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further notice.

The Environmental Protection Agency (EPA), Region IX, requested
the National Enforcement Investigations Center (NEIC) to source test
the Marana Gin of Producers Cotton 0i1 Company, Marana, Arizona.

NEIC was to determine if the gin was in compliance with the Pima County
Regulation II, Rule 2 which 1imits the particulate emissions based on

process weight, i.e., seed cotton feed rate.

The Marana Gin consists of two gins—---one for processing short-
staple cotton,* and the other for processing long-staple (Pima)
cotton---with production capacities of 10 and 4 bales/hr, respectively
[Figure 1]. The two gins are similar, each being separated into a
high-pressure and a low-pressure side, so named because of the process
fan capacities. The high-pressure side includes the cleaning, drying
and ginning of seed cotton. Particulate emissions from these sources
are controlled by cyclones. The Tow-pressure side includes cleaning,
compressing and baling of lint cotton, with the emissions being con-
trolled by lint cages.

NEIC performed a presurvey inspection of the Marana Gin on
November 17, 1976, to determine the feasibility of source sampling,
and to evaluate process operations and control devices [Appendix A].
This inspection determined that: 1) the cyclones could be sampled if

the outlets were modified to provide acceptable sampling locations;

Short-staple cotton fibers range in length from 2.4 to 2.7 cm
(0.94 to 1.06 in) as compared to long-staple cotton fibers which
range from 2.8 to 3.8 cm (1.09 to 1.5 in).
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2) the seed and mote* cyclones could not be sampled because of their
inaccessibility; and 3) the low-pressure side 1int cages could not be
source tested using EPA Method 5! procedures.

During the preliminary stages of developing the source test pro-
gram, questions arose as to whether a suitable sampling methodology
existed. A meeting was held in Dallas, Texas on January 5, 1977 be-
tween the U.S. Department of Agriculture (USDA), Agricultural Research
Service (ARS); the Cotton Ginning Council of America; and the EPA
(Region IX and NEIC) to discuss sampling procedures for measuring
cotton gin cyclone emissions. It was décided that NEIC and ARS would
undertake a comparability study between the EPA Method 5 and the ARS
high-volume sampling procedures. The results of this comparability
study? showed that Method 5 could be used to test cotton gin emissions,
provided a large sampling nozzle (>1.3 cm or 0.5 i1n) was used. The
Aerotherm Corporation's high-volume source sampler (HVSS) was selected
to test the cyclone emissions because it meets all the EPA Method 5 testing

requirements using a large sampling nozzle.

The HVSS was not considered suitable to sample the Tint cage
emissions because the air-flow rates were below that detectable by an
S-type pitobe assembly, and the HVSS does not have the geometric flexi-
bility required. The Rader** high-volume (HV) sampler was selected
to test the Tint cage emissions because it does have the flexibility
required.

On September 27, 1977, EPA personnel met with Marana Gin officials
to discuss the modifications required to enable testing of the cyclone

outlets and to discuss sampling procedures for the 1int cages.

o

%  Motes are a group of fibers attached to a portion of seed hull.
%%  Brand name.







Between November 2 and 19, 1977, the short- and long-staple
cotton gins were source tested. In addition to the emission testing,
ambient air particulate sampling was performed with high-volume
samplers (Hi-Vols) to determine if the gin emissions had an impact on !
the air quality in the immediate area, and visible emissijons were
evaluated in accordance with Pima County Regulation II, Rule 1 which
limits the emissions to 40% opacity.






II. SUMMARY AND CONCLUSIONS

The Tint cages and cyclones of the short- and long-staple cotton
gins of Producers Cotton 011 Company, Marana, Arizona, were source
tested to determine compliance with Pima County Regulation II, Rule 2.
During the November 2 to 19, 1977 survey the short- and long-staple
gins operated at 86 and 85% capacity, 8.6 and 3.4 bales/hr, respec-

tively. The seed cotton that was ginned was machine-picked cotton.

According to Rule 2 the short-staple gin is allowed to emit par-
ticulate at 5.1 kg (11.2 Tb)/hr. The cyclone and lint cage emissions

Tisted below, totaled 13.4 kg (29.5 1b)/hr, 164% greater than the
allowed emissions,

3

Particulate Emissions

Actual Allowed
Source kg/hr 1b/hr kg/hr 1b/hr
Cyclones 7.23 16.0 - -
Lint Cages 6.13 13.5 - -
Total 13.4 29.5 5.1 11.2

The short-staple gin emissions determined by the source testing
are conservative, because: 1) the mote cyclone emissions were not
tested, therefore not included, and 2) the 1lint cage testing was
conducted over the acceptable isokinetic sampling rate, thus emission
results are less than the actual emissions.







Particulate emissions from the long-staple gin are limited to
2.7 kg (6.02 1b)/hr. Lint cage and cyclone emissions totaled 3.40 kg
(7.50 1b)/hr, 25% greater than the allowable.

Particulate Emissions

_ Actual Allowed
Source kg/hr 1b/hr kg/hr 1b/hr
Cyclones 1.84 4.06 - -
Lint Cages 1.56 3.44 - -
Total 3.40 7.50 2.7 6.02

The source testing results of the Tong-staple gin emissions are
also conservative because the seed cyclone emissions were not included
in the total, and the 1int cage emissions results are less than the

actual emissions for the reasons discussed above.

Visible emissions observed from the short-staple gin cyclones were
less than the Pima County Regulation II, Rule 1, opacity limit (40%).






III. PROCESS DESCRIPTION

Both short- and long-staple gins process seed cotton in a similar
manner. Pneumatic or air conveying is the principal means of moving
cotton within each gin. Approximately 725 kg (1,600 1b)* of seed
cotton is required to produce a bale of 1int cotton (227 kg or 500 1b).
The weight difference (498 kg or 1,100 1b) 1s the weight of trash and

cottonseed removed during processing.

Seed cotton is usually delivered to a gin in a wagon, and unloaded.
This seed cotton is alternately dried and cleaned twice before being
ginned. Lint cotton, cottonseed and trash are separated during ginn-
ing, after which the 1int cotton is cleaned again before being baled.

The condition of the seed cotton, a function of the picking pro-
cedures, affects process operations and emissions. Cotton is generally
picked twice from the defoliated stalks which accounts for 90 to 95%
of the cotton ginned. Picked cotton contains some trash (stalks,
leaves and dirt). Subsequent to the second pick, a vacuum sweeper is
used to pick up cotton including trash that has fallen to the ground
(ground-cotton). Second-pick cotton, which has slightly more trash
than first-pick but much less than ground cotton, was reportedly
ginned during the November 2-19 survey.

KN
"

At the Marana Gin it was computed to take 662 kg (1,460 1b)
of seed cotton to produce a bale of lint cotton.







The seed cotton moisture content also affects the process opera-
tions and emissions. The moisture content is a function of the mode
of harvesting (i.e., picked or ground cotton) and the time of harvest-
ing (i.e., morning or afternoon, and before or after a rain). A 6 to
8% moisture content is considered ideal for processing; less than 6%
results in cotton being removed with the trash, .increasing the Toading
to the cyclones. Conversely, only a small amount of trash will be
removed when the moisture content is greater than 8%, resulting in a
poor grade of bale cotton. Detailed process information for both
Marana gins follows.

The seed cotton is off-Toaded from a wagon with a vacuum system
and collected in a separator [Figures 2 and 3]. The cotton then enters
a natural-gas-fired reel drier. The reel drier is a horizontal rotary
drier that also removes some trash as the cotton passes through the

unit.

This cotton is air-conveyed to a 7-cylinder inclined cleaner
(the long-staple gin has a 5-cylinder inclined cleaner). The cleaner
consists of 7 (5) spiked drum cylinders which carry and "scrub" the

seed cotton to remove fine particles such as leaves, dirt and sand.

Next, a bur extractor removes heavy trash and burs from the cotton
with a revolving saw cylinder. The teeth of the saw hold the seed
cotton and subject it to a carding and cleaning action as the cotton
is spread across the surface of the cylinder.

The cotton is then fed into a 24-shelf natural-gas-fired tower
drier. The cotton, while falling from shelf to shelf, 1s dried by a
concurrent stream of warm gases. The cotton moisture content at the
exit is normally between 6 and 8%. This dry cotton is air-conveyed

to second-stage inclined cleaners (the short-staple gin has two cleaners
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in parallel, the long-staple gin has one). These inclined cleaners

are jdentical to the one previously described:

Then, the cotton is distributed to five extractor feeders in
paré]]e] (the Tong-staple gin has ten) where additional burs, stems,
whole Teaves and other trash are removed. The cotton is fed at a
constant rate to five 80-saw-gin stands (10 roller gins in the long-
staple gin). Excess cotton is returned to the second stage cleaners.

The saw-gin stands use saws and air blasts to separate seeds and
trash from the cotton; the roller gins use revolving cylinders to
separate the seeds and trash from the Tint. The resulting lint cotton
is air-conveyed to two lint cleaners operated in parallel (two sets
of two 1int cleaners are used in the long-staple gin). The lint
cleaners remove fine particles, motes, dust and sticks. The clean
lint cotton is air-conveyed to the condenser where it is formed into
a smooth endless mat and fed into the baler. The bales are wrapped
in burlap, tied with metal bands and stored.

The motes and lint cotton removed with the trash from the lint
cleaners and condenser are recovered in the mote cyclone. The motes
are then cleaned in an inclined cleaner, and baled. Motes are not

recovered in the long-staple gin.*

o

The long-staple cotton reportedly contains only 1 to 2% motes
while short-staple contains 10 to 12%.







IV. CONTROL EQUIPMENT DESCRIPTION

A1l the trash removed from the cotton is pneumatically conveyed
out of the gin building where cyclones and 1int cages remove the trash
from the air streams. Eight 1int cages control the short- and long-
staple gin low-pressure side emissions [Figures 4 and 5]. The trash
collected by the lint cages is air conveyed to the mote cyclone or
Station 2306 cyclones (short- and long-staple gins, respectively).

Twenty-eight cyclones control the short- and long-staple gin
high-pressure side emissions [Figures 4 and 5]. These cyclones
operate in groups of twos and threes. In the short-staple gin, all
collected trash is conveyed to three cyclones (Station 2211) which
have a screw conveyor at their base to dump the collected trash into
a wagon.

LINT CAGES

The lint cage consists of a screened cylinder [Figure 6] where
the gases enter from the top and vent through the entire cylindrical
circumference with a swirling flow. The collected particulate (mostly
1int) sloughs off the inside of the screen and falls to the bottom of
the Tint cage.

The 1int cages are supported from the ground and, with the excep-
tion of Station 2203 [Figure 4], are Tocated against the outside wall
of the gin buildings, exposed to the weather, Station 2203 1int cage
is partially enclosed by a shed on three sides and on top, so that
the gases are vented through a 2 x 2.2 m (6.5 x 7.2 ft) opening.
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The.three'short—stap1e gin lint cages, each have 28 sections
approximately 1.2 x 0.4 m (3.9 X 1.2 ft) in two bands of 14 sections
each. The 3.6 m (11.7 ft) high cage has a third band of solid metal
between the two screened bands [physical dimensions of each 1int cage

are listed in Table 11.

The five 1int cages. of the long-staple gin are 1.1 m (3.6 ft)
above the ground, 0.5 to 0.9 m (1.5 to 3 ft) away from any cage or
building wall. Each 1int cage has 8 sections, approximate]y 1.2 %
0.4 m (3.9 x 1.2 ft), in a single band [Table 11.

CYCLONES

A cyclone is an inertial separator in which particles are sep-
arated from the gas streamlines by means of centrifugal force created
in a vortex flow, driving the particulates suspended in the gas to
the collector wall. From there, the particulates settle to the bottom

of the cyclone and are pneumatically or mechanically carried away.

The cyclones at the Marana Gin are supported so that with the
cyclone outlets are 4.6 to 7.3 m (15 to 24 ft) above the ground. The
cyclone outlets range from 43 to 48 cm (17 to 19 in) in diameter and
are 10 cm (4 in) tall. Table 2 summarizes the cyclone design gas

flow rates and geometry data provided by the Company.
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Table 1

LINT CAGE CONSTRUCTION DETAILS
PRODUCERS COTTON OIL COMPANY
Marana, Arizona

A Cage Cage No. of
Lint Cage Process controlled Height Diameter Sections
gtation No. m ft m ft

short-Staple Cotton Gin [Figure 47

SN 2201 Lint Cleaner
gN 2202 Condenser
SN 2203 Lint Cleaner

1 28
1 28
1 28

po W M
S

7.
11.
7

oo~
e
fexl*20 %l
oo Wn

Long-Staple cotton Gin [Figure 5]

SN 2301 1st Stage Lint 1.5 5 0.9 3 8
Cleaner

‘ SN 2302 1st Stage Lint 1.5 5 0.9 3 8

Cleaner
SN 2303 2nd Stage Lint 1.0 5 0.9 3 8
Cleaner
SN 2304 ond Stage Lint 1.5 5 0.9 3 8
Cleaner
SN 2305 Condenser 1.5 5 0.9 3 8

—

-
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Table 2
CYCLONE DESIGN DATA
PRODUCERS COTTON OIL COMPANY
Marana, Arizona
Cyclone Size Design Gas Flow®
Cyclone Group (Diameter) Rate
Station No. Process Controlled cm in m3/min  ft3/min
Short-Staple Cotton Gin [Figure 4]
SN 2204 No. 1 inclined cleaner 97 38 226 8,000
reel drier
SN 2205 Bur extractor 97 38 170 6,000
SN 2207 No. 2 & 3 inclined 97 38 282 10,000
cleaners, gin stand -
and feeder trash
conveyor
SN 2208 Gin stand feeder 97 38 170 6,000
overflow, mote in-
b clined cleaner trash
SN 2206 Mote cyclone bypass 97 38 226 8,000
Mote No. T & 2 1int cleaners 270 104 226 8,000
and 1int cages. Con-
: denser 1int cage
SN 2209 Separator (unloading) 97 38 170 10,000
SN 2211 Cyclone trash pickup 97 38 Unknown
Long~Staple Cotton Gin [Figure 5]
SN 2310 No. 1 inclined cleaner 97 38 226 8,000
bur extractor
SN 2308 Separator (unloading) 97 38 226 8,000
SN 2307 Gin Trash No. 2 in- 97 38 170 6,000
clined cleaner
SN 2306 Lint cleaner trash, 97 38 170 6,000
lint cage trash
SN 2309 Reel drier 97 38 85 3,000
Seed Seed conveying 61 24 42 1,500

a Data from Company process flow diagrams.
b SN 2206 cyclones are only used when the mote cleaning system is
not operating and the mote cyclone is being bypassed.






V. TEST PROCEDURES

CYCLONE SAMPLING PROCEDURES

The cyclone exits were 10 cm (4 in) tall and could not be sampled
according to Methods 11 and 2% without outlet modifications. To accom~
plish sampling the outlets were modified with an involute system
[Figure 7] to eliminate the cyclonic gas flow, combine the emissions
of the cyclone pairs and triplets, and direct the gas flow toward the
ground. Sampling was performed in the 51 cm (20 in) diameter involute
system ducting at two perpendicular test ports about 1.5 m (5 ft)
from the ground. Because an involute system was used for each cyclone

pair or triplet, the sampling locations were similar in each case.

A1l particulate sampling in conjunction with the involute system
was performed according to Method 5. The stack gas molecular weight
was calculated using the average analyses of three gas samples. Gas
samples Qere obtained November 17 by a grab sample technique and an-
alyzed with Fyrite* type combustion gas analyzers. Stations 2209 and
2211 were not sampled, but were assumed to have the same gas compo~
sition as the other Stations. Past source tests had shown that cotton
gin emissions, even natural-gas-fired drier combustion gases, have
had gas compositions of air---21% oxygen and 79% nitrogen; therefore

these values were assumed for Stations 2209 and 2211.

The number and location of the sampling points were determined

according to Method 1. Table 3 gives the 1engths of straight ducting

e

Brand name.
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ypstream and downstream of the test ports [Figure 77, the number of
diameters upstream and downstream, the required and actual number of

samp1ing points used, and the total samp1ing time per run.

Moisture content of the gas stream being sampled wWas determined
from the volume of water collected in the impingers and the weight
gain of the silica gel (Method 41).

The probe and oven (fi]ter) were not heated. pPast source tests
and the comparibi\ity gtudy? show that the gas moisture content 18
Tow (<3%)- Method 5 allows this deviation when condensation is not a

problem.

At least threé sampling runs were performed at all samplind loca~
tions. prior to each run, the sampling train was leak checked at 380
om (15 in) Hg vacuum or more. At the completion of the run, a second
1eak check was conducted at the highest yacuum recorded during the
test. These checks were considered acceptable if the leak rate did
not exceed 0.0057 m3/min (0.02 acfm), which is 4% of the samplingd

rate (5 acfm) as Specified in Method 5.

A1l pitobe assemblies (pitot tube and probe), dry gas and orifice
meters used in these tests had been calibrated pefore 1eaving Denver,
Colorado and were recalibrated upon return [Appendix g]. Al calibra~

tions were within the Method 5 specifﬁcations.

The HVSS, manufactured py AcureX perotherm [Appendix ¢] and used

for the cyclone testing, was arranged as follows:

a Stainless steel (316) nozzle

b. Stain1ess_5tee1 (316) 1ined probe

c. Flexible Teflon-1ined probe

d stainliess cteel (316) cyclone

e. Glass fiber filter (15.2 cm-diameter) in
stainless oteel filter holder

B
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f. Impingers (0 to 2)*--modified Greenburg-Smith, emply

q- Impinger-—modified Greenburg-Smith with approximately 300
grams of silica gel.

An NEIC mobile laboratory, on plant property during the tests,
was used for all sample train preparation and sample recovery.

Sample recovery proceeded as follows:

a. The filter was removed, folded, and inserted in a rigid
card and sealed in an envelope. The appropriate filter
jdentification information was recorded on the outside of
the envelope.

b. The nozzle, steel probe, Teflon probe, cyclone and front
portion of the stainless steel filter holder were brushed
and washed with acetone. The washings from each run were
collected in a glass jar with a Teflon-1ined cap, and the
1iquid level marked.

C. The volume of water collected in the emply impingers was

volumetrically measured, as part of the moisture determina-

tion, and discarded.

d. The silica gel impinger was weighed to determine the mois-—
ture gain, and the silica gel was discarded.

e. A1l initial and final volumes and weights were recorded on
a sample cleanup sheet along with other pertinent data.

A1l samples were returned to the NEIC laboratories for
particulate analyses which were performead according to the procedures
described in Method 5 [Appendix D].

-

The number of empty impingers varied between 2ero and two.
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LINT CAGE SAMPLING PROCEDURES

Samples were collected around the. circumferences of the seven
unenclosed 1int cages.. At Stations 2201 and 2202, sections of the
1int cage closest to the building wall could not be sampled because
the clearance between the wall and cage was not adequate for the

sampling nozzle.

The number of sample points was determined by the number of

screened sections on the Tint cage- One point was sampled at the
center of each screened section. Since the screened sections had
similar areas [Appendix E], this procedure could be considered an

equal area method.

Gas vented from station 2203 lint cage was discharged through an
opening 1in the shed wall. This opening was divided into 16 equal

areas (4 x & matrix) and the center of each area was sampled.

with the exception of Station 2203, each 1int cage was sampled
three times. The statjon 2203 lint cage was sampled six times, three
times 1n conjunction with an ambient air high-volume sampler to deter”
mine if emission results of the two methods (Rader HV vs Hi-Vol) were

compavrable.

The vent gas molecular weight was calculated assuming the gas
composition as air, 21% oxygen and 79% nitrogen. This assumption is
considered valid because ambient air is used to convey wastes to the

1int cages.

Moisture content of the gas being sampled was determined by the
wet-bulb dry-bulb procedures given in Method 4. The moisture deter-
minations were performed after the lint cage sampling was complete.

As the lint cotton moisture was between & to 8% and the carrier gas
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was ambient-air, the moisture content in the exhaust gas at the time

of and subsequent to sampling was assumed to remain the same.

The lint cage emissions could not be samp1ed isokinetically because
the gas velocity was below the sens1t1v1ty of the pitot tube, and
the gas flow was swirling and non- perpendicular to the screened
circumference. Therefore, the 1int cages were sampled at a constant
rate of 0.85 m3 (30 ft3)/min with the sample nozzle facing the
screened circumference. The nozzle was located 7.6 cm (3 in) from the
screening [Figure 8].

Before and after each run, the Rader HV sampler was Teak tested
by plugging the nozzle and measuring the flow across the orifice meter.

These checks were acceptable if the orifice meter reading was zero.

The orifice meter used in these tests was calibrated according
to the Rader HV sampler operating manual, before leaving Denver, in
the field and upon return [Appendix B]. Because the gas flow could
not be measured leaving the Tint cage, the volumetric flow rate was
determined by measuring the incoming gas flows. Only three of the
eight 1int cages had good locations for a velocity traverse, and these
three locations (Stations 2302, 2304 and 2305) were checked once during
the survey. A1l eight lint cage inlets had previously been traversed
by the USDA-ARS [Appendix E] when no cotton was being processed. The
NEIC and ARS flow data for the three Tocations (Stations 2302, 2304
and 2305) were compared and it was found that the ARS data were 4 to
19% greater than the NEIC data. It was concluded that this difference
in gas flows was caused by the processing of cotton. Therefore, before
the ARS flow data at the five locations not traversed by NEIC were
used, the ARS data were adjusted to be representative of when cotton
was being processed (Test Results Section - Lint Cage Results Discussion).

The S-type and standard pitot tubes have sensitivities of 0.06
cm (0.025 in) of velocity pressure or about 160 m/min (500 fpm).
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Wall of Building

/7.6 cm (3 iﬁ)~-.

ér//,;«Nozzle

Rader HV Sampler

Screened Circumference

Figure 8. Lint Cage Sampling Arrangement
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The Rader HV sampler, manufactured by Rader Company, Inc.
[Appendix C], and used to sample the 1int cages, was arranged as

follows:

Aluminim nozzle (4.7 and 8.9 cm-diameter)
Aluminum probe - adjustable length
c. Aluminum filter housing for 20 x 25 cm (8 x 10 in)
glass fiber filter
d. Orifice with dial thermometer
_e. Solenoid valve connected to control section and
control computer
f. Flexible hose
g. Suction blower

o w

The Rader sampler nozzle and probe were cleaned at the sampling
location according to the Rader operating manual. This necessitated
turning on the suction blower and brushing both nozzle and probe until
the piece was visually free of dust and lint. The freed dust was

collected on the filter. No acetone washing was performed.

The filter holder (with filter) was sealed (corked) and taken to
the mobile laboratory where the filter was removed and the filter
holder brushed to move any remaining particulate onto the filter. The

filter was folded, inserted in a rigid card and sealed in an envelope.

The samples were handled and analyzed as described for the cyclone

samples.

AMBIENT AIR SAMPLING PROCEDURES

*
Two General Metals High-Volume samplers were used to measure the
ambient air particulate concentration at six locations [A-F, Figure 9]
in and around the two gin process buildings. The Hi-Vols were located

upwind and downwind of the gins as described below:

Brand name.
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Location No. Descrigtion
A _ 12 to 15 m (40 to 50 ft) south of lint

cage SN* 2201 on a concrete slab which
supports the seed conveying system

B Inside the shed that protects 1int cage
SN 2203, approximately 2 m (6.5 ft)
from the 1int cage

C West end of the cyclone SN 2204 support
base, 3 m (10 ft) north of the shed opening
for 1int cage SN 2203

D 1.6 m (5.3 ft) north of the shed
opening for Tint cage SN 2203

E 1.8 m ( 6 ft) north of the northwest
corner of the long-staple gin building,
approximately 6.1 m (20 ft) west of lint
cage SN 2301

F East end of the cyclone SN 2370 support
base about 4.6 m (15 ft) from the long-
staple gin building

The Hi-Vols were operated according to the procedures specified in
40 CFR 50,** Appendix B---"Reference Method for the Determination of
Suspended Particulates in the Atmosphere (High-Volume Method)"
[Appendix F]. 1In most cases, sampling air flow was continuously re-
corded,

A single orifice plate was used to calibrate the Hi-Vols (designed to
maintain a constant sampling rate) before each sampling run. (The orifice
plate was calibrated with an NBS traceable Roots*** peter.)

wta
W

Station number.
** Code of Federal Regulations, Title 40, Part 50.

et t,
"

“w  Brand name.
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Most (12 of 15) Hi-Vol samplers were scheduled to run 24 hours
(midnight to midnight). However, the particulate buildup for four
filters (locations B-3 Runs and D-1 run) was sufficient to reduce the
air sampling rate and sampling was terminated. Two of three sampling
runs, performed in conjunction with the Rader HV at Station 2203, had
sampling times of 64 minutes, while a third run was approximately 10

hours.

The samples were recovered by removing the filters from the holder,
folding the filters in half, placing them in a rigid card and sealing
them in an envelope. Flow data, sampling time, and appropriate identi-

fication information were recorded on the envejope.

The samples were analyzed by the analytical procedures previously
described,

VISIBLE EMISSION OBSERVATION PROCEDURES

Visible emission observations (VEQ's) were performed according
to Method 91 specifications. At this plant, with the predominantly
southeast wind and the majority of the cyclones grouped together, the
emissions intermingled and care was necessary to ensure a representa-
tive observation. VEQ's on the Tint cage emissions were not possibie
because of interference between the lint cage emissions and wind-blown
dust.

PROCESS OBSERVATION PROCEDURES

The gin process was monitored by recording the number of wagons
unloaded and the number of bales produced. Production rates were

checked by comparing the wagon and/or bale numbers to the clock time,







and calculating the throughput. The production data obtained from
the gin office [Appendix G] were used to determine the allowable pro-

cess weight regulation emissions.

Because the gin emissions were dependent on the type and condition
of the cotton---for example, pick of cotton---random grab samples of
seed cotton were taken directly from the wagons and turned over to
the USDA-ARS, Southwestern Cotton Ginning Research Laboratory for
analysis of trash content. Four samples of shoft-stap]e (Upland)
cotton and five samples of long-staple (Pima) cotton samples were
analyzed.

The analysis consisted of separating the hulls, sticks, motes
and fines (leaves) from the seed cotton and determining the weight of
each, gravimetrically [Appendix H]. The condition of the cotton was
established by its trash weight fraction of raw cotton.






VI. TEST RESULTS

Between November 2 and 19, 1977, the short- and long-staple
cotton gins were tested to determine their particulate emission
rates. A1l cyclones were source tested three times with the
Aerotherm HVSS. The seed, mote and Station 2206 cyclones were not
sampled because they were ejther inaccessible or not operating. The
1int cages were sampled three times with the Rader HV sampler.
Station 2203 1int cage was sampled an additional three times in con-
junction with ambient air Hi-Vol sampling to determine if the test
results could be correlated. A1l samples were collected and analyzed
according to NEIC chain-of-custody procedures, except as noted in
Appendix I.

During the testing period, the average production rate of the
short-staple gin was 8.6 bales/hr, 86% of the rated capacity (10 bales/hr).
The long-staple gin average production rate of 3.4 bales/hr was 85%
of the rated capacity (4 bales/hr). Continuous gin operations were
maintained during each sampling period. From the process weight table
in Pima County Regulation II, Rule 2 and the daily cotton feed rate
[{Table 4], the allowable emission rates were calculated as 5.1 kg
(11.2 1b)/hr and 2.7 kg (6.02 1b)/hr, respectively, for the short-
and Tong-staple gins.

The total gin particulate emissions are the sum of the individual
sources, e.g., lint cages and cyclones. Tables 5 and 6 present the

average emissions from each source and the cumulative results. Test

Station 2308, Run No. 1 isokinetics were 89.3%.
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Tabhle 4

PROCESS DATA SUMMARY
PRODUCERS COTTON QIL COMPANY
Marana, Arizona

Date

Process Weight Allowed Emissions
1b/daya kg/daya ton/hr m. ton/hr 1b/hr kg/hr

Short-staple cotton gin o

11/5 225,130 102,118 5.00 4.54 S

11/6 243,860 110,613 5.52 5.01 7 -

]J/7b 289,690 131,401 6.44 5.84 z.

11/8 61,920 13,651 - - -

11/9 316,380 143,507 7.03 6.38 7 &7

11/10 297,525 134,955 6.61 6.00 AN

11/1 307,410 139,439 6.83 6.20 o~

11/12 283,720 128,693 6.30 5.72 S

11/13 296,770 134,613 6.53 5.92

Average - - 6.28 5.70 11.2 5.1
Long-Staple Cotton gin

11/12¢ 31,210 14,157 1.39 1.26

11/13 48,420 21,963 2.15 1.95

11/14 117,930 53,492 2.62 "2.38

11/15 109,710 49,763 2.44 2.21

1]/16d 100,180 45,441 2.23 2.02

]1/17d - - 2.70 2.45

11/18d - - 2.26 2.05

11/19 - - 2.76 2.5]

Average - - 2.32 2.10 6.02 2.7

9]

Process day is 22.5 hrs, gin shuts down for two 45-minute

lunches per day.

No sampling occurred on this day. Data not included in averages.
Process day - 8 to 10 hours.

Gin process Summary not available. Process weight calculated
from time period required to unload wagons.
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Table 5

EMISSION DATA SUMMARY
SHORT-STAPLE GIN
PRODUCERS COTTON OIL COMPANY
Marana, Arizona

Average Average

Concentr‘ationa Mass Emissions
Station No. gr/cf mg/m3 1b/hr kg/hr
Cyclones
T S Ot
2204 roichres e s 130700 100 3.33 .39 1.5]
2205 bar eplra=rs” g g1y 25.7 0.38 ¢ 0.17
220780 £rzaies s o "7 0.024 54.6 1.35 07 0.61
2208z A2 P00 015 33.8 0.50 .=7* (.23
2209 wer Lonnd oy 0.048 110 2.14 .5 0.97
2211 W fo 2ometzy 2 () g 437 8.25 .7+ 3.74
Subtotal - - 16.0 7.23
Lint Cages
2201 0.039 89.1 4.32 .57 1.96
2202 0.010 23.0 0.88 /7% (.40
2203 0.051 118 8.31 ,99 3.77
Subtotal - - 13.5 6.13
Total - - 29.5 543 13.4
Emission Limitation 11.2 5.1

a At standard conditions.
b Adjusted for blockage effects.







Table 6

EMISSION DATA SUMMARY
LONG-STAPLE GIN
PRODUCERS COTTON OIL COMPANY

Marana, Arizona % .
Average a Average
Concentration Mass Emissions

Station No. gr/scf mg/m* 1b/hy kg/hr
Cyclones

2306 0.0083 18.8 0.51 0.23
2307 0.0094 21.0 0.40 0.18
2308 0.064 146 1.17 0.53
2309 0.043 98.8 1.16 0.53
2310 0.017 38.9 0.82 0.37
Subtotal - - 4.06 /19 1.84
Lint Cages

2301 0.033 76.4 1.15 0.52
2302 0.015 35.4 0.55 0.25
2303 0.016 35.7 0.34 0.15
2304 0.027 61.7 0.66 0.30
2305 0.017 38.8 0.74 0.34
Subtotal - - 3.44 /.64 1,56
Total - - '7.50 2.4 3.40
Emission Limitation 6.02 2.7
a At standard conditions.

b Adjusted for blockage effects.
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data from each source run are summarized in Appendix J. Field data

sheets and example calculations are presented in Appendix K.

The short-staple gin emissions were 13.4 kg (29.5 1b)/hr, 164%
greater than the allowed emissions. The cumulative emission results
of the short-staple gin are conservative because they do not include
the mote cyclone emissions* and include 1int cage emissions which
were conservatively calculated (see Lint Cage Results Discussion). A
substantial (28%) part of the total emissions was from the trash
cyclones (Station 2211).

Emissions from the long-staple gin were 3.40 kg (7.50 1b)/hr,
which is 25% greater than the allowed 2.7 kg (6 1b)/hr. The seed
cyclone emissions are not included in the long-staple cumulative re-
sults. By not including these emissions, and including conservative
1int cage results (see Lint Cage Results Discussion), the overall

emission rate reported is lower than actual.

The short-staple gin visible emissions were observed and recorded.
0f these, no individual VEO readings exceeded 20% cpacity and no average
reading of 24 observations exceeded 10% opacity [Table 7]. The VEO's
did not exceed the Pima County Regulation II Rule 1 which Timits emissions
to less than 40% opacity.

The emissions from the long-staple gin cyclones were generally
not visible, therefore no VEQ's were performed. No VEO's were made
of the mote and seed cyclone emissions, despite the fact some visible
emissions were observed from the mote cyclone. Observation of the
mote cyclone visible emissions was largely impeded because of the
dispersion caused by the rain cap.

¢ The mote cyclone outlet was not accessible.







Table 7 a

VISIBLE EMISSION OBSERVATION SUMMARY
PRODUCERS COTTON OIL COMPANY
Marana, Arizona

Range of Readings Average of
Station No. Date (Low - High %) 24 Observations (%)
2209 11/9 oP 0
2207 11/10 0-5 0.5
2205 11/10 0P 0
2204 11/10 0P 0
2208 11/10 0-5 0.5
2211 11/10 10 10
2211 11/10 5-20 - 10
2209 11/10 0-5 2
a Involute system not in place during observations.

b All values were the same .

37







38

No visible emission observations could be performed at the lint
cages because of the interferences from the wind and nearby lint cages.
However, a white haze in the vicinity (1 to 3 m) of these devices
necessitated the wearing of dust masks.

Ambient air particulate data are presented in Table 8. Due to
weather conditions, vehicle movement in the plant and process operating
changes, the results vary widely. A1l the data exceeded the National
Primary Ambient Air Quality Standard of Q.26 mg/m? maximum 24-hr concen-
tratjon, and all but one value (Location A, November 11 sample) exceeded
the "never to be reached" value of ] mg/m® specified in the Federal

Air Episode Criteria.® Particulate concentrations of 1 mg/m3 are
designated as substantial endangerment levels. Therefore, the gin
emissions have an adverse impact on the air quality of the plant

employees' work environment.

The data from Locations B, C and D (downwind of short-staple
gin) were generally greater than at Location A (upwind). This was
true for the long-staple gin (Locations E and F) also. No correlation
could be made between the ambient air data at Location D and the Rader
sampling data at Station 2203, because of the limited number of data
points.

Table 9 summarizes the seed cotton analytical results. As
mentioned in the Process Description, it takes about 725 kg (1,600
1b) of seed cotton to produce a bale of lint cotton. According to
the Cotton Ginners Handbook* [Tables 4-15], the average weight of
trash removed during ginning of machine-picked cotton is 92 kg (203
1b)/bale, Therefore, trash normally accounts for about 13% (92 kg/725 kg)
of the seed cotton weight to the gin. The trash weight percentage of
the short-staple and long-staple seed cotton samples obtained at the
Marana Gin were 9.8 and 9.6%, respectively. Because these sample
results were close to the Handbook value (13%), the cotton processed

was considered typical of machine-picked seed cotton.







Tahle 8

AMBIENT AIR DATA SUMMARY
PRODUCERS COTTON OIL COMPANY
Marana, Arizona

(Date) Sample Volume Particulate Catch

Particulate
Concentration

Location  November m3 gm mg/m3
A 9 77.3 1.12 14.5
A 11 1,770 0.88 0.50
B 4 895 80.0 89.4
B 5 899 76.4 85.0
B 6 458 48.0 105
c 78 1,146 11.16 9.74
C 10 1,043 116.4 112
D 9 761 1.14 1.50
D 9 77.3 8.14 105
D 9 78.1 5.72 73.2
E 12 1,757 6.84 3.89
E 14 1,771 10.38 5.86
E 16 1,772 13.98 7.89
F 13 1,561 2.46 1.58
F 15 1,553 4.24 2.73

a

11/7-raining, 11/8-gin not operating.
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Table 9

COTTON ANALYTICAL RESULTS
PRODUCERS COTTON OIL COMPANY
Marana, Arizona

Percent of? Percent ofb
Raw Short- Raw Long-
Trash Identification Staple Cotton Staple Cotton
Hulls 1.5 _ 2.0
Sticks & Stems ' 0.7 0.8
Motes 0.7 0.2
Leaves and Fines 6.9 6.6
Total Trash 9.8 9.6

b Average of five samples.

l a Average of four samples.







The filters and acetone wash samples collected during the four
sampling runs on the short-staple gin trash cyclones (Station 2211)
were analyzed for four phosphorus pesticides---methyl and ethyl para-
thion, malathion and dimethoate. The analytical results summary
[Appendix D] is quoted below:

"The four filters contained no detectable amounts of the pes-
ticides of interest. A1l four of the acetone washes contained
methyl parathion, ranging from 0.1 to 1.8 Hg. Three of the
acetone washes contained ethyl parathion in amounts ranging from
0.1 to 0.5 pg. Malathion was not found in any of the acetone
washes. The analytical methods used to analyze ethyl and methyl
parathion and malathion prohibited analyzing the acetone wash
samples for dimethoate."

Based on the acetone wash results, the average emission concentra-
tions of methyl and ethyl parathion were 0.18 and 0.052 pg/m3, respect-
ively. The methyl and ethyl parathion emission rates were 1.64 and
0.47 mg/hr, respectively.

CYCLONE RESULTS DISCUSSION

The involute system was used for all cyclone testing. Because
the diameter of the invojute system ducting (0.5 m or 1.7 ft) was
less than 0.9 m (3 ft), the Scientific Glass* sampling probe (no ex-
ternal sheath) caused some flow blockage. From NEIC experimental
data on the relationship between blockage and the pitot tube calibration
coefficient (Cp), the data show that as blockage increases, Cp decreases
[Appendix B, Figure B-2]. The average probe blockage when sampling
at the centerpoint in the 51 cn (20 in) duct was 4.7%, resulting in a
Cp decrease of 3.3%.

Manufacturer's name.

4]
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This decrease changed two parameters: 1) the cyclone volumetric
flow rates, and 2) the isokinetic sampling rates. A 3.3% Cp decrease
reduced the cyclone volumetric flow rates and thus the emission rates
by 3.3%. A 3.3% decrease in the cyclone emission rates changed the
toﬁa] gin emission rate about 1.8%.* The data presented in Tabies 5
and 6 reflect the 3.3% decrease in the cyclone data contained in
Appendix J [Table J-20].

" The isokinetic sampling rate increased by 3.3% as Cp decreased
by 3.3%. Of the 33 runs,** 28 were within the range of 90 to 110%.
The five remaining runs had isokinetic sampling rates between 110 and
112.3%. Since the isokinetic sampling rates were greater than the
allowable extreme (110%), the emission rates for these 5 runs are

conservative.

system on measured emissions. It can be concluded from engineering
principles that the involute system effectively reduced the cyclone
exit flow because of friction losses caused by the expansion joint
90° bend, and additional straight section of pipe. However, the
effect of the involute system on cyclone collection efficiencies
could not be computed. Thus, the involute system effect on cyclone

emissions could not be estimated.

LINT CAGE RESULTS DISCUSSION

The eight 1int cage volumetric gas flow rates were measured in

the inlet ducting because the outlet velocities were below the

Both the short- and long-staple gin cyclone results account for
55% of the total emissions. 55% of the 3.3% change in the
cyclone emissions reduces the total emissions by 1.8%.

#%° 33 runs - 11 cyclone groups each sampled 3 times.

l An attempt was made to calculate the effect of the involute
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sensitivity-of the pitot tube. NEIC measured three locations
(Stations 2302, 2304 and 2305) during the survey; ARS had previously
measured the velocities at eight locations (Stations 2201, 2202,
2203, 2301, 2302, 2303, 2304 and 2305) under two different operating
conditions, i.e., cotton was or was not being processed. Before
using the ARS flow data at the five locations not traversed by NEIC,
the ARS data was adjusted to reflect the operating condition during

which the NEIC data was obtained, i.e., processing of cotton.

In order to do this, the NEIC and ARS flow data available for
both operating conditions for Stations 2302, 2304 and 2305 was graphed
[Appendix E, Figure E-1]. Assuming the flow reduction observed at
the three locations occurred at the other five locations (Stations
2201, 2202, 2203 2301 and 2303), the graph was used with the ARS data
to obtain the adjusted ARS flow data for these five locations.

The NEIC measured and the ARS adjusted flow data are less than
the ARS actual flow data. Using these lower values results in the

calculation of conservative emission data.

Because the gas velocities from the 1int cages were below the
sensitivity of the pitot tube, the sampling was performed at a con-
stant rate of 0.85 m® (30 ft3)/min. This resulted in the short-staple
gin lint cage average isokinetic sampling rates of 400, 1,530% and
100% at Stations 2201, 2202 and 2203, respectively [Appendix E, Table
E-1]. The long-staple gin lint cage average jsokinetic sampling rates
ranged from 312 to 466%. According to Method 5 sampling at a rate
exceeding the acceptable isokinetic sampling range results in par-
ticulate concentrations, and thus emissions, which are conservative,

that is, less than the actual values.

4.7 in (1.86 in) nozzle used in place of 8.9 cm (3.505 in) nozzle.
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ISUBJECT:

ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF ENFORCEMENT
NATIONAL ENFORCEMENT INVESTIGATIONS CENTER

‘BUILDING 53, BOX 25227, DENVER FEDERAL CENTER
SNVER, COLORADO B0225

Chief, Field Operations Branch ' oate: Decerbér 17, 1976

Paul R. dePercin

Presurvey Inspection of the Marana Gin, Preducers Cotton 011 Company,
Marana, Arizona

On November 17, 1976, Mr. Daniel Yee, EPA, Region IX; Mr. H. Poole,
Pima County Health Department; and the writer inspected the Marana Gin of
Producers Cotton Qi1 Company, Marana, Arizona, to determine the feasibility
of performing source testlng and to evaluate process operat10ns, control
devices and the emissions.

The Marana Gin consists of two ginning operations: 1) the processing
of short staple cotton, and 2) the processing of Pima or long staple cotton
[Figure 1]. The short staple cotton gin processes 10-11 bales* of cotton/

~ hour; the Pima cotton gin processes 3-4 bales/hour. The seed cotton (i.e.,

unprocessed cotton) is harvested.and brought to the gin by the farmeis.
The gin separates the trash, cottonseed and cotton lint. The cottonseed
and bale cotten is returned to the farmer, who sells them. The gin is
not involved with the growing, harvesting or sale of the cotton.

The plant representatives contacted were Messrs. R. Prikosovits, Gin

- Maintenance Superintendent, and Jack Collins, Gin Manager.

Process Description

The seed cotton is delivered to the gin in a wagon which holds about
2.2 m. tons {2.5 tons). It normally takes about 725 kg (1,600 1bs) of
seed cotton to produce a bale of cotton (227 kg or 500 1bs). The weight

difference (500 kg or 1,100 1bs) is the we1ght of trash and seed removed
during processing.

The condition of the seed cotton, a function of the picking procedures,
afiects process operations and emissions. Cotton is generally picked twice
from the defoliated stalks which accounts for 90-95% of the cotton ginned.
Picked cotton contains som2 trash (stalks, leaves and dirt). Subsequent
to the second pick a vacuum sweeper is used to pick up cotton including

* A bale weighs 227 kg (500 1bs).
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trash that has fallen to the ground (i.e., ground cotton). The pollution
control devices are not designed to remove this increased trash load,
therefore, visible emissions occur in the exhaust gases. Visible emissions
are seldom observed when the picked cotton is processed.

The seed cotton moisture content is a function of the mode of harvesting
(i.e., picked or ground cotton) and when the cotton was harvested (i.e.,
morning or afternoon, before or after a rain), and affects the process
operations and emissions. A 6-8% moisture content is ideal for processing.

A cotton moisture content less than 6% results in cotton being removed with
the trash. Only a small amount of trash will be removed when the moisture
content is greater than 8%, resulting in a poor grade of bale cotton. The
driers adjust the cotton moisture to the desired range during processing.
Tha cleaner (i.e., inclined cleaners) efficiencies vary with the moisture

content, thus the trash Toading to the cyclones is a function of the cotton
moisture content.

The specific processing steps of each gin are described below:
1. Short Staple Cotton Gin [Figure 2]

The seed cotton is off-loaded from the wagon with a vacuum
system and collected in the separator where the cotton is re-
moved from the carrier air stream. The air stream is vented to
three cyclones (11,12 and 13)* and the cotton enters a natural
gas fired reel drier.

‘ The reel drier is the initial process used to reduce the
moisture content to between 6 and 8%. The horizontal rotary
drier performs a small amount of cleaning.

After the reel drier the cotton is air-conveyed to and
processed by a 7 cylinder inclined cleaner. The cleaner
consists of 7 spiked drum cylinders which carry and "scrub"
the seed cotton to remove the fine particulates (e.g., leaf,
dirt and sand). The reel drier combustion gases and the
carrier air is vented to two cyclones (1 and 2). The trash
collected in both the reel drier and inclined cleaner is
collected in two additional cyclones (9 and 10).

The cotton passes to a bur extractor, which removes heavy
trash and burs with a revolving saw cylinder. The teeth of
the saw hold the seed cotton and subjects them to a carding
and cleaning action as the cotton is spread across the surface

* Numbe s in -parentheses refer to Figure 2 and the table of control equipment
(Control Equipment Description).

lry'i
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of the cylinder. The trash and burs removed from the cotton are
pneumatically conveyed to two cyclones (3 and 4) which remove the
trash and burs from the air stream.

The cotton is then fed into the tower drier. ' This natural gas
fired drier is made up of 24 shelves. The cotton is subjected to
the warm gases while falling from shelf to shelf. The cotton
moisture content is adjusted to the desired 6 to 8%. The dry
cotton is air-conveyed to the second set of two inclined cleaners
(operated in parallel).

These inclined cleaners are identical to the one previously
described. The carrier air is ducted into two cyclones (5 and 6).
The trash is collected by the same cyclones (i.e., 9 and 10) which
receive the reel drier and No. 1 inclined cleaner trash.

The cotton is then distributed to five extractor-feeders
where the burs, stems, whole leaf and other trash are removed.

~ The trash drops to a conveyor belt and the cotton is fed at a

constant rate to the 80-~saw gin stands.

The gin stand uses these saws along with air blasts to

'separate the seeds and trash from the cotton. The resulting

lint cotton is air-conveyed to two 1int cleaners. .The trash

is dropped to the feeder trash conveyor belt. The conveyor
belt carries the combined feeder and gin stand trash to a

point where the trash is picked up by an air stream and carried
to the two cyclones (5 and 6) that also control the No. 2 in-
c11ned cleaner carrier air emissions.

The Tint cleaners (operated in parallel) remove the fine
leaf particles, motes, dust and sticks.. The carrier air and
trash of the two 1int cleaners are controlled by different
systems. The No. 1 lint cleaner emissions are vented to a
lint screen, where the collected 1int is drawn to the cyclones
{3 and 4) that also collect the trash from the bur extractor.

. The No. 2 Tint cleaner emissions are ducted to another lint

screen. The Tlint drawn off the bottom of this 1lint screen is
conveyed to the mote cyclone. During upset conditions the
mote cyclone 1is bypassed and the lint is removed from the air
stream by the two cyclones (9 and 10) that collect the trash
from the inclined cleaners and reel drier.

The lint cotton is air-conveyed to the condenser where the
ginned lint is formed into a smooth endless mat. The cotton
mat is fed into the baler.  The bales are wrapped in burlap,
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tied with metal bands and stored outside for shipment. The
air stream from the condenser is vented to a 1lint screen. Tie
collected 1lint is drawn to the two cyclones (3 and 4) that
control the bur extractor and No. 1 1int cleaner emissions.

2. Pima Cotton Gin [Figure 3]

The seed cotton is off-loaded from the wagon with a vaczum
system and collected in the separator where the cotton is re-
moved from the carrier air stream. The air stream is vented
to two cyclones [3 and 4* and the cotton enters a natural gzs -
fired reel drier.

The horizontal rotary drier reduces the cotton mofsture
content to 6 to 8%.

After the reel drier the cotton is air-conveyed to and
processed by a five cylinder inclined cleaner. The cleaner
consists of five spiked drum cylinders which carry and "scrub”
the seed cotton to remove the five part1cu1ates (e.g., leaf,

- dirt and sand). The trash removed is collected in two
. cyclones [1 and 2].

The cotton passes to a bur extractor which removes heavy
trash and burs with a revolving saw cylinder. The teeth of
the saw hold the seed cotton and subjects them to a carding
and cleaning action as the cotton is spread across the surface
of -the cylinder. The trash and burs removed from the cottow
are pneumatically conveyed to the two cyclones [9 and 10] tat
also control the emissions from the reel drier. _

The cotton is further processed in a 7 cylinder inclined
cleaner. The 7 cylinder inclined cleaner operates as the 5
cylinder inclined cleaner described prev1ous]y The trash Tis
removed by two cyclones [7 and 8]. '

The cotton is then distributed to the three roller gin
stands which use a revolving cylinder to separate the seeds
and trash from the 1int without breaking or damaging the leng
lint fibers. The seeds are pneumat1ca11y conveyed to a cyclone
and storage pile. The trash is removed in two cyclones [5 and 6].

The resulting lint cotton is air-conveyed to two lint
cleaners (operated in parallel) which remove the fine ]eaf

~* Numbers in brackets refer to Figure 3 and the table of control
equipment (Control Equipment Description).
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~particles, motes*, dust and sticks. The 1int cleaners vent
the carrier air to individual lint screens. The collected
lint** is drawn off the two lint screen bottoms -and collected
in the same cyclones [7 and 8] that collect the trash from the
7 cylinder inclined cleaner.

The Tlint cotton is air-conveyed to the battery condenser
where it is formed into a smooth endless mat. The cotton mat
is fed into the baler. The bales are wrapped in burlap, tied
with metal bands and stored outside for shipment. The exhaust
gases are vented to a lint screen. The colected lint* is
removed in the same cyclones [7 and 8] that collect the trash
and Tint from the No. 2 inclined cleaner and lint cleaners.

The trash is collected by the cyclones and hauled away.
~ The seed 1is hauled to a cottonseed oil mill.

Control Equipment Description

Cyclones are used to ~ontrol the process emissions and collect the
trash removed from the cotton. Two or three cyclones are used to collect
the particulate from a single source. Below is a summary of these
. process control devices and their associated gas flow rates. '

1. Short'Stap1e Cotton Gin

. Cyclone Size Gas Flow
. ~ (Diameter) Rate
Cyclone***  Process Controlled __cm (in) m3/min (ACFM)
18&2 No. 1 inclined cleaner 97 (38) 226 (8,000)
' reel drier - ' S :
3&4 Bur extractor, No. 1 97 (38) . 170 {(6,000)
Tint cleaner
Battery condenser
5%6 No. 2 & 3 inclined 97 (38) 282 (10,000)
- cleaners, gin stand
and feeder trash
conveyor _ )
7%8 Gin stand feeder 97 (38) 170 (6,000)
overflow '

* Motes are a group of fibers attached to a portion of seed hull.
** Only a small amount of poor grade lint is co]lected and recovery
is not considered economical.
. *¥**% See Figure 2.

- S ) W e 2 =S
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Cyclone Size Gas Flow
(Diereter) 3 Rate
Cyclone - Process Controlled - cm (in) m”/min (ACFH)
© 9&10 No. 1, 2 &3 inclined 97 (38) 226 (8,000)
' cleaners-trash, No. 2 :
l1int cleaner when mote
cyclone bypassed, reel
drier
Mote No. 2 lint cleaner 270 (104) 226 (8,000)
11, 12 Separator 97 (38) - 170 (10,000)
& 13 '
2. Pima Cotton Gin
Cyclone Size Gas Flow
(Diameter) 3 Rate.
Cyclone* Process Controlled cm (in) m~/min (ACFM)
1 &2 "No. 1 inclined cleaner 97 (38) 226 (8,000)
3&4  Separator 97 (38) 226 (8,000)
546  Trash feeder conveyor 97 (38) 170 (6,000)
of roller gin overflow _ - '
78&8  No.1&21tint cleaners 97 (38) 170 (6,000)

50-in. battery condenser
No. 2 inclined cleaner

9% 10 Bur extractor 97 (38) ~ 85 (3,000)
. Reel drier

Seed Seed conveying 61 (24) 42 (1,500)

*See Figure 3.

With the exception of the mote and seed cyclones, all the cyclone outlets
are 43 cm (17 inches) in diameter and 10 cm (4 inches) in height. The mote
cyclone outlet has a diameter of .9 m (3 ft) and height of 15 cm (6 inches).
The seed cyc]one has an outlet diameter of 30 cm (12 1nches) and outlet
height of 5 cm (2 inches). Only the mote cyclone has a rain cap.

All the ]1nt screens used in the plant (six total) are identical, .9 m
(3 ft) in diameter and 1.2 m (4 ft) in height. The Tint screen is a
cylindrical cage mode of 14 to 18 mesh wire screening. The contaminated
gases enter the lint screen from the top and vent through the screen1ng
The Tint collected on the screening sluffs off when the weight of the Tint
is greater than the air exhaust pressure.
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The exhaust gases from the cyclones and lint screens are composed
primarily of air with temperatures ranging from ambient to 200°F and
moisture from 0-3%. The gas velocities at the cyclone outlets range
from 12-18 m/sec (40-60 ft/sec) and cyclonic flow is present at the
outlets. The exhaust gases can contain dust, dirt and lint.

Source Sampling Feasibility

There are 31 emission points in the Marana Gin; 25 cyclones and 6
lint screens. Twenty-three cyclones emit the majority of these emissions.
The mote and seed cyclones are not considered major emission sources.

Neither the cyclones nor the lint screens have stacks or ducts that
can be sampled according to EPA, Method 1! criteria (minimum requirements--
2.5 diameters of straight ducting). The gas flow patterns from the -
cyclones and 1int screens do not meet the EPA, Method 2! requirements,
which state that sampling must be performed at a location where the gas
flow is straight and uniform, not swirling or cyclonic. '

There are no usable sampling platforms and Jittle structural
support for platforms. .The cyclones can be source sampled if modifi-
cations are made. The 1int screens, however, cannot be sampled.

The gin has 25 cyclones; 14 control emissions from the short staple
cotton gin and the remainder control the Pima cotton gin emissions.
Cyclones in sets of two. or three control the process emissions. Assuming
that each cyclone in the set (i.e., two or three) has identical emission
rates, only one cyclone for each processing operation would have to be
sampled. This assumption must be checked by determining the gas flow
rate of each cyclone. A minimum of 11 cyclones would be sampled to
obtain the total short staple gin and Pima cotton gin emissions (i.e., 6
and 5 cyclones respectively). The seed and mote cyclones would not be
sampled because both are minor pollution sources. The seed cyclone
separates the cottonseed from the carrier air stream with 100% efficiency.

The mote cyclone also recovers 100% of the lint and motes from the waste
air stream. :

In order to sample the cyclone emissions, each cyclone outlet will
have to be modified by attaching a stack extension which meets the EPA
Method 1 and 2 requirements. An involute stack extension has been used
by the Agriculture Research Service, USDA, to obtain such a sampling
lTocation. The involute-shaped cap is connected to the cyclone outlet
thereby changing the vertical gas flow to horizontal with 1ittle inter-
ference to the volumetric gas flow rate and reducing the swirling of the -
exhaust gases. Where involute caps are connected to two or more cyclones
the emissions can be combined in a single duct. The combined emissions
will require fewer source tests and the test results will be more indicative
of the process emissions.
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The cyclone exhaust gases contain dirt, dust and lint. The number
of large lint fibers (1.3 cm or .5 inches) are minimal. The nozzle
sizes normally used by the EPA Method 5! range from 0.5 to 1.3 cm (0.19
to .50 inches) and will collect the dirt and dust particles, but large
lint fibers will not be collected thereby biasing the results Tow. The
high-volume source sampler3 {s an alternative to the EPA Method 5 sampling
train. The high~volume source sampler is designed to collect large
particulate in a gas stream using large nozzles (5 cm or 2 inches). The
procedure, however, is still being tested and has not been approved.

The process operating conditions depend on the condition of the
seed cotton. Ground cotton, with its large percentage of trash, has
greater particulate emissions during processing than first or second
pick. But the ground cotton accounts for only 10% of the total cotton
processed. Further the moisture content of the cotton in each wagon load
varies. From 3 to 5 and 1 to 2 wagon loads of cotton will be processed,
respectively, during a sample run by the short staple and Pima cotton
gins. To eliminate the variations in cotton conditions, a single pick
of cotton must be processed during sampling.

The 1int screens cannot bé_samp]ed as the waste air stream is
- discharged in all directions through the screen. Any enclosure used to
confine these emissions would affect the lint screen performance.

Summary and Conclusions

Representative results of the emissions can be determined with the
use of stack extensions and by processing a single pick of cotton. Six
tests or 18 sampling runs will determine the short staple cotton gin
emissions, and 5 tests or 15 sampling runs will determine the Pima
cotton gin emissions. There would possibly be some bias in the Method 5
results, but the bias should be insignificant (i.e., Tess than 10%).

The Tint screens cannot be source sampled. The geometry of the
cantrol device precludes testing according to EPA Methods 1 and 2. Lint
_ sCreens are major emission sources which contribute significantly to the
gin emissions.

The seed and mote cyclones cannot be samp]edlbecause of their in-
accessibility and should not be sampled because they are minor sources.
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Calibration Procedures and Data
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Calibrations

The Aerotherm HVSS dry gas meter was calibrated by the NEIC pro-
cedures except that in place of a wet test meter a Roots* meter was
used. The Roots meter is traceable to an NBS** standard.

When determining the orifice coefficient (AHa) a 50 cycle timer
was used on 60 cycle electrical current to time the sample volume
This gave an erroneous AHa which had to be redetermined in the field.

The 3-2 pitot tube B leg (the leg used) had a calibration co-
efficient (cp) of 0.79 at the beginning of the Marana Survey and 0.78
at the end. This 1.3% change is insignificant and since Method 2
(40 CFR PART 60) (Appendix A) makes no mention of using the post-
survey pitobe calibration coefficient, it is inferred the initial co-
efficients should be used in all calculations, i.e., for isokinetic
and emission rate determinations.

The initial coefficient, however, was affected by probe blockage
in the 41 cm (20 in) duct. In this Appendix is the Blockage Data and
Graph, which were used to adjust the Sampling Data. This data was
developed experimentally by NEIC.

* Brand Name.
**National Bureau of Standards.



!, S " NEIC PROCEDURE FOR
CALIBRATION OF DRY GAS METER

4

P AND ORFICE METER
i .
{- bry gas meters are used in source testing units to accurately
! measu?e sample volumes draﬁn during testing. A criticél.orfice is
}é; _ also installed to provide a known saﬁpling rate g0 that-iSOkinetic
. sampling can be maintained. These units will be calibrated before I
r and after each sampling trip. .
*i" Calibration is accomplished by makir:g simultaneous total volume l
measurements with a calibrated wet test meter and the dry gas meter. i
ji. The wet test meter must be previously calibrated from a primary standard. |
Calibration is performed follows: I
@é j. Level wet test meter and adjust the water level to the \
} proper point. '
- 2. Level and zero the manometer on sampling control unit. l
i_ 3. Leak check unit and air hoses at 15 inch Hg (leakage rate must -
I‘ be zero). Assemble vacuum line to the wet test meter. l
. (Caution: NO NOT Leak Check System by Plugging the Inlet to l
i. the Wet Test Meter, this will cause internal damage to the :
-
meter,) i
lm 4. Warm up control unit by operating wvacuum pump for 30 minutes

with wet test meter connected in series,
5. (Close the course valve and open the fine adjust (by-pass) valve.

L 6. Turn or vacuum pump, open course adjust valve and turn the fine

adjust valve until manometer reads 0,5" H,0 (AH).
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7. Simultaneously record the dry gas meter reading, wet test
meter reading and time. Record temperature of wet test
meter, inlet and outlet temperature of dry gas meter and
atmospheric pressure during the test Tun.

8. Allow ﬁump to run until the wet test meter indicaﬁes
exactly 5 cubic feet of air have passed through the system
th cubic feet when a AH of 2, 3 and 4 inches H20 are used)
and record time. )

9. Repeat steps 5-9 for AH of 1", 2" 3" and 4" HZO'

10. Calibration record will be kept in a permanent file at NEIC.

Copies will be made for field use.

Calculations

Calculate the accuracy of the dry gas meter (y) as follows:

Vw Pb (td + 460)
Y = Vd (Pb + AH (tw + 460)

13.6)
Where: 3
Vﬁ = Volume of gas metered, wet test meter, ft.
Vd = Volume of gas metered, dry gas meter, ft.3
‘ Pb = Atmospheric pressure, inches Hg
ty = Dry gas meter temperature, °F (td_in-— ty out)
tw = Wet test metgr temperature, °f ?

If v # 1.00 (+0.02) then gas meter will be taken to Public Service

Company of Colorado gas meter shop for adjustment and/or repair.

Orfice meter coefficient (AHQ@ = 0.317 AH (tw+460) O
Pb(td+460) Ve
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Where:

Volume of gas metered, wet test meter, ft
Atmospheric pressure

Dry gas meter temperature, op

Wet test meter temperatyre, °F

Time elapsed, minutes
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' Orifice Meter Calibration
l- Date /’;z;z; 2.6, /P72 Box No. ﬂa‘\{% Ll 5S
 Barometric pressure, Pp=_° . Hg Dry gas meter No.
29 7/ :
'- _ Temperature
Gas volume|Gas volume : o _
l Orifice | wet test | dry gas |Wet Test]| Dry gas meter .
Manometer| meter meter Meter |Inlet|Qutlet{Average|Time
| sezﬁm_g, Viy» Vd, tw, tdi’ t'do, | ty> 9 |0/ JoR
| in. H,0 |  ft3 £t °F °F_| °F °F | min | y | aHe
,_ 0.5 4 Q - 20 - &2 — |2.60oolpdRE
I_ 1.0 A 5o e — 1 rY T /g0 Voolo%Z¥
l 2,0 5o sSo 2o — |y —~ Jgo Voal /23
.30 79 L0 © v "‘“ 7y  buaolell./e3
' 4.0 e /E-© 70 — | &4 — o2 Vot Vo7
’ P /O,;l o o >0 N %2 A@Hrge_/ 273 i/c,?'lM
’( Calculations Y AH® _ 1™
‘ AH | aH V., P, (t,+ 460) - 0.0317aH Rt" + 460')6’
13.6 v, TJ"T]\H*""—(—tH + 460) Py (gt 860) [ Vi
l 2
0.5 |0.0368 (% 9/(«24’ 9/ )72 +veo) (o307 )0 5) r(?a Fye ) D, cj
(5‘0)(’)4/9/7‘ 0?(3)[75‘%#(@) 2% //(fl'f‘{f(no)/ o 7
. 1.0 [0.0737 (e 92y 20)(F5 + ¢10) Loz (1) (/> i) 4 /]
' (5.0)/28d/ #0732 c+%60) 2097 (F9eves)] 49
2.0.10.147 (£0)(24.9/)(7Y#96:) (ozt7Y 2 ). 0 tvoo)r o] )*
- . (rod(2gm e 1 9Z/(Z 0 £ £he) v (rgteay] 5o 1
l 3.0 10.219 (97X dsi)( 54 rsp.) (o3t ) 3) (’7:»/—1/4-0)/)2‘5)]2
CloIo8.5/ el G Zot VEo) SLAY /%’?"v‘ﬁ:-..o)/ S DG
‘ 4.0 10.294 (10X 0 9 500 3y +5cc) Cosrz) (4] (Bot 4oy z.09Y]
l (to) (2% ;/f% 25 G ) G0t/ fn) V2050 (voe4co)l ‘o |
' S 03678
Where: V = Volume, wet test meter Calibration by: ﬁa;&/}wﬁ_,ﬁ P
l W = Volume Dry gas meter //
/ Ty = Temperature, Wet Test Meter =  Checked by : £ //u/-// RS AT S—
' T4 = Temperature, Dry Gas Heter
Pp = Atmospheric Pressure, Inches Hg
' 6 = Time, minutes
Remarks: L e
’ VN, /& A J'J"w‘i""‘-?_ ) Aty e 30 ;u«-,fc.‘(f eaed



Orifice Meter Calibration

R

Date /%54%7€777 ' Box No. /Qéﬁkf239522fw1

Barometric pressure, P§=;_jn. Hg Dry gas meter No.

" Temperature

Gas volume|Gas volume B _
Orifice | wet test | dry gas |Het Test| Dry gas meter _
Manqmgter meter meter Meter |Inlet|Outlet|Average{Time
se§§1ng, Vw, Vd’ _ tw, tdi’ tﬂo’ tyg» 0,
Zdno 0 | ft3 | B F | °F | °F | F |min|y]| sHe
0.5 5 50 i< ~ | 7 - 29 1971 o8
1.0 s | 3/ ¢/ |- | Y - 154 |78 ot
2.0 10 [0./0 6A {— |7 - 223 Vool ol

3.0 _io /Q‘D’ 4 -~ 7L - RERTY, .07
4.0 10 A7 S WA R 2 AN,
o : ool ot

Calculations S 4 o 1 AHR

MM | s | Vv P (t,+ 460) | 0.0317aH  [(t, + 460)e
13.6 Vi TPEFn Ty (h, + 460) P (Lt 460) |V

= Z
0.5 |0.0368 5%%%%@Eﬁh%ﬂ 9037X&§'HL3+QQ£;7
1570 (2448405665 + HL0) R D s
1.0 [0.0737 |t dd (62440 O.030IALO (LI 15 T
. Vs (2445 e737) (LH4 HLD) 245 (Crdeo)l s A
2.0 10.147 \lsexteyus(7/) +960) C.03 0 R0 [ C1tdko) ?--2-’511

e d (i p a6 D 2R (7 )+ i/!.'oo\[ /O
3.0 |0.219 | /o %24 U (1A HLo) | R E T RNV f‘))/ E"’j
/oo (29U T D (44D 24 ug( ‘71+U(:C\,
4.0 10.294 /o~.c'z,4 374N 12030 +4.0 (/L'JZJrZJ.’,.(.)! 8 ]
P (AU T 1294 Y Gz Aoy |evup/ 75t tol. 2=

Volume, wet test meter Calibration by: (ﬁ*\ ,,LLA;,P?
Volume Dry gas meter T .
Temperature, Wet Test Meter ° - Checked by:f?ézifé/gzzﬁmb
Temperature, Dry Gas Meter

Atmospheric Pressure, Inches Hg

Time, minutes

Where: V

< o —
o
|12 | I VI [

Remarks:

4724177

,




TR : SNOLLICUNGD L INLD e IO - LV AN ISR G

;o
: e L I I R _
: __ ookz | T ooy _
Lo 0
....... o e |
Il ” ..“..la.m ”.“. s b _ e __ .. I _
B - Bt _._Uqﬁ#zg ,_:5 L
o : ) I
. _ :.Ml B PRSI PN m: —. . n__I _ . “ __- _ : C N H
SN DY URTUROS SN A IO - o L
. m _l-r ,n L m _
N A R A i ppInmon Loy .
3 f | \\\h\_ _ Lo v'e
_ - _ _ N 1Ay nu_u._m_u,r__
A DV __tm ....1[.;1_...: P A e ._ |..__.7._r-.“_x.1 ...f;ﬁ S __ ;_T m. - __:_ - _
| Lo ! T S ER G 60 :..:n.lﬁfc ol

[ U S

. N E e _U_JmD .Ho.{u:m i : b
. raiinaIadwa) TuslGuTE pue adns mw%m Stapgdéomye \Gm.mq\m\t BRIRCINEL e I
R 1 - ﬁdﬁﬂ%wﬂua_wus Uoo} 1S9 T SPURPUE #Q:moh:ﬂf‘_:-f. QQQ\_m.w\AiOM... :EE “Q:mmn _
L * m_:.: E_:.z oyl ,;nm_suucb ,S._E;_E?_T _w c.Eﬁ%g A QNMQMF\‘_: ooy e i _
L . ._uc;ﬁ.wm_-ﬁ.:n_ wa pBdg1p ﬂﬁﬁ.mea_.mclf__,Mv.‘..m,._r nLﬁ.,mﬁﬂl #-_:_ sz/wEl 4 SERD O
w _ ; : RV T m.._ . :

/T: VN OANI BERRTY o

+
2]
)

- __1_‘... T_

I
|
|
1
FETII IR S A .Ifl.l:)[.w : —
'
i
i~
1

S S

RIS

_ - ...-y-|..+‘zf — 4 “1.._.41. -
T SVRE]S zolmﬁmﬁ =
S ,,Emn.pma_;,_ o
L ASILE MUAOH e

-




NEIC Procedure for Pitot Tube Calibration

Introduction

The Type-S pitot tube is used by NEIC to measure .stack gas
velocity during source sampling. _The pitot tube coefficient_(Cp)
of fhis.{nstruwent is deterhined»by ca1ibraﬁion against a trace-
able National éuréaﬁ of Standards (&BS) staﬁdard pitot tube. 'The
Type-S pitot tube is calibrated on a probe sheath with a % inch dia
nozzle attached. Al1 pitot tubes are calibrated from 305 m/min
(1000 ft/min) to 1524 m/min (5060 ft/min). Pitot tubes.used during
tests will subséquent]y be recalibrated at a minimum of 3 points
within the velocity range observed during testing. Tubes which have‘
been damaged'or suspected of being damaged during field use wi]] be
recalibrated over the entire range (i.e. 305 to ]524 m/min).

I. Equipment Required

A. Flow System -~ Calibration is performed in a.flow system

meeting the following minimum requirements:'

(1) The air stream is confined in a well-defined cross
sectional area, either circular or rectangular.
The minimum size is 30.5 em (12 inches) diameter
for circular ducts and at least 25 cm (10 inches),
as the shortest dimension for rectangular ducts.

(2) Entry ports provided in the test section, shall be a
minimum of 8 dﬁct diameters downstream and 2 diameters
upstream of any flow disturbance, e.g. bend, expansion,

contraction, opening, etc.




(3) The flow system must have the capacity to generate over

the range of 305 m to 1524 m (1000 ft. - 5000 ft.)/min.
Velocities in this range must be constant with time to
guarantee steady flow during calibration.

B. Calibration Standard

A étandard type pitot tube either calibrated directly
by N.B.S. or traceable to an N.B.S. standard shall be
the cg]ibration standard.

1 Iy

C. Differential Pressure Gaugé

-

An inclined or expanded scale manometer shai] be
used to measure velocity head (AP). Such gaugessha11 be
capable of measuring Ab to within + 0.13 mm (0.005 inches)
'H207 A miéroémanometer capable of measuring with 0.013 mm
(0.0005 in) H,0 will be used to measure AP of less than
13 (0.5") . |
D. Pitot Tube Lines

Flexible lines made of tygon or similar tubing shall
be used. |
E. Thermometer
A mercury in glass or other type thermometer checked
agains a mercury in glass thermometer is considefed sujtable.
F. Barometer‘
A mercury column barometer shall be available to determine
atmospheric pressure. |

II. Physical Check

1. The openings are sharp and do not have a rolled edge.

2. The impact planes of sides A & B -are perpendicular to

ol @y sm S om & R NN SE-GN- T o e gn 8-S . W

the Traverse Tube axis [Figure 2].°
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3. The impact planes are parallel to the longitudinal tube axis
[Figure 3].

II1I. Calibration Procedure

The Type-S pitot tube shall be assigned an identification
nurber. The first digit of the number is the effective length of
the tube, followed by a dash and consecutive numbers for the number
of tubeé of the same effective length. i.e. 5-1 signifies a five
foot pitot;tube and is the number one tube. Calibration proceeds
as follows. |
A. Fill manometer with clean oil of the proper specific gravity.
. Attach and leak check all pitot fube Tines.
'B. Level and zero monometer. | |
C. Position the standard pitot tube in the test section at
- the calibration point. If the flow system is large enough
and does no interfere with fhe Type-S tube the standard
tube may be left in the system. -
D. Insert the Type-S tube into the flow system.
E. Checks for the effect of turbulance are made as follows:
1. Read AP on both Type-S and standard pitot tubes with
the standard pitot tube in place and compare with read-
ings when the standard tube is withdrawn from system. -
2. ‘Read AP on the Type-S tube at centerline of flow system,
then take readings while moving the tube to the side |

of the system. This will define the boundary turbulance

‘layef.

3. Position the Type-S tube so that there impact openings

are perpendicular to the duct cross sectional area and

[4
—,
. .




4
check for null (zero) reading. Absence of a null reading at
this position indicates non-laminar flow conditions.
F. Read AP ¢4 and record on data table.
G. With the Type-S "A" leg orientated into the flavread APg

and record on data table.

H. Repeat steps F and G until three sets of velocity data

have been obtained.

1. Remove Type-S pitot tube and rotaté probe nozzle until it

a11gns with side "B" 1mpact openings.

J. Insert the Type-S pitot tube and proceed as in steps F through

H.
K. Adjust flow system to new volocity and repeat F-J.

Record air temperature in the test system and barometric

—

pressure during testing.

I1V. Calculations

1. At each "A"-side and "B"-side velocity setting, calculate

the three valves of Cp (s) as follows:

Cps = Cp std /AP std
APs

Cps - Type-S pitot tube coefficient

Where:

CP gtq - Standard pitot tube coefficient_iNBS)

AP ;td - Velocity head, measured by Standard

pitot tubing inches Ho0
AP - Velocity head, measured by the Type-S

pitot tube, inches H20

5. calculate Cp, the average (mean of the three cp(s)

- : valves.




3. For each CP calculated in step 2, calculate o, the average
~ deviation from the mean as follows:
] —
o(Side "A" or "B") = Z]Cp (s) -Cp (Aor B)| .
' 3
3

4. The pitot is acceptable if:
(a) The "A" and "B" side average deviations calculated by
.. equation 2 are < 0.01.
(?) Thé difference of the "A" and "B" sides Cp calculated
by equation 1 is éjO.b] for each individual velocity.

5. Calculate the test section velocity as follows:
V=Kep /T 2P std
PM -

‘ Where:

V = Average test-section velocity, ft/min

K= 5130 (constant)‘
Cp =.Coefficient of standard pitot tube
T = Temperature of.gas stream °r
P = Barometric pressure, inches Hg
M = Molecular weight of air = 29.0
= Average of the three standard pitot

AP std
tube readings, inches H20

V. Record Keeping

Flow systeﬁ data and information on each pitot tube shall
be recorded in a bound book.
The flow system data shall include:
1. The tunnel cross-sectional area and length
up-streamland down-étream of the test sife yft.)

from disturbances.
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check for null (zero) reading. Absence of a null reading at
this position indicates non-laminar flow conditions.

F. Read AP std and record on data table.

G. With the Type-S "A" leg orientated into the ff;hread APg
and record on data table.

H. Repeat steps F and G until three sets of velocity data
have been obtained.

I. Remove Type-S pitot tube qnd rotate probe rozzle until it
aligns wfth side “B" impact Openings;

J. Ingert the Type-S pitot tube and proceed as in steps F through
H.‘ i

K. ﬁdjust f]ow_system to new volocity and repeat F-J.

L. Record air temperature in the test system and barometric

pressure during testing.

IV, Calculations

1. At each "A"-side and "B"-side velocity setting, calculate

the three valves of Cp (s) as follows:

Cps = Cp std /AP sid
APs

Cps - Type-S pitot tube coefficient

Where:

Cp g4q - Standard pitot tube coefficient {NBS)
AP ;td - Velocity head, measured by Standard
| pitot tubing inches H)0
AP - Velocity head, measured by the Type-S
pitot tube, inches H)0
2. Calculate Cp, the average (mean of the three Cp(s)

valves.
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2. Time tunnel used (hrs) |
3. Air temperature (OF) in flow system and barometric
pressure (inches Hg). | ,
4.. A11 checks for turbulance and flow distribution.
5. Velocity range (ft/min).”
The pitot tube information shall include:
1. I.D. number
2. Chécks for phyéical.dqmaggs,‘efrors pofed and
. modifications.
3. Dates and surveys bifot tubes were used.
4. Date of calibrations, coefficient and dates of
re—ca]ibratioﬁ.
The calibration reco}ds will be kept on file at NEIC. Copies of
the appropriate calibration dates will be furhished for each source

test project.
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YRANSVERSE
TUBE AXIS
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Flgure 2 TyD=Sp|Lotltube end

,Viswy; irnpact-opening planes per-
pe_nou:ular to transverse tube axis.,
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LonGITUDINAL § A ~ / :

CTUBEAXIS § B

——

BSIDE PLAMNE.

Figure 3 Type $ tube, top view: impact-open-:
dng planes parallel to longuudmal tube axis.

From "A TYPE-S PITOT TUBE CALIBRATION STUDY‘f by

Robert F. Vollaro, October 15, 1975
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National Enforcement Investigations Center-Dznver
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\ Performed By: V[

s

u/g
1/1

neut’aﬂy/

Cahbvatmn Date: & 33 77

7%!%&4 |

_'J./'

Calibration Pitot Tube:ID Number A iBS cp O 77
Type-S Pitot Tube ID Number: 3 -
S Ceast Chlicdt OF
Stdé;gard 4P S-Type Pitot - ' ¢ éf?f &3 d?z.a_/)dw
Pitot A leqg B leq A B . Commants
Oufd | 0, /58S | pigze 1097 ¢ 505 | A Y sDink 0.0
_ O /50 lp /86 | 68K |0 $08 | ypigye = Hran,
0. /2 P:080 | 0, /8¢ | inisos 1o ses “
227 | D2 VOie/3 - o 05d] o0 -
2. §/3 .2/32 R A T P S T A
.27 a'f/B (-a_i:/z 0. 789 0 35¢ | Zew cu, bt G
0568 | 2,9 Vp.os 6% | 09| A Pt T 04t
Vw9 lo.ers o 7| o 7% T
Q565 | 0./ a.fos | 0% | p.067
092 | fo30 | doelize| o35¢] 075
3 /. 3o ey 7% | 0.1¢l
J: 82 /35 /3¢ A2 o 146
NLedp /o885 V785 162901 0297
/i 5¢ S &5 6. 1511 0.7297
[:9C Lo g s 0781 6797
G /z..e On. /f./ | /y_ ///»{LV SAe LL /Z)
Y S50 | s 52
Le g SV [/ IS
A Xl § VY. o
O \78’7 O 790] Leg A'verage Cp

.-["3’

— -

. .
.

L.

- . o - o = =

=~




US Environmentel Protection Agency
liational Enforcement Investigations Center-Denver

Calibration Pitot Tuba:ID Humber #,0<
A Type-S Pitot Tube ID Number:

{ -')
. 1 i itot Tut RS Cp . 79

DRRCMETIC PIRES UIRE
ﬂ’) v m Uj

Y 25 _39% 0 754|775
S g b e Ve A A

e 1255 7% 54

oo LIL /2§¥%A 79 VL T777
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AP cp
Standard 2T S—Tvpe Pitot Sa7 e
Pitot A leg B leg A B Coinmants
/0 /62 Lls | 7277 1,770
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During Pitot Calibration:
probe sheath attached 7=y

nozzle attached
sampling isokinetically
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Appendix C

Sampling Train Construction Details







Aerotherm HVSS Description

The Acurex/Aerotherm High Volume Source Sampler (HVSS) consists
of a control unit, vacuum unit and a sampling unit. The units are con-
nected together with quick disconnect electrical and air lines, and
umbilical cords. Not all the equipment used was of Aerotherm manufac-
ture and this equipment is described below the item it replaced.

A)  The HVSS control unit contains the following (figure 1):

i. A11 temperature and electrical switches and
controls.

2. Dry gas and orifice meters to accurately
- determine the sample volume and sampling rate.

3. Magnehelic gauges to indicate the pressure
drop of the orifice meter and pitot tube.

The magnehelic gauges were not used during
the Marana survey. Inclined manometers re-
placed the magnehelics.

4. Digital Temperature Indicator (DTI) which
gives an instant readout from several points;
stack, oven, impinger outlet, meter inlet,
meter outlet by use of a selector switch.

The DTI was only used to monitor the meter
inlet temperature. The duct temperature was
measured with a dial or glass thermometer.

B)  The vacuum unit (pump) is capable of drawing a high vacuum
(65 CM Hg) and a high volume (280 Tpm - free flow) of air. The
pump is a rotary fiber vane type which does not require Tubrica-
tion, but oil bath filters are used for pump protection.
Attached directly to the pump are the flow control and bypass
valves for adjusting sampling rates.

C) The sampling unit is made up of three distinct sections; impinger
case (figure 2), oven and probe. All three units can be converted
to form one sampling unit or can be separated for unusual sampling
conditions. Below are the individual component descriptions:

*Information included in this description is from the report,

"Operating and Service Manual, Source Assessment Sampling System,'
D. Blake, Aerotherm Report UM-77-80.
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Impinger case - an uninsulated fiberglass case
capable of holding four plastic impingers (1
liter capacity) in an ice bath.

Oven - an insulated, double walled, stainless
steel (S.S.) box that can hold the cyclone and
filter holder. The S.S. cyclone and filter-

holder connect with S.S. fittings and Teflon seals.

The filter support is a S.S. screen.

Probe ~ a S.S. lined, external sheathed probe.
The sheath, which contains the liner, pitot
tube, and thermocouple connections, is 6.4 cm
(2.5 in) in diameter and connects directly to
the cyclone inlet.

The HVSS probe was replaced with a Scientific
Glass (S.G.) Inc. AP-5000 S.S. lined probe dur-
ing the Marana survey. The S.G. probe was used
because it has less duct blockage than the HVSS
probe. A flexible Teflon probe connected the
S.G. probe to the cyclone inlet.

- " . " il 4 '




Rader HV Sampler Description*

“The Rader Hi-Volume Sampler provides a means of determining par-
ticulate matter in emissions. It has developed over several years, and
results obtained from a variety of sources have proven it to be a
versatile and reliable sampler.

"The Sampler is illustrated by Fig. 1. It consists of four assem-
blies. (1) The Filter Holder Assembly houses the filter support and
filter. (2) The Inlet Extension Section is clamped to one side of the
Filter Holder. The 1-7/8" inlet nozzle is recommended for velocities
below 2500 FPM, additional nozzle adapters are available for higher
velocities. (3) The Control Section is clamped to the opposide side
of the Filter Holder. It consists of the flow sensors, control valve
and suction blower attached with flexible hose. (4) The Control Com-
puter which performs all needed calculations to run the stack test.

"These operating instructions have been developed to enable the
operator to collect an accurate sample with a minimum of effort.
Briefly, a pitot traverse is performed to determine the velocity at
the sampling points. In some instances, the velocity may be calcu-
lated with sufficient accuracy to select the nozzle size. The sampler
automatically regulates to achieve an isokinetic sampling rate, but the
pitot traverse may be necessary to determine volume flow. Samples are
then collected on pre-weighted filters using blanks for monitoring any
changes to the filter tare weights.

"Since particulate will accumulate in the inlet probe during a
test run, the procedure provides for the collection and inclusion of
this particulate in the sampling results."

The HV sampler is all aluminum with rubber gaskets and seals. The
maximum sampling rate is about 90 cfm.

*Information included in this description is from the instruction
manual for the Rader Hi-Volume Sampler (Automatic) distributed by
Rader Companies, Ine.
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The Rader HV sampler operates in the following manner:

1. A standard type pitot tube, adjacent to the sampling nozzle,
senses the stack gas velocity and this pitobe differential
pressure is transmitted to the control computer via air lines.

2. Simultaneously the unit sampling rate is measured by the
orifice meter and the orifice differential pressure is
transmitted via air lines to the computer.

3. Based on the velocity pressure, the computer adjusts the
solenoid valve until the orifice meter pressure corresponds
to the sampling rate necessary for isokinetic flow. The
computer uses the sampling rate at the orifice meter and
the sampling time period to indirectly determine the
sample volume.

The Rader HV sampler does not meet the following Method 5 requirements:

1. No moisture determination is performed.
2. No direct measurement of the sample volume is made.
3. Stack temperature readout is not available.
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NEIC Analytical Procedures and Data
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ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF ENFORCEMENT

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
BUILDING 53, BOX 25227, DENVER FEDERAL CENTER
DENVER, COLORADO 80225

: Mr. Paul dePercin, Field Coordinator DATE: January 6, 1977

Marana Cotton Gin Study

- Chief

Chemistry Branch
Results of Particulates Analyses

Attached is a summary of the results of particulate analyses of filters and
acetone washes collected for the Marana Cotton Gin Study.

In addition, several samples are being analyzed for phosphorus pesticides
and those results will be sent to you shortly. _

kd

__TInEFT

Theodore 0. Meiggs

Attachment

cc: Harp
Young
Stager
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SUBJECT:

¢ Chief : - ' DATE:  January 6, 1977

- water from the filters, was used as the desiccant. The filters were desiccated

ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF ENFORCEMENT

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
BUILDING 53, BOX 25227, DENVER FEDERAL CENTER
DENVER, COLORADO 80225

Chemistry Branch

W. Eﬂ Stager
(Reviewed by D. Vietti)
Results of Particulates Analyses for the Marana Gin Study

Analytical Procedures

Filters

The filters to be tared were desiccated at 20 + 5.6°C (68 + 109F) and ambient
pressure for 24 hours and weighed to constant weight. The tare weights were
recorded to the nearest 0.1 mg. During each weighing, the filters were not
exposed to the laboratory for more than two minutes,.

After sample collection the filters were returned from the field folded in
field data cards in sealed envelopes. The data cards and filters were re-
moved from the envelopes and placed into a desiccator after the circle charts
had been stapled to the cards. Indicating Drierite, which removes uncombined

at 20 + 5.6°C (68 + 100F) and ambient -pressure for 24 hours and weighed to a
constant weight, i.e., a difference of no more than < 0.5 mg, or 1% of the
gross weight minus the tare weight, whichever was greater, between two con-
secutive weighings.

The single pan analytical balance was calibrated against Class "S" weijghts
before weighing the filters. Additionally, desiccator and weighing room
temperature and relative humidity readings were recorded. A1l handling of
the filters was performed with forceps.

Acetone Wash

The acetone probe washes were received in quart jars with Teflon lined lids.
The level of Tiquid in the containers was noted and no leakage had occurred.
It was noted, however, that the volume of acetone in the field blanks was
considerably less than the average sample volume. The volume of acetone 1in
each sample was measured volumetrically to within + 1 ml and recorded on
the bench sheets.

The samples were mixed to suspend the solids therein and transferred to

tared 250 ml beakers, as was the acetone used to rinse the jars. The beakers
were placed in an aluminum foil tunnel-designed to prevent particulate con-
tamination of the sample, yet allow efficient air flow for escape of acetone
vapors-in a hood. The hood door was kept closed and empty tared beakers were
used as blanks to verify that the samples did not become contaminated.
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After a minimum of 24 hours in the evaporating tunnel, the beakers were
transferred into a desiccator having Drierite as the desiccant. After 24 hours
the beakers were weighed to constant we1qht with at least 6 hours between
consecutive weighings.

Field and Laboratory Blanks

For both sizes of filters-6" and 8 x 10"-and for acetone washes-both f1e1d
and laboratory blanks were collected and weighed at the minimum rate of one
blank of each type for every ten samples.

Statistical treatment of the field and lab blank data were used to determine
the detection Timit utilizing the formula:

D.L. = X + 2 o =) Sx4
n-1 .

and operating on the assumption that 95% of the weights fall within two +
standard deviations of the mean in a normal distribution. The above formula .
for & was used with the acetone washes.

Field Blank-acetone Lab Blank-acetone
= 0.3 mg X = 0.08 mg
<=0.2mg v=0.2 mg
DL= 0.7 mg DL= 0.5 mg
For the filter_field blanks, the formula for maximum difference in paired
. weights, f‘=j/f§§?fd was used to determine the Detection Limit.
2N
6" filters 8 x 10" filters
x = 0.9 mq : X = 0.9 mg
g = 0.2 mg ¢ = 0,5 mq
DL= 1.3 mg DL= 1.9 mg

Further, with most of the 8 x 10" Hi-vol filters, particulate loadings were
very large. Therefore, the paired weight formula for s was used to determine
significant numbers in reporting net weight., Because of extremely high
loading, and to avoid spilling material from the filters, four filters were
weighed on a top load balance and net weight reported to the nearest 0.1 q.
The remaining filter weights were reported to the nearest 10 milligrams.

The results are summarized on the attached reporting forms.

f
(e €. ,5“[“3 7 e
William E. Stager

Attachments
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ENVIRONMENTAL PROTECTION AGENCY
OFHCE OF ENFORCEMENT

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
BUILDING 53, BOX 25227, DENVER FEDERAL CENTER
DENVER, COLORADO 80225

Mr. Paul dePercin, Field Coordinator - DATE: January 23, 1978
Marana Cotton Gin Study

Chief
Chemistry Branch

Results of Pesticide Analyses

Attached is Ms. Carlberg's report which summarizes the results of analyzing
four different samples from Station 2211 at the Marana Cotton Gin for phos-
phorus pesticides. Trace amounts of methyl and ethyl parathion were found-
in the acetone washes ranging from 0.03 to 0.8 ug/kg (ppb). The filters
did not contain sufficient particulate material to detect these low concen-
trations which appear to be too Tow to be of concern.

<
/
Ay st
Ty
Theodore 0. Meiggs

Attachment

cc: Ydung
Harp
Carlberg
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SUBJECT:

ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF ENFORCEMENT

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
BUILDING 53, BOX 25227, DENVER FEDERAL CENTER
DENVER, COLORADO 80225

Chief ‘ - DATE January 19, 1978

Chemistry Branch
K. A. Carlberg

Analysis of Samples from Marana Cotton Gin in Arizona for Pesticides

Background

Eight samples from the Marana Cotton Gin in Arizona were submitted for
pesticides analyses. These samples consisted of four filters and four
particulates/acetone washes. The acetone wash samples had been taken
to dryness and resuspended in acetone before they were submitted for
pesticide analysis. The pesticides of concern were ethy] parathion,
methyl parathion, ma]ath10n, and d1meth0ate

Results

The four filters contained no detectable amounts of the pesticides of
interest. All four of the acetone washes contained methyl parathion,
ranging from 0.1 - 1.8 ug. Three of the acetone washes contained ethyl
parathion in amounts ranging from 0.1 - 0.5 ug. Malathion was not fourd
in any of the acetone washes. The analytical methods used to analyze
ethyl and methyl parathion and malathion prohibited analyzing the acetone
wash samples for d1methoate

The results are given in the table following. In addition, the weight
of particulates found on each filter and in each acetone wash, as re-
ported in a memo by W. E. Stager dated January 6, 1977, is given. It

is not surprising that pesticide levels in the acetone wash samples

were greater than those on the filters due to the much higher particulate
levels in the acetone wash samples.

.
N WU O 8E =W
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Table of Results

FILTERS

l ug on Filter

mg Particulates Methyl Ethyl '

Station # Run # Date on Filter Parathion Parathion Malathion Dimethoate
2211 1 11/04/77 30 <0.05 <0.05 <0.1 <0.01
2211 2 11/05/77 37 <0.05 <0.05 “<0.1 - <0.01
2211 3 11/05/77 - 53 - <0.05 <0.05 - <0,1 ~ <0,01
2211 4 11/05/77 78 .<0.05 <0.05 <0.1 - <01

PARTICULATE/ACETONE WASHES
ug in Acetone HWash

mg Particulates Methyl Ethyl
Station # Date Time Sequence - in Wash Parathion Parathion Malathion
- 2211 11/04/77 1500 01 3327 0.6 0.1 <1.0
2211 11/05/77 1030 02 1536 0.1 <0.1 <1.0
2211 11/05/77 1345 03 - 2429 1.8 0.5 <1.0
2211 . 1.5 0.5 <1.0

11/05/77 153 04 2530

Methodology

A. FILTERS: Each filter was extracted with 150 ml of acetone for T hour
using a wrist action shaker.  The extracts were then dried with sodium
sulfate and concentrated to 10 ml in a Kuderna-Danish evaporative concen-
trator. The concentrated extracts were analyzed using a gas chromatograph
equipped with an alkali-flame fonization detector. (GC-AFID)

B. PARTICULATE/ACETONE WASHES: Each acetone wash was filtered through
Whatman #1 filter paper and concentrated to 10 ml in a Kuderna-Danish
evaporative concentrator (KD). The concentrated extracts were then ana-
lyzed on a GC-AFID. The extracts were too dirty at this point to discern
the presence or absence of the pesticides of interest. The concentrated
extracts, therefore, were cleaned up using an Anaiytical Biochemistry
Laboratories Gel Permeation Chromatograph (GPC) equipped with a column of
$X-3 resin and eluted with 15% methylene chloride in cyclohexane. The
cleaned-up extracts were concentrated to 5 ml in a KD, since 5 ml was
injected onto the GPC. The extracts were then analyzed on a GC-AFID. At
this point it appeared possible that all of the pesticides of interest were
in each of the extracts. In order to confirm this, the extracts were ana-
lyzed on a gas chromatograph equipped with an electron capture detector.
Once again, because of the extreme sensitivity of the EC detector, the
extracts were too dirty to be analyzed. Therefore, the samples were sub-
jected to a Florisil column cleanup. The cleanup used was the one de-
scribed in the FDA, Pesticide Analytical Manual, Vol. 1, Section 211.14d,
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for cleanup of organochlorine and organoshosphorous pesticides. Unfor-
tunately, dimethoate does not elute from this Florisil column and therefore
confirmation of the presence of dimethoate was not possible. The peak
which eluted at the same retention time as dimethoate in the GC-AFID
chromatograms appears in an area of the chromatogram traditionally sub-
ject to many interference peaks. Therefore, in my judgment, the presence
of dimethoate in the acetone wash samples is doubtful,

The Florisil cleanup referred to above involves eluting each sample through
4 inches of activated Florisil topped by one-half inch of sodium sulfate.
The column is eluted with 200 ml of 6% ethyl ether in petroleum ether,
followed by 200 m1 of 15% ethyl ether in petroleum ether, 200 m1 of 50%
ethyl ether in petroleum ether and finally 200 ml of ethyl ether. Methyl
and ethyl parathion elute in fraction 2 (15% Et0) while malathion elutes-
in fraction 3 (50% Et0). This Florisil cleanup proved to be insufficient
to allow the samples to be analyzed by EC, however, using the AFID, it was
found that 2 peaks still appeared in fraction 2 in the area of elution of
methyl and ethyl parathion. However, fraction 3 was free of any peak
corresponding to malathion, thus eliminating malathion as a constituent
of the samples. '

Fraction 2 of the extracts, which contained peaks suspected of being =~
methyl and ethyl parathion, were submitted to an alumina column cleanup.
The extracts were cleaned up on a 15 cm column of neutral alumina, deac-
tivated with 3% water which was eluted with three 50 ml portions of
benzene. Methyl parathion elutes from this coluan in fractions 2 and 3,
while ethyl parathion elutes completely in .fraction 2. After this '
cleanup, the extracts were clean enough to be analyzed on the EC-GC.

The peaks suspected of being methyl and ethyl parathion were confirmed as
such by proper retention times on the EC-5C and by their proper elution
pattern from the neutral alumina column.

Kathleen A, Carlberg




Appendix E

Lint Cage Dimensions, Flow Data

and Calculations.
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v ro
QQV AGRICULTURAL WESTERN
zﬁ-{.l RESEARCH REGION
A~ SERVICE
OF UNITED STATES . Southwestern Cotton Ginning
DEPARTMENT OF Research Laboratory

Box 578
Mesilla Park, New Mexico 88047

AGRICULTURE
December 23, 1977

Environmental Prbtection Agency
Office of Enforcement
National Enforcement Investigations Center
Building 53, Box 25227, Denver Federal Center
Denver, CO 80225
Attention: Mr., Paul dePercin
Enclosed are the air flow traverse work sheets you requested. The
measurement locations in the saw gin were much less than ideal. The
ducts were about one diameter long and connected directly to the inlet of
the duct fans., Three traverse points indicated no flow in the direction
of the exhaust. It is not known if the fans caused any cyclonic flow.
The measurements were made with no cotton in the ginning systems. The
effect of the lint batt on the condensers and lint fly on the screen cages
on the air flow is not known. The percentage reduction in air flow in the
saw gin will probably be greater due to the type of fans used. I am
enclosing some typical fan tables for the types of fans used. Please note

the volume delivered by duct-type fans is very pressure-~dependent.

Sincerely,

Fnaawn’ 7 e

M, N. Gillum
Agricultural Engineer

ce:
C. R. Bell
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App. B

APPENDL. B-—REFERENCE METEOD FOR THR
DEFERMINATION OF SUSPENDED PARTICULATES
IN THR ATMOSPHERE
METHOD)

1. Principle and Applicability.

1.1 Afr is drawn into a covered housin.g
and through a filter by means of a high-flow-
rate blower at o fow rate (1.13 to 1.70 m.%/-
min.; 40 to €0 ft*/min.) thut allows sus-
pended particles having diameters of less
than 100 um. (Stokes equivalent diameter)
to pass to the fiiter surface. (1) Particles
within the slza range of 100 to 0.1xm, diame-

ters. The mass conceniration of suspended -
particulates In the amblent alr (sg./m.t) is
computed by measuring the mess of collected

1.2 Thils methad Is epplicable to measure~
ment of the mass concentration of suspended
particulates in amblent air. The aize of the
sample collected la usually adequale Yor
other analyses.

2. Range and Sensit{vity.

2.1 When the sampler Is operated &t sn
average flow rate of 1.70 mJ3/min, (60 1v.*
rain,) for 24 hours, sun adequate szmople will
ba obitalned even in an stmosphera having
coneentratlons of suspended petrticulates ey
low &3 1 pg./m3, If particulnte levele are
unusually high, a satisfaclory sample may be
obtained 1n 4 to 8 Dours or less, For deter-
mination of averasge concentratlons of sus-

ard sampling perlod
recommended,

213 Welghts aro determined to 1he near-
eat miillgram, alrfiow retes ere determined to
tho mnearest 0.03 mA/min, (1.0 ft'/min.),
timss are determined to the nearest 2
minuies, and mass corcentratlone are re-
ported to the nesreat microgram per zubic
meter.

3. Interferences,

3.1 Particulate matter ttxr.t ia c-.Iy, guch
13 photochemlical fuog or wood snioe, may
block the flter and cause a rapld drop in
slrflow at a nonuntforra rate, Denze fog or
hlgh bumldity ean canse tho tilter o hecome
too wet and severely mduce the alrfow
through the Alter.

3.2 Glass-fiher flllera are comparatively
insenslfive to changes 1o reletlve humldity,
tut collected partlculates can bc hygro-
seapio. (2)

4. Precitlon, Accuracy, anc! Stability.

41 BHased upon colishorative testing, the

of 24 houms I=

varlation) for single anslyst veriatlon (ro-
peatability of the method) s 3.0 pescent,
The correspondlrg value Jor multlmbov-aw"y
varlation (rep‘-oduclbility of tha n.ethcd)
2.7 percent. (3)

4.2 The accuracy with which the mmp!er
measures the true gverage concentration
depends upon the constancy of the alrflow
rata throush the sampler. The airflow rats is
affected by tha concentration and the naturs

AL

,-.‘g‘ X Ay R S gt s’y
X ”ﬁéﬁﬂ‘ ’ ot
‘ AR i R
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ter sro ordioarily collected on gless fiber O~

perticulates and thoe volume of alr sampled, ™

pended particulates In amblent alr, & sland- - -

relailve standard deviation (coefflctient of

of the dust {n tho atmosphers, Under.thess -..

1
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conéutlons the error in lhe ressured Aver-
age concentrution may be in excess of =350
percent of the true average concentration, de-
pending ¢n the amount of reduction of alr-
flow ratc and on the varlation of the ransa
conceniration of dust with time during ths
24-hour samplicg perlod. (£)

'B. Apparatus.

b1 Sampling. :

511 Sampler, The ssmpler conslsts of
thres units: (1) the faceplate and grzkst,
(3} the Alter adapter assembly, and (2} ths
motor unit. Figure Bl shows an exploded
view of these parts, thelir relationship %o each
other, and how they aro asszmbled. The
sampler must bha capable of pseeing environ-
mental alr through a 408% cn® (63 a2

‘portion of a clean 2038 by 5.4 cm. (8 by
.10-in.) gless-fiber filter at a rate of at least
$1,70 m3/min. (€0 £t.£/min.). The motor nrust

be cepable of continuous operaticn for 24-
hour periods with input veltages ranging
from 110 to 120 volta, 5000 ¢vcles slternata
ing current ond muvt have third-wire ssiety
ground. ‘The houslng for the molor uuddy
meay he of any convenlent consiructlon sc
leng as the walt remalng alrtight and leak-
free. Tho life of the sampler motor cen be
extended by lowering thke voltsge hy cbout
10 percent with e emrell “buck or boost®
trensformer between the ewmpler gnd yower
outlet. .

5.12 Saempler SheRer. It s lmportant
thet tho samapler be propuly jnswalled I3 &
sullable shelter. The shelter i subjecied o
extremes of temperature, homidity, sand all
types of air pollu.m_ts For these Teanois
the materlals of the shelter must be chosen
carefully. Proporly painted ezterlor plywood
or heavy pwuge pluminum serve well. The
sempler raued Le mounted vertleaslly In the
ehelter zo that the glass-fiber filter 1s paral-
lol with the grourcd, The shelier muet be
provided with a roof sa thut the fiiter 14 pro-
tected froln precipitation and debrix, Tha
internal srrongement and confllguretlen of
a sultable shalter with e gable root are shown
in Flgurn B3, The cleerancs wrea hetween ths
main houvsing and the roof at ita ciosest
point echould be 620511035 ems$ (G080
{n.i). The main housing should b rectanim-
lar, with dimenslons of about. .39 by 28 cm.
(1134 by 14 in).

513 Rotemeter., Msrkedl 10 srblirory
units, Irequently 0 to 70, and capable of
belng culibrated. Other devices of ab least
comparable accurecy moy be used.

5.14 Orifice Qalibraiion Unit, Comala‘mg
of a metal tuboe 7.6 comu (2 iw) ID ené 15.8
c. (81 1n) long with a etetlo pressare LD
5.1 cm. (2 fa) frem one end. Bee Figure
E3. The tube end nearest the preseure tup is
tanped 1o chout 10.8 e (414 In)) OD with
& mealo thrend of the ss5me Rlze as the Inlet
end of the high-yolume air kampler. A sngle
wetnl Piato 9.9 cm, (365 In.) in diameter end
044 cm. (2 In.)) thick Witk a cenirsl oriflea
2.9 cm. (134 in) W diameter {s held (1 plsce
8t the air inlet end with a femelo threaded
ring. The other end of the tube s Sarged to

R s B Ll AR
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hold & loose femsle threaded coupling, which
screws onto the inlet of the sampler. An 18-
hole metal plate, an Integral part of the unlt,
is positioned between the orifice and sampler
to glmulate the resistance of a clean glass-
fiber filter. An orifice calibratlon unit i
shown in Figure BE3.

515 Differential Manometer. Capabla of
measuring to &t least 40 em. (16 in.) of
water.

5.1.8 Positive Displacement Meter, Calle
pbrated in cuble meters or cuble fest, $o0 be
used a5 & primary standard. .

6.1.7 Barometer. Capable of measuring at-
moapheric pressure to the nearest rm.

5.2 Analysis. o L R

521 Filter Conditioning Encironment.
Ealance room or desiccator malintained at
15° to 85°0. snd less than 50 percent relative
hurniadlty. - :

529 Anaglydeal Balonce. Equipped with
a welghing chamber designed to handls an-'
folded 203 by 25.4 cm. (8~ by 10-In.) filtars
snd having o sensitlvity of 0.1 mg. .

523 Light Source. Frequently s table of
the type usad to view X-ray filma,

524 Numbering Device. Capable of print-
ing identiGention numbers on the filters.

6. Reagents. . Co )

6.1 Filter Media. Glass-fiher fllters having
& collection eMclency of at lenst ©9 percent
for particles of 0.8 xm dlameter, 83 measured
by the DOP test, are sultable for the quantl-
tatlve measurement of concentrations of sus-
pended particulates, (5) although some other
medium, such 83 paper, may be desirable for
some analyses. I a more detalled analysis is
contemplated, care must be exercised to use
fliters that contaln low background concen-
trations of the pollutant being Investigated.
Carsful quality eontrol s required to deter-
mlne background values of thess pollutanis.

7. Procedure. . :

7.1 Sampling.- T :

71.1 Filter Preparation. Expose each fllter
to the light rource and inspect for pinholes,
particles, or other Imperfections, Filters with
vialble imperfections should not be used. A
small brush s useful for removing particles.
Equilibrate the filters in the filter condition-
ing environment for 24 hours. Weigh the
filters to the nesrest milligram; record tare
welght snd flter identification number. Do
not bend or fold the filter before collectlon
of the sampla. T R

T1.12 Sampie Oollection. Open the shelter,
loosen the wing nuts, and remove the face-

plate from the fillter holder. Install s num-
bered, prewelghed, glass-fiber fllter in posi-
tlon (rough slde up), replnece the faceplate
without disturbing the filter, and fasten
securely. Undertightening will allow air leak-
&ge, overtightening will damage the sponge-
rubter faceplate gasket. A very Ught applica-
tion of talcum: powder may be used on the
sponge-rubber faceplate gasket to prevent
the filter from sticking. During inclement
weather the eampler may be removed to &
protected srea for filter change. Closs the
roof of the shslter, ron the sampler for about

6 minutes, connect the rotameter to the
nipple on the back of the sampler, and read
the rotarmeter ball with rotameter in & verti-
cal position. Estimate to the nearest whole
nuwnber. If the ball is fluctuating rapldly,
tip the rotameter and slowly straiphten 1t
until the ball gives A constant reading, Dis-
connect the rotameter from the nipple; re-
cord the initizl rotameter reading and the
starting time and date on the Alter folder.
(The rotameter should mever be connected
to the sampler except when the flow 1s belng
measured.) Sample for 2¢ hours from mid-
night to midnight and take & finsl rotameter
reading. Record the final rotameter reading
and ending time and date on the fllter folder.
Remove the faceplate as described above and
carefully remove the filter from the holder,
touching only the outer edges. Fold the flter
lengthwise so that only surfaces with col-
lected particulates are 1n contact, and place
in & rmanila folder. Record on the folder the
filter number, locatlon, and any other factors,
guch as meteorological conditions or razing
of nearby bulldlugs, that might affect the
results. If the sample 1s defectlve, votd 1t at
this tlme. In order to obtain & valld sample,
the high-volume sampler must be operated
with the same rotameter and tublng that
were used durlng its callbration, .
. 7.2 Analysis. Equilibrate the exposed fil-
ters for 24 hours in the filter conditloning
envirorment, then reweigh. After they are
welghed, the filters may be saved for detalled
chemlcal anelysis, ) :
7.8 Maintenance. '

78,1 Sampler Botor. Replace brushes
befors they are worn to the point where
motor damage can oceur. -

782 Faceplete Gosket. Replace when the
marging of samples are no longer sharp. The
gasket may be sealed to the taceplate with
rubber cement or double-sided adhesive tape.

738 Rotameter. Clean as required, using
gleohol I

8. Calibration, ) :

8.1 Purpose. Since only a small portion
of the total alr sempled passes through the
rotameter during measurement, the rotame=
eter must be calibrated against sactual air-
flow with the orifice caltbration unit. Before
the orifice calibration unit can be used to
calibrate the rotameter, the orifice callbra-
tion unit itself must be callbrated agelnst
the positlve displacement primary standard.

8.1.1 Oriflce Calibration Unit, Attach the
orifice callbration unit to the Intake end
of the positive displacement primary stand=
ard and attach a high-volume motor blower
unit to the exhaust end of tha primary
standard, Connect ons end of a differential
manometer to the differential pressure tap
of the orifice calibration unit and leave the
other end open to the atmosphere. Operate
the high-volume motor blower unit so that
a serles of different, but constant, airflows
(ususlly six) ere obtalned for definlte time
periods. Record the reading on the differen-
tial manometer &t each airflow. The different
constant sirflows are obtained by placing a
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serles of loadplates, one at no time, between
the calibration unit sod the primary stand-
ard. Placing the orifice befors the inlet re-
duces the pressure at the inlet of the primary
standard below atmospheric; therefore, a
correctlon must he made for the increase in
volume caused by this decreased Inlat pres-
sure. Attach one end of a second diferentisl
manzmeter to an inlet pressure tap of the
primary standard and leave the other open
to the atmosphere. During each of the con-
stant elrflow measurements made ahove,
measure the true inlet pressute of the
primary standard with this second differen-
tial manometer, Measure atmospherio pres-
sure and temperature. Correct the measured
alr volume to true air volume as directed in
9.1,1, then obtain true airflow rate, Q, as
directed In 9.1.8, Plot the diferential manom-
eter readings of the orifice unit versus @,

8.1.2 High-Volume Sampler. Assemble a
high-volume sampler with & clean fiiter in
place and run for at least § minutes. Attach
& rotameter, read the ball, adjust eo that the

_ball reads 65, and seal the adjusting mech-
anlsm s0 that it cannot be changed easily.
Shut off motor, remove the filter, and attach
the criflce calibration unlt In its place. Op-
erate the high-volume sampler at a series of
different, but constant, airfows (usually six),
Record the reading of the differential ma-
nometer on the orifice callbration unit, and
record the readings of the rotameter at each
flow. Measure atmospherlc pressure and tem-
perature. Convert the differentlal manometer
reading to m./min., Q, then plot rotameter
readlng versus Q. )

8.1.3 Correction for Differences in Pressure
or Temperature, See Addendum B,

8. Caleulations,

9.1 Calibration of Orifice.

9.1.1 True Air Volume. Caleulate the air
volume measured by the positive displace-
ment primary standard,

(Fa—Pm)
Va= (Vu)
a4

V:=True air volume gt a.tmospherlc pre:w—

sure, mJ

P.=Barometric pressure, mm. Hg,

Pm=Pressure drop at mlet of primary

standard, ram, Hg.
" Vu=Volume mesasured by primary stand-~
ard, m}®

9.1.3 - Conversion Factors.

Inches Heg. X 35.4—mm, Hg.

Inches water X 73.46 X 102==inchea Hg.
Cublc feet alrx 0,0284 = cublc meters alr,
9.13 True Airflow Rate.

Title 4C—-Protection

of Environment

Q=TFlow rate, m2/min.,
T=Time of flow, min,

9.2 ' Sample Volume.

9.2.1 TVolume Conversion. Convert the ini~
tial and final rotameter readings to +Tue
airflow rate, Q, using calibration curve of
8112,

9213 Calculate volume of air sampled

Q
Ve Q, e
2

V—AI1r volume sempled, m.*
Qi=Initial airflow rate, m.t/min.
Qr—Final airflow rate, m.4/min.

T'=8ampling $ime, min,

- 98 Calculate mass concentratian of SUS~
pendea', particulates

(W1—Wi1) X 10a

v

B5.P.=Mass concentration of suspended
particulates, ug/m.2
Wi=TInitlal weight of filter, g,
- We=Final welght of filter, g.
V=Alr volume sampled, m.*
10°=Conversion of g.to zg. . -
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ADDENDA

A. Alternative Equipment.

A modification of the high-volume sempler
incorporating o method for recording the
actual alrflow over the entire sampling pe-
riod has been described, and i3 acceptable
for measuring the coicentretion of sus-
pended particulates (Henderson, J. 8., Bighti
Conference on Methodd in Afr Pollution and
Industrial Eyglene Gtudies, 1967, Oakland,
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Callt). This modification consista of an ex~
haust orifice mefer assembly conuected
through a transducer to & system for con-
tinuously recording alrflow or a clrcular

chart, The volwme of alr sampled is esl-

culsted by the following equation:
V=QXT.

Q—Average sampling rate, m2/min,
T=8ampling time, minutes.

The average sempling rate, Q, Is determined

from the recorder ¢hart by estimation it the
fow rate does not vary more than 0.11 2/
min, (4 ft3/min,) during the sampling pe-
riod. If the flow rate dogs vary ‘more than
0.11 m? (4 ft3/min.) durlng the sampling
perlod, read the flow rate from the chart
ot 2-hour Intervals and take the average,

B. Pressure and Temperature Corrections,

If the pressure or temperature durlng
high-volume sampler calibration 1s substan-
tially different from the pressure or tempera-
ture during orifice callbration, a correction
of the flow rate, €, may be required. If the
prassures differ by no more than 15 percent
and the temperatures differ by no more than
1C0 percent (°C), the error in the uns

v FILTER
POSITION

™

App. B

corrected flow rate will be o more than 16
percent, If necessary, obtain the corrected
flow rate as directed below. This correction
applies only to orifice meters having & cona
stant orifice coeificlent, The coeficlient for
the callbrating orlfice described In 5.1.4 has
been shown experimentally to be constant
over the normal operating range of the high-

* volume sampler (0.6 to 2.2 m.2/min_; 20 to 78

ft.3/min.). Calculate corrected flow rate:
Ty P13
Qz_Ql TxPi]
GQuz=Corrected flow rate, m.z/min,
o =Flow rate during high-volume sampler
b calibration (Section 8.1.2), m.3/min,
Ty=Absolute temperature durlng orifice
unit calibration (Section 8.1.1), "KE
or *R.
P,==Barometric pressure during orifice unit
calibration (Section 8.1.1), mm. Hg.
=Abhzolute temperature duripg high-
volume sampler calibration (Section
: 8.1.2), °K or °R.
. Ps=PBarometrlc pressure durlng high-vol-
L ume sampler callbration (Section
£8.1.2), mm. He. )
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ORIFICE

RESISTANCE PLATES

Figure B3. Orifice calibration unit.
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"ORIFICE CALIBRATION

{on Unit Number

[0 SHY

‘_-_:'..'-Ol'lfzcc Calibrats

per - 7507305
cr 1907

_ Root« Meter NuS
_ : o
o Labcn:.z_cr‘) :C'""Lratu"e ___2if__ C

.‘.‘\.“.v?l'lotot “.,,;;,,cr //]3 T3 Voltage

Pressure Va 52 £ omig

/75 vac
R T Seyls

OPERATOR

oars__ 7/1/27

‘Verified by

Plate volume Time " Manometef Ma.nometer True Air
of Air of Reading Reading Flow Rate
Passed Total on ‘ on
: ' Airflow Primary " Orifice : (.mg/min.)
3 Standard
£t m (min,)
' inches nMmo inches mme -
of H,0 Hg of H,0 Mg
1 5— '-;;.5‘7_ 242 |HE2 |1 2/F R
[
/3 ~ | =2c€é |27 |55 100 (.62
- ' [.JL
1o — |32 |35/ et | Eor
|5 55 a3z [gae | 537 1.4
5 5 g bls  |sod (add | 221 o7q
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Appendix G

Cotton Gin Production Data
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Appendix H

Agricultural Research Service Trash Analysis

Analytical Procedure and Data







/) AGRICULTURAL ~ WESTERN
Delt RESEARCH REGION
v~ SERVICE

OF UNITED STATES Southwestern Cotton Ginning
DEPA@SE¥3§EDF Research Laboratory
AGRI Box 578

Mesilla Park, New Mexico 88047

December 20, 1977

Environmental Protection Agency

Office of Enforcement

National Enforcement Investigations Center
Building 53, Box 25227, Denver Federal Center
Denver, CO 80225

Attention: Mr. Paul dePercin

Enclosed are two copies of the fractionation results from the Marana gins.
We normally publish total percent trash based on original weight, although
I prefer percent on clean base. The hulls, sticks, and motes are separated
from the sample by hand and with the aid of a 6-mesh screen in the exhaust.
The fines are air washed (for one minute with 60 p.s.i. compressed air)
from the agitated sample and collected on a 200-mesh screen ( 74=-micron
openings) in the exhaust. Two photographs of the fractionator are also
included. I am very interested in the results of the testing of the Marana
gins and hope to get preliminary results from you as soon as you have had
time to look at the data.

Sincerely,

. /724&1@04;1 (77.,%%Zééiéi¢*vi_/

M, N, Gillum
Agricultural Engineer

3 Enclosures
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BAS12 READY
>RUN - : NPT _
PROGRAM 'FRAGC' TO REDUCE FRACTIONATION DATA..-

INPUT SAMPLE TYPE,l.E, WAGON, FEEDER

"WAGON, UPLAND, EPA, SAW GIN, MARANA

INPUT . COTTON #, # OF TREATMENTS TO BE RUN., AND SAMPLES/TREATMENT

77718, 1,4

ENTER DATA IN ORDER OF TREAT, HULLS :

STICKS, MOTES, FINE, AND CLEAN SAMPLE WEIGHT

4 LINES OF DATA REQAUIRED: (MI1T: :rOTAL TRASH WEIGHT
288,535 1e3s¢6,1535224 R
C7252,2.9,3.751+8,19.1,231

C?2391,4eT2 144,246,522, 367

C?32455+6425,3:7,27.2,295

c

RAaY F‘P.ACTXCNATI ON DATA FOR COTTON NWEBER 7718

WAGON, UPLANLC, EPA, SAW GIN., MARANA

1 2 3 4 5 6
1 1.1 243% 5.37 1.3:f 6" 15,37
o 1.2 2527, 2.9Y 3.7 1.8% 19. 1
v - v v v
3 1.3 2391V, 4.77 1.4 2.6 22.
a 1.4 3247 5.6 2 v 3.7 27,0

TO REPRINT PAY DATA =lsese

FGR END EDIT eFinae

TO EDIT RAW DATA: '

INFUT LINE NQ, CCLUMN NO, AND NEW DATA
Ternae

TDIT EJLDED

oo4"
231"

367"

295~
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PERCIEMNTS EASED ON ORIGINAL WT FOR COTTON 7718_

WAGCN, UFLAWD, IEPA, SAY GIN, MARANA

TREAT HULLE STICK MOTLS FINE TOTAL
1 2414 « 52 024 5e 1;7 9. 07
1 lel15 1.47 71 7«53 lG-.QI
1 1.2 r 26 «66 S.6232 T+85
1 1.72 « 60 1.14 ded 11.33
£TE 1.52 69 72 6.88 9.831

PEFCINITE BASELD CN CLEANED WT FOR COTTON 7718

WAGCT, UPLAND, EPA, SAY GIN, MARANA

TREAT HULL =S STICKS MOTES FINE TOTALI
1 2.37 .58 .27 633 12. ¢4
1 1. 24 1.6 - 78 . 2.27 11.9
1 .22 « 38 71 ' 5.99 8.37

] 1.6 : « 69 1.25 9.22 13.025
AU 1. 66 «75 « 78 Te 493 1€.67 1
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PERCENTS BASED ON ORIGINAL WT FOR COTTON 7718

WAGCN, PIMA, EPA, MARANA FOLLER GIN

TREAT HULLS STICKS MOTES : FINE TOTAL

1 2445 1.15 +33 6498 19.91
1 1.9 . 9 .13 5.94 8.87
1 2.8 o7 .12 Te77 11e4 ]
1 1.17 .52 ‘ o 14 673 . B.56
1 1.97 .75 .l 5.9 Be71

A‘/’E 2.@4’4 -8 016 6-64 : 9065

PERCTNTE EASEL GN CLEANED WT FOR COTTON 7718

WAG (M, PIMA, EPA, MARANA RCOLLER GIN

TREAT TTULL S STICKS MOTES FINE . TOTAL
1 2.76 1.3 ‘ .37 7.89 12.33
1 5.1 1 ‘14 6.55 9.79
1 2,10 .7 .14 8.85 12.99
1 1.29 « 57 « 15 Te 4 Qe d
1 c.14 .83 e 11 6. 43 9.57
AVE 2.2% .29 .18 . 7.39 10.74







Appendix I

Chain-of-Custody Procedures and Records







Chain-of-Custody Procedures

A1l samples collected by the Aerotherm HVSS, the Radar HV and the
HiVol samplers were handled by the chain-of-custody procedures in this
appendix. The samples of seed cotton taken from the wagons, however,
were not. The cotton samples were given to ARS personnel, and not
maintained under these procedures. :
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ENVIRONMENTAL PROTECTION AGENCY
NATIONAL ENFORCEMENT INVESTIGATIONS CENTER

CHAIN OF CUSTODY PROCEDURES
June 1, 1975

GENERAL

The evidence gathering portion of a survey should be characterized by the minimum
number of samples required to give a fair representation of the water, air or solid
waste sampled. To the extent possible, the quantity of samples and samp]e locations
will be determined prior to the survey.

Chain of Custody procedures must be followed to maintain the documentation necessary
to trace sample possession from the time taken until the evidence is introduced into
court. A sample is in your "custody" if:

1. It is in your actual physical possession, or

2. It is in your view, after being in your physical possession, or

3. It was in your physical possession and then you locked it up in a manner so
that no one could tamper with it.

A1l survey part1c1pahts ”111 receive a copy of the survey study plan and will be
know]edgeab]e of its contents prior to the survey. A pre-survey briefing will be held
to re-appraise all participants of the survey objectives, sample locations and Chain

of Custedy procedures. After all Chain of Custody samples are collected, a de-briefing_

will be held in the field to determine adherence to Chain of Custody procedures and
whether additional evidence type samples are required.

SAMPLE COLLECTION

1. To the maxipum extent achievable, as few people as possible should handle
the sample.

2. Mater, air, or solid waste samples shall be obtained, using standard field
sampling techniques.

3. Sample tags (Exhibit I) shall be securely attached to the samp]e conta1ner
at the time the complete sample is collected and shall contain, at a minimum,
the following information: station number, station location, data taken,
time taken, type of sample, sequence number (first sample of the day -
sequence No. 1, second sample - sequence to. 2, etc.), analyses required and
samplers. The tags must be legibly filled out in balipoint (waterproof ink).

4, Blank samples shall also be taken with preservatives which will be analyzed
by the laboratory to exclude the possibility of container or preservative
contamination,

5. A pre-printed, bound Field Data Record logbook shall be maintained to re-
cord field measurements and other pertinent information necessary to refresh
the sampler's memory in the event he Jater takes the stand to testify re-
garding his actions during the evidence gathering activity. A separate
set of field notebooks shall be maintained for each survey and stored in a
safe place where they could be protected and accounted for at all times.
Standard formats (Exhibits Il and III) have been established to minimize
Tield entries and include the date, time, survey, type of samples taken,
volume of each sample, type of analysis, sample numbers, preservatives,
sample location and field measurements such as temperature, conductivity,

L.
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DO, pH, flow and any other pertinent information or observations. The
entries shall be signed by the field sampler. The preparation and conser-
vation of the field logbooks during the survey will be the responsibility

of the survey coordinator., Once the survey is complete, field logs will be
retained by the survey coordinator, cr his designated representative, as a
part of the permanent record. ) -

The field sampler is responsible for the care and custody of the samples
collected until properly dispatched zo the receiving laboratory or turned
over to an assigned custodian. He rust assure that each container is in his
physical possession or in his view 2% all. times, or locked in such a place
and manner that no one can tamper witn it.

Colored slides or photographs should e taken which would visually show the
outfail sample location and any water poliution to substantiate any con- .
clusions of the investigation. Writzzn documentation on the back of the
photo should include the signature c¢i the photographer, time, date and site
location. Photographs of this naturz, which may be used as evidence, shall
be handled recognizing Chain of Custciy procedures to prevent alteration.

TRANSFER OF CUSTODY AND SHIPMENT

]-

Samples will be accompanied by a Chain of Custody Record which includes the
name of the survey, samplers' signatures, station number, stztion location,
date, time, type of sample, sequencz -umber, number of containers and analy-
ses required (Fig. IV). When turning over the possession of samples, the
transferor and transferee will sign, <zte and time the sheet. This record
sheet allows transfer of custody of 2 aroup of samples in the field, to the
mobile laboratory or when samples are dispatched to the NEIC - Denver labora-
tory. When transferring a portion of the samples identified on the sheet to
the field mobile laboratory, the individual samples must be noted in the
column with the signature of the perssn relinquishing the samples. The field
laboratory person receiving the sampizs will acknowledge receipt by signing
in the appropriate column.

The field custodian or field sampler, if a custodian has not been assigned, ..
wWill have the responsibility of propzriy packaging and dispatching samples

to the proper laboratory for analysis. The "Dispatch” portion of the “"Chain
of Custody Record shall be properily ¥illed out, dated, and signed.

Samples will be properly packed in shipment containers such as ice chests, to
avoid breakage. The shipping containers will be padlocked for shipment to
the receiving laboratory. '

A11 packages will be accompanied by the Chain of Custody Record showing iden-
tification of the contents. The oricinal will accompany the shipment, and a
copy will be retained by the survey coordinator. '

If sent by mail, register the packags with return receipt requested. If sent
by common carrier, a Government 8i11 2¥ Lading should be obtained. Receipts
from post offices, and bills of lading will be retained as part of the perma-
nent Chain of Custody documentation. -

If samples are delivered to the laboratory when appropriate personnel are not
there to receive them, the samples rust be locked in a designated area within
the laboratory in a manner so that no one can tamper with them. The same per-
son must then return to the laboratcry and unlock the samples and deliver
custody to the appropriate custodian,




YOS .
.

e
FURN

- :‘. "‘. ~ il’ ——— r-‘-(—mnal rb-d"—"’ ~

' !

r‘__—‘.

LABORATORY CUSTODY PROCEDURES

1.

5'

10.

n.

The laboratory shall designate a "sample custodian.” An alternate will be
designated in his absence. In addition, the laboratory shall set aside a
"sample storage security area." This should be a clean, dry, isolated room .
which can be securely locked from the outside. :

A1l samples should be handled by the minimum possible number of persons.
A1l incoming samples shall be received only by the custodian, who will in-

dicate receipt by signing the Chain of Custody Sheet accompanying the samples
and retaining the sheet as permanent records. Couriers picking up samples at

the airport, post office, etc. shall sign jointly with the laboratory custodian. ~

Immediately upon receipt, the custodian will place the sample in the sample
room, which will be locked at all times except when samples are removed or
replaced by the custodian. To the maximum extent possible, only the custo-
dian should be permitted in the sample room. L

The custodian shall ensure that heat~sensitive or 1ight-sensitive samples,
or other sample materials having unusual physical characteristics, or re-
quiring special handling, are properly stored and maintained.

Oniy the custbdfan will distribute samples to personhe] who are to perform
tests. .

The analyst will record in his laboratory notebook or analytical worksheet,
jdentifying information describing the sample, the proceduras performed

and the results of the testing. The notes shall be dated and indicate who
performed the tests. The notes shall be retained as a permanent record in
the laboratory and should note any abnormalties which occurred-during the
testing procedure. In the event that the person who performed the tests is
not available as a witness at time of trial, the government may be able to
introduce the notes in evidence under the Federal Business Records Act.

Standard methods of laboratory analyses shall be used as described in the
"Guidelines Establishing Test Procedures for Analysis of Pollutants,”

" 38 F.R. 28758, October 16, 1973. If laboratory personnel deviate from

standard procedures, they should be prepared to justify their decision dur-
ing cross-examination. '

Laboratory personnel are responsible for the care and custody of the sample
once it is handed over to them and should be prepared to testify that the
sample was in their possession and view or secured in the laboratory at all
times from the moment it was received from the custodian until the tests
were run. .

Once the sample testing is completed, the unused portion of the sample to-
gether with all identifying tags and laboratory records, should be returned
to the custodian. The returned tagged sample will be retained in the sample
room until it is required for trial. Strip charts and other documentation
of work will also be turned over to the custodian.

Samples, tags and laboratory records of tests may be destroyed only upon the
order of the laboratory director, who will first confer with the Chief,
Enforcement Specialist Office, to make certain that the information is no
longer required or the samples have deteriorated.
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Appendix J

Emission Data Summary







' _ Table J-1
DATA SUMMARY - STATION 2201
: PRODUCERS COTTON OIL COMPANY
. MARANA, ARIZONA
l Run Number 1 2 3
Sample Date (November) 5 5 5
l , Sam@h’ng Rate
m émin 0.85 0.85 0.85
' ft*/min 30 30 30
Sampling Time (min) 60 60 60
l Moisture (%)* 1 1 1
Gas Temperature
l °C 35, 35 35
°F 95 95 96
- *xK
: Samgle Volume (STP)
. ms 44.9 44 .9 44.9
ft 1590 1590 1590
l Volymetric Flow Rate (STP)+
m émin 367 367 367
_ ft~/min 13,000 13,000 13,000
' L1'n§ Cage Area
m-, 12.0 12.0 12.0 .
' ft 129.5 129.5 129.5
Particulate Collected (gm)
_ filter 3.70 4.75 3.55
' Particg]ate Concentration
mg/m 82.4 105.8 79.1
l gr/scf 0.036 0.046 (0.034
Particulate Emissions
kg/hr 1.81 2.33 1.74
' 1b/hr 3.99 5.14 3.84
l % fsswned to be same as cyclone gas motsture.
** Reading not taken, assumed to be the same as Run 2.
**% STp . Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.
' + USDA, ARS adjusted gas flow rate.




Table J-2
DATA SUMMARY -~ STATION 2202
PRODUCERS COTTON OIL COMPANY
MARANA, ARIZONA

Run Number 1 2 3
Sample Date (November) 4 4 4
Samg]ing Rate ‘ - T
m émin 0.85 0.85 0.85
ft>/min N 30 30 30
Sampling Time (min) | 78 78 78
* .
Moisture (%) ' 1 1 1
Gas Temperature
°C 23.9 27.8 31.7
°F ' ' 75 82 89
* Xk
Samg]e Volume (STP) _
m” s 60.4 59.6 58.9
ft 2140 2110 2090
xEk*x
Volymetric Flow Rate (STP)
m~4min 291 291 291
fto/min 10,300 10,300 10,300
Lin% Cage Area
m”, - 10.2 10.2 10.2
ft 110 110 110
Particulate Collected (gm)
filter 0.83 1.24 2.03
Particg]ate Concentration
mg/m : 13.7 20.8 " 34.5
gr/scf 0.0060 0.0091 0.015
Particulate Emissions
kg/hr 0.24 0.36 . 0.60
1b/hr 0.53 - 0.80 1.33

* Assumed to be same as cyclone gas moisture.

** STP - Standard Temperatuve (68°F) and Pressuve (29.92 in Hg)ery.
*** USDA, ARS adjusted gas flow rate.
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Table J-3
DATA SUMMARY - STATION 2203
PRODUCERS COTTON OIL COMFPANY
MARANA, ARIZONA

Run Number 1 2 3 4 5 6
Sample Date (November) 7 7 7 9 9 9
Samg]ing Rate '
m émin 0.85 0.85 0.85 0.39 0.85 1.21
ft7/min 30 30 30 13.7 30 43
Sampling Time (min) 64 64 64 64 64 64
*
Moisture (%) 1 1 1 1 1 1
Gas Temperature
°C 21 23 23 21 26 26
°F 69 73 73 69 79 79
*k
Sama]e Volume (STP)
m” g 50.3 49.7 46.7 22.9 49.2 70.6
ft 1780 1760 1760 810 1740 2500
*kk
Volymetric Flow Rate (STP)
m-4min 539 539 539 539 539 539
ft7/min 19,000 19,000 19,000 19,000 19,000 19,000
LinE Cage Area
m, 4.3 4.3 4.3 4.3 4.3 4.3
ft 46.8 46.8 46.8 46.8 46.8 46.8
Particulate Collected (gm)
filter 5.37 5.06 7.71 3.13 6.58 4.97
Particg]ate Concentration
mg/m 107 102 155 137 134 70.4
gr/scf 0.047 0.044 0.068 0.060 0.058 0.031
Particulate Emissions
kg/hr 3.43 3.26 4,98 4.39 4.29 2.26
1b/hr 7.56 7.20 11.0 9.67 9.46 4,98

* Assumed to be same as cyclone gas moisture. :
** STP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.
A% USDA, ARS adjusted gas flow rate.




Table J-4
DATA SUMMARY - STATION 2204
SHORT STAPLE GIN ]
PRODUCERS COTTON OIL COMPANY
MARANA, ARIZONA
NOVEMBER 1877

Run Number 2 3 4
Sample Date (November) 12 12 13
*
Volume Sampled (STP)
f§ 292.1 292.0 290.1
m . 8.27 8.27 8.21
Moisture % _ _ 0.4 0.7 1.0
Barometric Pressure
cm of Hg 71.42 71.37 71.42
in of Hg 28.12 28.10 28.12
Stack Gas Temperature
°F 158 159 153
°C 70 71 67
Molecular Weight (dry) 28.82 28.82 28.82
% Isokinetic 94.3 , 94.4 98.1
Stack Gas Velocity
ft/sec 87.2 88.1 88.0
m/sec 26.6 26.9 26.8
Volugetric Flow Rate (sTp)”
f§ /min ' 9100 9200 9200
m~/min 260 - 260 260
Particulate Collected (mg)
acetone wash 911 236 . 921
filter 1 . 6 17
Total 92?2 629 938
Particulate Concentration Do
gr/sgf - 0.048 0.033 0.050
mg/m 111 76.0 114
Particulate Emissions
1b/hr 3.81 - 2.62 3.92
kg/hr 1.73 1.19 1.78

* STP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.
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‘Table J-5
DATA SUMMARY - STATION 2205

SHORT STAPLE GIN

PRODUCERS COTTON OIL COMPANY

MARANA, ARIZONA
NOVEMBER 1877

Run Number 1 2 3
Sample Date (November) 1 11 12
*
Voluge Sampled (STP)
fg 177.1 195.7 198.7
m 5.01 5.54 5.63
Moisture % 1.1 0.7 0.7
Barometric Pressure
cm-of Hg 71.42 71.42 71.50
in of Hg 28.12 28.12 28.15
Stack Gas Temperature
°F 109 111 95
°C 43 44 35
Molecular Weight (Dry) 28.82 28.82 28.82
% Isokinetic 106.3 105.1 105.0
Stack Gas Velocity
ft/sec 34.0 38.0 38.6
m/sec 10.4 11.6 11.8
*
Vo]ugetric Flow Rate (STP)
f§ /min 3800 4300 4500
m~/min 110 120 130
Particulate Collected (mg)
acetone wash 152 146 111
filter 1 1 o1
Total 153 147 112
Particulate Concentration
gr/ng 0.013 0.012 0.0086
mg/m 30.7 26.6 19.8
Particulate Emissions
15/hr 0.44 0.42 0.33
kg/hr 0.20 0.19 0.15

* STP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.




Table J-6
DATA SUMMARY - STATION 2207
SHORT STAPLE GIN
PRODUCERS COTTON QOIL COMPANY
MARANA, ARIZONA
NOVEMBER 1977

Run Number 1 . 2 3 4
Sample Date (November) 10 10 1 11
* %

Voluge Sampled (STP) : -

f§ 320.0 321.3 305.7 311.3

m 9.06 9.10 8.65 8.81
Moisture % 0.4 0.4 0.9 0.8
Barometric Pressure

cm of Hg : ~71.45 71.45 71.55 71.58

in of Hg 28.13 28.13 28.17 28.18
Stack Gas Temperature :

°F 114 112 104 115

°C 46 44 40 46
Molecular Weight (Dry) 28.82 23.82 28.82 28.82
% Isokinetic 96.7 99.6 102.3  98.6
Stack Gas Velocity

ft/sec 65.8 65.3 62.0 64.3

m/sec _ 20.1 19.9 19.0 19.6

*

Volugetric Flow Rate (sTP)”

f§ /min 7400 7400 7100 7200

m”/min ‘ 210 210 200 200
Particulate Collected (mg)

acetone wash 555 470 509 403

filter 2 2 3 2

Total hh7 472 512 405

Particulate Concentration

9r/s§f 0.027 0.023 0.026 0.020

mg/m 61.5 51.9 59.2 45.9
Particulate Emiésions .

1b/hr 1.70 1.43 1.56 1.21

kg/hr 0.77 0.65 0.71 0.55

* Leak check unacceptable (>0.2 cfm).
**% STP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.




Table J-7
DATA SUMMARY - STATION 2808
SHORT STAPLE GIN
PRODUCERS COTTON OIL COMPANY
MARANA, ARIZONA
NOVEMBER 18977

Run Number ' 1*- 2* 3 4 5
Sample Date (November) 9 9 9 9 10
* &

Vo1u§e Sampled (STP)

f§ 145.1 154.5 184.1 173.8 182.9

m 4.11 4.37 - 5,21 4,92 5.18
Moisture % 0.7 0.8 0.5 0.7 0.6
Barometric Pressure

cm of Hg ' 71.53 71.53 71.42 71.40 71.50

in of Hg 28.16 28.16 28.12 28.11 28.15
Stack Gas Temperature

°F 73 86 92 90 80

°C 23 30 33 32 27
Molecular Weight (Dry) 28.82 28.82 28.82 28.82 28.82
%» Isokinetic 113.3 115.9 99.4 99.9 100.2
Stack Gas Velocity N

ft/sec 32.9 25.5 36.3 34.6 35.8

m/sec 10.0 7.8 11.1 10.5 10.9
Vo]ugetric Flow Rate (STP)**

f§ /min 4000 3000 4200 4000 4300

m~/min 110 85 120 110 120
Particulate Collected (mg)

acetone wash 120 130 179 - 152 186

filter 1 1 1 1 1

Total 121 131 180 153 187

Particulate Concentration

gr/sgf 0.013 0.013 0.015 0.014 0.016

mg/m 29.3 30.1 34.4 31.0 36.0
Particulate Emissions :

1b/hr 0.42 0.33 0.55 0.44 0.57

kg/hr 0.19 0.15 0.25 0.20 0.26

* Bun outside isokinetic range of 90-110%, results not used in deter-

mining average emissions.

** STP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.




Table J-8
DATA SUMMARY -~ STATION 2208
SHORT STAPLE GIN
PRODUCERS COTTON OIL COMPANY
MARANA, ARIZONA
NOVEMBER 1977

Run Number ., 1 2 3
Sample Date (November) 7 7 7
. *
Voluge Sampled (STP) -
f§ 190.9 177.0 179.9
m \ 5.40 5.01 5.09
Moisture % 0.6 0.4 0.9
Barometric Pressure
cm of Hg : _ 70.79 70.71 70.71
in of Hg 27.87 27.84 27.84
Stack Gas Temperature
°F 83 87 85
°C 28 31 29
Molecular Weight (Dry) 28.32 28.82 28.82
% Isokinetic 107.3 101.7 104.9
Stack Gas Velocity
ft/sec 45.6 45.2 45.2
m/sec 13.9 13.8 13.8
Volugetric Flow Rate (s7P)”
fg /min 5500 5300 5300
m~/min : 160 150 150
Particulate Collected (mg)
acetone wash 423 - 719 517
filter 13 14 9
Total 436 733 526
Particulate Concentration ‘ |
gr/sgf 0.035 0.064 0.045
mg/m 80.7 146 103
Particulate Emissions .
1b/hy 1.70 2.89 2.05
kg/hr 0.77 1.31 0.93

* STP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.
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Table J-§

DATA SUMMARY - STATION 2211
SHORT STAPLE GIN
PRODUCERS COTTON OIL COMPANY
' MARANA, ARIZONA

NOVEMBER 1977

Run Number 1 2 3 4
Sample Date (November) 4 5 5 5
*%

Vo]uge Sampled (STP)

f§ 292.1 176.0 182.1 179.3

m 8.27 4,98 5.16 5.08
Moisture % 0.2 0.9 0.6 0.8
Barometric Pressure

cm of Hg 71.07 71.09 71.09 70.84

in of Hg . . 27.98 27.99 27.99 27.89
Stack Gas Temperature

°F 97 96 101 - 99

°C 36 36 38 37
Molecular Weight (Dry) 28.82 28.82 28.82 28.82
% Isokinetic 180.6 108.4 108.0 106.0
Stack Gas Velocity

ft/sec 44,7 44 .3 46.2 46.2

m/sec 13.5 13.5 14.1 14.1
Volumetric Flow Rate (STP)**

f§ /min 5100 5100 5300 5300

m”/min 140 140 150 150
Particulate Collected (mg) _

acetone wash 3327 1536 2429 2530

filter 30 37 53 78

Total 3357 1573 2482 2608

Particulate Concentration .

gr/sgf 0.18 0.14 0.21 0.22

mg/m 406 316 481 514
Particulate Emissions .

1b/hr 7.51, 5.84 9.54 10.2

kg/hr 3.41 2.65 4.33 4.63

* Run outside isokinetic range of 90-110%, results not used in
determining average emissions.

** STP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.




Table J-10

DATA SUMMARY - STATION 2301
PRODUCERS COTTON OIL COMPANY
- MARANA, ARTZONA

1.05

Run Number 1 2 3
SampTle Date (November 6 12 12
Samg]ing Rate
m émin 0.85 0.85 0.85
ft¥/min 30 30 30
Sampling Time (min) - 64 64 64
Moisture (%) 1 1 1
Gas Temperature
- °C 16 32 32
°F 61 90 90
*
Samgle Volume (STP)
m’s 50.9 48.2 . 48.72
ft 1800 1710 1710
*k
Volymetric Flow Rate (STP)
m émiq 114 114 114
ft~/min 4000 4000 4000
L1n§ Cage Area
m, 3.03 3.03 3.03
ft 32.7 32.7 32.7
Particulate Collected (gm)
filter 3.87 3.38 4.00
Particg]ate Concentration
mg/m 76.0 70.1 83.0
gr/scf 0.033 0.031 0.036
Particulate Emissions
kg/hr 0.52 0.48 0.57
1b/hr 1.14 1.25

* S5TP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.

** USDA, ARS adjusted gas flow rate.
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Table J-11
DATA SUMMARY - STATION 2302
PRODUCERS COTTON OIL COMPANY
MARANA, ARIZONA

Run Number 1 2 3
Sample Date (November) 13 13 13
Sam@]ing Rate

m émin -0.85 0.85 0.85

ft~/min _ 30 30 30
Sampling Time (min) 64 64 64
Moisture (%) 1 1 1
Gas Temperature | |

°C 20 25 34

°F 63 77 93

*

Samg1e Vrlume (STP)

my 50.2 49 .4 47.8

ft 1780 1750 1690
Volynetric Flow Rate (s1P)”

m émin 117 117 117

ft~/min 4150 4150 4150
LinE Cage Area

m, 2.95 2.95 2.95

ft 31.9 31.9 31.9
Particulate Collected (gm)

filter _ 1.19 1.65 2.3
Part1Cg1ate Concentration _

mg/m _ 23.7 33.4 49.2

gr/scf 0.0107 0.015 0.021
Particulate Emissions

kg/hr 0.17 0.23 0.35

1b/hr 0.37 0.52 0.76

% STP ~ Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.




Table J-12
DATA SUMMARY - STATION 2303
PRODUCERS COTTON OIL COMPANY
MARANA, ARIZONA

Run Number : 1 | 2 3
Sample Date (November) 13 13 14
Samgling Rate

m”4min 0.85 . 0.85 0.85

ft¥/min - 30 30 30
Sampling Time (min) 64 64 64
Moisture (%) 1 1 1
Gas Temperature o ,

°C 34 32 19

°F 93 90 67
Samgle Volume (sTP)”

ms 47.8 48.1 51.0

ft 1690 1700 1810

*

Volymetric Flow Rate (s1P)" |

m émin 7.18 71.8 71.8

ft”/min 2540 2540 2540
Lin§ Cage Area

m, 2.94 2.94 2.94

ft 31.7 31.7 31.7
Particulate Collected (gm)

filter 1.42 2.93 0.84
Particg]ate Concentration |

mg/m 29.7 60.9 16.5

gr/scf 0.013 0.027 0.0072
Particulate Emissions

kg/hr 0.12 0.26 0.07

1b/hr 0.27 0.59 0.16

* STP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.
*% [USDA, ARS adjusted gas flow rate.




Table J-13
DATA SUMMARY - STATION 2304
PRODUCERS COTTON OIL COMPANY
MARANA, ARIZONA

Run Number 1 2 3
Sample Date (November) o 14 14 14
Samg]ing Rate
m émin 0.85 : 0.85 0.85
ft7/min 30 30 30
Sampling Time (min) 64 64 64
Moisture (%) 1 1 1
Gas Temperature ‘ '
°C 23 30 32
°F 73 86 . 90
*
Samg]e Volume (STP)
m” s 49,7 48.6 48.1
ft 1760 1720 1700
Vo]gmetric Flow Rate (STP)*
m émin 81.4 81.4 81.4
ft¥/min 2880 2880 2880
L1n§ Cage Area
m-, 3.08 3.08 3.08
ft 33.3 33.3 33.3
Particulate Collected (gm)
filter 0.62 1.88 6.44
Particg]ate Concentration
mg/m 12.5 38.7 134
gr/scf 0.0054 0.017 0.058
Particulate Emissions -
kg/hr 0.061 0.19 0.65
1b/hr 0.13 0.42 1.44

* STP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.




Table J-14
DATA SUMMAKRY - STATION 2305
PRODUCERS COTTON OIL COMPANY
- MARANA, ARIZONA

Run Number . 1 2 3
Sample Date (November) 14 15 15
Samg]ing Rate

m™4min -0.85 0.85 0.85

ft*/min 30 30 30
Sampling Time (min) 52 . 52 52
Moisture (%) 1 1 1
Gas Temperature '

°C 32 20 26

°F 90 68 . 78
Samgle Volume (STP)*

ms 39.1 40.7 40.2

ft 1390 1440 1420
Volymetric Flow Rate (STP)”

m émin : 143 143 143

ft~/min 5060 5060 5060
L1n§ Cage Area

m=, 3.68 3.68 3.68

ft 39.7 39.7 39.7
Particulate Collected (gm)

filter . 1.71 0.70 - 2.23
Particg]ate Concentration . _

mg/m 43.7 17.2 5.5

gr/scf 0.019 0.0075 0.024
Particulate Emissions -

kg/hr 0.38 0.15 0.48

1b/hr. 0.83 0.33 1.05

* STP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.




Table J-15

DATA SUMMARY - STATION 2306

LONG STAPLE GIN

PRODUCERS COTTON OIL COMPANY

MARANA, ARIZONA
NOVEMBER 1977

Run Number 1 2 3
Sample Date (November) 17 17 17
*
V01U@e Sampled (STP) : ‘
f§ 288.0 229.8 234.0
m 8.15 6.51 6.62
Moisture % 0.5 0.5 0.5
Barometric Pressure
cm of Hg 71.25 71.25 71.17
in of Hg 28.05 28.05 28.02
Stack Gas Temperature
°F 87 98 105
°C 31 37 41
Molecular Weight (Dry) 28.82 28.82 28.82
% Isokinetic 96.8 97.2 98.1
Stack Gas Velocity
ft/sec 63.3 66.3 66.2
m/sec 19.3 20.2 20.2
Vo]u§etric Flow Rate (STP)*
f§ /min 7400 7600 7500
m-/min _ 210 220 210
Particulate Collected (mg)
acetone wash 145 159 93
filter 1 1 1
Total 146 160 - 94
Particulate Concentration
gr/scf 0.0078 0.01 0.0061
mg/m 17.8 24.6 14.1
Particulate Emissions
1b/hr 0.48 0.70 0.40
kg/hr 0.22 0.32 0.18
* STP - Standard Temperature (66°F) and Pressure (29.92




Table J-16
DATA SUMMARY - STATION 2307
LONG STAPLE GIN
PRODUCERS COTTON OIL COMPANY
MARANA, ARIZONA
NOVEMBER 1977

Run Number : 1 2 3
Sample Date (November) 16 16 16
*
Vo]uge Sampled (STP) o
fg 219.4 214.1 218.7
m 6.21 6.06 6.19
Moisture % 0.6 1.0 1.0
Barometric Pressure _ \
cm of Hg ' 71.25 71.25 71.22
in of Hg 28.05 28.05 28.04
Stack Gas Temperature
°F 121 142 148
°c . 49 61 64
Molecular Weight (Dry) 28.82 28.82 28.82
% Isokinetic 102.6 98.9 97.0
Stack Gas Velocity
ft/sec 48.7 49.6 51.1
m/sec 14.8 15.1 15.6
Volugetric Flow Rate (STP)*
f§ /min 5400 5300 5400
m~/min 150 150 150
Particulate Collected (mg)
acetone wash 101 - 144 139
filter 1 2 2
Total 102 146 . 140
Particulate Concentration
gr/sgf 0.0072 0.011 0.0099
mg/m 16.4 24.1 22.6
Particulate Emissions
1b/hr ©0.33 0.48 0.44
kg/hr 0.15 0.22 0.20

* STP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.

S O A D S B S o D G S oE T G B O e e




Teble J-17
DATA SUMMARY - STATION 2308
LONG STAPLE GIN
PRODUCERS COTTON OIL COMPANY
MARANA, ARTZONA
NOVEMBER 1877

Run Number i 1 2 3
Sample Date {November) 18 18 19
ok

Vo]uge Sampled (STP)

f§ 73.9 83.7 79.3

m 2.09 2.37 2.24
Moisture % 0.7 0.7 1.0
Barometric Pressure

cm of Hg 70.87 70.82 70.74

in of Hg 27.90 27.88 27.85
Stack Gas Temperature

°F 98 96 84

°C 37 36 29
Molecular Weight (Dry’ 28.82 28.82 28.832
% Isokinetic 89.3 90.9 90.6
Stack Gas Velocity

ft/sec 17.6 19.7 18.9

m/sec 5.36 6.00 5.76
Volugetric Flow Rate (STP)™

f% /min 2000 2300 2200

m~/min 57 65 62
Particulate Collected (mg) ' '

acetone wash 309 466 _ 188

filter 17 21 5

Total 326 487 193

Particulate Concentration

9r/s§f 0.068 0.089 0.038

mg/m 156 205 86.2
Particulate Emissions

1b/hr 1.17 1.76 0.70

kg/hr 0.53 0.80 0.32

* Run outside isokinetic range of 90-110%, results not used in
determining average emissions.
** STP - Standard Temperature (88°F) and Pressure (29.92 in Hg)-dry.




Table J-18
DATA SUMMARY - STATION 2308
LONG STAPLE GIN
PRODUCERS COTTON OIL COMPANY
MARANA, ARIZONA
NOVEMBER 1977

Run Number 1 Vd 3 4
Sample Date (November) 15 15 15 15
*%k

Voluge Sampled (STP)

fg 111.3 142.6 145.4 142.6

m 3.15 4.04 4.12 4.04
Moisture % 1.5 1.5 1.4 1.4
Barometric Pressure

cm of Hg 71.07 71.09 70.97 70.94

in of Hg ' - 27.98 27.99 27.94 27.93
Stack Gas Temperature

°F 164 180 187 187

°C 73 82 86 86
Molecular Weight (Dry) 28.82 28.82 28.82 28.82
% Isokinetic 117.0 109.0 105.2 102.0
Stack Gas Velocity

ft/sec 31.0 32.0 33.4 34.0

m/sec 9.49 9.75 10.2 10.4
VoTugetric Flow Rate (STP)**

fg /min 3200 3200 3300 3300

m~/min 91 91 93 93
Particulate Collected (mg) -

acetone wash 292 483 349 287

filter 27 39 18 - 29

Total 319 522 367 316

Particulate Concentration

gr/sgf 0.044 0.056 0.039 0.034

mg/m 101 129 89.3 73.2
Particulate Emissions

1b/hr 1.21 1.54 1.70 0.97

kg/hr 0.55 . 0.70 0.50 0.44

* Run outside isokinetic range of 90-110%, results not used in
determining average emissions.
** SIP - Standard Temperature (63°F) and Pressure (29.92 in Hg)-dry.




Table J-19
DATA SUMMARY - STATION 2310
LONG STAFPLE GIN
PRODUCERS COTTON OIL COMFPANY
MARANA, ARIZONA
NOVEMBER 1877

* STP - Standard Temperature (68°F) and Pressure (29.92 in Hg)-dry.

l Run Number 1 2 3
Sample Date (November) 14 14 14
| | "
Voluge Sampled (STP)
f§ ' 196.3 192.1 190.1
' m 5.56 5.54 5.38
Moisture % 1.4 1.4 1.5
l Barometric Pressure
' cm of Hg 70.97 70.87 70.82
in of Hg 27.94 27.90 27.88
l Stack Gas Temperature
°F 190 189 186
l °C 88 87 86
Molecular Weight (Dry) 28.82 28.82 28.82
I % Isokinetic 102.0 96.4 107.2
Stack Gas Velocity
l ft/sec 60.8 62.7 56.5
m/sec 18.5 19.1 17.2
Vo1u§etric Flow Rate (STP)*
l f§ /min 6000 6100 5600
m>/min 170 170 160
57 65 6
I Particulate Collected (mg)
acetone wash 170 176 212
filter 16 © 43 : 23
. Total 186 219 235
Particulate Concentration :
gr/sgf 0.015 0.017 0.019
l mg/m 33.5 39.5 43.6
Particulate Emissions '
I 1b/hr ©0.75 0.88 0.92
kg/hr 0.34 0.40 0.42




Table J~20
ADJUSTED DATA SUMMARY
PRODUCERS COTTON OIL COMPANY
MARANA, ARIZONA
NOVEMBER 1977

Original Data

Adjusted Data*

Station Flow#* Fmissions Flow** Emissions
Number m3/min ft3/min kg/hr 1b/hr m3/min £t3/min kg/hr  1b/hr
‘Short Staple Cotton Gin

2204 260 9170 1.56  3.45 251 8870 1.51 3.33
2205 . 119 4200 0.18 0.40 115 4060 0.17 0.38
2207 204 7230 0.64 1.40 197 6990 0.61 1.35
2208 118 4170 0.24 0.52 114 4030 0.23 0.50
2209 152 5370 1.00 2.21 147 5190 0.97 2.14
2211 148 5230 3.87 8.53 143 5060 3.74 8.25
Long Staple Cotton Gin

2306 212 7500 0.24 0.53 205 7250 0.23 0.51
2307 152 5370 0.19 0.42 147 5190 0.18 0.40
2308 61 2170 0.55 1.21 59 2100 0.53 1.17
2309 92 3270 0.55 1.20 89 3160 0.53 1.16
2310 167 5900 0.39 0.85 161 5700 0.37 0.82

*Adjusted for blockage effect: 96.7% of original data.

*A5TP-~Standard Temperature (68°F) and Pressure (29.92 in Hg).
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Tm - average meter temperature
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o, - concentration of co,

0, - concentration of‘02
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oM enTRATIc A o F

Cp'~ Pitot tube coefficient

AP - average velocity pressure
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Vm_, . = 17.65 Vm |'b* 13.6
std
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56 0

H

260 5 Ft3

2. Volume of water collected

Yy

1l
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L0472 (2 0. ?)
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il

3. Moisture

Bys = Vi /(Vy, + Vmgy )

1t
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f
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4. Dry Molecular Weight

Mg = .44 (C0,) + .32 (0,) + .28 (N, + CO)
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SAMPLE CLEANUP SHEET

-

’ LF_‘-/ 7

Plant: _%,--;,—-;AP«-H i, Date: {{/4/7’/_’
Address: “o s 2N Operators: 77
Station No.: \2’4;:2-,:,_@/{/ :
Run Mo.: %3 ' Ambient Temperature: _FZ¢—
Barometric Pressure: ZX & 70 Sample Box Number: _~trp2c
Impinger 1

Final Volume Q.2 wlof g2 riiel | cevmvin

Initial Volume D ml :

Volume collected d S ml
Impinger 2 | o

Final Volume Ol oof | e

Initial Volume o il 77

Volume collected . ~ml,
Impinger 3

Final Volume ml of

Initial Volume \U ml

Volume collected ™ ml
Impinger )

Final Volume \ ml of

Initial Volume \ m]

Volume collected \ ml
Impinger -

Final weight 758 5 gnof Sicres  Sell

Initial weight DRA~D gm '

Weight collected Z A gm
Total Volume Collected 35’ Znﬂ
Filters

, Weight
No.. Final Weight Tare Weight Collected
_Q;Qf/l 2. . gm gm gm
gm gm

gm
Cleanup performed by @/ i —/M on
o 7T i




el ‘:}

Plant _/MARA A & ) _ Location MAZANE ARz 00 p ] l
Unit - 29 C/ . ;  Run No_. 0  Date /4/3//7,2_ I
Vo, - volume of gas metered | 290,/ Ft3 l
Py —_barométric pressure ) ~ | 28, /2.  in .H‘g
AH - éverage orifice pressure 'Ql. &2  in HZOI
Tin - avér-aée meter temperature A5 2D _ °R "
Vie - Qo'lume'of water coi]ecfed . 5-‘7. S m '
€0, - concentration of COZI _ 0‘, 9 % i
0, - concentration of -02 20,57 % |
CO0 - concentration of co - 4.0 % '
—CoNCEMTRATIC N o F - Z )
Cp - Pitot tube coefficient _ 75 -
4P - averagelv'el_ocity pressure 2,02 in Hy0 l
Ts - average stack tempera;u;e 5/3 ’°R '
Ps - average stack pressure 2§ ZQ__-_ in H20
As - area of the stack ' 2,/;‘,’ Ft2 l
Theta - sample t_1°_me' : (L K min -
An - area of the nozi]e _ &,00/62 Ft2 l
ms - weighf coﬂected 732 )4 B 9
Homergymingt 10S=BRists
ST aup ARD COpDIT jojo§ — ;o. ‘CoamDd oy o //7

OR CTF Avd 2955 4 A

DU r sk i W SR L
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o</ b AT| cc] LC| pC|OLELL 9,1 & nm
il 5 STIFT|SFL | CC bR 77 9 | 2
TS5/ ] 3 T gz T | @ 2[FONL ¢ L @lp
s/ b Tlsst|scel v okl ] fp :
Z57 2] AL AN AL
457 2 .:ﬁ ozl oz | &[T LIl LT 7 |3
£/ A D ARTARTE AN AR YN A ¢. _
) 35/ | & A TART AN LR ANIAN. m
e P _ 4 g7 9| 9z el a9/ | 5 Y
A7 o/ Ve 7| 72T T8
== o/ FT 7| 22| 292|227 K1 /|,
5/ | 6 v || vo | RPN LT gl
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SAMPLE CLEANUP SHEET

“¥ . Plant: t114tﬂﬂng;f EhL Date: Z/Q{; ,//
_H) ' Address: ,77‘1e¢u, 2£T3 Operators:
~Station No 2 H0Y ' :
Run No. 2¢%/ Ambient Temperature: 60
Barometrlc Pressure: 2 X /2 Sample Box Number: ,2¢.Co
Impinger 1
" Final Volume L& ml of oo
Initial Volume o ml s
Volume collected 2.7 ml
Impinger 2 - : - _
Final Volume ﬁl Q. mlof o ot

Initial Volume O :
Volume collected D ml

Impinger 3 |
Final Volume \ ml of

Initial Volume \_ ml
- Volume collected ml
Impinger
Final Vo1d§e - ml of
Initial Volume_ ml
Volume collected, ml
_ Imgingetl_
Final weight 77 &f/ gm of a2 l/flelee. 4
Initial weight (’ gm 7

Weight collected & (??

Total Volume Co'H'ected 257 mi

' : ) Weight
Ho.. Final Weight Tare Height  Collected
oo (23 : gm . gn _gm
gm _______;___gm . gm

C]eanup performed by Z§ZM4¢V

/45,,, ___on '///3/777
J o

[



Tm
Vi

0,
co
Cp
AP

i

i

|

I

|

|

|

|
I
]'As
|
|
i
|
|
|
|

An

ms

Plant  A/A42 A NA  GLA

Unit 2 2 05

- volume of gas metered |

_ bafometric pressure .

- average'orifice pregsure
- average mefer temperature

- volume of water collected

€0, - concentration of CO, |

- concentration of-OZ

- concentration of CO
— CorceTRATc v ofF

- Pitot tube coefficient

average velocity pressure

average stack temperafure

average stack pressure .

area of the stack

Theta - sample tjme

- area of the nozzle

- weight collected

He=pnergyinped

o N

P

Location M/9£/7 /\/.“:} 1 /“? A?I 2o [yt e

Run No.

6 d{w/: AAnD

/ .

Date //Qéiﬂ/477f |
A

L2 FE3

2 8,/ 2 inHg
e 2;- in H,0
B R

23l731T37_ ml -

0. 0. %

é 0.5 %

9. 0 %

o Z

7]

L S¢& in Héd
56 T R

LY,/ in H,0
2./5  Ft2
- C/ nﬁn.

2.00/3 6 Ft?

[5B7 _ Bggm
toe=BHEts

5’7_;?/~/19/7ﬂ0 CopudD/Tioms — 22E°C  Ard JedA w //ﬁ

RG G2 //ﬂ




-Molecular Weight Determination

_ Station‘Number RReo_ S

- Method of Analysis: Fryrite X

o Oréat

Signature: ;ffifz’ e P

Remarks :

Date: .¢Z/§;/47:7

:Sample Type: .Grab : X
"Integrated |
Run Time : Co, 02 -CO -
No. . Collected | Analyzed ' _
Z N2 5 FO- 5 _"“
2 20 ¥ .
3 o 22 O._F '
Leak Check: Yers
0, Check 20, 5 % against AE
€O, Check % against '




-
- -

Plant M ARLAMA GrAL Location M/'/?ﬂﬁ/ﬁj/ﬁﬁlz o & A
Unit 2 2 905 l " Run No. 2 Date '///A{/»y—;v
Vp, - volume of gas metered | | /75,7 Ft3
P, - barometric pressure - | 2 ¥,/ 2. in Hg
AH - average orifice pressure _ o . ./'05/ in HZO
Tm - average meter temperature | | o ' 5%/ °R
Vi - volume of water collected 2 8, '*'5’ mi
(302 - concentration of CO2 R ' ) 7. & _ %
0, - concentration of I02 _ - 2 .57 %
€0 - concentration of CO | ' 0 O %

— ConcenTPATic & ofF _ 2
Cp - Pitot tube coefficient _ _ ' - T A
AP - average ve]ocify pressure _ T : | ‘0, e 1‘an20 _
Ts - average-stack tempera;i:u;é - 5_'7/._ | _°R
Ps - average stack pressure o 28,2 dn sz
As - area of the stack : | 2, )8 | Ft?
Theta - sample time - o ¢4 min.
An - area of the nozzle : : : . 6,00/36  Ft?
ms - Wei'ghvt collected _ : S S TD Bg- g /70
STARDARD  CopdiT fens — DE°C 9D 6 o 7z

o R éi‘“}f A 2955 o A’y




\ o _ _ . ‘ol o e ™
_ _ | , . ; AT ] F =67 P A AT -
N4 ) BT W7 65 kst T | gl =
o Z T /7727 [ e [ IZs7 | Al ¢
777 Z PERYAAS VAW~ T 354 M B
77 Z BZ /77 727 222727 97 & In
777 2 LTV /T e FEA9 © ) W
777 Z R AU AN A AN A I A
777 > LTE77TE77 | b7 [P 7252 A | 8 7in
777 < CTNoZ” 7 I eg PAZAITE] 7 M
7777 > ZT8E X6 | A PFEIAT71 821 T I
777 7 7z m,%ﬁ NN AV AL
777 —= LT (3271 827 [ AL SRART| 2| 7 X
o7 , 5 LT w7 AT F8ET [ 97 [ & 9
= _ 2 T80 /| X0/ [ o7 7272777 2y
77 = > Z 807 BT T D57 e Al 51 Z 1%
777 " j = FTieR /[ Ce 7| 2B (767 A | %o
AFOBE “.
{09%+4,) : a9TuI | 397ang [ren3oy |palssg i .%BN 7 w“,
do | 4, 4, i, do 8y ‘ur vy |40 “asaoy |.
*dwal | *duny [*dway j*duol *dway unnoeps 2, cwm uy owm uT seg AxQ | yoo1o | qujog M
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SAMPLE CLEANUP SHEET

Plant: _moagan A  GiN Date: /04;//;;?
Address: mpaeavs ARIZ. ' Operators: U. 7 ALDY
“Station No.: 2205 P B LAASE
Run No.: 2 Amb]ent Temperature: ~75"

Barometric Pressure: A&, /2 Sample Box Number: AE£EO7HELS
Impinger 1 .
Final Volume / ml of  EACTE
Initial Volume o ml
Volume collected _ / ml
Impinger 2 S
Final Volume - / ml of
Initial Volume / -l
Volume collected / ml.
Impinger 3 . |
Final Volume ///- ml of.
Initial Volume / ml
Volume collected / ml
'Imginger i : o
~Final Volume - //’ ml of
Initial Volume m]
Volume collected ml
Impinger , :
Final we1ght 5 B.00 gmof Sy /oA GEL.

Initial weight E/{%Zﬁ /O gm
Weight collected 247, 3

. Total Vo]ume Collected 72 5, z ml

Filters
| ' Weight
~ No. Final Weight Tare Weight Collected
oL/ : ._gm o gm - o
.'ng : ___gnm gm

Cleanup perfbrmed byﬁw[;gzif /4f Ay 5féi;c:: o 4?42% 27



P
-

Plant __ MARAMA _Grp/ . Location LA AwmA, ARIZ o w1 f l '
Unit S5 2O | Run No. =2 Date _4//_2/_/—77 .
Vp = volume of gas m_étered " _ /98, 7 Fe3 '
Py - barometric pressure 2P, 15 in Hg ‘_ |
AH - average orifice pressure | : . /0 in H20.
Tm - average meter temperatufe ‘ - , lﬁ'Zé | °R | _
Vi - volume of water collected | *_. 298 m1 l
€0, - concentration of CO‘2 : 0,0 % .
0, - concentration of ‘0'2 o | . | o 20,5 %
CO - concentration of CO : ' 0D, O % .
T LoncenTRATIc p o F - - : -
Cp - Pitot tube coefficient ' F_ ]
AP - average velocity pressure ' _' | B . 0,7‘8 in H,0 l
Ts_‘; average stack temperai{uré _ - fff _°R
Ps - average sta-ck pressure - _ D85 in HZO"
As - area of the stack | : :2,./[{ - Ftz l
Theta - sample time | - . _ & min. ..
- An - area of the nozzle : | : | 08, pps26 F.t-’- I
ms - Weighf collected | § S )—/A.l ' ‘ﬁig‘?f{"i

STAND ALD COD/ITronns — XS oD

on 6 & RG G ot /‘/7

| |
6 Gom //? '
l_
i




- ﬂ | ] | L' L L5 hsussuog
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SAMPLE CLEANUP SHEET

Plant: ;%%kf s (R Date: .AQ429/47;7

Address: _ 2prihiee Ao Operators:

" Station No.: =~ p2

Run No.: 2o | Ambient Temperature: — ¢~

Barometric Pressure: . Sample Box Number:  sece

Impinger 1

Fina™olume ‘ ml of
Initial Valume : ml
Volume coll ed ml

Impinger 2

Fiha]?ﬁﬁhmgﬁax B ml of
Initial Volu -ml

Volume collected ml

Impinger 3

Final v;Tumgﬁk ml of
Initial Volime ml

Volume collected ml

Impinger

Final Volume ml of

Impinger

Final weight BO7 7 gnof _SFlier e
Initial weight_ 473 4 gn
Weight collected 0 -/ gm

Total-Volume Collected ~o./ ml
Filters | .
‘ S Weight
No. ' Final Weight Tare Weight = Collected
O]t . ~_gm : gm ' gm
gm | gm am

Cleanup performed by b;fjgi?;,{fgizg,ﬁiax,u(‘ on ”%ﬁ/i;¢§/551;7
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Plant _ W 4-12 A /A G oA/ Location /)R hwh . ARI2 o 1/ l

| U‘m't 22 07 " Run No. 3 Date _ /////,1/77
V, ~ volume .'of gas metered - _ o L .'-‘9, 05> TJFt3
Pp - barométric pressure . . _ 2L, /7 in Hg
AH - average orifice ‘pressure | ' - :2 22 'in- .HZO '
Tm - average heter‘ temperat.uré | o _ {,2 fz _ °R
Vie - voTQme'of water collected 56, / ml l
€0, - concentration of (O, | S | o % l
0, - concentration of '02 S _ | - 2 as’ p4
CO - concentration .of co | ' ' o, 0 & .
= CorcenTRATIc p oF . ; P _
Cp - Pitot tube coefficient - 79 -
AP - average velocity pressure : o S22 in HZOl
T - average stack temperja%u;é | ‘ 56 §/ R B
" Ps - average stack pressure o 25,17  in HZO'
As - area of the stack | | | a8 2 l
Theta - sample time ' : o _ % min.
An - area of the nbzz]_e | _ - 0,6073 6 th- I
ms - weight collected | ' c A2, A Eg-?r_

STAnd ALD CONDITivms — 20 °% A 9rD

o R 6§87 And 2995 4 /4/7

i

‘ 1

7l em 1y !
i

i
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SAMPLE CLEANUP SHEET

Plant:_pesama oo L pate:_#/fow

) ) _ Address: ?%nﬂnAvaﬁJ;/ 1 Operators: _
Station No.: 2 =meos : :

Run No.: » 3 . Ambient Temperature: 4o <<

Barometric Pressure: g?é?/;7 Sample Box Number: ,7ex»

‘Imginger 1

Final Vglume 6 ¢ ml of v
Initial Wqlume- o - ml e

- Volume colTected 4 (- ml

Impinger 2

Fina1\vblgve . .mlof
Initial Volume ml

Volume collected m]

Impinger 3

Fin;}\ygiume ml of
Initial~Volume . ml

- Yolume collected ml

Impinger

Final Volume ‘ml of
‘Initial Volume ml
Volume ¢qllected m

Impinger

Final weight _ijiiﬁD‘ gm of _ s, Lpoe sl
Initial weight g4/ 5 _am -

Weight collected -+ 5" gm
Total Volume Collected S“E:Q( m1
Filters -
\ Height
No.. Final Weight Tare Weight Collected
gv- & __gm : gm gm
__gm | gm gm

Cleanup performed by%fégfl7/é?521,;;;£14p;2 Gnﬁf 474254;2;7
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5 4

i S T N -l &

oA

Plant /4 20 42/ G-/
Unit 2 2 07

V, - volume of gas metered

Pb - barometric pressure .
“AH - average orifice bressure
Tm - average meter temperature

VLc - volume of water collected

COZ - concentration of CO2

02 - concentration of:OZ
CO - concentration of CO
—CARCENTRATic & o fFfF

Cp - Pitot tube coefficiept
AP

average velocity pressure

T - average ;taCk temperature
Ps - average stack pressure
As - area of the stack

Theta - sample time
An - area of the nozzle
ms - weight collected

He=—gnergy=inpwt

STAanmd A2D

o R

COD/IT je ol —

Location-_/tfﬁ)gﬁﬁ_/,qjj_g.@)z > o

Run No.

2 oD

6 &7 anp

</ | Date-J//'/,f//'/?
343 Ft?
28,78 inny
2, 9’/ in H,0
5% F R
56.37 m
- D, 0 y4
20,5 %
0, 0. %
- e
B
£ 28  inH0
§75 R
2 5./8 in H,0
2./5 . Ft2
éa?j min.
0.06/2 4 Ft?
Ao XA Bg~ 9 £
| FoS=pEts
L76 conm 7z

RG G /4/7
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SAMPLE CLEANUP SHEET

Plant: 74/ 54, ﬁ(ﬂﬁ Date: //////77
Address: _ %uw P - Operators:
Station No.: 22o7 7 : o :
Run No.: -,-6“( Ambient Temperature: 63
Barometric Pressure: ol § /Y Sample Box Number: S o0
Impinger 1 | / | )

Final Volume gd ml of .;_./n.__,/bg

Initial Volume ~ <& ml ;7

Volume collected {?! m]
“Impinger 2 . . -

* Final Volume : m of =

Initial Volume < il

Volume collected -~ ml.
Impinger 3 ‘_ . / -

Final Volume /m] of _

Initial Volume -~ ml

Volume coﬂyt»d’ ]
Impinger ' |

Final Volume ml of

Initial Volum - ml

Volume collegted m]
Impinger ' o

Final weight G T 0Dam of CS}//;J é Z,

Initial weight 5 ¢/¥ & Igm
Weight collected A/éa . 379m

Total Vo]ume Collected 508 ml

Filters _
- ' Weight _
No. Final Veight Tare Weight Collected
00—/ : ' gm . _gm gm
gm | -~ gm —__Gm

C]eanup performed by /7%/) /ZL/ on
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Plant __ AR AMA _CGras . Location A RANA , AR)2 o A

Unit 22 93 ‘. “Run No. ) Date '/,//;977/77 . l

V, - volume .of gas metered | o _ N /f/j’j ./ Ft3

P, - barometric pressure . : ) - 2 8, 154 1r; ‘Hg 

AH - averag'e'.o.rifice pressure : - : | | D5/ in H20 '

n - average meter temperature | | | . '- | 5oy _ °R -

VLc - volume of water collected | ») '0,9’/ ml l

€0, - concentration of-COz S | O, b % .

0, - concentration of _02 : | ' 20,5 4

co - concentration‘of. co ' : . 4.0 - % I

—CorCenTRATIC p 0 F ' : R4 _

Cp - Pitot tube coefficient o : | 79

AP - average velocity pressure ' R L. 36 in H,0 l

Ts - average stack.tempera';m:e- . ' ‘. 23/33 _°R .
- Ps - average stack pressure . | : 28, )b | in HZO-

As - area of the stack | o 2.s8 Ft2 '

Theta - sample time | - N R min.

An - area of the nozzle =~ = o | _ : _0.90/0Y Ft2 l
ms .'weigh.t ccﬁ]ected ' o S /2 0,6 mg-?rm'

STANDALD  CoubiT jops — DG b

6 conm //?

o R 6 5 ZJA./D R G G _zan A/y
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SAMPLE CLEANUP SHEET

Plant: : osat va ALz Date: //,/?1/77

7

Station No.: 2 2 o ¥ -

Run No.: / . Ambient Te‘mperature: ST
Barometric Pressure: o ./ Sample Box Number: 4. o
Imgingef‘ 1

Final Volume 0 mb of __EMPTYV

Initial Volume N, o ml _

Volume collected ml
Impinger 2

Final Volime _ ml of

Initial Volums, - mil

Volume collecte ml.
Impinger 3 . ::_

Final Volume ml of _

Initial Vo e ml

- Volume collec ml

| N
Impinger _
Final, Volume ' ml of .
ml
ml
Impinger ‘
_Final weight éQZ/; G gmof ca cel
Initial weight (o6, 5~ QM ’

Weight collected Ro.4 _9m

Total Volume Collected .2Z5-4 ml

Filters
: ' Weight
No.. Final Weight Tare Weight - Collected
porey . em o __gn ______gm
gm H;____;*_sm — . gm

Cleanup performed by_‘;‘g/ﬁg//,éx,{ﬁi on é//ﬁ“/f}’/

Address: MALANA _ ARID e ar s Operators:_Q AespeRre A S, L5t e I

g‘ ﬁ’dé4_'_;c:



Molecular Weight Determination -

Station Number R20 F

Method of Analysis: Fryfite X | _

_ Orsat

-Samplé Type: Gréb X

Integrated

- { Run Time 0, ' 02 co
No. Collected| Analyzed - - : _
/ /008 fan ' 0 2 —
2 o 2 ( -
=2 S
Leak Check: Yer
0, Check =2/ | % agains{ 1R
CO2 Check _ ' % against
Signature: fféﬁia,qﬁ fﬁ4Z£%4{aﬁ: Date: -é79?74:7

Remarks:_

S GE Ul N AE SN S G GE S . S s a S N = o=
W
Q
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Plant _A7Q RN A 24t Location _/L,fmemf,e?/ AR2IZ o NA l

Unit _ 22 04 | - Run No. _ - Date /)//9}/7;7_,& I

Vi - volume of gas metered ' | | - ._/5‘9/,5" Ft3

Py, - barometric pressure . | | | . 2 9, /4 inHg

aH - average orifice préssuré | ‘ - 9.5 in H,0 l

Tm - average meter temperature | | | ) X R

Vi - volume of water collected S Qa. 7?; m1 l

€0, - concentration of co, ' b, o % l

0, - concentration of -02 o ' . ’) 0.7 %

CO - concentration of CO __ J,0 % I
—ConcenTRATIC v oF - P

Cp - Pitot tube coefficient . —y |

4P - average velocity pressure S o 0,2l in H,0 l

Te - average stack tempera’ghr; | ' 54/4 °R '

Ps - average stack pressure | 2%, /6 in H,0

As - area of the stack | o | 2-; /% Ft2 l

Theta - samb]e time : | S & min. |

An - area of the nozzle - H | - ,00/37 Ft2 l

ms ~ weight collected o _ o /S 3/) 6 : Bi.g"?f/_v)l

Homomergy it I - - TOSBHpts

5777/%?/7/30- CODIT oS 2O e A D -f’é //?

OR L F pap 2955 .0 Hg
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SAMPLE CLEANUP SHEET

Plant: "%y ... 22 Date:__74/5/%~
) ~ Address:  —rwicoe. | €T- Operators: 4
' Station No.: =22 » _ _ :
Run No.: #2 Ambient Tenmperature: o -
Barometric Pressure: : Sample Box HNumber: syece
Impinger 1
Final Volume e ml of o >x
Initial Volume O ml 7
Volume collected & m1
Impinger 2

Final Voliwe B .ml of
Initial Volu . ml

Volume collect®d ml,

| ml of
ml
~ Yolume collected ) m]

Impinger

Impinger
Final weight 63947 gmof_gitica se00
Initial weight /2. gm _

Weight collected AA> g

T

Total Volume Collected - 227 ml

- Filters
' : Weight
No. ' Final Meight - Tare Weight Collected
eoro T e ‘ gm i ' gm ' gm
e _gm . an  ___ _ gm

- s |
Cleanup performed by _// a¢(°/éigif/f§Ln>J on - {3/€? P
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¥ 3
’."

=
-

Plant A/ ARANA _Gra/ . Location (TILA 008, FRIZ D1

ST AnD ALD CoOudD/ Tioms ~ 28 /‘?ND' 276 conn ///

c R 65 A Q2965 40 ,4/7

i
l Unit- B 208 ‘Run No. 3. Date ////2//77
N
V,, - volume of gas metered ' : /f?‘v/ Ft3
I Py - barometric pressure -~ - | 28./2 in Hy
' AH - average orifice pressure _ ' 09’6} in H20 N
Tm - average meter temperature - _ . <$"g/¢f  °R
l Vi ¢ - volume of water collected | | /9= m
l CO2 - concentration of co, : O, 0 ,6
' 0, - concentration of '02 | ' 20.5 -‘%
l CO - concentration of CO : : | __ .2 %
—CorCENTRAT I A o F \ =
Cp - lPitot tube coefficient: ' _ - 99 '
l AP - average _ve]ocity. pressure o 0.2 in H,0-
l . Tg - average stack tempera%u;:e B - ' S5 2 °R
| Ps - average stack .pressure | _ : 235,/2- in Hy0
l As - area of the stack 2,/8 Ft2
Theta - sample time | o 6 & min.
I An - area of the nozzle ' - ' o, 00/326  Ft2 |
' ms - weighf coHecte.d ' . ~ - . _ /79 0 ° Bggim
l _
i
i
i
i
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SAMPLE CLEANUP SHEET

v (/r//‘;

C]eanup performed hy

=

Plant: ;zngAﬁmh_ JZLvQ Date: 4943/65;7
Address: == goen , s Operators:
Station No 228 . :
Run No.: 4ﬂﬁ? Ambient Temperature: £z$ <&
Barometric Pressure: 2 & /2 Sample Box Number: ge~~
Impinger 1
Final Volume o mt of  eApr— -
Initial Volume o m1 7/
Volume collected & m]
Impinger 2
Final Volund ml of
Initial Voluméx_ il
Volume collected ™ ml
Impinger 3 ' ‘
Final Volum ml of
Initial Volumex ‘ ml
Volume collected m]
_ : N
Impinger
Final Volume ml of
Initial m]
Volume col ml
Impinger
Final weight 423 3 gm of s/Lpcn Sl
Initial weight GO o _
Weight collected [7.3 gm
-Total Volume Collected /7.7 ml
Filters | | :
' . Weight
No. Final Weight Tare Weight Collected
oo— (PO . gm - . am gm
gm - gm gm

Jﬁvfmﬂ . 0

"{/5/77
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Plant /A4 RA-p A "CZ/A/'

Location Mﬂfﬂﬂ}#;'ﬂ[?/z..ol\f/-}-' '

‘Unit 22 048
v

V, - volume of gas metered

P, - barometric pressﬁré

aH - average orifice pressure
Tm - averagé meter temperature
Vie - vb]ume'of watér co]lectéd
¢o, - concentration of COé

02 - concentration”of'oz

CO0 - concentration of CO
s CoacendoATc A o F

Cp - Pitot tube coefficient
AP - average velocity pressure
Ts - average stack temperafure
Ps - average stack pressure

- area of the stack -

As
| Theta - sample time
An - area of the nozzle

ms - weight co]1ected:

“Ho==onergyitret

577}#;9/?/30 CODIT jops —

OCR - EFT aap

"Run No. </ Date {4!24:’22 l

D¢ °C gD

123.5 7 g

Q 8/// in_Hg
4.7/ ;'in H20I
536 R

. l

0.9

26.5

%
5
‘*_V'J,o i '

77
0.3 __in HO l
S50 °R

2.8 in ko
2,'/3’ Ft2 l
e min.

J);.oo/?)c; Ft2

/52,6 ve g

29 G ey A/y

]
1
£6 com fy | ]

| i

]
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SAMPLE CLEANUP SHEET

Plant:  rpstemne - 52

Date: _ _/2/9/> >

Address: “ 2 ese.. G

Operators

“Station No.: =226 &7
Run No.: » L

Ambient Tennerature 65

Barometric Pressure: 29 /2 Sample Box Number Pre
Impinger 1
Final Vo]umé O ml of -ty e—
Initial Volume o m1 e
Volume co]]ected /@ m]
Impinger 2
" Final Volume | ml of
Initial Volume \{ ml
Volume collected ™ m1.
Impinger 3 - |
| Final Volume \ .m1 of
Initial Volume. N ml ‘
- Volume collected ‘\\_ ml
Impinger |
Final Volume \' ml of
Initial Volume\ . ml
Volume collected™\ ~ml
Impinger )
Final weight 696 6 gmof . A o
Initial weight A2/ o gm &
Weight collected 257 6 __gm
Total Volume Collected -257¢ ml
Filters '
- Weight
No. : Final Weight Tare Yeight Collected
o/ / . gm gm ~gm
' gm gm gm

.

Cleanup performed by,/‘ggE:/EQCagf§2M¢Q~

én ﬂf}{g&{f;ﬁ’




lri?:i‘:s.

Unit 2208 “Run No. S~ Date Z éo Zy_z

ST AN ALD COpD/ITivms — 28 °C A D 76 o //7

o R 6 & A R955 4t /é/y

i
i
'Vm\— volume of gas metered | | | ' / S2.9 Ft3
' Pb - barometric pressure T _ - 2 5 /5 inHg
' AH - average orifice pressure : o N,98 in H20
Tm - average meter temperature | : — 53/ R
' V¢ - volume of water collected *_ 2 0,5 nl ‘
I ' 002 - concentration of CO2 | ' | | 7, O r
0, - concentration of -02 | o o,s"“‘%
I €O - concentration of CO 0,9 %
—ConcenTAITic 0 o F ' : =z
CP -~ Pitot tube coefficient ‘ ‘ A
l - AP - average velocity pressure - o . 0. 92 in Hy,0
I T - average stack tempera;:m:e ' 5L O °R
Ps - average stack pressure B ¥, s in H,0
. As - area of the stack | . 2.,/6’ Ft2
Theta - sample time : 6 _ min.
l An - area of the nozzle ' - 0. 00/36 Ft2
I ms - weig‘ht collected : | S S5 C. T E_g‘f,'ff'f).;
eyt - - - : 108=BFs
I _ _
]
i
i
i
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SAMPLE CLEANUP SHEET

Plant: _i;ﬁ%{szﬁ.db L Date: /ﬂ//49/47~7
CAddress:_Drigcmna Operators: 7~ 7

Station- No.: 220 ¥ . :

Run No.: & 5 = Ambient Temperature: #c¢,

Barometric Pressure: 2 » /5§ - Sample Box Humber: Aeed

Impinger 1

Final Volume SF6 O wm of glr/ca_ sel
Initial Volume 4% 4. 4 ml _
Volume collected 2 ¢ .4 ml

Impinger 2
" Final me ' . ml of
Initial VoTwae -ml
Volume collect ml.
Impinger 3 _1\\\“H
Final Volume \ ' ml of
Initial Volume mi
Volume collected ‘ ml
Impinger _

Final Vollme
Initial Volu
Volume collecte

Impinger
Final weight gm of
- Initial wight gm
Weight collegted gm
Total Volume Collected~2C-J  ml
Filters -
| ' Weight
No. Final Weight Tare Weight ~  Collected
ou=fl2 - gm - gm | gm
gm  gm gm
N Q , . -
Cleanup performed by p%izL47/Aé;f3/fi;L{A; oy Sy
) _ 4



Plant _ g/ ARANA G N

Unit
Vm -
Pb -
AH -

Tm -

A2 09
volume of gas metered
barometric pressure .

average orifice pressure

average meter temperature

vLc - volume of water collected

€0, - concentration of CO

0, -
C0 -

2
concentration of-Oz"

concentration of CO

S ConcendPAATIc U o F

Cp_-
AP .
Tg

Ps

t

As

average velocity pressure

Pitot tube coefficient
average stack temperature
average stack pressure

area of the stack

Theta - sample time

An -

‘ms -

area of the nozzle

weight collected

ST A ALD

o R

CopdiTriorns — 26°C 0D

-
-

Location _ MM AA AR 2 on

Run No. / Date __Zﬁz’ c')r/‘7 7 l

/707 Ft |
27.87 inHg
0, 9/? in HZO_I
— §3L R o
_ :z‘g;,77 ml - 'Il
- 0.0 % I
295 % |
0.0 % l
o |
— 79
. é;'77 in H20 II
573_‘ °R l
2 787 in H,0
2,/§  Ft? I
6 “min. I'
p.00/0% _ Ft2
358 ey g
1oe=BR s

6 &7 And 2995 47 Hg
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SAMPLE CLEANUP SHEET

Plant:_ 1A/ARwA Eenr Date: ,z//é/4,7
Address:_ 220 0 At e soA Operators: /Z;ﬁ?#évﬁse;.s.-4a?ﬁf¢c;,,'0
Station No.: 27249 : 7 Gﬁ%gf
Run No.: Yy Ambient Temperature: & S5-
Barometric Pressure: 277 77 Sample Box Humber: qee~
Impinger 1

Final Volume tr/e.o  ml oof

Initial Volume _ 55 Ml

Volume collected 1+, 3 ml

Impinger 2
" Final Volume £06. 7 m of
Initial Volume bosr = ml
Volume collected 2,4 ml
Impinger 3
Final Volume ml of
Initial Volume_ ml
Volume collected ml
Impinger
Final Volume ml of
Initial Volume 5 ml
Volume collected m]
Impinger
Final weight gn of
Initial weight gm
Weight collected gm
‘Total Volume Collected _ ;7@,:2 m1
Filters
_ ' Jeight
No. Final Height Tare Weight Collected
O6/o 5 i gm" . . gm | gm

gm gm

| S I
7%:j22&k745ﬂ Zléggzzﬂ-ﬂ—= on ////%7/77

Cleanup performed by .
’ /







P
l Plant _ 4/ AR ANMA s al Location /A /ZANA, ARIZ > A
I Unit. 2209 Run No. 2 Date ////_ll/f;*y
~ Coe ’
V,, - volume of gas metered - /’7'7 Ft3
I P, - barometric p'ressure o - ’ ‘ R I)ES in Hg
l &H ~ average orifice pressure ' 0, C}'&" in H,0
" Tm - average meter temperature | 53/ _°R
l Vic - volume of water collected | A ml
€0, - concentration of C0, _ .0 %
I 0, - concentration of -02 : ' | Do.5 %
l h €06 - concentration of Cd | D, 9 %
—CorcenTRATic A 0 F ' 4
Cp - Pitot tube coefficient _ L 79
I AP - average velocity pressure : ' __0. é 6 in H,0
T¢ - average stack tempera't'ur'eA | ' | 597 . _°R
I Ps - average stack pressure | ' R éY in H,0
I As - area of the stack - h 2, /? Ft2
Theta - sample time (Y min.
l An - area of the nozzle - 2.000 0% Ft2
ms - weight collected _ o ‘ 722 7 BET 9 A
I _
N
l STAMNDALD  Co D/ T oS — 9.é°c Al 6 o g
CR  CFT A Q9545 4" g
I .
i
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SAMPLE CLEANUP SHEET

Plant: oo, S0 Date: /Z?f;;fér —
Addresss 2 G Operators:  ~ & 2<cc/n
Station No.:__5 309 P Gt
Run No.: A, Ambient Temperature: (£ s~
Barometric Pressure: 227 ¢ ¢ Sample Box Number: =
Impinger 1

Final Volume w/25 ml of it se

Injtial Volume (e o M

Volume collected /7 m]
Impinger 2

Final Volume (795 ml of  s/lien ol

Initial Volume ¢y 3 il : 7

Volume collected /-2 ml
Impinger 3 |

Final Voluge ml of

Initial Volume . ml

Volume collected ml

~Impinger

Final Wolume ml of

Initial Wolume ml

Volume coMegcted m]
Impinger -

.Final weight ~ gm 6f

Initial waight gm

Weight collected gm

Total Volume Colle . /7 ml
Filters
Weight
No. Final Weight Tare Height Collected
OO0 =ow . gm - am gm
| gm gm am

Cleanup performed by # ;2;%7 474/455§£:g- on 4;2/é%7<é7;?
- 7 ya .
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Plant {I_A/é,f-/?f} A//)" ey . Location M/);Zﬁm%,qlﬂ;z o /A
Unit , D2 09 Run No. 3 Date - 7

—_

179, 9 Ft?
Py - barometric pressure n 7.8 inHg
AH - average orifice pressure 0,94 in H0

Tm - average meter temperature o & °R
' 23 m1

Vi, - vo]umé of gas metered

- volume of water collected

VLc

co, - concentration of CO2 O, 0O %

)] Ofsf _ %

0, - concentration of -02 ‘ : A
c0 - concentration of CO D, 3 %

— Cortc EATRATIC 0 0 F ) 7.:,
Cp - Pitot tube coefficient _ _ 79
AP - average ve]ocity pressure " - 66 _ in H0
Te ' average stack temperature ' L 5’75" C°R
Ps - average stack pressure , in HZO
As - area of the stack | 2 /8 Ft2

£ </ min.

'Th_eta - sample time
An - area of the nozzle - - p,00/[0% Ft2

ms - weight collected . ' S 502 £5.F BE" 9 /v
| Y0E=BT

STAND RED CoubD/iT iompS — ‘_QC}"CJ Ao D 76 cenm //7

o R 6 &S A QG G //y

]
A
(o%o]
™
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SAMPLE CLEANUP SHEET

Plant: P S Date: /Zéf;’;rc7
Address: rceree. . Ef Operators: 7
Station No.: 2 29 :
Run Ho.: >3z Ambient Temperature: g s—
Barometric Pressure:  oex g7 Sample Box Number:__ e=<o
Impinger 1
Final Volume t ml
Initial Volume o /. 4£2=5% ml
Volume collected 7 ml
Impinger 2
Final Volume 4556 mloof Silece  sel
Initial Volume _ g2s0% _ -ml g
Volume collected 42,¢ ml
Impinger 3
Fina%\¥8lgme ml of
Initial Tume ml
Volume collected ml
Impinger
Final Volume m} of
Initial Volyme m]
Volume collected ml
Impinger
Final weight gm of
Initial weight gm
Weight coNected gm
Total Volume Collected = 373 ml

Filters
No. Final Veight
e/ : gm

gm

Cleanup perfdrmed by

_ Weight
Tare Weight Collected
gm o gm
am o gm

on
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He——onargyinpet ‘ | ‘_ ' : HOe=BTr s

STARDALD €6 uDiT o ros % QS C gD £ //7

oR  EFT Anp 2993 4 z

' Plant ST 2 AN Gy s _ Location As/z2 4 12 A N A2 1E s rA
l Unit R/ : Run No. / Date ////4‘./7/)7

V- volume of gas metered ‘ .,.2 DR, / Ft3
I P, - barometric bréssure , : 2 7,98 iﬁ Hg
l AH - average orifice pressure - : 2.// in H,0
’ Tm - average meter temperature ‘ 55 °R .
l Vi o - volume of water collected _ /3 ml

- C02 - concentration of COé : 6.0 %
l‘ 0, - concentration of '0'2 | Do %
' €0 - concentration of CO , ' Ao %

—Coscend2AT . f o 7
Cp - Pitot tube coefficient o : A4

I AP - average velocity pressure ' 0, & in "H,0
w ¢ - average stack temperaiur:e \ o 5’5 7- _°R
l " Ps - average stack pressure 27928 in Hy0
' As - area of the stack ' 2,78 Ft2
| Theta - sample .t‘i‘me 49 min.
l An - area of the nozzle : 0,00/09  Ft2
l ms - veight collected g _ L 32570 Rg™ g /)
|
|
|
l
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l SAMPLE CLEANUP SHEET

Plant: ;2,71 2l e L Date :24"??»/3.& Sl ard
Address® -2 Operators: o/ oo/ 0o
Station No.:_ 2.2 // Y =X o TV
"Run No.: ¥/ Ambient Temperature: z>¢—
' Barometric Pressure: <47 9 Sample Box Number: s#s.—
l Impinger 1
Final Volume & ml of e 2%
l Initial Volume O m e
; Volume _ collected o ml
] Inpinger 2
Final Vowm@ ml of
_ Initial Voludme ml
' \_lo]ume collected ml
Impinger 3
I “Final ¥Qlume ml of
Initial Volume m] ‘
I Yolume collected m1
' - Impinger ' '
Final Volume m of
Initial Volume, ml
Volume collected m]
Impinger - _ _ .
Final weight 63 92 / am of s/ /ca ¢ & L
Initial weight 626/ gm e

Weight collected [2. gm
Total Volume Collected = /57 ml

Filters
deight
No. Final Weight Tare Weight Collected
oo/ . gmn  ___ _gn  _____ gn"
gm ._.__._._-__._Qm —Ym

Cleanup performed by 44,2 [,/,(,Q:,W on ///%/7
. Y







1

2

l ‘.l:"-(‘"' T
)

Plant __ A7 29 2 /2 N A

Unit N

Vm - volume of gas metered
P, - barometric pressure
AH - average orifice pressure
Tm - average meter temperature
Vo - volume of water collected
CO2 - concentration of CO2
02 - concentration of-OZ
CO -~ concentration of CO
T CONMNCENTRAT I v o F
Cp - Pitot tube coefficient
AP

average velocity pressure

average stack temperature

Ps - average stack pressure

As

area of the stack
Theta - sample tjme
An - area of the nczzle

ms - weight collected

He—energy=inmr

5/*2/(/!)/?/30 (‘O/UD/'T/“L-'IUS _

o R

2O

6 &S~ A

Location JgﬁéqQ/Q;y/?)iqje/zi(9/14

Run No. 2 Date /4//%C/€7?

L26. 0 Ft3
2 7. 9{2;4fﬁ Hy
0.27_in H,0
. A50 °R \
L Z.2 m
— 0.0 %
20.5° %
4.2 %
2z
77
0.4 3 in H,0
5454 R
2279 in H,0
2,75 Ft2
e, min
__.patey - Ft2
/5 72.5_ B gmm
HOS=BTE
ArD g 5;7\,69
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SAMPLE CLEANUP SHEET

Plant: j%un/pawqa ‘uﬁgikgﬂ Date: ffi/4§;/§;‘7

Address” e, T4 Operataors:
Station No.: 7220 // :

Run No.: 72 Ambient Temperature: /=

Barometric Pressure: 277 17 Sample Box Number: 4.<0

Impinger 1

Finé?\Vnggg__ ml of
Initial Votume - ml

Volume collected ml

Impinger 2

Fina]NVBlgTe | .ml of
Initial V 1u@g -l

Volume collected ml.

m] of
Initial Votume ml
~Volume collected m]
- Impinger !
Cuﬁ-”-/%f 5M

Final Velume .[L/7f 3 A oof si(ces se (
Initial Vedfe ;74 7 TP

Volume collected /7. 4 miyﬂﬂﬂ

Impinger 2
Final weight 6794 gnof 5, (ren  ow (.
Initial weight L5772 gm :

Weight collected /62 gm

Total Volume Collected 29.2 m)

Filters
. ' : Weight
Ho. Final Weight ' Tare Weight Collected
Go /o2 . gm . gm am
gm — o gm e Gm

Cleanup parformed byﬁ//ifii; - /%i;c,&£~ on /Z?dg%%é;fy
. & - T > —"_/ / 4







' Plant AV 3 428 G oal

92 s ot
s 2 s ar A

l Unit 22/

. V, - volume of gas metered

l : Pb - barometric pressure

l AH - average orifice pressure
Tm - average meter temperature

l Vi ¢ - volume of water collected

l._ C02 - concentration of (IO2

02 - concentration of '02

' CO0 -~ concentration of CO .
— Corc endlATic v ofF
Cp - Pitot tube coefficient

-1
-
]

average velocity pressure

average stack temperafuré

]
—t

0

!

average stack pressure

i
1)
I

area of the stack

I
in
'

Theta - sample tmn

I A1 - area of the nozz]e

Fr JAN

' STANDALD €O DiT rops —

\

2C . D

ét?cz}‘“'— D

Location A/ 22 p/4 .
4

Run No. A2 Date ////,:5:/’7 7

L2,/ Ft3
22,99 “in Hg
/O in H,0
554 R
22,0 ml
a 2. 0 %
2 0.5 4
/R IR
vi4 -~
E
D. &7 inH0
S5 &£/ R
07,99 in Ky
2./8  Ft?
) min
Do LS Ft2
XS ER.E Bg- 9
Hoe=prts-

R G G tan /é/ﬁ
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Plant: Arwenn o

SAMPLE CLEANUP SHEET

Date: /,/Af%’”f?

Address: Tl - ﬁ:,

Operators:

Station No.: o~2/”

Run Mo.: #¥73

Barometric Pressure:

Ambient Temperature: g s—

Sample Box Number: _seoo

Impinger 1
Final Volum ml of
Initial Voluhe ml
Volume collect m1
Impinger 2
Final Voluge | ml of
Initial Voltse -ml
Volume collect ml.
Impinger 3
Final Volume m] of
Initial Valume ml
Volume collected m]l
Impinger Lo
Final Vol ufne L3 3,,9 ml of __s; zl;(ﬁ <el

Initial Volume 6203 ml
Volume collected |7 & ml

Impinger

Final weight {220  gm
Initial weight YoV I AR gm

Weight collected J-4  gm
Total Volume Collected RA<.& ]

Filters
HNo. Final Weight
Co-/03 - am

gm

Cleanup performed by 7 e /ﬁ? zzf,ﬂf:;ufﬁs on

of

S léen cel
Weight
Tare Weight Collected
gm gm
gm gm

oy 5
4

e







- .
-

' Plant AMARA MA G A _ Location pt AL S s ; Bz ot/
'- Unit 2 0/ | Run No. © </ Date /4/ 5"/‘7 7
_ Vi - volume of gas metered YA 9 =2 F,t3
l P, - barometric pressure - _ -:2 7. &5 9 in Hg
l AH - average orifice pressure : /.2 O  in H—ZO
Tm - average meter temperature | AL Ly ‘ °R _
l V¢ - volume of water collected _ 27,3 ml
€0, - concentration of CO2 0.4 %
l 0, - concentration of -02 _ Do, %
' €0 - concentration of CO | : 5, &5 %
‘ — CoNCeTRATic b 0 F e
Cp - Pitot tube coefficient . _ A )
I AP - average velocity pressure : ' - 0.7/ in Hy0
T, - average stack temperature ' R 5 57 _°R
l Ps - average stack pressure ' S, 27,.5 i in H,0
l As - area of the stack R | 2, /5," | Ft2
Theta - sample time o & 0 “min.
' An - area of the nozzle o : O.N6/83 Ft2
_ ms - weight collected | - ] : 2408 (7 g g
i _
|
l S'T%A’ﬂﬁﬁb COpd/Tivms — D&% ,apmbd 26 o //7
‘O/Q 6T Aad 2995 o /79
|
._
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SAMPLE CLEANUP SHEET

Plant: ;é;?ﬂggfau!g ,/JQ“ Date: 4&/ﬁi2?5¢7

Address:  “Zracee =2 Operators:

Station No.: 2o

Run No.: e d Ambient Temperature: = s—

Barometric Pressure: 27 7 Sample Box Nuwber: _+e.<o

Impinger 1

Final VO]J;E\\X ml of

Initial Volume ml
Volume collected - ml

Impinger 2

Final VSTumgm | .ml of
Initial Volume .m] o

Volume collected™ ml

JTmpinger 3

Final Volume ml of
Initial Vodume ml
Volume colle tggx ml

Impinger _
[ Y /1*7‘_ - 3/1—\.-"
Final V‘@'ﬁbﬁ‘ﬁe 2420wt of s leza 5o (.

Initial Votume L29( i
Volume collected ] 2.2 ml

Impinger

Final weight /2.9 gnof  silria 5o C

Initial weight S0 gm
Weight collected (A G _gm

Total Volume Collected 2 7,5 ml

Filters

Weight
No. Final Weight Tare Weight Collected
o=l Y . gm o o gm

gm | gm

Cleanup performed by on

gm

gm
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% Y le 30 7
,nm \.,.‘.._ '.W m\Mul &D ﬁN\b _
"y S5 b 30 70 _
LY b6 yzdl 30 70
v v a7 3¢5 gc”
33 7 43y 30 817 |
AY. A9 Vsl 3o %71
X /01144 35 g7°
/2 a2l 3 57
JL 45 30 9B°
/3 V502 30 %9°
/& Vool 3¢ g5
/6 V51D kY. G0’ &
1515/ ._W.Q 1929 . .

Sig- L & \m_
ap B uNc-en -l -




E»nn\m\%wﬁ\c (27 +-

Run No.

“

Location \S.H_\,mk M...‘. %»\\Nu

VERY IMPORTANT = FILL IN ALL BLANKS

- Read and unnonm at the start of

nuor test ﬂownn

Anbient Temp °F

Bar, Press,

:mm

Assumed Molsture 7

" Date v\\u‘n‘ ' Time: Start Time \J Nn\ Probe Tip Dia. In. T3, £
| Operator, \\U&\o\ End Tine /& pﬁ\ Pitot Tube Mo.
Sample Box No bmo\\mﬁ\ MMRSB..G Probe Length/type
Meter Box No._ Filter Mo, : ,
e o ‘
ﬁ\\ y: \%\\&\w
Pitot | SAmplimg | - Gas Temp. T T {Stack | Stack
Point ‘S.o_nw. Meter, CF u..s.m,mmno RATE. Q\\.\ksv °F . - .Hmm? .Hmw? .H.mw? Hmﬂv.
ey | Dasired Aoyl Outlet Hmmmh (*F+460)
2 lrsnl 30 7%’ _—
o 53 30 N
L3 /540 GYe. 7z |
22 30 7/ _
L& Vom| | 30 7 X
& 30 72

P

3&

T2

1 )55

30

9 21

|re Vo5 230 g2,
BN WS WYL 20 Z -
RWE N 4 70
/3 {559 30 920
1y V66¢ 30 76
L& Yéoy 30 90
/5 _{Eoh 30 7 |

Comments

Q&Q\o\\ \N\\.\.M\n«\?K\F Bl JTeve fo ks

Be owawse o cdzs/,




-
B Q\J W B

Sheet 2_of
) Pitot | SAsmpliw 2 Gas Temp. : T . [Stack [ Stack
Point |-Clock zmnomwmom ?mmmno L e (ermm) °op Hmw?_ emm?_ emw? amwe. Hmw?
»r o) Desired »mm.nwvmw Qutlet Hﬂﬁuwwn | (°F+460)
/s Ve 20 9 o
20 Voe/2 30 70
19 /ety 50 70
21 Vs/l 30 720
22 LY 30 A
a4 /c% 30 % 9
93 Ve 30 37
245 Vea J B2, M\m\n
2 e Vpad 30 9

JEAT Ead ol yeir

"Comments: Lot 1L Q\.‘..R,ﬂ\.k \.-RU,

'l = on =N DN U DN G ES NG BN ND WS SR BB EW WE




120 Cv gt

kY
i~

o Aoy

‘f/f/]?//—/ .

Ao

st

2y

e e e\l e

vlant 7 vTp e Com it

Run zcﬁ? ..M

Location A/ /73 v 7 sl T \\V% Z

vate_// /0 5 /77

ey

Operator, m“n\n.\
T r

.

mHHnﬂ: .{a
VERY IMPORTANT = FILL IN ALL DLANKS
Read and record at the start of
each test polnt,
Time: Start Time Q N\VNQM\
End Time

Sample Box No. \AN.\G\T.( \%Mm;ﬁvmu ~

Ambient Temp °F

Bar. Press. "Hg

Assumed Molsture X

Probe .E._m.A Diz, In.

Pitot Tube No.

Probe ﬁmnmn.:\ type

Meter Box No. Filter Na. . N
Meter - .,
P o B el OLLE
\ | fre Leap A ears mu
Pitot | §SAmpling " Gas Temp. ~ [Stack | Stack
m‘o»..nn Clock Meter, CF _.s..pmmmo AATe me\\:v °F | . .H.mw? .Hmw? Hmman. .H.mﬂw. .
\. On\_\bw\ Desired WM%—H Qutlet W.,Wmnr. {"F+460)
2 09/ e £5°C
¢ WU 30 &4’
/1 30 A |
5 07/ & 2O MW .
& B9 . eI ¢ "
A 3 67°
‘\ Nﬁu& . SO (o M.....
g g4 30 679
RZY 30 L7
/2 ngad 3 &7 |
1/ 5930 20 677
28732 2o cg?
/L 573 2 bg
/6 leaun 30 ¢9°
/.5 b7sa 2 A
Lo/ Cf cehd ~ D
Comments: \\.\\\\\ PR T ,)\.\,.. L s ey L /




e’

ST < Bos

_ %Q\Q%\P

Pitot Mh\?\h\_s\\b . Gas Temp. : . .} Stack { Stack
Point {-Clock| Gas in. H,0 o °F Temp, [ Temp.| Temp.}Temp. ; Temp.
o o Meter, CF| AP ° RATE (o) g | °p | °p | op oF
Desired | Actual} Outleti Inlet = (°F+460)
#
/7y Z0 A
4
/9 1946 3o 49 _
- iy - -9 ¢
20 74 SO
- d
/T oI5 SO &7
<
2/ 10752 3 &7
2.2, 095y 30 &7
2 4 §95¢ 30 ¢9-
_ . S5
2.3 Y757 20 9
| 25 Vboo 30 2l
Qb VOI2 3 25 °
| Lo M»\R\_ 0L sy |
Comments:

-

77

TR S T [ Y A K T

e AT G T o




- G SN SN BN B,

} . .S?&ﬁ%«@éhﬂ o> VERY TPORTANT — FILL I¥ ALL BLANKS Ambient Temp °F
- Rua No. \“\NN 3 Tead and record at the start of Bar. Press. "Hg
" y cach test poink. _ |
Location /AL TyEEn Z .\%w\\_w . S Assumed Moisture % |
— . . iy |
cmnm\\\.\\ \\.\ Time: Start Time \\u rW N\\ Probe Tip Dia. In. a_.cwu:.M' |
[ |
Operator, \Q\\N\\ </ End Time \\.Pm . Pitot Tube No, |
£,
Sample Box Wo. QM“J%B e al Probe Length/type
¥
Meter Dox Ho. Filter No. . ,

Meter

o \n\\\\uk gD Z S

K\N \,m\«\\\ \.\n‘n{nﬂ <3

Pitot CAmplsra P " Gas Temp. P T - }Stack { Stack .
Polnt | Clock Woter, CF Huwwmmo AATE ﬁﬁ\\}v °F .. T .. Hmwv. .H.mw? qmwu. Hmﬁu.
\. _\n_uwm\.\ Desired >.mmﬁm.H ocnwon HWWM%A ‘ L . | {°F+460)
\\N AL .w..\\_ /& _ i
4 3% 30 17é
B VDY 30 77 _
542 30 78°| _
4 AL 3z 7 _
S g . _ 0 258°
VARV A% So 129
7 _|pse 30 T ¢
/0 _lps SR N 7 4
2|5y 30 7¢°
1/ st | 3¢ V4
/3 0S¥ _ R 75"
, e wo? . I (oD | 30 Nm\
wdwhc*.mwéiz / > 10 30 \ﬂwv\ ‘ . .
7 /5 Vel 30 % P i

£ -~ . . ! .
Commentg: P \;\ . R h T I \\1 e rme— . ‘..._ K.\, \..u . — o s




N

T G- R3B05

msmmn.hN/om hNI

Pitot SHarplin 9 . Gas Temp.} . __ o . .}Stack [ Stack
Point | Clock mmnmmwmom Huwmmmo RATE (Crm) °F . Hmw@. __,_.,mm?_ Hmw? amw? emw?
Desired | Actual| QOutlet| Inlet | | (°F+460)
/7 MoKl _ B i
R RV RE <] N 2
20 y/a S 27
/G \1ti | ~ 3o | g
YR L ol  179°
2.3 /718 13 REZN
24 1//20 | 30l %
2.3 |//22 | 30 192°
a5 sy L dan g3°
26 Ak _ize ¥3°
1/38) nd| of esr P
Lo gl AMod o 2

Comments:

/1607 . - - o







Plant 2425 A rpr) Gl

-~
-

Run No.

Unit 2 3 06

V. - volume of gas metered

Py - barometric pressure .
AH - average orifice pressure
Tm - average meter temperature

Vi ¢ - volume of water collected

COZ - concentration of CO2

02 - concentration of_Oz
CO0 - concentration of CO

S— L oM ENTRATIC A 0 F
Cp - Pitot tube coevficient.
AP - average velocity pressure
Tg - average stack temperature

- Ps - average stack pressure

area of the stack

P
%]
I

Theta - sample time
An - area of the nozzle
ms - weight collected

S inpwh

5/7F/F‘iﬁ/t9/‘7ﬁ0 CobDiIT Fopms —

20 ‘¢ S D

Location 4204 SAK)Z O nlrd
4
/

Date . /7/22

255 Ft3
9%, 05 in Hg

2.7/ in H,0

53/ R

n ¢,y _ml

o %

20,5 4

i, 0 %

2

Nz

/.30 i H,0

R4 °R

L o min
L 00/36 Ft2
)&%, O g~ g /7
He=BEF

o R 6 &5 A 299&4&’&9
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Plant: ,:%;k%/iamg

SAMPLE CLEANUP SHEET

Date:

ylotsz

Address: THAuegerea

Operators:

L4
Station MNo.:_ 2 Boa D
Run No.: X%/

Ambient Temperature: 4 o

Barometric Pressure: 25705 sample Box Humber: Ae/ze
Impinger 1
Fina1 VoTume =2 ml of jzﬂfﬁfg
Initial Volume > ll P
Volume collected £) m1
Impinger 2 ' ’ '
Final Volume i ml of _~_ 7%,
Initial Volume 0o ml e
Volume collected ¢/ ml
Impinger 3
Final Volumel ml of
Initial Volu ml
Volume collected m]
Impinger
Final Volume \ m1.of
Initial Yolume ml
Volume collected ml
Impinger
Final weight 7320  gmof s/icee oel.
Initial weight /2. X" gm
Weight collected 24/, gm
Total Volume Collected 26.% ml
"Filters
Keight
No. Final Weight Tare Weight Collected
oo = /24 gm gm _gm
‘ gm gm gm

, /{/ P

Cleanup performed by

,‘251?74?’ ffyff?«/z;j on






Molecular Weight Determination

~ Station Number 276 ¢

Method of Analysis: Fryrite x

Orsat

Sample Type: Grab X
 Integrated '
Run Time co, . _02 co
Mo. Collected | Analyzed '
/ Gt e Ao, : Yl 2o
2. _ e - 2l
3 o e _ 20.7
Leak Check: ves
0, Chack  20-7 % against 97
€O, Check ' % against
Signature: /fffi /‘:-fﬁy‘féA;¢4; : Date: fé/?é&éﬁﬁ?

Remarks:







IHL"l oA
h"‘ e . .

I Plant _ 24728 MA oAl . " Location LIALZ L G, 552 D srf
l Unit _ 23 06 | Run No. _ 2 Date y/7/5>

Vi — volume of gas metered ' 229.% Ft3
l P, - barometric pressure | | N 25, (;)_5*' in Hg
l AH - average orifice bressure : : /. 72— in HZO

Tm - average meter temperature S | AL D °R
' Vi - volume of water collected | /-‘7’, g m]

€0, - concentration of €0, _ 6.0 4
I 0, ~ concentration of 102 . 3 20, 5 %
l CO - concentration of CO ' | ' ‘ L 0. 0 %

— ComcesTRATic & of , =z

Cp - Pitot tube coefficient | . 679
l AP - average velocity pressure : /.0 in Hy0

Ts.'-‘ average stack temperature ' S48 °R
l - P5 - average stack pressure | _ 28, 035 in H,0
l As - area of thé stack , ' ' : 2(/ ¥ Ft2

Theta - sample time _' | | , - 4 o min.
I An - area of the nozz_‘le- ' - e ) LO0/0 3 Ft2

ms - weigh"c collected | : _ | o /O, 2 Bg~ 9 /)
i
§
I ST Aamp ALD COpdiTroms — 260 % AD  f o //?

OR LT b 299 Hg
e

i
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SAMPLE CLEANUP SHEET

Plant: \?71,—[{7..’,?__(4{'»—? RO7%0 Date: ///7/9“7
Address: 2o afisver  , Léw Operators: !
Station No.: —Z2ag~ 7 " :
Run No.: %% Ambient Temperature: > o
Barometric Pressure: 2 Y. o 5™ Sample Box Number: 464«
Impinger 1

Final Volume ' / ml of . o

Initial Volume O ml s

Volume collected / m]
Impinger 2

Final Volume O ml of oo o2AX -

Initial Volume 7 -ml 7

Volume collected &) ml,
Impinger 3

Final Vqlume ml of

Initial Tume ml

Volume collegted m]
Impinger -

Final Volume ml of

Initial VoTupe ml

Volume collected m]
Impinger _

Final weight (333 agmof slicza o 20

Initial weight /%y gm -

Weight collected ) ¥ & gm
Total Volume Collected > ¥ ml
Filters

Jeight

No. Final Weight Tare Meight Collected
oo~ 155 ~ gm : gm . gm

gm . 4qm gm

Cleanup performed by ﬁ¢fggii;/(ixéa//f§i1{nur on ~<Z//igyf;;7






ARy e e

Piant AL Dp A Cora ,.'. .~ lLocation M BELNA, HRIZ o w4

Unit 2 249 8 . Run No. 3 Date _4%_2/77

V, - volume of gas metered o | 2340 Ft3

P, - barometric pressure .J . : 25,02 'in- Hg

AH - average orifice pressure : A A -in_ H,0

Txﬁ - average meter temperature S S s _ °R"

Vic - volume of water collected | 2 5/ 2. ml

€0, - concentration of CO2 0. 0o z

0, ~ concentration of -02 - - 20,57 %

€O - concentration of CO | 9.9 4

T COoMCeTRATC /0 o FF : =

t',‘p - Pitot tube coefficient - I 73

AP - average velocity pressure ' ; .37 ~ in 4,0
-TS--l- average sfack temperature | - SesT °R

Ps - average stack pressure | ' _ 9% 7. in H20
~ As - area of the stack , o 2, /8 Ft2

Theta ~ sample time _. _ : o 60 min.

An - area of the nozz]e. ' | . - L00/OZ Ft2

ms - weighf collected B . L _ - ?fz’:,é Bg= 9
T yyinpat S AR o YoRepme-

STAMND ARD (’O/’UD/‘TI'D.NS — 2O gD 276 o //?

o R 6 &< s 2995 27 A/ﬂ

e
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SAMPLE CLEARUP SHEET

I Plant: /7'74 Loy e ucé ‘ Date: /‘///;/ giza
_ ) Address: et tioze =~ 8L -1 Operators: 7
Station No.: o 30/ 7
Run MNo.: ¥~ =% _ Ambient Temperature 5
Barometric Pressure:_ g2 gro 2 Sample Box Number: ~/2<
Impinger 1
Final Volume 7 m] of & =75
Vi £

Intitial Volume

Volume collected @ m]

Img1nger 2
Final Volume 1% ml of =y -t
Initial Volume £ 1 s

Volume collected o nﬂ;-

-Imginger 3
Final Volume _ ml of : _
CInitial Volume  \, m) : _
' Volume collected N\ ml :
Impinger = _ _ : ‘ ' ﬂ
Final Volume\ ml of
Initial Volume\ ml
Volume collected\ ml
Impinger . :
Final weight L64Y gmof  gilrret 5 e
Initial weight A4/ G gm 7

Weight collected 23' 2 _ agm

Total Volume Collected D&2 ml

Filters
Height
No. Final Weight Tare Height Collected
po—[36  _ gm ‘ gm gm
- _ | gm e gm — . Ym

Cleanup performed by //2527,/61 52}/45?;,,¢L. on jﬁ/{/}ﬁ/é;:7
7 7







Plant S i A o )

v

Unit 23207

-y
I

- volume of gas metered

barometric pressure .

B> e
pa i @
[ 1

average orifice pressure

Tm

average meter temperature
Vi ¢ - volume of water collected
€0, - concentration of CO2
0, - concentration of‘02
co - concenfration of CO

— CoNCENTRATIC L 0 F

p- Pitot tube coefficient
AP

C

t

average velocity pressure

T. - average stack temperafuré
- Ps - average stack pressure
As -

area of the stack
Theta - sample time
An - area of the nozzle

ms - weight collected

He——aneryyeingt

STAND ALD

o R

CoODIT fopms ~—

2O °C oD

Location 9 ARAM. AR i2 o/ pn

Run No. ./ Date o/ /z6/o

2./ 7.4 Ft3
253,08 1h'ﬁg
£53  inHO
826 R
25 6 m

D, 0 %
2 0.5 %
) %
~Z
77
D.72- __in Hy0
58/ °R

2 5. 95 in H,0

, 00/93 Ft2
& ° min

O, 08425 Ft2
LOLE  wg g

Hoe=pFg -

65Y ano 295200 Hg |
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SAMPLE
Az

o

P]ant:‘;;£§¢4¢z f%

CLEANUP SHEET

Date: /25>

Operators:

Address: .7/“\.«/’1_; AR
Station No.: 2 So» -7
Run No.: ﬁ??

Ambient Temperature: Jgo

Barometric Pressure: 2 F.os” Sample Box Number: ese
Impinger 1
Final Volume i ml of o 57—
Injtial Volume P ml e
Volume collected 5t m1
Impinger 2 o
Final Volume &) ml of o re—
Initial Volume o -m] e
Volume collected © ml.
Impinger 3 |
Final Volume \\ m] of
Initial Volume
~Volume collected :: m]
Impinger
Final Volume \ ml of
Initial Volume \_ m]
Volume collected N\ ml
Impinger
Final weight 7 sz./.' gm of __$yZ .4 (.
Initial weight £ 2FST gm '
Weight collected 2. & gm
Total Volume Collected 2DS5+¢  ml
Filters
Weight
No. Final Weight Tare Height Collected
e/ gm gm . gm
gm gm gm

Cleanup performed by¢§7§gzij;/fiﬁg€;ff§z*v; on

z?%éf el






| Mo]ecu]ar_weight Determination

Station_Number 2307
- Method of Analysis: Fryrite - X

: Orsaf
Sample Type: Grab _ X _
Integrated
| Pun Time co, | 0, €0
No. Collected | Analyzed :
R AT O Do 5T o
I 4 - : N
2 o 2o, 57 /ﬂ_
EK 2o S T
~ Leak Check: S
0, Check ;1c>hg-' % against | SR
C02 Check % against
Signature: fféff; /4? e ST 2K Date: ﬁyfgpéj;7
Remarks:






TR WL B I
—
" i =
E - .

Run No._

Vm - volume of gas metered
Pb - barometric pressure .
AH - average orifice pressure

Tm - average meter temperature

CO2 - concentrétion of CO2

02 ~ concentration of '(.)2

CO - concentration of CO
— CoRCENMTRAT i 0 0 F
Cp - Pitot tube coefficient

AP - average velocity pressure
Tg - average stack temperature

- Ps - average stack pressure
As -

area of the stack
Theta - sample time
An - area of the nozzle

ms - weight collected

STAND ALD

T S PV

COpDIT fopps —

-

l ~ Plant A RANA  Gras Location
Unit 2.3 :¢7

I

VLc - volume of water collected

X0 °C gD oy Gm.//?

o R 6T Aad 2995 40 A/jr

M A /c,é)/u/-.ll,_ﬁ 21z ors A
2 Date _(5/46,/77
29[ Ft3
2. 4.5 in Hg
/2. in H,0
. I 4 _°R°
. 4/057 m]
— D %
205 4%
0.0 %
2
S
O, 72 _inhp
Geo2 _ - °R
2 5, 05 in H20
2.8 Ft2
6o min.
L00/3 6 Ft2
/Y59 mrgem
FoS=aTiir
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SAMPLE CLEANUP SHEET

Plant: izéyﬁfagvul (,Qzé;a_ Date: Aoé/é e
Address:  Hradogsen., ) £FE. . C Operators: 7
Station No.: 3o 7 ' :
Run No.: >¥2 Arbient Temperature: g5~
Barometric Pressure: O Jlo$ Sample Box MNumber: F»f£c
Impinger 1 :

Final Volume 2.9 ml of o2 b

Initial Volume o ml :

Volume collected 2. ml
Impinger 2 = : _

" Final Volume N .ml of Lﬁu,hn};Zi:rJ_

Initial Volume o il s

Volume collected (s mi,
Impinger 3 _

Final Q;?\ e m] of

Initial VoTyme m]l

Volume colledted ml
Impinger

Final Vo1u;;\\ - ml of

Initial Volume\ ml

Volume collected\ ml
Impinger

Final weight 2%, gn of Cjiice el
Initial weight__ 4 5. gm 7
Weight collected 37 4 gm

Total Volume Collected 407 ml

WlLe

Filters
lleight
No.. Final leight Tare Height Collected
OO~ )32 - gm S gm  gm
' ___gm . gn __ gm

¥

Cleanup performed by ﬁ///L/{r Zoatna on ///,//é/%-/






LAY e - s
AR S ST
e

s ) . .
d

l Plant LB RAIA Gral . __ 'Location /A RA NA, A JRIZ QA
i Unit 2307 _' RunNo. 3 Date y/c/z2
V,, - volume of gas metered 2 /8.7 Ft3
' P, - barometric pressure . ' | ' 24. 64  inHg
l AH - average orifice pressure B | /. 2 in H,0
_ Tm - average meter temperature - _ 45 56 °R
l Vic - volume of water collected | : | _ - /7//-,? m1
l €0, - concentration of CO, | _ D, 0 %
0, - concentration of '02 o | : 204 %
l C0 - concentration of CO o ' 0,0 %
— ConcenTRATic M oF =z
| Cp - Pitot tube cvefficient - . R |
l. AP - average velocity pressure | _ ; O, 76 in Ho0
' -TS-; average stack temperature ' é af | _°R |
~ " Ps - -average stack pressure | . A& oY in H,0
l As - area of the stack o . 5 /'57 Ft2
N Theta - sample time ' L o s O min.
I An - area of the nozzle | _ ._ | o | L00/34  Ft?
l ms - weight collected | - : | o /299 Bg= g A7)
l _
|
l 5{'%@;7/:0 CowdiTiors — 20°%C 400 g con g
o R 6 & AD 2992 e A/ﬂ
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~ Address:

T T h
P i .

SAMPLE CLEANUP SHEET

Plant: 21‘;/_;_{5/1111‘- ,,,-%vx_

Date:

s o LA
7

Station No.: 2307

Run No.: &7

Operators:

Ambient Temperature: § ¢~ &

Barometric Pressure: R -0 Sample Box Number: /7€
Impinger 1

Final Volume -~ ml of (o,

Initial Volume s ml ~

Volume collected ) m1 :
Impinger 2 _

Final Volume O .m} of U;Liﬂi;z;

Initial Volume o ml P

Volume collected 8] ml.
Impinger 3

Final Volume\ ml of

Initial Volum ml

- Volume collecte ml

Impinger |

Final Volt , . m of

Initial Volunm ml

Volume collected ™~ m]
Impinger

Final weight Vo2 gnof sl o

Initial weight__ 7294 gm -

Weight collected f{/ , Y agm
Total Volume Collected = ml
Filters

deight
No. Final Weight Tare Weight Collected
Co-(55 . gm gm gm
| gm gm gm

—

Cleanup performed by ,5§§iii/%9 e ﬂgkftf

on 47//44/4;;77
Va4
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Plant __ a7l 2 g mA
Unit

2 30F

V_ - volume of gas metered

b~ barometric pressure .

AH - average orifice pressure
Tm - average meter temperature
Vi ¢ -~ volume of water collected

CO2 - concentration of CO

e

-

Location 41 A RAMA, AR 12 brA

Run No. / Date /L 8/>
_ _ LLE,

0,
co

2
- concentration of -02

- concentration of CO
— Lol erdRATc L o F

73. 97 Ft3
2.7 949 __inHg |
i in HZO
538 °R"
- /-0. S ml
O, ¢ %
2 0.5 %
O, 0 %

27 .
L 075 in H,0

Cp - Pitot tube coefficient
AP - average ve]ocity pressﬁre
‘TS - average stack temperature
~ Ps - average stack pressure
" Rs -

area of the stack
Th_eta - sample time
An - area of the nozzle

ms - weight collected

M

STRPARD COpdDIT josyos —

o R

<5 _°R
2 /. 9o in H20
2.,/8 Ft2
& O min.
_,s0/3¢ Ft2
32 6,1 Bg~ 9 i
ot
FOTE AL Z6 o f
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SAMPLE CLEANUP SHEET

Plant: ,;;L{ﬁ4€bfﬁ gffza;;\ Date: /]14£OF}{; =
Address: Zwemeso , €65~ Operators: /77
Station No.; 2 50 3 T
Run Ho.: Ambient Temperature: 4 5
Barometric Pressure: 2 7727 77 Sample Box Number:_ _ e/
Impinger 1

Final Volume o ml of o S&—

Initial Volume &) ml s

Volume collected o ml
Impinger 2

© Final Volume o m of_ces T

Initial Volume [ il 7

Volume collected O ml
Impinger 3

Final Vollpe ml of

Initial VoTyme ml

Volume colle ml
Impinger S

Final Vo]umé\ ml of

Initial Volu ml

Volume collected m]
Impinger :

Final weight (;f7fr-li_ gm of ot ne . cor’

Initial weight 4Z6£5.¢6 gm -

Weight collected /o©-5%" gm
Total Volume Collected ,o- S ml

Filters
KWeight
No._ Final Weight Tare Weight  Collected
_Q%“‘fjbz gm : . gm _ gm
gm - gm - gm

Cleanup performed by ;/(iiizf/(f¢7£//fiig,ggf on y?jkffé;f; P






Station Number

Mq1ecu1ar Yeight Determination

RFeF

Method of Analysis: Fryrite

Orsat
Sample Type: Grab X
Integrated
Run Time 0, 02 co
No. Collected | Analyzed '
/ £0/0 G 19 L —
A o 2. -
3 o 2./ —
Leak Check: VD]
0, Check 2/ % againsf ArR
€0, Check % against

Signature

Remarks:

: /Z’ /ﬁ S D

rd
-

b

Date: 19/953/é3
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Plant D A ég/m4? 

mthn f/ﬂﬁﬂﬂ%%JﬁéUZbAhﬂ

Unit 2.2 of

V- volume of gas metered

Pb - barometric pressure . -

AH --average orifice pressure
Tm - average meter temperature
Vi ¢ =~ volume of water collected
C0, - concentration of CO-2
0, - concentration of-Oz
co —'concentration of CO

— oM EeTRATIC 10 0 F
C,h - Pitot tube coefficient

P
AP - average velocity pressure
T; - average stack temperature
- Fs - average stack pressure
As - area of the stack

Theta - sample time
An - area of the nozzle

ms - wéight collected

5&#!)/7&0 (‘O/‘UD/‘Ti‘U)US -

-

2758

Date /é/ g/f) >

Ft3
in. Hg
in HZO

°R

ml

OoR  EFVT aap 2955 .7 @y
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SAMPLE CLEARNUP SHEET

Plant: /)7%ﬁﬁ4¢HL S Date: /74/J74;j7?
Address: 2P Vess oy Lo Operators: 7
Station No.: =2 30O & ' :
Run No.: > Ambient Temperature: 5
Barometric Pressure: ;2_;?5757 Sample Box Number: 470
Impinger 1

Final Volume /O ml of I

Initial Volume O ml 7

Volume collected / m1
Impinger 2

" Final Volume o -mt of d;Lﬂﬁﬁ;R?——

Initial Volume o .m1 /S

Volume collected @) ml,
Impinger 3

Final ml of

Initial ume ml

Volume colle ml

Impinger

Final Vol
Initial Vol

e ml of
o ml

Voiume collec ml

Impinger
Final weight LS2,0am of oo <p l’
Initial weight  £7/ /- gm -

Weight collected ,/6> /0.7 _gm

Total Volume Colliected 4 f

Filters _ -
o Height
No.. Final Meight Tare Yeight Collected
co~) 57 L ' gm ' gm gm
' gm ______;___gm _  gm

/
.

Cleanup performed by__j%%,qA;AAL/E;?f f??;?gaQr on y///4253/€7'7
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Plant /{;{,/f/,:‘/"ﬁ//i’ [P
Unit 2304
V,, - volume of gas metered
Py - barometric pressure
AH - average orifice pressure
Tm ~ average meter temperature

VLc - volume of water collected

C02 - concentration of CO2

02 - concentration of 02

CO - concentration of CO
T COACEATRATIC A afs

Cp - Pitot tube coefficient

AP - average velocity pressure
Ts--'- average stack temperafur-é
- Ps - average stack pressure
" ps -

area of the stack
Th_éta - sample time
An - area of the nozzle

ms - weight collected

STapd /0D

Location - /AL A M A. AIRIT & /v p>
. 4

3 Date ’/;/9/77

Run No.

7 7.3 Ft3
— 27 F5 inHg
../C/é, in H,0
S22 0 %°R'
/557w
D. O =
2 0.5 % ‘
0. 0 %
7
. 77
d./ 2. in H,0
S HSL R
22485 in H,0
2,/8  Ftz
& O min
O, 00/36 Ft2
/93,1 By~ g )
- Vos=pe

('c_ﬁ/uD/'T/'uruS — 2O °c A D zZ6 G //? .

o R 6 & anp . 2D G e /S/y
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SAMPLE CLEANUP SHEET

Plant: 2/2; o Fap? g r,@,m Date: //Q//%7

&

l Address: Py J/z.‘.’; - Operators:
Station No.: 0 ZO ¥~ - :
Run No.: >3 Ambient Temperature: 4O
l Barometric Pressure: D 7 &5 Sample Box Number: grooe
I Imgingef 1
Final Volume o/ ml of (A g
~Initial Volume e m1 v
I -+ Volume collected / ml
l Impinger 2 _
~ Final Volume_ o mof ezl
Inttial Volume 2 -ml /
l Volume collected = ml,
Impinger 3
l Final Volwge ml of
~Initial Vol ml
Volume collected™~_ mi
ﬁ%% Impinger
) Final Volume \\\\_ ml of
Initial Volume ™~ ml

Volume collected T~ ml

Impinger

,Fina]l;'weight GiEEs '557_2 gm of (/s fgh‘_ﬁ-?—é._-
Initial weight g 7¢. 7 gm

Weight collected /4, & gm -
Total Volume Collected /S5~ ml

Filters
) ' Weight
No. Final Weight Tare Height  Collected
co-/77 0 . gm o gm . gm
gm .. Gm e gm

G G B 2 E h &am e

Cleanup performed by ,¢5€EZ/g(f;ﬂ$ fJiéiZ,zm' on 'lfﬁzﬁiéyf;;7
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Plant 2L B A
Unit 230 9

Gy Location __rAR A A L7212 o s A

V_ - volume of ‘gas metered
Pb- ~ barometric pressure

AH - average orifice pressure

Run No. / . Date ,/5,//5,*/77

/115 Ft3
— 279X in Hg
Jg.2% 0 in H20

Tm - average meter temperature ' L 425 °R

Vic - volume of water collected 3324 m1

€0, - concentration of CO2 0,0 . %

0, - concentration of .'(.)2 ;l O,5. %

CO - concentration of CO 2, o %
—CorcenTRAT.c v o i~ Z

Cp - Pitot tube coefficient - .79

AP - average velocity pressure . _' | 0,27 in HPO

Tg - average stack temperature B 62 e

~ Ps - average stack pressure

As - area of the stack

- Theta - sample time

An - area of the nozzle

ms - weight collected

——— ) ria

STANIALD (oo PMDIT jopS ~—

2775 in H,0
2./8 Ft2

e min.

O, H0/03 Ft2

3/ 7 BE 9

HoE=pTits

D'OOC’ Are D 96%//?

OR LTS p 299250 Hg
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SAMPLE CLEANUP SHEET

. N / . » - ~
Cleanup performed by :4/i;zi/ /Ziﬁ((/éiivfg;. on

Plant: ;vaﬁfa, L Date: 525>
CAddress:  TErwesaraan ) £O4L Operators:
Station No.: = ze9 ” :
Run No.: =~/ Ambient Temperature: & ©
Barometric Pressure:_ 5> 9247 Sample Box Humber: e ~o
Impinger 1
Final Volume ), ml of .. 2%
Initial Volume ® ml 7
Volume collected 2 ml
Impinger 2
~ Final Volume [ ml of e ST
Initial Volume D) -l 77
Volume collected / ml.
Impinger 3
Final Voyjume m] of
Initial Wlume ml
~Volume col m]
Impinger ~
Final Vo ml of
Initial Voluge m]
Volume collec ml
Impinger
Final weight j7;2l;‘c\ am of g/litet ¢ el—
Initial weight 495, 3 gm 7
Weight collected 2. gm
Total Volume Collected 2 536w
Filters : _
Weight
No.. Final Weight Tare Weight Collected
Yo 7 . _gm gm gm
___gm g gm

-/{//,f/tﬁ






Molecular Weight Determination

Station Number S B T

Method of Ana]ysis:vFryrjte X

Orsat

Sample Type: Grab X
Integrated:
- .| Run Time 0, 0,
No.  |Collected| Analyzed
e | o ES, =
2 % 2/ -
S o = {
Leak Check: yYer s
0, Check 2/ % against P
C0, Check % against
Signature: sziiz /ﬁ?zm;/€%4,§ﬁ* Date: //; /2545;7

Remarks:






Plant _ w0 ot/

Location

Unit 2 3247

V_ - volume of gas metered
P, - barometric preséure
AH - average orifice ﬁressure
Tm - average meter temperature
Vi ¢ - volume of water collected
co, - concentration of CO2
0, - concentration of'02
€0 - concentration of CO

T CakCenTRATIC v o F
Cp ~ Pitot tube coefficient

AP - average velocity pressure

Tg - average stack temperature

~ Ps - average stack pressure

As - area of the stack
theta - sample time
An - area of the nozzle

ms - weight collected

He=aTergyineet

STANp ALD o AMDIT 7o pS —

2O "¢ e D

-

LTARA L Py L1207 ot i

Run No. % Date /s
rd

(2.6 FE
27929 in Hg
0.5 58 in HZO

53 °R"
. 9ﬁ2,1/ mT-
a9, O z
2 0,5 " %
0,-57 %

Ly
o

—  0.77
§.2 6 _inH0
(SO e

27 29 in HZO
2. ,/3‘ Ft2
AR min.

., D0/3845 Ft2

524 B 9 i

%cmk/?

o R 6 &7 29 G2 -l /4’7
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SAMPLE CLEANUP SHEET

Plant:__Jetgue. 20 pate:__ s 4 >
Address: ~ e dpoen 27 . - Operators: 7 7
Station No.: 2 %e. o C :
Run No.:_ %= Ambient Temperature: 7.2
Barometric Pressure:_ 22 7 ff 7 Sample Box Number: = s.«cc
Impinger 1

Final Volume = ml of___.e o5

Initial VYolume o m} S

Volume collected 3 m]

ol ml of e S
) P

l
I
I_
I
I
i
l

1’
II _
i
i
1
I |
i
I 5
i

ml
" ml.
Imginger 3
Final Volume ml of
InitiaN Volume ml
Voiume collected ml
Impinger
Fina N Volume ml of
Initial Volume ml
Volume €ollected ml
Impinger

Final weight f;Q;;2 Y gm of S i A g e C
Initial weight  ~50.7” gnm 7

" Weight collected 2 /¢/ gm

Total Volume Collected #2./ m

Filters
deight
No. Final Meight Tare Weight Collected
po—-[(2 ¥ . ~___gm - gn_______gnm
gm —__gm gm

Cleanup performed by ,ffziif/ﬂiificjégzuajl on /474;?7%;f7
) YL L7
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,,r:,_ e i
ek ) L
Plant ' - location _MARANA . A 2)7 o A
Unit 2507 | Run No. 3 Date ////j/77
V,, - volume of gas metered : /Y5 S Ft3
P, - barometric pressure : ' 27 7Y An Hgn _
AH - average orifice pressure | | : 4,6 2  qp H,0
Tm - average meter temperature ___Es56  °R
Vi ¢ - volume of water collected 2N m1
co, - concentration of co, ' ' _ Jd.o " %
02 - concentration of '02 2 o.5 %
CO - concentration of €O | N 0,‘ a - %
— CownceniRATic & oF _ _ o
Cp - Pitot tube coefficient ' ‘ . _ 77
AP - average velocity pressure ' : | : 0,3\ in H,0
TSI; average stack temperature ' é, 3/7 °R
Ps - average stack pressure ‘ _ A A in H20
As - area of the stack ‘ : 2.0 Ft2
Theta - sample time : _ . : - G Jd min
An - area of the nozzle | L O oD 0/3{_% Ft2
ms - weighf co]]ecfed B : _ o B L 7K By~ g

_ )
ST 9p0 ALD CopdDIT jompms — 2O T e D 226 o //?

oR 6 & Ao 2995 47 //ﬂ
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Plant 72708 s A~ G o,

Unit A 3097

- volume of gas metered -
Pb - barometric pressure

AH - average orifice pressur‘e
Tm - avefage meter temperature .
Vi - volume of vater collected
002 - concentration of CO2

02 - concentration of '02

. CO0 - concentration of €O
S COACEATRAT G A o F

Cp - Pitot tube coefficient
AP -~ average velocity pressure
-TS--.- average stack terﬁperat_ure
 Ps - average stack pressure
"~ As - area of the stack

Theta - sample time
An - area of the nozzle

ms - weight collected

STHm0ALD (‘Q/'UD_/-.TI'U.NS —

Location _ v 94 24, A’/ AR Z > A

Run No. _ </ Date _////5‘,"/’7 2

20 " AreD

o R 65 A 2995 40 A/ﬁ

L42. & Ft3
27.93 inHg
O, G/ inHy
552 R
372325 m
D, d %
4.5 %
9,9 %
‘ ~%
777
3/ __in Ryt
eFZ °R
2773 inHy
2,78 Fe
&0 min
0.0013 6 Ft2
3/6./ : Bg- g ron
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SAMPLE CLEANUP SHEET

r""7 A
Plant:  Hrcoaey b

Address: g4kt DA

Station No.: 230 %

Run Ho.: % ¢

__Dperators:

Date: 4?495/4;j7

Ambient Termerature: g &

Barometric Pressure: 27792

Sample Box Number: A ace

Initial weight 4707222  gm
Weight collected 35.4645 gm

Total Volume Collected 37.95 m

Filters
No. Final Veight

L= 13O . ' am
: an

Impinger 1
Final Volume 2.7 mt of o ok
Initial Volume o m1 e
Volume collected 52 ) ml
Impinger 2 '
Final Volume -0 | .ml of ;e;fyz/f%—‘*
Initial Volume o -l 7
Volume collected o ml.
Impinger 3 -
ml of
ml
m]
Impinger
' Final Tume ml of
Initial Tume ml
Volume colbtected ml
Impinger
Final weight 252,95  gn of S/rca ool

WHeight
Tare UWeight Collected
gm C gm
gm - _9gm

Cleanup performed by /QZ[?/?@/D’ RAGASE on i2Q§<3§>f;;7
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P]ant S gl G sy Location _tr g 2.9 /w?/, T
Unit 235/ 2 Run No. Date é{@é‘%z '
V., - volume of gas metered /6. > Ft3
P, - barometric pressure . 27. 7Y _inHg
&H - average orifice pressure /,/0 in HZO
Tm ~ average meter temperature _ ‘5"4‘5#_ °R
Vi o - voiume of water collected 5;‘,2, 2 ml
€0, - concentration of CO, ' - e J. O %
0, - concentration of 02 | 2 0.3 %
CO0 - concentration of CO D, O %

— CoMCcenTRATIC I oF e
Cp - Pitot tube coeff1c1ent - 079
AP - average velocity pressure /.6 Q in HZO
TSI average stack temperature .é S0 °R |
Ps - average stack pressure 27 T L in H,0
As - area of the stack _ 2, /'X Ft2
Theta - sample tme ' ZXe; min.
An - area of the nozz]e - 0,00/03  Ft2.
ms - we1ght co]]ected /86,7 Bg" 9
h‘ﬁt’ﬁé’rgiv:mpert Hor=pirts
STANDARD € pudiT roms — 20°C oD g o /y

LOR 6 & Anvd 2955 47 A’;
L
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SAMPLE CLEANUP SHEET

Plant: 4;bzq;eaﬁva hfégilifL_ Date: /2>4Qj-;>/7
Address: Z2 ecmn. ) €54, Operators:
Station No.: =5 =z/,007 - :
Run No.: »¢/ Ambient Temperature: 5~
Barometric Pressure: ;1;75?4/ Sample Box Humber: &~ ~~Zo
Impinger 1

Final Volume ;;? mt of o or—

Initial Volume l&) ml 7

Volume collected “) m1
Impinger 2

Final Volume 2 ml of % 2%

Initial Volume 22 .ml s

Volume collected o ml.
Impinger 3

Final Vo]u;g\\\ | ml of
Initial Volume " ml
Volume collected m]

Impinger

Final V;?bmgih ) ml of
Initial Volun m]
Volume co]1ecteﬁ: ml

Impinger
Final weight 7(/7 gm of Sl ieer G © (/'
Initial weight 204, 07 gm -

Weight collected &2 .«  gm

.Total Volume Collected FJ2.&0 ml

Filters
' : Weight
No.. Final Weight Tare Weight Collected
o0~ /- . : gm - gm gm
gm - . gm - gm

N

Cleanup performed by /ﬁif:/v/ff? ,ﬂﬁ/égzghif on :Z?é;%?é;““>






Molecular Weight Determination

Station Number 2310

Method of Ana]ysis} Fryr?te X

~ Orsat

Sample Type: Grab X

Remarks:

- Integfated
Run Time 0, O2 co
| No. Collected| Analyzed - ' - ' :
ey o 2! ’“
3 e 2 -
Leak Check:  »ef
0, Check __ 21/ % against SR
€0, Check L % against
Signature: /2o & AL e TE e Date: 7 /2 zz
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I Plant 252 4" 2 A ey ) .Location /Qﬁ_?__g}__/_/// A2 LE S
Unit 25/ g - Run No. o Date ,_/{/}4{?,‘?
i | ’
V,, - volume of gas metered ST ) Ft3
' P, - barometric pressure . 2290 in Hg ’
l AH - average orifice pressure AL~ in H,0
- Tm - average meter temperature ° 565 _ °R-
l VLC - volume of water collected n t/g 9 ml
C02 - concentration of C02 ' A0 %
l 0, - concentration of 0, _no.5 %
I CO - concentration of COI Q. 0 4 -
T CokceEATEATICc f 0 F 2
: Cp - Pitot tube coefficient .77 _
l AP - average velocity pressure A A 'in'HEO
TS-; average stack temperature £ ?- _°R
l ~ Ps - average stack pressure 270 in H,0
I " As - area of the stack ' 2,8 Ft2
Theta - sample tj_me | K ) min.
I An - area of the nozzle 0,00/03  Fg2
ms - weighf collected . ;2).9, / Bg- g
i
i
l FIAMIACD  CopDIT s — potc T Y A
1
i
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SAMPLE CLEANUP SHEET

— L
Plant: e ?4§2

4§/5?D€5k7

Date:

Add ress. L?yw:;mﬁpVxL_‘_.— 7 {’-,-S_

Operators:

Station No.: 230D
Run No.: o

“Ambient Temperature:  F¢—

/7’4—‘:./ -

Barometric Pressure: :251_$?¢) Sample Box Mumber: _ayee
Impinger 1
Final Volume o ml of__ e, 25—
Initial Volume ) ml e
Volume collected o ml
Impinger 2 _
Final Volume 2 ml of . G
Initial Volume &) il S
Volume collected 22 ml.
Impinger 3
Final Volume \ ml of
Initial Volume ml
Volume collected ml
Impinger
Final Volume ml of
Initial Volune ml
Volume collected ml
| Impinger N :
_Final weight Yl gmof  Srlew se (
Initial weight o/ gm
Weight collected 46.9 gm
Total Yolume Collected -4[2%7 ml
Filters
Jeight
No. Final Weight Tare Weight Collected
00~ [>S : ~gm gm gm
- gm gm gm

Cleanup performed by !/Aif;//%?c¢i/ﬁ7

on {/// 9’/97






Plant A2 7 A n/ /2 &gy Location a4 p 1R LLEZ S 08
Unit 23 0 Run No. 3 Date fyls/mz
V., - volume of gas metered /7 9./ Ft3
Py - barometric .pressure . 27%8 1"n Hyg
AH - average orifice pressure / 08 in HZO
Tm - average meter temperature P °R
Vi ¢ = volume of water collected 55,45 m
€0, - concentration of co, 0.9 %
0, - chcentratiox1 of '02 2 9.5 4
CO ~ concentration of CO 4, D %

T CoRICENTRATc p o F : e
Cp - Pitot tube coefficient __JdTo_
AP - average velocity préss_ur_g_e .5 (o in Hy0
Te - average stack temperat“uré G5/ 6 _ °R
Ps - average stack pressure l 27 292 in H,0
As - area of the stack 2, 78’ Ft2
Theta - sample time & © " min.
An - area of the nozzle D, 00/03  Ft2
ms - weighf collected 23 Bg" 9 £
“Herarery i 1O E=BTs-
ST w0 ALD COnDITionms = D0°C gmd g A

o R 6 & pap

RAG G2 el A’}
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SAMPLE CLEANUP SHEET

A

Address“:’_ P R NN S e

Station No.: =o=z/0 7

-7

Run No.: >3

Date: 1o
Operators:
Ambient Temperature: o

Barometric Pressure: 1Q7§Z,?TP* Sample Box Number:  ,d,c2-
Impinger 1
 Final Volume 20D mtof _em 22—
Initial Volume [ mi e
Volume collected ml
Impinger 2 _
Final Volume 1.0 mloof w2
Initial Volume © il 7
Volume collected ml,
Impinger 3
Final Volume ml of
Initial Volume \ ml
Volume collected . ml
Impinger _
"Final Volume \ ml of
Initial Volume ~.. ml
Volume collected ~m]l
Impinger
.Final weight 7 quf am of _ecwretlicn ool
Initial weight 2726 >0 gn =
Weight collected 4~ 2.4 5 gm
Total Volume Collected B5. 6 Hml
Filters
feight
No.. Final Weight Tare Weight Collected
22 oo e ' gm gm - gm
gm gm gm

Cleanup performed by i/ﬁg}%ﬂé’

on '_//[ /f/;/”/"/v






