.

Table 12 shows a 95.2 percent south side opacity value occuring
at 11:46. This is a false reading in that the opacity meter light
burned out just prior to 11:46.

During run two, the nozzle tilt angle was changed in a effort to
increase combustion efficiency. Adjustment occured between 1:00
and 1:30, during which time the flue gas oxygen dropped from 2.16
(south) and 2.19 (north), to 1.84 (south) and 1.65 (north). There
was no significant change in opacity as a result of the nozzle
tilt angle adjustment.

26
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Tables 13, 14, and 15 indicate the electrostatic precipitator

was operating normally and that all modules remained in service
throughout the testing period. Intermittant sparkover occured

in the first module (ESP inlet) of both the north and south sides
(module one corresponds to panels Al and A2 for both sides).
Boston Ediscon personal indicated this spark-over was a normal
condition. Approximately 80 percent of all precipitated particles
are collected in module one and as a result the high increases the
opportunity for spark over to occur.
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SECTION 4

LOCATION OF SAMPLING POINTS

Emissions to the atmosphere from Boiler No. 7 were measured in
the smoke stack. Inlet ducts to the electrostatic precipitators,
7A south and 7B north, were also sampled (see Figure 2).

CONTROL SYSTEM INLET

Twelve, 10 em (4 in.) ID sampling ports were located on the two
identical, 6.1 m (20 ft) long (1.4 diameters) and approximately
6.4 m by 3.4 m (21 ft by 11 ft) inlet ducts. Two sets of turning
vanes were located 0.8 m (2.5 ft) (0.17 diameters) upstream of
the ports and 2.3 m (7.5 ft) (0.5 diameters) downstream of the
ports (see Figure 4).

A 36 point traverse was used at both inlet ducts, & ports and 6
points per port (see Figure 5). Due to the short distance from
the turning vanes to the sampling ports, criteria for EPA Method 1
could not be met, however based on the preliminary velocity tra-

verse the 36 point traverse used was the best alternative to ob--- --

tain acceptable measurements. Two photographs of the inlet ports
are shown in Figure 6.

CONTROL SYSTEM EXHAUST (OUTLET)

Four, 3 in. ID ports were located on a 152 m (500 ft) long, 6.5 m
(21.3 ft) diameter smokestack, 41 m (135 ft) (6.3 diameters) from
the flue gas inlet and 75 m (245 ft) (11.5 diameters)} from the
stack outlet (See Figure 7). The site met all criteria for an
acceptable measurement site for particulate traverses under EPA
Methods 1 and 5 procedures.

A 24 point traverse was used at this location, with six points
being sampled at each port as shown in Figure 8. A two stack con-
figuration is used at the site; an inner masonry stack (21.3 ft
diameter) for flue gas surrounded by a second concrete stack. A
3~-ft wide platform in the 6 ft space between the two stacks, was
available at the sampling ports. The ports were 1.2 m (4 ft)
above the platform. A special dual-probe with heated flexible
tubing was used for sampling Methods 5 and 5B simultaneocusly at
the stack sampling ports.
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Figure 5. Inlet duct sampling for 7A south and 7B north

at Boston Edison Company Mystic River Station.
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Figure 7. Stack and sample port heights at Boston Edison.

Figure 8.

PORT
HEIGHT

Traverse point locations for Boiler No. 7

245

TRAVERSE
POINT NO.

A

- Mmoo O m

DISTANCE FROM
INSIDE WALL

5.3
16.9"
2.1
.6
6.0
0.7

STACK ID = 252"

stack at Boston Edison.
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SECTION 5

SAMPLING AND ANALYTICAL PROCEDURES

SUMMARY

The sampling and analysis methods used at each site are shown in
Table 1. Three simultaneous runs of Methods 5 and SB sampling
occured at the stack downstream of all air pollution control
equipment and Method 5 sampling occured at both inlet ducts. A
special dual-probe stack test system was used for simultaneous
sampling of Methods 5 and 5B through the stack ports. The flue
gas velocity, temperature, flow rate, oxygen content, and carbon
dioxide content were measured by EPA Methods 1-4 during all test
sampling runs of each location (outlet, inlet north, inlet south).
Integrated Method 3 samples were taken from the exhaust of the
Method 5 trains. In addition, EPA Method 9, plume opacity, was
observed.

The Method 5 and 5B samples (filters and dried probe washes) were
weighed, baked at 160°C (320°F) for 3 hours and weighed, and then
baked again at 176°C (350°F) and weighed, prior to sulfuric acid
and sulfate analysis. The sulfuric acid and sulfates analyses
used procedures supplied to MRC by EPA on 10 October 1980.

SAMPLING

Heated glass-lined probes and Reeve Angel Type 934 AH filters were
used for the Method 5 and 5B stack testing. The filter tempera-
tures were monitored using thermocouples installed in the oven. A
special dual-probe stack test system was used for stack testing by
Methods 5 and 5B simultaneously through the same individual stack
ports. Flexible teflon-lined heated probe lines were used to con-
nect the probes to the filters. Figure 9 is a schematic diagram
of the dual-probe system. The nozzle centers of the Method 5 and
5B trains were approximately 3.8 cm (1.5 in.) apart in this system.
Stainless steel probes and Reeve Angel Type 934 AH filters were
used at the inlets for Method 5 sampling.

Method 5 and 5B stack sample volumes of at least 60 cubic feet
were taken. Method 5 inlet sample volumes of at least 50 cubic
feet were taken, when possible. The probes, nozzles, and filter
holders were rinsed with acetone. When Methods 5 and 5B were
used, Methods 1 through 4 were alsoc used, as in compliance
monitoring.
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SAMPLE ANALYSES

EPA provided the general methods to be used for particulates,
sulfuric acid and sulfate analysis on the Method 5 and 5B samples
at a meeting on 10 October 1980. Gary McAlister clarified these
procedures on 24 October 1980, and further refinement of the pro-
cedures occurred during the analysis of samples collected during
previous emission testing under this work assignment. The pro-
cedures used are summarized in Appendix C.

After the probe washes and filters were dried and weighed (using
standard Method 5 procedures), the Method 5 and 5B samples were
baked at an average temperature of 160 1 11°C (320 £ 20°F) for 3
hours to a constant weight (i.e., a less than 10 mg weight loss
between consecutive bakings). Between 1 and 3 bakings for each
sample were required at 160°C to achieve constant weight. After
the 160°C baking, all samples were baked at 176°C (350°F) to a
constant weight. Only 1 bake was regquired at 176°C to achieve

the constant weight. As a quality control step, after each baking,
the sample was weighed to constant weight (i.e., a less than 4 mg
weight change between consecutive weighings). This particulate
analysis procedure is shown in detail in Appendix C. Room temper-
ature isopropancl was added to each sample. The samples soaked
for at least 12 hours, then the filter in isopropanol was ultra-
sonically extracted for 30 minutes. The extracts were filtered
and analyzed for sulfuric acid using the barium-thorin titration.
This isopropanol extraction and analysis procedure was performed
twice on every sample. Those portions of the extracts that were
“hot titrated will be bottled and retained. I o S

After the sulfuric acid extraction with isopropanol, water was
added to the filters and solid residues. After they soaked for
at least 12 hours, they were ultrasonically extracted for 30 min-
utes. The extracts were filtered, passed through a Rexyn-101

ion exchange column, and analyzed for sulfates (using barium-
thorin titration). The water extraction and sulfate analysis
procedure was performed twice on every sample, and the untitrated
water extracts were bottled and retained.

After all extractions, the filters and solid residues were dried
and saved under dry nitrogen in a refrigerator, along with the
untitrated extracts. These samples will be saved for no more
than 6 months.

Blank filters and residue from the evaporation of clean acetone
were analyzed when the stack samples were analyzed, along with

standards and guality assurance audit samples of sulfate and
sulfuric acid.
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OIL SAMPLING AND ANALYSES

Fuel 0il samples and analytical results were obtained from Boston
Edison Company and are shown in Table 9.

SAMPLE HANDLING

Filter contents were transferred into closed clean containers.
Sampling equipment (i.e., probe and tip) was brushed and rinsed
with acetone and the rinse collected in a bottle. This occured
at sampling location or at the MRC sampling truck located near
the stack. Access to the samples was limited by storing them in
a locked truck, except when being handled by authorized individ-
uals. The samples were shipped in the truck to the MRC Dayton
Laboratory for analysis. Records of the chain of custody of the
samples were maintained and are shown in Appendix D-6.

DATA REDUCTION

MRC's computer and programmable calculators were used to reduce the

analytical and field data to determine results. The "F" values used

to determine ng/joule (1b/10® Btu) emissions were taken from the
boiler emission regulations in 40 CFR 60.45(f)(4)(ii).

Appendix A contains copies of all raw field sampling data sheets
and coding sheets for data processing.

Appendix B contains complete computer printouts of the results of
the sampling. '

Appendix C contains the detailed analytical methods used.

Appendix D contains sample analysis data and a summary of the
results of the quality control and assurance procedures.

Appendix E identifies the people performing the sampling, analysis,
and data reduction.

QUALITY ASSURANCE

MRC's usual quality assurance procedures were applied to the
stack testing by EPA Methods 1 through 5B. These included all
of the applicable procedures specified in the Federal Register
for Methods 1 through 5 and the procedures specified in the EPA
Guidelines for the Development of Quality Assurance Programs for

these methods.

MRC's Quality Control and Quality Assurance supervisor prepared
guality assurance audit samples simulating the anticipated sul-
furic acid and sulfate content of boiler stack samples. The con-
tent of the audit samples were known only to her and the chemists
preparing the audit samples, not to the chemists performing the
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analysis. MRC analyzed blank filters, samples of acetone, stand-
ards, and quality assurance audit samples when the stack samples
are analyzed.

The accuracy of the data used in computerized data processing
will be checked by comparing the printout of the data used to
calculate results with the raw field data used to code the com-
puter input.
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SECTION A-1

FIELD SAMPLING DATA SHEETS
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; ' Figure 2-5. Velocity tra'Qerse data. I
4
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o A-6 h .
FEDERAL REGISTER, YOL 42, NO. 140—THURSDAY, AUGUST 18, 1977 - l




02 Uig) vdd

AH8LE o
L/ - . (9NIQY3Y 03 TYNLIY
ocee " S6L SN 001 $i L3N TN
. (9moy3y t0
Q 0L/ YN, TVRLOV SONIW ONIGV3Y
03 WALDY $1 13N)0)
0 . Ny (ontav3y %02
: 0V TWNLOV SANIW INIOYIY
he e & q\ 20 WALoV SI LINEQ
ALE oy 20
: . ONIQY3Y ONIOV3Y INIOY3Y S¥9
ojou-qi/y Py WNT0A | 13w 13N E
(SISV8 AN SVONOVAS | MAINILTM 13N - LY VLY WALV
40 149134 HYINI3 0N 39VH3AY c 2 : NDY 0
TN oV 2 J 014340
7. 0% JUNLVYIAWIL INIIGHY
>t I4hd OOHL3W WILLATYNY
(SNOMNILNDD ‘031vY9ILNIOVS) JAAL TTdWYS
s Isbyrwo oyt Ay XNV 0 NDILYDQ'} ONITdWS
78<5e°p (49073 1442) TIL INITdWYS
~TAo MO4 £ AwOM w1y T2 56 -5 31vo

‘SINIWW0D (Q_FJ;_JPvm. dw+q>2\ C..bn.JQw g\d)nom 1NYd

NOLLVNINY3130 LHOI3M YvINI3 10N A¥Q

o~ 4 Y W _

: ST _ _ Do




STACK GAS VELOCITY CALCULATIONS

Plant %O> Lm E Al Sen m\lb'kﬁ’c Sdaton
pate 9-39.% | Rt Lo &

Test No. Upr{\m: NO-fN,

Area of stack (ft?) - a=s 356 -F'fl
Pitot tube coefficient, type 3 " cpa ©.76
Tenperature (average) of stack (°F) - TS e 3YECF
Average of square root of velocity head (in H;0)i/% = 2p = 32

Absglute pressure of stack gas in Hg e PS = 29.56

TTTT——
METHOD 2 '

- hote PS---'TB!NM"M-—Prggw,fG f(in-Hs.k(static pressure (in H;0)/13.6)
$a3.

- 1.8 /iy -
Fercent molsture - e /D. B/a al s ot

Mclecular weight of atack gasa - (1bs/1d mole) - MS = 37.9‘1

VS = stack gas velocity (f.p.s.)

Vs = B5.48 x CP x PS;MS x (/Zp)ave

sl i
¥S = BS5,48 x LT 3-9;“3"2 X( ) - 8;,! re

N X Rl v '

Qg = volumetric flow rate {SCFM)

- ¥

Qs = 602(1-(Mx1072))VS x A x (g3 0y x (2__:;% )

G
- - 30 IS, | /0
Qs $0x(1 Y YWY ox Sy x'(}“*_ o) x (29_92) &/ scfm

.‘l




Qutlet (OH) (5B)
Qutlet (OL) (5)
Inlet north (IN)
Inlet scuth (IS)

Plume Opacity

RUN 1

Nomograph Data

Field Data

Clean-up Data

Dry Molecular Weight Data
Isokinetic Calculations
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A-1 9 .94
Rwe ) l
KOMOGRAPH DATA (HP-65)
. l |
PLANT BL‘:JIQ\ 25(4_.1(\,1 USED ON RUN NO.:
DATE 9 -29-§/ CALCULATOR: S ¥ 4 l
SAMPLING LOCATION o2
Wied ekt OO R OUTPUT
STEP INSTRUCTIONS INPUT DATA/UNITS  KEYS DATA/UNIT
1 Run card _ '
2 Initialize program A 0.00
Enter average ‘;’ IWeter a4 20 l
temp. °F + 460 f meter
3 temp. unknown, use ambi- S3C  °R R/S Tm
ent + 20°F = l
Enter 499 S¢ ¥.i
4 (Barome‘Pric pressure t‘) /MH R/S T /P
meter) Qci 67 m r:'
Enter P_ (static pressure _-’B"L’ :
5 in staci) [P+ .073 x 27.67 = In. H R/S p
stack gauge pwessure in = 29 5‘} - N9 ®
In. KHo0] !
Enter average I - v
6 (stack temperatire + 460) 3‘13’*?4'&0:5/;3& R/S s/ "
e -Enter B , N .
7 | (mole fTiction of Hy0 O. g Fraction | g/l Fract
vapor in gas stream) 2 J '
b
Enter MD
- 1bs/1b molecular ..
8 (molecular weight of dry % R/S
: mole of stack ga
gas) &7’ 4 1bs/1b mol ‘
Enter C e
9 {type "g" pitot tube co- R/S
efficient) '
10 Enter average A / 7__ ! [() th;zo
, n. H,0 R/S nozzie
Highest &  ( ,%e ) 5 2 in 1nch§) '
11 Inftialize "B" —_— B —_—
Fo—=-8¢ | |
12 Enter actual Dn *4 — léé RS |
. Enter aAH = —_ 4 oy, |
13 (Calibrated pressure dif- 1 'Zn Ha 0——R/S eCod factr—l
ferential across orifice) e — Q.o0 [¥9 | !
18, | Enter actual a_ AP35 2 1I5 904194 k= AH
Py 17+~ 144 ° T -F7e In. HJ_‘I
Enter actual a_ 2P MRS gy - k=L AH
14, Enter actual Ap E AH I
3 A-10 In. Hav
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CLEAN-UP DATA

Plant J?)os-’rovb ELQ\.SZW Comments:
Date ﬂ&qﬂj

Samnling Location Ow&‘g,&

Sample Type FEPA-S DB

Run Number = O\"

Sample Box Number
Clean-up Man W 5/M&Jo.~u/§jo\< €

IMPINGERS

#1 #2 3 ¥4 #5
Final Vol. #£9¢ ml ,35% ml /€ ml ml mi
Initial Vol. {00 mi {100 m1 - ml ml ml
Net Vol. J9¢ m1 * ml /0 m ml ml
Total Net Volume in Impingers 2{2 ml
SILICA GEL -
Final Weight g :&:»7, 2 g g
Tnitial Welght -~ oSO g 272 g
Net Weight >4 gg'/ g g
Total Net Weight in Silica Gel Z%// g

Total Moisture J3¢C/./ g

Filter Number(s) /ﬁ 3205’4'/::@.

MRC 7/73

‘ ‘ ‘ .
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ISOKINETIC CALCULATION

Plant &537‘,,\/ Eddison

Run # [ =+ Date %@/8/
tocation QU TLET Inftials Dﬂb
MOISTURE
Net volume of liquid collected
in impingers and silica gel =V = 200/ m
Net volume of gas through dry _ .
gas meter at meter conditions =V, * /3¢ 2/  cu.ft.
Barometric Pressure - absolute = Ppar * 232 &/ in.Hg
Average absolute meter tem- )
perature (°F + 460) =T, = 537.4 R
Moisture, proportion by volume = Bws
B = )
“ o 373.63° 0 Vo, T U Py, ]
ST 20 e )
] o . .07 -
Y . 303 63(:5 3511 (29.¢9 ) T 0./0
{ 5254 ) (2cit )

MOLECULAR WEIGHT

Percent 0, by volume dry basis =0, = 50 ¢
N =0 = O s
v = C0, = (2.4 «

Ny = 100 - (0, + CO, ® CO} = 100 - ( + o+ )

Percent N, by volume dry basis =N, = E2. ¢ s

Ory molecular weight = My

My=0.48 ( CO, ) + 0.32( 0, ) + 0.28( N, + €O )
My=0.48 (/2.5 ) + 0.32( 50O ) + 0.28( 82,4+ T )

o e 2303

.50 /o My 39.04

A-16

I
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ISOKINETIC CALCULATION (Continued) 2.
MOLECULAR WEIGHT (Continued)
Stack gas molecular weight = Ms
M= (Mg ) - (8,01 + 18 (B)
M, » (53) 11 - (0] +18 (00) . =29.0
VELOCITY
Pitot Tube coefficient, type S = c'p s T
Average Absolute Stack Temp. (°F + 460) = TS = 793 °R
Average of the square root of ap = Jap = /.3S (in.Hzo)15
- a QA9.5y
Absolute pressure of stack Pbar - 3 T%TE Ps in.Hg
Stack gas velocity = Vs
- ar 1
85.48 LT ) )
g = @880 0 G Y TR | |7
_ I
( 793 ) ). 35
v_ = {B85.4 ’
s (85.48) (0'_7&‘ )V( 249.5v ) Q?.o; ) L
= - 8549.37  Fps
ISOKINETIC PERCENT
Average pressure drop across orifice = AH = /-/3 in.H,0
Total sampling time = 9 = 240 min.
Diameter of nozzle =d ® 0.3 G in.
Area of nozle = A
2 -4
b 2 : -
A= 5458 x 107 (4 °) = 54,54 x 107 ( 018%) |.887 <10 sq.ft.
I = percent Isokinetic
r ( V ) -
1.667 T . m &H
1 ( ) (T ) j0.00267 (v )+'(_Tm_)'(Pbar+ e ) .
(e 7 ( V., 7T (P, 7T ( &) ot
: ﬁﬁj g (;aqu g 113 -
.667 . ) .
: (1.667) ( ) 00026?(3oll)+—(m(9. g,‘i»,.(_wl)
(340)  (¥9377) Taasv) (g
A-17
I = gI.6L o

1/80
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CLEAN-UP DATA

Plant BOS;\' WE’,;QLQ",\N Comments:

pate_ [ |¢1
T o

Sampling Location Ouc‘df‘n.'\’

Sample TypeEfA—

Run Number I-—-'O |

Sample Box Number

Clean-up Man “MY‘\‘:?/F/I“WUO‘QSL\'O“-GS

IMPINGERS

¥1 ¥2 ¥3 i #5
Final Vol. 3% m1 /°/ m S ml ml ml
Initial Vol. (OO ml OO m - ml ml ml
Net Vol. A¥C ml </ ml 2 ml m1 ml
Total Net Volume in Impingers 00 ml
SILICA GEL -
Final Weight g 27718 ¢ g
Initial Weight B2 ¢ R27.4 4 g
Net Welght g Y2 . G g g
Total Net Weight in Silica Gel YR ¢ g

Total Moisture 3'%’2-(’ g

Filter Number(s) /?41054;/.27

A-21

MRC 7/73
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ISOKINETIC CALCULATION

Plant 255704_-' £c/x,<0m’ SIUS T SO WER PLANT

Roné¢ /-COL Date ,OZ/’T_ ﬁQ /G5
tocation (/(/ 74 & 7 Inftials DAD
MOISTURE

Net volume of liquid collected .
in impingers and silica gel = v'lc - 342 ¢

Net volume of gas through dry

gas meter at meter conditions = Vm s /4, EJ £ cu.ft.
Barometric Pressure - absolute = Py * 2. ¢ 9 in.Hg
Average absolute meter tem- _
perature (°F + 460) =T, = 549 °R
Moisture, proportion by volume = Bws
~ _ 1
2 =
WS - 373.(63 i Vm ) \(’ Pbgr ]
i 0T 70 he
. 1 ] -
TS e4dd (29T ) - O7%

(845 ) 0 242,¢)

7
[

MOLECULAR WEIGHT

A-22
1/80

Percent 0, by volume dry basis =0, = 5 = l
"¢ v =C0 = Q_*
e v c o, - 2.9 1 |

N, = 100 - {0, + CO, + CO) = 100 - { + o+ )

Percent N, by volume dry basis =N, = £2.¢ s '

Dry molecular weight = M, l

Mg=0.48 ( CO, ) + 032( o0, ) + 0.28( N, + CO )

My=0.48 ( j2,4) + 0R( 5 )+ 028 ( 86+ O ) i

5. 456 1 Mda’?_::zs 36,064
]
!




1]

ISOKINETIC CALCULATION (Continued) 2.

MOLECULAR WEIGHT (Continued)

Stack gas molecular weight = Ms

M = (Md ) o o- (Bws)] +18 (Bws) 09.09
M = () 0 - (o) +18 (09) - Bewd
3C.154 , 41 1o
VELOCITY
Pitot Tube coefficient, type S = Cp = o /&
Average Absolute Stack Temp. (°F + 460) = Ts = 7‘93 °R
Average of the square root of ap = /pp = ] 3% (1‘n.!-|20)Li
Absolute pressure of stack Py, TL =P = 29.54  in.Hg
Stack gas velocity = Vs
C T, ) i
v, = (85.48) ( ¢ )L |G A Y&p
4L 4
- 17 . -
Vg = (85.48) ( .7&)3/: ,ijq; (5=a7] =¥ 5012
o 49E 2ET=TT . N ) E=5(  Fps
ISOKINETIC PERCENT
Average pressure drop across orifice = pAH = /. 57 in.H,0
Total sampling time = g = 24¢ min.
Diameter of nozzle s d = 0.204 in.

Area of nozle =

D27 /07 sq.ft.

2
-b 2
54.54 x 107 (d ") = 54.54 x 10~ (@a0y)

A=
1 = percent Isokinetic :
- v -
(1.667) ( T, ) |0.00267 (v, )+ ( Yy ) (pbar + LﬁL})
be (e)(vs)(F)(A o
oo T HA) >
(1.667) ( 793 ) | 0.00267 (372¢) + (9‘1 L9+ lﬁ——l)
I =
{3490) T 8ix ] (nﬁ.s‘f T (397+.3)
A-23 o
o I = - c‘b\\'\‘l ) 4
1/80 T e




NOMOGRAPH DATA (HP-65)

i .

PLANT Bas ons L clisern M e [Cuep Peany USED ON RUN NO.: TN
DATE gEPT 4@ /198 | CALCULATOR: Barr’()t_k l
SAMPLING LOCATION T et - Nogru
OUTPUT .
STEP INSTRUCTIONS INPUT DATA/UNITS KEYS DATA/UNITS
1 Run card _ 1
2 [nitialize program A 0.00 l
Enter average g (mete:
temp. °F + 460 If meter .
3 temp. unknown, use ambi- 540 °R R/S 540 TI
ent + 20°F -
Enter P
4 (Barome?ric pressure at 20 QS5 In. Hg R/S /8.03 T_/P-
meter) : m
Enter PE)(static psessure -
in stac (P_ ¢ 73 x
5 stack gauge pWessure in 30.02 In. Hg R/S 33002 P’l
in. Ha0] b
Enter average T
6 (stack temperature + 460) 859 °R RS 03 P /T'
Enter Bj T U S :
7 (mole fraction of Hp0 /1 z;aﬁt:}on R/S Frgitwn
vapor in gas stream) . 2 ’ J I
Enter MD 2
8 (molecular weight of dry 26.7 5 1;’1;4;" R/S g:lgi:lircm
g2s) ' : 1bs/1b mol W
Enter C
9 {type "g" pitot tube co- 7—-6~ R/S 63(0:/?¢
efficient) l
Enter average A_ |, 4S5 D, theo. .=
10 . P .45~ 1n. H,0 R/S (nozzle di
Kighest &  { ) in inches}
11 Initialize "B" _— B -_— '
12 Enter actual D, g4 204 1In.| R/S
. Enter aH
13 (Calibra@ed pressure dif- |, G In. H0 R/S l( fact"
ferential across orifice)
14; | Enter actual a £ AH, '
Py Ho
Enter actual A E AH
14
2 pz In. Hzl
14, Enter actual a A-24 E AH
3 In-__'i;i
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CLEAN-UP DATA

Plant an{'vu—s ('::..&\.5 O

Total Net Volume in Impingers

851111_

SILICA GEL -

Final Weight 2237g

Init1al weight <00 ¢

Net Weight 23.75
Total Net Weight in Silica Gel

Total Moisture /0 9.73

Filter Number(s

A-28

MRC 7/73

Comments:

Date Jaﬂ/é’{
Sampling Location Iﬂ‘f <~
Sample Type ﬁf% >
Run Number /-I_/V
Sample Box Number
Clean-up Man Ba-“”e-'H'/OA-V
IMPINGERS

#1 ¥2 ¥#3 #4 #5
Final Vol. I/G(a ml /"61111 Eﬂlml ml ml
fnittal vol. /00 mi /OO0 m1 ml ml ml
Net Vol. &6 ml /& ml 2 m ml ml
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ISOKINETIC CALCULATION

P1ant,%csrcm /;}//so/b Husﬁc.E\JEQ ngr

Run # 7ok l"iN bate Sepr 30 (9¢ /
Location L NCET — NORTIH Inftials PD%
MOISTURE
Net volume of 1iquid collected
in impingers and silica gel "V " /0,7 m
Net volume of gas through dry
gas meter at meter conditions s Vm - 49 £9 cu.ft.

2995 in.Hg

Barometric Pressure - absolute = p

Average absolute meter tem-

perature (°F + 460) =T = S4F o
Moisture, proportion by volume = Bws
1
Bus = TI73 63T VT
1+ -
R S L G [P ,
.53
- ! - 09
1+ 3383 { 4987) ( 2995 ) §58250 40— :

(53%) 0 /06.7)  samee

MOLECULAR WEIGHT

e}
Percent 0, by volume dry basis =0, = QS’ %
S ’ =C0 = O ;
! co, " " " " =00, = ' 7@ %"\
Ny = 100 - (0, + CO, + CO) = 100 - ( + o+ ) a
Percent N, by volume dry basis = N, = qu 4
Ory molecular weight = My

M¢=044( CO, ) + 032( 0, ) + 0.28( N, + CO )
Mg=0.48 ( 96 ) + 0.22( @5 ) + 0.28(9/-2\‘7 o
4,22 72 3

A My = 29 84

o

A-30
1/80 T ran LS \,i..,,_ ey cadan ot o

-7
=
o
i ]
G G G N R O D ‘N e D E EE Y EE B B e e e




R N R N .

il G G N .w =,

N N N am e
.

1/80

S

ISOKINETIC CALCULATION (Continued) 2.
MOLECULAR WEIGHT (Continued)
Stack gas molecular weight = "s
Mg = (M) D - (B, )1 + 18 (8,¢)
Moe ()0 - (.07 +18 (09) = 28.30
S 2495 %)
veocrty . 20 "
Pitot Tube coefficient, type S = Cp = 0,76
Average Absolute Stack Temp. (°F + 460) =T, = o2 dP5 . °R g3z
Average of the square root of ap = Jap = -y (1‘n.HzO)li
Absolute pressure of stack P 111—- = Ps = rEDC:3,[) o— in.Hg
Stack gas velocity = Vs
(T ) =
Ve = (85.48) ( Cp )l_ [ P T 8 ) AP
- ! 1 . -
' ; }; ) 637 AT e T
V. = (85-48) (U-'?L ) T 1 7 W =
s ( 70, O} 28.%0 I ] 73.2G
Lenyg - S eps
TSOKINETIC PERCENT
Average pressure drop across orifice = pH = /, / O in.H,0
Total sampling time = § = CIO min.
Diameter of nozzle =d = 0, 204 in.
Area of nozle = A
2 -
A= 54.54 x 10‘“ (dnz) = 54,64 x 10-“ (204 ) = 2.7 x /0 sq. ft.
I = percent Isokinetic
[ (
(1.667) ( T, ) l0.00267 (v ) f T L_n___a
o Ce J (v, 7 < 75_ ) ( R
€32 r 4934 ) )
1.667) (% 7 ./
1 ( )(“}.—?1;2)oor:rzs7(ro<)+r_ﬁ T )
(g0 ) (5581 (30,027 (33059
22 3
1= 19394




NOMOGRAPH DATA (HKP-65)

0%

pLanT Pasrar Epison USED ON RUN NO.: 1. P
DATE q-20- 8 CALCULATOR: 3 on ¢ s .
SAMPLING LOCATION _Twitef Sapth
OUTPYUT '
STEP INSTRUCTIONS INPUT DATA/UNITS KEYS DATA/UNITS
1 Run card —_ l
2 Initialize program A 0.00 '
Enter average { {meter
temp. °F + 460 If meter
3 temp. unknown, use ambi- 540 °R R/S 540 T.
ent + 20°F
Enter P )
4 (Barome®ric pressure at 29.9 In. Hg R/S | [(Fwb T /Fl
meter) m
Enter PE)(sEatic pgessure )
in stac P = .073 x *;;//
5 stack gauge pPessure in " 30.01 in. Hg R/S | 30.0] PI
in. H203 -
Enter average T
6 (stack temperature + 460) y30 °R RIS | o, oY P ”'
Enter B i = - — — p— — .
7 | (mole fFaction of Hp0 (f  Fractiond g/slo99 Mon
vapor in gas stream) ‘ 0T ha ry
Enter MD 2%.24 b
. 1bs/1b molecular w*
8 égu;;ecu'lar weight of dry 'Z"l.; mole R/S of stack ¢
1bs/1b mo!
Enter C
9 (type "E“ pitot tube co- 7 — R/S 770-q0
efficient)
10 Enter average Ap lf D, theo.
. \- In. H,0 R/S (nozzle d1
Highest & ( ) in 1nche_)i
11 Initialize "8B" —_ 8
12 Enter actual Dn O'.‘Zf“( In. R/S —
. Enter aH
13 (Calibraged pressure dif- In. H,0 R/S K factll
ferential across orifice) (38 0.9 e 0..°
14, | Enter actual 8, £ BH, l
1 Jn, H2'=
14, Enter actual Ap E aH
2 ln._ﬁf'l
14, Enter actual Apa A-32 E AH

In. Hgi
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CLEAN-UP DATA

Plant 695 hih' EQQLSQ ) Comments:

Date 7‘72 ?]?}

Sampling Location Lnlet
Sample Type EfA -5
Run Number I-I S

Sample Box Number L
Clean-up Man Ow € Le_u.
IMPINGERS
#1 ¥ #3 #4 #5
Final Vol. 233 m ml ml ml ml
VTS . -
Initial Vol. A0 mi TEm ml ml ml
Net Vol. \‘5} ml ml ml ml ml
Total Net Volume in Impingers ml
SILICA GEL -
Final Welght g lsga? —g
Initial Weight <90 ¢ Ax7x ¢ g
Net Welght g &7 ¢
Total Net Weight in Silica Gel "7 4

Total Moisture 3?7 g

Filter Number(s) /?22054/’33

A-36

MRC 7/73
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1/80

ISOKINETIC CALCULATION

i’) 4 '
Plant bog'fg“_ E&\ L 6 O~

Ran # 1= LS Date 9/ O]Rg
Location __'_,\,J.e:f“ - SO\/\:’T'L Initials T
MOISTURE
Net volume of liquid collected
in impingers and silica gel - VIC L] 397 m)
Net volume of gas through dry
gas meter at meter conditions & Vm = 3»3--1'-1 cu. ft.
Barometric Pressure - absolute = Pbar = 99. 95 in.Hg
Average absolute meter tem-
perature (°F + 460) =T, = 53L °R
Moisture, proportion by volume = Bws
B = ‘
o, 373630 V10 Py
L ..._=__( Tm - ) ( V]c_ ) [
- ! . 1857
Ty, 3383 (2042 T ( 2972 ) bel 1O
{5z T 397 )
MOLECULAR WEIGHT
. ]
Percent 0, by volume dry basis =0, = \’ §.0 %
q
B co " " " " = CO - Q\Q 0 9
[ c02 t n " 1" = COZ - \ 12y A
N, = 100 - (0, + CO, + CO) = 100 - ( + + ) a
I ;
Percent N, by volume dry basis = N, = ?:r\'. 3L ¢
Dry molecular weight = M,

=
1}
+

0.32( 0, ) + 028( N, + CO )
0.3 ( /5, ) + 028 (Rp,;, + O ) o

- YRS 3003

d 0.44 ( €O, )
d 0.44 ( ¢ g )

=
u
+
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1/80

ISOKINETIC CALCULATION (Continued)

MOLECULAR WEIGHT (Continued)

Stack gas molecular wefght = Ms

HS ‘- (Hd ) [1 - (BNS” + 18 (BHS) f)e‘_‘;l
Mg = (33 0 - 0795)) + 18 (43) - _BEes
30,
VELOCITY

Pitot Tube coefficient, type S 2 Cp = ,’7@

Average Absolute Stack Temp. (°F + 460) = Ts n ?3‘/ °R
.fverage of the square root of ap = /ap = 1,06 (1'n.H20);s
Absolute pressure of stack P, TL =P, = R0 01 in.Hg
Stack gas velocity = Vs

(T ) =
- - -
!
) ( ) 11
. 23
v, = (85.48) (,7( ) U — /.06
T s 47 3 FPS
ISOKINETIC PERCENT
Average pressure drop across orifice = AH = .:L E in.H,0
Total sampling time =9 = 75 min.
Diameter of nozzle =d = WEPs in.
Area of nozle = A Y
2 ~
b
A= 5854 x 107 (d°) = 5850 x 107" )Y = L 039K(8 7 sq.ft.

I

percent Isokinetic

(1.667) ( T, )

—

- ( v )
m aH

{ e )

(1.667) (224 )

V.7 T F, 7 ( &)

[ (32./2)
0.00267 (347) + ;‘; E% I_‘Zﬁ_l)

(973

Cer4 ) sl a0l T U105 JF
= /0/ 5/ g




Monsanto

VISIBLE EMISSION OBSERVATION FORM

»;. .
R

SOURZE NAME OBSERVER'S NAME (PRINT) . o)
. Pl asudey B, Kukarni
E CLA ) < o ORGANIZATION B
ADDAESS PCLS  Twe..
CERTIFIED BY DATE B
Beoten Cowwwchub JH’\ M b
AV - %cm cm.: 24 a1
TATE P TELEPHONE
s @ START TIME \O 2.5 sToP TiME 1 (O 4D Am
SOURLE ID NUNMBES ORSEAVATION DATE ° 15 3o 4s e 15 e | s
Sept 3¢, 981 4 | 10 S| 8 S on
PAOCZSS OFERATING MODE
. 2 5 \O S ! oaz
Ff(r ' (),...u_("- SZ_L, 5
CONTROL EQUIPMENT OPERATING MODE 3 — - \O S aa
6”5 P a S 5 s— -_— Ja
GESC AIBE EVIB3ION FOINT
Toil_sbock ¢ sft s |- |- -5
REIG~T ABGOVE =EIGHT RELATIVE
GROUND LEVEL y TO OBSERVER - Qt 6 5 5 10| — 16
& sceft @ 5ce
[ -1-[s[s[=
TETER ven [STHECTION FROM OBSEAVER
,-t 8 5 i0 5 — ]
A~ X B / [
€ 4l 1. s | = | = [ = | =1 2a
DESCAIBE EMISSIONS - .
Bioioh Whilte Swacke . Enissiogio | — [ — [ = | — | 40
e f:.p.L’r.’:.JaL-'.. bC-x e ”O,\ . 1 — - - - a1
MISSIGN FOLGH PLUME TYPE WWTERMITTENT
EM’“’"‘ 1 _— —_— —_— a
0% .4 o CONTINUOUSE FUGITIVED L 5 2
D iuathh Lrnae
1] — — — — a3l
WATER CROPLETS PRESENT iF YES, IS PLUME
NOET ves[] ATTACHED DETACHED 14 - - - - 44
] o. B P P A TS R RV R -
AT WHATPOINT WAS OPACITY DETERMINED
. 16 | - - -— — 46
Just t‘&tw\ Hee P‘uwd- b\u‘a\"t .
17 | — — -_— -_ &7
CESCAIBE BACKG ROUND
L) : - — —
Al Sk s e
BACKGROUND COLOR 7 SKY co~o|-no~s 19 — P
Cz — — ——
SLY ) ue ?cm.u‘-] Te Clouds «3(‘3_“*
WIND SPEED ] WIND DIRECTION 20 -_— - -_— - 50
J i MPH N"i FE] -— — — — 51
AMBIENT TEMPERATURE RELATIVE HUMIDITY
55 ¢t b 2| —} =} - j=- 52
COMMENTS S =R ]
........ Scvne  Tame 3‘JClNJ e e )
RRYIW V- S ci. Rudl "L’? 3"'.“.l.‘€.. 24 | — | — } = | — | 54
L_G‘ z ¢ s i
du\w.ckcajﬁﬁ- 'z' ] L 29 A.c«:wffh-"lr 25 55
SOURCE LAYQUT SKETCH 26 56
2? 57
28 58
28 59
3¢ 50
AVERAGE QPACITY FOR NUMBER OF READINGS ABOVE
FOR HIGHEST PERIOD
:[ EMISSION POINT % WERE
RANGE OF QPACITY READINGS
MINIMUM MA X IMUM

OBSERVERA" sé z;unz

DATE

A2 efb1pas

t HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS.
SIGNATURE

VERIFIEC BY

-

TITLE DATE

9/81

. ' i H )
N ER O B B B G BB D BB B G e
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VISIBLE EMISSION OBSERVATION FORM

RS

Bl St

SOURTE NAME

E\"S[M &{Aim

Muslic Plent

OBSEAVER'S NAME {PRINT)

YasuuDEN B, KulLeA RN

DRGANI’#TION

AODRESS Jne.
CERTIFEDBY ko |OATE
A e e S e e W
STATE F4L] TELEPHONE s
starTTMe ML 2 O AM stor vime {2 o) FM
SOUACE 1D NUMBER CBSERVATION OATE ° 15 20 45 ° s 20 ki
Sept 3¢ 1981 v wliwo|liw|s a5 |55 lilo
SADCESS N oPeRATING MODE ) .
tloe. Genendin 2 5 \c = 5 21— 15 15 10
CONTROL EQUIPMENT OPERATING MODE 3 S (1= S 10 anljcliilojio {5
ESF .
GESCRIBE Evi5510M POINT " ; : ‘o 5 Al o Jaljo} 5116 |lo
A batl steck & st ft pmalped [ e |5 |5 |10 =|1c]lio] 55
GROUND LEVEL | TG GBSERVER s lio]lis5tic]isS]sw] 5 55t
¢ Sctft @ seuft vl slw|ie]s | »licliw]is)io
Wmﬁ?—
) 81 5 s | s |lo || 5 [(CliC|/ID
1500 j’( ME s | O s ic| 5 ] IC) B |5
DESCHAIBE EMIS5IONS
p -.f,'. },‘L_ Now Se 0 S(te{iIs | IS5l S51i0| — 5
e ental, TR, T nliolicjroliclal sio]le]ic
EMISSION COLO PFLUME TYPE INTERMITTENT ] -
g%f ﬁfl,‘—fl CONTINUOUSE FuGITIVEQ oL 5 5 ‘5 e =2 1o 5 !O {0
Bani3 wis5 | Bliolio|lw|sals]|s |5
WATE P L] : tF YES, ISP ME
NOER °re LE:ZSSSEhT .n"mcneow DETACHED e | 1O (o1 5 5 ) — 1O | o [ 1O
J sis|s5| 5|5 |as|5|i0]|s lio
AT WHATPOINT WAS OFACITY DETEAMINED Lt ” s o | s w| (0] i0]1c |0
— i I . =2
§ P F AN ﬁu’:‘ J '
J s t’ j } ,L‘..l--’ 17 5 5 5 ,c a7 — 5 — —
DESCRIBE BACKGAOUNG
Jle S k‘, 12015115 | 5 (e = | -~ |~
BACKGROUND COLOR sKy co~omo~s 19 pliwls {0 a9 | — ] — | — | —
gfL f‘)’&uﬂ. 1 (! [
WING SPEES T WII.N‘DLOI'!;CTIOT\I &7 wn | 5|5 |{o]lle]| o] —{~—|— -
pal-l il N
AMBIENT TEMPERATURE RELATIVE AUMIDITY ol 5 5 5 {0 5! 5 5 5
se-55"F e 2|l | 85]ls5|S|s=|lg|—|—|-
COMMENTE )

......... Lt yem bla wideny - }\,\.:(,{rut; =2 B | B =) 5 | sa] — - 5 15
......... u ﬁ/\l(‘((@l(-‘_ t t (IOJ.J'b 24 — 5 0 5 54 5 ’O S _5
.............................................. » |5 |i0)B5 |[fo)lm]5 | 51515
SOURCE LAYQUWTY SKETCH DRAW NORTH A vy 26 - -— — 5 86 5 5 5 5

el -
~  SUNSMAIDQWLINE . N »{5 |5 Sliolv|5]10|5

28 5 () 5 g 58 | — — — -—
slp|slsls]|=[s]s | -]-
30 5 5 5 5 60 | — S
AVERAGE QPACITY FOR NUMBER OF READINGS aBOVE

j CMISSION POINT FOR HIGHEST PEAIOD « wene

( RANGE OF ODPACITY READINGS

MINIMUM MAX IMyuM

OBSERVER'S SIGNATURE

ke

OATE

9/3‘7,8'71\“&.

SIGNATURE

| HAVE RECEIVED A COPY OF THESE OPALITY OBSEAVATIONS.

VERIFIED Bawr—"""_

TITLE DATE

9/81

L
\




Monsanto

VISIBLE EMISSION OBSERVATION FORM

|

9/81

SOURSE NAME CESERVERA'S NAME (PRINT)
-y oo SODEV LA
tt{,{ S ,“‘»HK < p{a. 'i oncn.mznﬁgu DE P) KULK Bh
ADORESS Pl S Smc.
: TETECRL e o Kekay [OR7E
gﬂE’Y\ D c‘% Aa® Pe o Mou-y 20, 19%
STATE FCd TELEFHONE sranrTime 12 210 PM Tor e | .10 pm
SOUACE 1D NUMBER OBSERVATION DATE ° 15 30 45 0 15 30 as
Sept 32, 1951 | 5[ 1511l lofa| o]l 5|5 |liolf*
PROCESS . B OPERATING MODE
PR RTINS\ 2| — | = tfol 15120l l0ofc]io]
CONTROL EQUIPMENT OPERATING MODE 2 20120 151 5] 2 D1 tejtec ljalee
ESF
CESCAIBE EVISSTON POINT - ‘ i5110] {0] = | 2 0] (0] S 5|6 l
N {_,_.( ([r-«k 3 b Yt L, 5 o -_— - -_— 35 10 1 C 5 ic .
CROUND LEVEL ]4 ) :glg;s‘rezs‘réf:; / 6 - — | —t—= 1| IB1LIS5|ic](c]|h
E-Sel. CONDo - — »'
[ BIETANCE FROM OBSERVER BIRECTION FROM QBSEAVER | 4 S 5 il 5 S 10 ]5
. a 1 - “
¢ 1500 [ NIZ 5{S515 |5 |=liolicl 515 |-
s lwis [letiglatacliclic [to] I
DESCRIBE EMISS(ONS Pa.&(ul@,ﬂ., NCX , $x . 10 [O "O ]5 io © {o /5 '5 IS o
wliol 5 l1wlio]«ajiolitsg] 20! 20 "
EMI DN'CD'- L] R . PLUME TYPE INTERMEITTENT . R .
M: LA-LTQ_ CONTINUQUSE” FuUGITIVED i2 o IO 5 ‘,5 22 51511 Clis i
Blols 3| US5[IS iS5 U5 | s ic| o] 0] 5 o
WATER CRCPLETS PRESENT IF YES, IS PLUME -
NO[R) vES[]) ATTACHED CETACHED 14 1o, 1 I5115] )5 ] 5 - -‘l
a e 0 . B | = | -] —|a].515 — |10, )=
AT WHAT POINT WAS OPACITY DETERMINED - — e 3
, ’ ;s 16 -_ —_ — fO| s Y
-jh'\f ,-/[,..«. T r‘{*"‘ [L( 17 | e O 47 p = g 150 u l
DESCRIBE BACKGROUND - o {0 5 5 ‘
The  Sky e | o] lo| o] Blelg{s |5 |5 |5
BACKGROUND COLOR SKY CONDITION
' :  ea Wlhde doh | |10 0] B|5 | =] 5 i i |io {l
WikD 5P v 1 20 -_— — - - £0 - — — g
~ EED (s —7c ppn WIND DIREK{T(EWN 5 X
AMBIENT TEMPERATURE AELATIVE HUMIDITY n - - |l - — sy - 5 |iclic!l-g
55°F 2| - | = 10 l1c | s2llecjic |5 1i0 <'|
COMMENTS o
................................ 23 - - - - 53 | 5 5 ol /c) -~
.............................................. 20 [ = | = | = | = |slyolso]i5]|is ';|
R B3| ~| — | — | =55l io|l/lpll0ltc ™
SOURCE LAYOUT SKETCH DRAW MORTH AREDW 76 — - - 5 56 | — - N
e |48 : Ssl
B 11015 §|S |=|s5lg |{clipl-
nla5 1A (ol |iot0l15]2C ‘.
11 liol 55|55 =|i1o]”
AVERAGE OFACITY FOR NUVBER GF READINGS ABOVE
FOR HIGHEST PERIOD
X EMISSION POINT % WERE s l
AANGE OF OFACITY READINGS
MIN IMUM MAXIMUM
OBSERVERSSIGHATURE SaT - {HAVE AECEIVED A COPY OF THESE OPACITY OBSERVATIONS. l
IZ &: !E"“—' 7;3‘5'{871\ 4 4 SIGNATURE
veEmFiEoc By p—— T T ITLE DATE l

|
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Monsanto

VISIBLE EMISSION OBSERVATION FORM

SOURZIE NAME

Edicon

flL}mZ@ PLA

' OHGANI.’_a‘rlON

OBSERVER'S NAME (PRINT)

B KJK;U\-«-J

ADDRESS gﬁ(
'11 CERTIFIED BY K DATE
ér.)’z-h ( smmasor Aty .‘jm Tepud. | My 21,1981
STATE 2 TELEPHONE START TIME 1 15 P S$TOP TimE 1156 Pa
SOURCE 10 NUMBER DBSERVATION DATE e 5 30 a5 o 15 30 as
Sepb . 9t 1v |5 |5 olto]nl|io]lsltels
PROCEES . - [OFERATING MODE :
(e e (’]:‘»\-'\G-L‘ S oL 21 10]iolip 102|515 {joll0
CONTROL EQUIPMENT OFERATING MODE 3 5 5 5 5|l 5155 lio
AP a
DESCHIBE e«cn:;)now POINT : 515 5 5 2 ’C 18 1015
Gt steclk ¢ sw/t o s|5 |lo1 5[5 1> 5tio] 5]lo
TV S i 15 5 5 s lulolslal=
¢ T2l ¢ SRA s s |s| =1l =150
SJTETANTE FRORE OBSE‘»‘W:H DIRECTION FROM OBSERVER
) — s 15io]=l5s5|s|sls
2% o0 it M s 1/} 5[5 tio] sl inl (511¢|io
DESCRIBE EMISSIONS ' , -";C" wlioliolioliol«=|i5|15 20015
Sew, Mon A= Palic o wliols [ sl glalisl2]is]s
F, s COLOR - PLUME TYPE INTERMITTENT
£ 0 (ST Te. conTinvoUSO  FUGITIVED b = 2 § lg 2] 5 2 ]_Q_ de;
B3 |01 15| ipl 5 |l ictisliolis
WATER P PR iF Y ISP ME . B
~°ﬂ§ oRe LE:zsmESENT :TTiscszw DETACHED “ 1 je il S |1 5 «| 51liplic s
& s | 5151515 |es]5llelis|io
AT WeATPOINT WasS OPACITY DETERMINED ] 5 5- 5 5 e Io lo 'O 5
7. Z . . ‘ ~~d } } [T \/éd : 3
._JIL-:t f&-\ ﬂ ! Lu - l ' S 5 IO IO 4 5 5 5 fO
DESCRIBE BACKGPOUND -
e g‘[\y w | 10l 10] iC| &)l ae]lioB 5 |5
BACKGAGUND COLOR SKY conm-r:ous
Skis Blue 2e-3.7 (il Clowds 4 1B 11O 1O o= &allols (O
WIND SPEED = M P H WIND OIRECTION 20 _5 - 10 {o] so IO 5 [ {O
i
ZMBIENT TEMPERATURE RELATIVE HUMIDITY 21 1o 10 15| 0] | = 5 - 15
5% F 2| pl5lielml]l=2|5]|S |5]|iC
coMMENTS AP 110l jo | e (ol ss|lo]llo o {5
............................................. # | jot 5l loltlo]|l = 5|5 |85 11—
............................................ s | 5 5| ol t515|—~ |85 |5 O]
SOURCE LAYOUT SRETCH CRAW NOATH ARROW 26 5118 15ljigts|l 514 5 5
:_|_8 - -
g~ e LT Lo [ s o[ =[5 [= =
®lioliR]ipllio|=» 51515 |5
2 |40 (p 10 __; sel 5 | 5 5|5
1ol Bls5 |55 |10l 5
AVERAGE OPACITY FOR NUMBER OF BEADINGS ABOVE
FOR HIGHEST PERIOD
X EMISSION POINT ~ WERE
RANGE OF DFACITY READINGS
MIN IMUM MAXTITMIM

CBSERVER'S 51 E TEF‘E ,!

oar;fsd{s_a"]‘

| HAVE RECEIVED A COPY OFf THESE QPACITY OBSERVATIONS.
SIGNATURE

VERIEIED BV

TITLE DATE

9/81

17




Monsanto

VISIBLE EMISSION CBSERVATION FORM

|

SOURSE NAME OBSERVERS NA anrh’
. v ASIA Ku.l ka.nm
Ed" S om '14‘1 S t" P[Q“t ORGANIZATION
AODRESS 7 ‘Pce Snc
CERTIFIED BY DATE
305 EP‘ Ry, u'flwnov\ MG-: 21, (98
STATE Fi TELEPHONE srartTme O 4 00 PM sror 1wz E:6D P M
SOURCE 10 NUMBER OBSEAVATION DATE o 15 30 45 L) 1% a0 as
Sept 36,88 | + 1ol 18|15 == ~|=}2
PROCISS CPEHATING MODE
2 lo ' lD ' az - — — — -
éemma.ﬁ‘m 5 O
CONTROL EQUIFMENT OPERATING MCDE 3 10 1o |15 10 3 | - — ami | - Lo-
e e 1
DESCRIBE EMISSICN POINT .
A spo Pt bl stock slg | 8|85 |5 |»l—]—|— |-
HMEIGHT ABCVE =EIGmT RELATIVE -
GROUND LEVEL TO OBSERVER & 5 - -_— -_— 36 | = —_—| — —_
@ .5m ;t @-di;f k] — — — — Iz — — - —
BISTARCE FROM GBSERVEH BIAECTION FROM OBSERVER N
8 — — — e 38 — —— -— —
@ 1600 NE 2 I N e S P R T R |
DESCRIBE ePwssnONS ‘o — - - - w | {0 o 10l 1ee™
MISSION LCOLOR PLUME TYPE INTERMITTENT .
Em’{'}. . L w{. }- CONTINUDQUSE FUGITIWWE(Q 12 __S 5 10 10 a2 10 10 1O 101"
Mie . 3| ol 5 | 5185 |10l 15 lo]™7
WATER CRCPLETS PRESENT IF YES. 1S PLUME
NOEG VESD ATTACHED DETACHED 14 - - - - a4 | =) — 1 — =1 .'
R — . _ S -~ 15 ] e -— — _— 45 | = e -
AT WRATPOINT WaS OPACITY DETERMINED
16 - — — — a6 — — — —
_J:“k #, f‘w, f/um— Age . -_ -— -— -_—] a7 | - - — | — l
DESCAIBE BACKGROURD
éz"b ia — — — -— 48 — — p— —
BACKGROUND COLOR snv co~omo~s % — -} = _ | — _ |
Sg" Lloe C o\-Jy &30'35'2 "l
[WIND SPEED WIND OIRECTION 20 -— - - —_— 80 | | — | — | =
' 5 mm N lJ 21 - -— - 51 —
— — — -—
AMBIENT TEMPERATURE AELATIVE HUMIDITY
§£3°F 2| glol1o]ig| s2|— U I '}-'
COMMENTS .
........ Pﬂ ‘N At Q— .“;kbb..a..== il o} lotio | 53| — - — =] "
.................................... 2 | = | = | =} =)ol /D]|I51I156 "
¢ anqis q&?ﬂmcbi_ .
e e e e, .. Eid - _— - - 5s | Jpl e jlo |lo
SOURCE LAYOUT SXETCH ORAW NORTH ARROW B % | 5 5 5 s ss | 5 10 1o | o ST
“or., “l‘.' 27 57 '.'
-~ . . §uN 5!“ DQWL'NE_L s L;N 5 ] 5 ‘o 5 5__ o | io “
2 | - | = | =] == 15][1s|1o] &51¢
29 — -— -— -— 59 g 5 5' 5 . '
hd 30 -— - m— — L 5 g lo lo A
AVERAGE CPACITY FOR NUMBER GF REAGINGS AaBOVE
FOR HIGHEST PERIOD
:t EMISSION POINT % WERE .
RANGE OF OPACITY READINGS
MIEN IMUM MAX IMUM
GBSEAVERS SIGNATURE OATE ' HAVE RECEIVED a COPY OF THESE OPACITY OBSERVATIONS, '
K B E 1k . 9/3"7' SIGNATURE
[VERFIED &Y ~ Y TITLE DATE
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Monsanto

VISIBLE EMISSION CBSERVATION FORM

SOURTE NAME

| Edicom /MHSZc Plawt

OBSERVEPR'S NAME

oSyl

RINT)

ey

B Kulkaru

ORGANIZATION

ADDRESS

P-—t\', e, Son etc

ceznso B e Ry DATE
5055" 'Du', QS" MaA!Z'; ‘SBI
STATE = TELEPHONE STARTTIME S : 0 3 An sToP Time B Al
SOUALE iD NUMBER CBSERAVATION DATE 9 18 30 45 ° 1% 3o 48
Sepl, 30, 1981 + |10 to| 10|10 o
PROCESS CPERATING MODE
Elr_c, é](,nc_/lcvc:ou 2 101115 |10} 2
CONTQOLEQU,.,ME,\? CPERATING MODE 3 10 § | lo § | =
S
CESCAIBE E-wéncm FONT - s o 10 | 24
Aesap ft bl Steck s |5 15 o] | os
GROUND LEVEL 76 Gesemven o s | 1ot 10l (0| 1o | 3s
| € 5 ét e s ft > |10 | 10| 10 | 10 | =
VeEM IRECTION FAQOM OBSERVER -
e (1510 |10} 15| 3
E 250D # NE s |20 1S [20] 20 3o
DESCRIBE EMIS5IONS w |ao| 20|20 28]

SR PAYRI 20| «

PLUME TYPE INTERMITTENT

Ojf 12 Ié" l§

15 | e

EMISSION POINT

EMISSION COLOR
84.-.&- L. m.f, CONTINUQUSHR FUGITIVEQ
5{-«‘1 - mltoltofre [ig]
WATER DAOPLETS PRESENT IF YES, IS PLUME
NOR ves() ATTACHED DETACHED 14 1SS} 0] 10| 4
18 ol & lo| 5 as
AT WrHAT PCINT WAS OPACITY DETERAMINED
6 5 — - - 48
r_i‘.-l-f'% 'ku— ’011.4--— é?f- . *
17 — d— — — 47
DESCRIBE BACKGRQUND
gz f 8 — - p—— - | 48
BACKGROUND COLOR SKY CONDITL 18 — a0
b, Bl P AL Clondyezog > 15 1= |-
WIND SPEED WIND DHRECTION v 20 — -— 5 5 50
ls”l? ’HPH N h) 21 51
AMBIENT TEMPERAATURE RELATIVE HUMIDITY S 5 5 5
5’3“/: 22 -— - - — | 52
COMMENTS
....... GWLT kup due Ao ... o8| = ] === |5
d C[C?'M.GLS 4 5o T 54
25 55
26 56
27 57
28 58
20 59
ao €0

[AVERAGE OFACITY FOR

NUMBER OF ATADINGS ABOVE
FOR HIGHEST PERIOD
% WERE

RANGE OF OPACITY READINGS

MINIMUM MA X IMUM

CBSERAVER'S SIGNATURE DATE

tHAVE RECEIVED A COPY OF THESE OPACITY QBSERVATIONS,
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outlet (OH) (5B)
Qutlet (OL)} (5)
Inlet north (IN)
Inlet south (IS)

:?Plume Oigaity

|

RUN 2

Field Data
Clean-up Data

Dry Molecular Weight Data

Isokinetic Calculations

A-4b

|
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CLEAN-UP DATA

Plant 59':7‘0/1/ ZZ;)/S(‘IA? Comments:
Date S0/ 087
Sampling Location

Sample Type
Run Number Z2=~O /7

50

Sample Box Number g 7 5
Ciean-up Man STekEs/mendews f[/'/ﬂfuﬂfl-; %‘
IMFINGERS

#1 ¥2 ¥3 Wy 5
Final Vol. 34)\ ml ml ml ml ml
Initial Vol. 400 ml “ZZ&ml _ ~ ml ml ml
Net Vol. J Y4 ml ml ml ml ml
Total Net Volume 1in Impingers /Y A ml
SILICA GEL

245
Final Weight }:; } g g g
Initial Welght ey ¢ g g
Net Welght g ' g g
Total Net Weight in Silica Gel Y &J3 g

Total Moisture /%03 g

Filter Number(s) 20&37-22

MRC 7/73
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ISOKINETIC CALCULATION

Plant _BosTos) EDIS0e)
Run # -0 Date 10— 1—8 |
Location SUTLE T Inftials WA
MOISTURE
Net volume of liquid collected
in impingers and silica gel Vi ® t4¢.73 ml
Net volume of gas through dry ;
gas meter at meter conditions =V, = (1,463 cu.ft.
Barometric Pressure - absolute * Ppar * 29, 88 in.Hg
N eratore (oF 1 ag0) -1 - 539 o8
Moisture, proportion by volume = Bws
By = —TIET T VT ]
L G AR e v
m 1c
1 + 373.83 107,5193 ) { 2085 ) = _ 0. 19]
{ 5% ) { 1963 )
MOLECULAR WEIGHT
Percent 0, by volume dry basis =0, = 6./ %
"ooco vt =c0 - 0 %
"ot oo =00, = .3 %
N, = 100 - (0, + CO, + CO) = 100 ~ (Gt + O +{t3)
Percent N, by volume dry basis =N, = ¥k %
Dry molecular weight = Md
Mg = 0.44 ( CO, } + 0.32( 0, ) + 0.28( N, + (0 )
Mg=0.48 (WD ) + 0.32( (f ) + 08( 826+ 0 )
My ® 20.05
A=-51

1/80




ISOKINETIC CALCULATION (Continued)

MOLECULAR WEIGHT (Continued)

Stack gas molecular weight = Ms

S (M) 0 - (B 18 (8,)

Mg = (0s3) 1V - (1)) + 18 (un) = 28.¢1
VELOCITY
Pitot Tube coefficient, type S = Cp = O.']G
Average Absolute Stack Temp. (°F + 460) = Ts = 51‘ °R
Average of the square root of 4p =/ap = |1, 3507] (1‘n.H20)Lﬁ
Absolute pressure of stack Pbar + TZ;LG' = Ps = Qﬂ,_"lg in.Hg
Stack gas v