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II. INTRODUCTION

Under the Clean Air Act of 1970, as amended, the Environ-
mental Protectlon Agency is charged with the establlshment
.0f performance standards for statlonary sources which may
contrlbute significantly to air pollutlon. A performance
- standard is based on the best em1551on reductlon systems

whlch have been shown to be technlcally and economlcally

_ feas;ble.

In order to set reallstlc performance standards, accurate

data on pollutant emissions must be

gathered from the statlonary

source category under con51deratlon.

Atmospherlc emlss1ons of particulate and fluorldes from

the Internatlonal Mlnerals and Chemical Corporatlon (IMC) rock

grlndlng operation in Noralyn, Florida were sampled to establish

- a guide for New Source Performance Standards as authorized by

Trlpllcate tests were made to

‘determine partlculate concentratlons at the lnlet and outlet of

the rock grinder. The three tests were made February, 1973.

Stored rock is transferred to a mlll by a conveyor belt.

leferent ducts are used for the ground product and exhaust gases




from the mill. The exhaust gases are cleaned in a baghouse.

The cleaned exhaust is pulled up through the stack by an induced

draft fan. The material caught -in the baghouse is recycled

back to the milling operation.

Y
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IITI. SUMMARY OF RESULTS

Table 3.1 presents the overall test summary of the three
particulate tests in U.S. and metric units. Results from the
three tests were averaged to obtain values in Table 3.1.

Results from each individual test are summarized in Table 3.2.

The rock grinding operation is enclosed in a building, so
both inlet and outlet sampling sites were under cover. A clean
up area was not available, so the samples from the test trains

were transferred to containers in a mobile van.

Thé reagent in the Orsat apparatus produced questionable
exhaust gas analyses, so values of ambient air were assumed for
calculations. Since the air entering the milling operation
experieﬁces no change (i.e. combustion), the assumption of

atmospheric properties is valid.

The inlet site consistently had a higher flow rate than
the outlet site; values for the three tests ranged between 16 and
18 percent greater. A leak through the ducting, control device,

or dampers may have accounted for the loss.

The high isokinetic value for the Run No. 8 inlet test
resulted because the improper nozzle size was used. A comparison

of the inlet and outlet catch reveals that while the maximum
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dust from the three tests was caught at the outlet site
(Table 3.2), the inlet sample was the smallest of the three
catches., Therefore the data from the second test (Run No. 8)

was not averaged in Table 3.1 values.

A minor process upset also occurred during Run No. 8, -
when a large wooden object jammed the mill. The wood was

removed and the mill was back in operation within ten minutes.

The various types of feed are discussed in Section V.
Raw materials and product samples were taken during the tests.

It was impossible to get a baghouse catch sample because there

was no access opening.
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IV. PROCESS DESCRIPTION
A phosphate rock plant flow dlagram, shown in Figure 4. 1,
1llustrates the steps of the Process in relation to the grinding

Operation. After the phosphate rock is mined and dried, it is

ready to be ground.

The Noralyn, Florida IMC plant uses the swept air principle
of grinding the phoéphate rock. A picture of the grinding
operation is shown in Figure 4.2. Each of three mills can
Process approximately 35 tons of rock per hour, The velocity
of the air through the Raymond Mills governs the particle size
of the ground rock. The ground product is fed to a rail car
where it is shipped to fertilizer or elemental phosphorus
plants. Exhaust gases pass through a baghouse and an induced
draft fan before being emitted to the atmbsphere. The baghouse

collection hopper is ducted back to mills, recycling the caught

particles,

Two different milling configurations were present at the

Noralyn plant. These are discussed exXtensively in Appendix C.
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V. PROCESS OPERATION*

During the testing, process operations of the Noralyn
rock grinding mill No. 4 were monitored by Mr. J. Peoples of
EPA, Mr. Peoples collected pProcess data and communicated

to the testing crew any upsets or abnormalities during the

testing periods.

Feed and grinding rates are based on estimates obtained
from IMC plant personnel and observed loading rates of railroad

cars (Appendix C contains detailed comments recorded during

the testing periods).

Partipulate tests were conducted on February 16, 1973 at
the No. 4 rock grinder unit. The sampling began at 11:25 A.M.
The material prdcessed during the first and second run was a
65-200 grind (65% through a 200 mesh screen). A 90-100 grind
was produced during the third run. The tésting was completed
at 7:45 P.M. Raw materials and product samples were obtained
duriné all of these tests. No process upsets occurred during
Runs 1 and 3. However during Run 2 testing had to be delayed
twice due to operational difficulties. The opacity of the

grinder stack was less than 10% opacity during the testing

periods.

*Written and supplied by EPA.
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VI. LOCATION OF SAMPLING POINTS

A section 24 inches upstream ffom the entrance to the
baghouse was the best inlet sampling site. The 11.75 inch
diameter duct had a 45 degree bend approximately 42 inches up-
stream of the sampling site. A diagram of the rock grinding

inlet and sampling points is shown in Figure 6.1.

Since the inlet sampling location was only about 3.6
diameters downstream of the duct bend, 28 traverse points were
chosen. The project officer approved the number of sampling

points and a test duration of 84 minutes (3 minutes per point).

Two sample ports were installed on the west side and
bottom of the horizontal duct. The sample box was placed

on a variable set of jacks when sampling the vertical traverse

points.,

Two possible outlet sampling sites were considered,

one inside the building and one on the roof. The inside

site was chosen so both inlet and outlet sampling team

could coordinate the tests. The chosen sampling site was
léss than one foot from the roof and approximately four feet
below the top of the stack as shown in Figﬁre 6.2. Sampling
ports were cut from the narrow side of the 12 in. x 14 in.
rectangulér stack. Six sample points were chosen on four
traverse locations; the 24 points were sampled for five
minutes each, or 120 minutes per test, The draft fan was the

hearest upstream obstruction, 64 inches from the sampiing site.

11
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Figure 6.1 Diagram of rock grinder inlet and sampling points.,
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VI. SAMPLING AND ANALYTICAL PROCEDURES

All particulate sampling procedures were similar to

Method 5 as defined in the Federal Register. The contractor

performed all testing and sample recovery operations; collected
samples were analyzed by EPA personnel. The inlet and outlet
sampling crew consisted of two man teams which included a

probe and meter technician.

Set Up Procedure

The inlet and outlet trains were set up in a routine

fashion. In both cases the sample box and meter box were

within 15 feet of each other.

Preliminary Traverse and Moisture

A preliminary velocity traverse at the inlet and outlet
location determined approximate nozzle sizes and isokinetic
sampling conditions. A 0.180~inch I.D. nozzle was used for
inlet testing while the outlet was sampled with a 0.277 inch
I;D. nozzle. The wrong nozzle (0.125 I.D.) was inadvertently
placed on the probe for the second inlet test (Run 8). This

resulted in a high isokinetic sampling rate.

The inlet stack gas moisture was determined by a train

similar to Figure 4.2, Federal Register, Volume 36, No. 247,

page 24887. A wet and dry bulb thermometer was used to calculate

outlet flue gas moisture.

14



Gas Velocity and Temperature

Velocities were measured at each sampling point across
the stack diameter to determine an average value according to

procedures described in the Federal Register. Gas flow

temperatures were measured by long stem dial thermometers.

-Molecular Weight and Gas Analysis

The flue gas was assumed to have a composition and molecular

weight similar to atmospheric air. The values were used to

- determine isokinetic sampling rates.

Particulate Sampling

Particulate matter was isokinetically sampled from the
drying operation with a train shown in Figure 7.1. The train
consisted of a stainless steel nozzle, a heated glass probe,

a heated glass fiber filter, and four impingers connected in
series with glass ball joint fittings. The first two impingers
contained 100 ml of water each, the third impinger was left
émpty and approximately 200 grams of preweighed silica gel were

placed in the fourth impinger.

In all cases sampling was conducted under isokinetic

conditions by continually monitoring the velocity with a pitot

tube and adjusting the sampling rate accordingly.

15
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Inlet concentrations were so heavy that several filter
changes were needed during each test to pull the proper amount
of air through the train. During the last inlet test (Run 9),
an impinger connector was broken while transferring the train

between sampling ports. Contents from the broken impinger were

included in the acetone wash.

The train cleanup procedure consisted of measuring the
water collected and weighing the silica gél to determine
moisture content, The water was then.poured into a glass
jar. The filter was removed and placed in a marked container.
The probe and front half of the filter holder were then rinsed
with analytical reagent grade acetone and the washings placed in
a glass container. The rear half of the train consisting of
filter holder, impingers, and connectors was rinsed with
distilled water and this water added to the impinger contents.
The rear half of the train was then rinsed with acetone and
placed in a third sample jar. A portion of the acetone and
distilled water used in the_sample recovery were set aside and

used as blanks for analysis.

Sample Storage

All samples were placed in 1000 ml glass and polyethylene
containers and marked with EPA identification tags (see Appendix
F). The bottles were then put in wooden boxes with styrofoam
separators and hand delivered to EPA, North Carolina, after all

tests were completed.

17
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APPENDIX A
COMPLETE PARTICULATE RESULTS

WITH EXAMPLE CALCULATIONS

Run 7 is actually the first test run at the Noralyn
Plant. Six previous tests were undertaken at another IMC
location, but the numbering seguence chosen in the field
did not start over at the NORALYN site.



Table A-1 PARTICULATE RESULTS

Run No.

Test Date, 1973

Sampling Time, 24 hour clock

Sampling Location

-Sampling Nozzle Diameter, in,
Net Time of Test, Min,

Barometric Pressure, in. Hg
Absolute

Average Orifice Pressure
Drop, in. H20

Volume of Dry Gas Sampled at
Meter Conditions, DCF

Average Gas Meter Temperature,
[+]
F

Volume of Dry Gas Sampled at
Standard Conditions®, DSCF

Total H.,0 Collected in Impin-
gers and Silica Gel, ml

Volume of Water Vapor Cgllected
at Standard Conditions , SCF

% Moisture in Stack Gas, by
Volume

Mole Fraction of Dry Gas

Volume % Dry
Volume % Dry
Volume & Dry
Volume % Dry
Percent Excess Air

Molecular Weight of Stack Gas,
Dry Basis (Assumed)

IN

1126-1315

0.180
84

30.40

60.138
78.5
1 60. 401
82.4
3.906
6.07

0.9393

29,00

- our

1125-1328

0.277
120

30.40

2.57

117.355

. 93.0

114.965
136.4
6.465
5.32

0.94638

29.00



Run No.

MW Molecular Weight of Stack
Gas, Wet Basis

Cp Pitot Tube Coefficient

Tg Average Stack Temperature,
-]
F

Np Net Sampling Points

Pst' Static Pressure of Stack

Gas, in H20

P Stack Gas Pressure, in. Hg
Absolute

Vs - Stack Gas Velocity at Stack
Conditions, fpm

As Stack Area, ft2

Og Dry Stack Gas Volumetric Flow
Rate at Standard Conditions®,
DSCFM

Q. Stack Gas Volumetric Flow Rate

at Stack Conditions, ACFM

- %1 Percent Isokinetic

%0 Percent Opacity
T Production Rate - Tons/hr.

Particulate - Probe, Cyclone,
and Filter, mg

m, Particulate.- Total, mg

IC % Impinger Catch

Can Particglate - Probe, Cyclone,
and Filter, gr/DSCF

Cao Particulate - Total, gr/DSCF

28

-1.35
30.30
5094
0.753
2916
3835
105.0
36.0
14513

14556

3.708

3.719

ouT

28.41

0.83

lel

24

+0, 30
30.42

2838

1.167

2720

3295

98.2

36.0

63.3

111.0
43.0

0.00849

0.01490
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Run No..

Cat Particulate - Probe,

au
Caw Particulate - Probe,
and Filter, lb/hr.
Cax Particulate - Total,
Ptf Particulate - Probe,
and Filter, 1lb/ton
Ptt Particulate - Total,

and Filter, gr/ACF

Particulate - Total,

Standard conditions at 70°F, 29,92 in,

Cyclone,

gxr/ACF

Cyclone,

lb/hr.

Cyclone

lb/ton

a Dry standard cubic feet at 70°F, 29.92 in.

Hg.

¢ Dry standard cubic feet per minute at 70°F

IN 7
2,820

2.828

92.686

92.961
2.574

2.582

Hg,

r 29.92 in. Hg.

ouT

0.00698

0.01224
0.198

0.347

0.0055

0.0096
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Table A- 2 PARTICULATE RESULTS

Run No,

Test Date, 1973

’

Sampling Time, 24 hour clock

Sampling Location

Sampling Nozzle Diameter, in.
Net Time of Test, Min.

Barometric Pressure, in. Hg
Absolute

Average Orifice Pressure
Drop, in. H,0

Volume of Dry Gas Sampled at
Meter Conditions, DCF

Average Gas Meter Temperature,
-] F .

Volume of Dry Gas Sampled at
Standard Conditions?2, DSCF

Total H,0 Collected in Impin-
gers and Silica Gel, ml

Volume of Water Vapor Cgllected
at Standard Conditions®, SCF

% Moisture in Stack Gas, by

Volume
Mole‘Fraction of Dry Gas
Volume % Dry.
Volume % Dry
Volume % Dry
Volume % Dry
Percent Excess Air

Molecular Weight of Stack Gas,
Dry Basis (Assumed)

IM

1404-1647

0.1250
84

30.40

1.48

59.095

81.0

59.022

78.2

3.707

5.91

0.9409

29.00

2-16

ouT

1444-1654

0.277
120

30.40
2.48
115.999
99.0
112,393
152.8
7.243
6.05

0.9395

29.00
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Run No,

MW Molecular Weight of Stack
Gas, Wet Basis

Cp Pitot Tube Coefficient

‘Ts Average Stack Temperature,
-]

F

Np ~Net Sampling Points

PSt Static Pressure of Stack.
Gas, in H,0

PS Stack Gas Pressure, in, Hg
Absolute

Vs ~ Stack Gas Velocity at Stack
Conditions, fpm -

A Stack Area, ft2

OS Dry Stack Gas Volumetric Flow
Rate at Standard Conditions€,
DSCFM

Qa Stack Gas Volumetric Flow Rate
.at Stack Conditions, ACFM

$I Percent Isokinetic

%0 Percent Opacity

Tc Production Rate - Tons/hr.

me Pafticulate ~- Probe, Cyclone,
and Filter, mg ‘

m, Particulate - Total, mg

Ic % Impinger Catch

Can Particulate - Probe, Cyclone,
and Filter, gr/DSCF

Cao Particulate - Total, gr/DSCF

IN

28,35

0.83
205

28

~-1,35
30.30
5076
0.753
2903
3822
*213.8
36.0
10303

10332
0.28

2.694

2.702

ouT

28,33

0.83
161

24

+0.30
30.42
2790
1.167
2654
3256
98.3
36.0
47.8

130.0
63.2

0.00656

0.01784

* Wrong diameter nozzle inserted on probe (0.125 in. instead of

0.180 in. nozzle).
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Run No.. IN

Coe ‘Particulate - Probe, Cyclone, ' 2.0487
and Filter, gr/ACF

Cau Particulate - Total, gr/ACF 2.052

Caw Particulate - Probe, Cyclone} 67.027
and Filter, 1lb/hr.

Cox Particulate - Total, lb/hr. 67.216

Ptf Particulate - Probe, Cyclone 1.861
and Filter, 1lb/ton

Ptt Particulate - Total, lb/ton 1.867

a

Dry standard cubic feet at 70°F, 29.92 in. Hg.

b Standard conditions at 70°F, 29.92 in. Hg.

¢ Dry standard cubic feet per minute at 70°F, 29.92 in,

Hg.

ouT

0.00535

0.01455

0.149

0.406

0.0041

0.0113



Table A- 3 PARTICULATE RESULTS

Run No. .- Iu > ouT

Test Date, 1973 ' 2~16
Sampling Time, 24 hour clock 1746-1939 1742-1945

Sampling Location

D Sampling Nozzle Diameter, in. _ 0.180 : 0.277

n
T, Net Time of Test, Min, 84 ' 120
‘Pb Barometric Pressure, in. Hg 30.34 - 30.40
Absolute :
P Average Orifice Pressure 1.66 2.67
Drop, in. HZO
Vo Volume of Dry Gas Sampled at 62.555 119.701
Meter Conditions, DCr
T Average Gas Meter Temperature, 78,5 95.0
. o F
Vm Volume of Dry Gas Sampled at : 62.728 116.870
std Standard Conditions®, DsSCF
Vi Total H,0 Collected in Impin- 82.9 172,2
gers and Silica Gel, ml
v, Volume of Water Vapor Cgllected 3.929 8.162
gas at Standard Conditions®, SCF
$M § Moisture in Stack Gas, by 5.89 6.53
' Volume
My Mole Fraction of Dry Gas . 0.9411 0.9347
% CO2 Volume % Dry
% O2 Volume % Dry

§ CO Volume % Dry

oo
z.

2 Volume % Dry
$ EA Percent Excess Air

MW Molecular Weight of Stack Gas, 29.00 29.00
Dry Basis (Assumed)



b

1.

Run No.

MW

Can

ao

Molecular Weight of Stack
Gas, Wet Basis

Pitot Tube Coefficient

Average Stack Temperature,
-]
F

Net Sampling Points

Static Pressure of Stack

Gas, in HZO

Stack Gas Pressure, in. Hg
Absolute

Stack Gas Velocity at Stack
Conditions, fpm

Stack Area, ft2

Dry Stack Gas Volumetric Flow
Rate at Standard ConditionsC,
DECFM

Stack Gas Volumetric Flow Rate
at Stack Conditions, ACFM

Percent Isokinetic
Percent Opacity
Production Rate - Tons/hr.

Particulate - Probe, Cyclone,
and Filter, mg

Particulate - Total, mg
% Impinger Catch

Particulate - Probe, Cyclone,
and Filter, gr/DSCF

Particulate - Total, gr/DSCF

IN

28.35

0.83

200

28

-1.35
30,24
5346
0.753
3075
4026

103.4

ouT

28,28

0.83

160

24

+0.30
30.42
2904
1.167
2751
3386
98.7
33.0
33.0

60.7
45.6

0.00435

0.00801
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N

Dry standard cubic feet at 70°F, 29.92 in. Hyg

Run No,.
' Cat Particulate - Probe,
and Filter, gr/ACF
Cau Particulate - Total,
Caw Particulate - Probe,
and Filter, 1lb/hr.
Cax Particulate —'Total,
P ¢ Particulate - Probe,
and Filter, 1lb/ton
Ptt Particulate - Total,
a

Cyclone,

gr/ACF

Cyclone,

lb/hr.

Cyclone

1b/ton

b Standard conditions at 70°F, 29.92 in. Hg.

IN

2,126

2.131
73.373

73.542

2.223

2,228

¢ Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.

ouT

0.00354

0.00651
0.102

0.188

0.0031

0.0057
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APPENDIX B

PROCESS OPERATIONAL LOG

This Appendix presents explanations of the process
operations during testing.
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APPENDIX C

FIELD DATA.

This Appendix contains copies of the original field
data sheets and the computer printouts used for volume,
velocity, and isokinetic sampling calculations.
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ANALYTICAL DATA

pant__1/AC _ Zpre (Yh |

DATE 2 ~)6-77

SAMPLING LOCATION E\.qg,/,mg [2le & T
SAWPLETYPE ____ [V A T T

RUN NUMBER _,

SANPLE BOX NUMBER .

CLEAN-UP MAN J. Genrer

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NumBer. 73C 317
120227
73537,
730322V

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL vOLUME 262 i
INITIAL VOLUME 220 i

COMMENTS:

:I_‘w- {;’ fren ™ Ty s

73093 = vory (om0 00

NETVOLUME &% ml

SILICA GEL |

FiNaL wEIGHT 20T ¢ g
INITIAL WEIGHT 2.00.0_ ¢ g
NET WEIGHT 1.4 2

®

1777
Y60.7
A ‘ -
Rk
5-73-00% - LABORATORY RESULTS
CONTAINER _ > [ 3 ne
CONTAINER _ 7 i ne
FRONT HALF SUBTOTAL -
CONTAINER_ 5> 75 ng
ETHER-CHLOROFORM
EXTRACTION 577 e
CONTAINER 2 77 g
BACK HALF SUBTOTAL mg
TOTAL WEIGHT ne
-2
) 9.1
g ——
g N B! [’
g TOTAL MOISTURE & < . g
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PRELIMINARY VELOCITY TRAVERSE

IME Motacint 14

STACK GAUGE: PRESSURE, in. Hy0

ALANT
DATE 2-/5-73
LOCATION ___K0ckk QRN OING  [NET
STACK 1.0,
BAROMETRIC PRESSURE, in. Hg 30 .22

,95- z - /:3)5 IMJLC-S

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (aps), in.H0 (Ty). °F
AVERAGE

OPERAT ORS A
TRAVERSE | VELOCITY STACK
POINT HEAD TEMPERATURE _
NUNBER | (apg), in.H,0 (Tg). °F
/1 -8B [.65 w07
14—3- /60 rse)
& 166 o)\
4 (.60 Tias’
6 { 70 ! '%_“)
1 [ 85 [o)
i L35 )
g .35 (i)
[0 [ 85 Jon
I .90 Juas)
(Z .86 4y
|2/4 [0
[1=A | /4SS lim
2 [ g5 o)
4 (55 10
8 [ 95 a9
& [ 5 |2.0)
i |65 lzus)]
3 [ 4£S 1‘”} ‘
@ (.50 (139,
16 .45 [vy)
i [ 4S5 |eus
1A [ 40 |ras)V
214 [40 | 407
AVERAGE
EPA (Dur) 233
412




PEDCo-ENVIRONMENTAL
SUITE 8 +« ATKINSON SQUARE
CINCINNATI, OHIO 45246

' 513/771-4330Q

NOMOGRAPH DATA

pLant (M C  Asgpron
oate_ 2 -16-13

SAMPLING LOCATION /QOCK' GIQMID ING /IJL.E T

8
2

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. Hy0 _ aHe 1.67
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tmavg. 85
PERCENT MOISTURE IN GAS STREAM BY VOLUME Bywo /0
BAROMETRIC PRESSURE AT METER, in. Hg | P

STATIC PRESSURE IN STACK, in. Hg

(Pp0.073 x STACK GAUGE PRESSURE in in. Hy0) P
PS
RATIO OF STATIC PRESSURE TO METER PRESSURE Pu | 2] 0
AV K TEMPERATURE, °F T -
ERAGE STACK TEMPE v, | 175
AVERAGE VELOCITY HEAD, in. H,0 APy,
MAXIMUM VELOCITY HEAD, in. H,0 AP gy,
o fin |
C FACTOR N,

CALCULATED NOZZLE DIAMETER, in.

ACTUAL NOZZLE DIAMETER, in. . 8 0

REFERENCE 4p, in. Hy0 2. 30

D

ﬂlv * V4 Faeric i ATE

e
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PEDCo-ENVIRONMENTAL -
' SUITE 8 ¢« ATKINSON SQUARE
CINCINNATI, OHIO 45246
513/771-4330
B NOMOGRAPH DATA
' PLANT /2 C NORA Ly LA
u DATE 2-/c 72
."— SAMPLING LOCATION _CGAvvomg 1BmGrovse OCUTee€”
. TEST
: _ 7-%-9
I - CALIBRATED PRESSURE DIFFERENTIAL ACROSS |
ORIFICE, in. H,0 AHg /55
I AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F i avg, 20
g PERCENT MOISTURE IN GAS STREAM BY VOLUME Bo /0
EDe
I | BAROMETRIC PRESSURE AT METER, in. Hg o | 30,90 |
STATIC PRESSURE IN STACK, in. Hg
' (Pn=£0.073 x STACK GAUGE PRESSURE in in. Hy0) P 62/
. PS
l RATIO OF STATIC PRESSURE TO METER PRESSURE /Pn /
AVERAGE STACK TEMPERATURE, °F T
' Savg. / A WA
S AVERAGE VELOCITY HEAD, in. Hy0 8Py | . 58S
' MAXIMUM VELOCITY HEAD, in. H,0 | A
2 P max. .
l C FACTOR ' 0. %
CALCULATED NOZZLE DIAMETER, in. 255
' ACTUAL NOZZLE DIAMETER, in. 277
I_ o REFERENCE 4p, in. Hy0 /o




I _ Tyl
- TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS :

. . )
l‘.ANT THC ety
iATE 2-/5-23

AMPLING LOCATION _22ven de - ﬂa«z&-c e e AU
SIDE OF FAR WALL TO coe
OUTSIDE OF NIPPLE, (DISTANCE A) Fep je
NSIDE OF NEAR WALL TO T
OUTSIDE OF NIPPLE, (DISTANCE B) A B £
'ACK 1.D., (DISTANCE A - DISTANCE B) |
'IEAREST UPSTREAM DISTURBANCE

/, O M )
“AREST DOWNSTREAM DISTURBANCE 4 5 Aen A —71‘&*7 f W"""‘ .
Y LCULATOR___ C &£ by 1.2 Omuiin SCHEMATIC OF SAMPLING LOCATION

fﬂv&’ﬂﬂ"-ﬂ"ﬁ" SEXOL7 = 29 @ Bmin T3]
TRAVERSE PRODUCT OF - TRAVERSE POINT LOCATION

POINT FRACTION COLUMNS 2 AND 3 .| FROM OUTSIDE OF NIPPLE | ————
NUMBER OF STACK L.D. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
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I PRELIMINARY VELOCITY TRAVERSE
LaNT__/17C  JYCRBLIN Fer
l - mre__ 573 N
LOCATION. et fillfafq U7 C & 7~ GRINOER An6 oo/ (__77{,
STACK 1.D. /2 XY
' BAROMETRIC PRESSURE, in. Hg __.3 0, 2 0o
~ STACK GAUGE PRESSURE, in. H0 _+ J O [ % 5;_5/;’/ 12
l OPERATORS __O/Convn o g - TELL SCHEMATIC OF THAVERSE POINT LAYOUT
| 3 54 ? )25, 2y,
l TRAVERSE VELOCITY - STACK TRAVERSE “VELOCITY STACK
\, POINT HEAD TEMPERATURE | POINT HEAD TEMPERATURE
I NUMBER | (apg), in.HyD (Tg), °F NUMBER (apg), in.Hg0 (T,), °F
- A [ 57 Ky
l_' 2 ls/ A/
| N PR Y /¢ 5
I y ¥, 87
| § lss.8Y
. ¢ oy
A _/ o5
' Ni LG/
by o 3 - ‘5'7
y ¢z /69
| S l¢o
A .9
l C_/ &7
2 |.é7
1 3 |.¢é3
Y 1C/ /¢ O
| I s 1.59
A : 53
‘ 2/ 1.7/
" y, xA
i‘ 3 L /&0
| Y 59
' e 57
L |
- AVERAGE 585 | /632.5 AVERAGE
l EPA4(/[_)7qu)233 S{AT/C _71'-'30
l (0 vE R )
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PNl = Aol
DATE AT S
SAMPLING LOCATION BAL K93 00T LT
SAMPLE TYPE CAR1cvtpre
RUN NUMBER /

! SAMPLE BOX NUMBER
.-- CLEAN-UP MAN

J-— C)‘E‘_'.n‘\?-.-""
/

J CRONTHALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),

ANALYTICAL DATA

I FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER
. ' 7T e ‘/
F
' BACK HALF
IMPINGER CONTENTS AND WATER WASH OF
l IMPINGERS. CONNECTORS, AND BACK
HALF OF FILTER HOLDER
I ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER
, 717 T
- MOISTURE .
- —_—
P LT
~ " IMPINGERS _
' FNaLvoLuwe %= 72
INITIAL VOLUME _4€">___m
NETVOLUNE __ 7% ml
SILICA GEL
FINAL WEIGHT 2 Y4 Y g g
. INITIAL WEIGHT 4.52.2 g
© NET WEIGHT 194 ¢

T

COMMENTS:
oA 1) 280 TAPE < Yz n o
T78.%
4 €39
{
R
5-73-00.. LABORATORY RESULTS
CONTAINER __— 1 & -
CONTAINER __ "/ me
FRONT HALF SUBTOTAL mg
CONTAINER _ 2 20 mg
ETHER-CHLOROFORM
EXTRACTION G Q21 mg
CONTAINER_.i_'_cl mg
BACK HALF SUBTOTAL mg
TOTAL WEIGHT me
l'\' I‘%' ll
f? l
g
g
. TOTAL MOISTRE | = L, L} g




EPTSY CIHO 'IL¥YNNIDNID 101 6 8 £
: _ _ I”T 7 1T 7 -¥0d> "u3izw svo
IYUVYNDS NOSNIYMAY « 68 31INS ' 4 .

IVLNIWNONIANT - °Da3d i s prpen e b Jcn\s\ /A WD FYg" - faG T8 suvvar
19 A SN S N TR Y A 75 N T N R - Al B S A L TS I S 74 (/) A T AR
09 apt L LL <& N T T g1 *Z g2t 1 v79y (g9 2
B XN 2L LY [ _leg st 1977 90 7, <8974 1179] |99 ¢
{9 avil 06l {1 14 o9%  j0o9*) 097 S7°e PSS [T191 g9 [ ekt
79 b7 opV__ L o% o __job T [ SL°I S Iv 89771 [09 7 ]
/7 ¢ o°ZV |PL L3 g¢*l (3¢t al [P &% 19091 |74 s~—-
79 07 S 9L $3 IH NS a5 09" Le€ [£09] & ?

17 292, ] 9L 73 YA YA GG °y Prsow T1Qa31 78 £
LS 091 22 gl €L g1 9 gl S ] ¢l *<tt [ZcoT [3% z
85 ov¢ 9 |¥L 7L 80T 19Cy Bl [ GG b *1¢e 261 |s% /- g I
09 047 ST 8L 2§ 50T 1959%  Bg " G €Y 1§°G16  |v7sT 27 7)
59 277 Q2*3 9L X3 55 |95 468 °) 9L " LZ6 172GV [6T £/ L
9 | ong [l [TL " 17Te OB T 10%°1 | SL°V [ [6 676 [arol ot ()1
£9 a5 S 9L 98 ov*l Jov°l ql °1 06 ¢ R AIETINS P — s
59 oSz Q*91 GL G & N EEE ol "] 57 °1716 | otgr |0 97
59 - 0S7 0'9] VL ES \ 0g°*V [oG*t I g@"] ve €6 [ Logl |Zz b
79 Sel 5! CL XS sz |gstt Sl QG €V LIS [¥JoSVU V7 B
79 SET Gl <l %38 007 Jag°*l 1e9% Yol €0 "G1§ \loGl 17 | L
09 oSz G| z L 9 99°  109° 07 o@ "2i¢ | 3Sp 1 [@| 9
03 St 501 C L | & §56°1 |66 XSM! pars 56tY) |G 11 ¢
55 5¢2 0°'S Z L gL Sv°l jabcl B ' 7E°308% 5t |71 K2
95 E¥2 o'/ ! L qL st*)l |st*! 59 °) 7T * 99, R 4EES € _
oL are o°/. QL QL g/ Jaet] a9l 12 10b | 99p 1| 9 Z .
29 99z _P°L e | ¥ 002 5€°T |G T | 6T adbe munls e b 87| € AN
FRT I RTaL auarze | omirssg JLE° a0b | Hobl | 0_lstegL 3
I 2. Ex-uy 131200 i T N t0%r st tay) o%urur’ (%ap) 33 ¢ (%) (%2073 T e
TENLYEIATHIEL TEALYd2dRNIAL HNNDYA JdRLVdISNIL FHEALvdaanat IV¥ILNIEILIIa Qy¥3H £ Iy rz) ORITINYS LHIOd
HIOHNIGHI Y08 31dWYS dinda Y213 SYD A¥d ATYLS d8NS5534dd II1314€0 MHHUO«H.NP OHIOVIY ¥ILIH SYI IHIL ¥D01J aSYIAVEL
£s |9slss] veTeg]zs tS{ 0si6v8r|2 v [or[SvivviEvlzv [iv O] ..._n__mnmmnﬁonwnmmqmmmnhmmﬂ_m_on__um._m%m.moﬂmm rziezize trzfozlsi|slia (ousifriTeiiztjiijor 6181z
YI¥d Q7313 ONILSIL ROISSIWA T.. de | ._.m.w.fﬂ
S e e g e T e T e T ARG e
.m..nmym. Yaivg . :&ﬂ ] °L3S I¥3IH LIS LY3H . @ HWV O? wom. ‘ON X0d Amv . .mm:uzm S )
QY23 | 3Td Xod d908d fEQLOVI O | E3LdW ¥313K_| ITJHVS {0 a "T JITZZ08 ddAlL aRY HLONIT 340443
173 29 +3 4:) 8s £ [1)4 BE 1 £f; ] 8¢ £ | §

@ 1 YT TN - M- ajpfl [ STe§7T_ T [ (O ¢ [QTLT AN g z

BTl i {SSHDNI) CNEWIQ (¢ZH"NI) (21 NI) (1) 40Ivy3ado - TON NOW .

Ay _ ZOTENT MOVYIS {SYETENNN ¥IITTI “S3udd_OSTLYIS [SSIUd ¥UVY [dW3l " ANV

R AT BN 7 R W i=T 1 270 e T, B BV AT 7 ST TRV x4 F7T ATV ION ST
AL ZTIdnYS KCILVYIOOT ONITIWYS il ALID % ,..Eﬁwq.m

_ R . EE I S I EE e I O e
- U T Il D T . e,




grcayr COIHO

TLVYRNNIDNID

i

L6 8 £ .
[T T ™ ruod

HILTA S¥9O
IWUVYNOS NOSNIMLY « @ m-._.__.).m
TIVLNIWNOYHIANT - eoAazxad TER = 54, 3 2nveval
I ! i ] [ L L T ] T | ] T T ! ] . o T T T [3 T LI T s T T LR
] ) 3 ] [3 )
. L] L] L] - .
L] - ) ) L] .
L] Y ] [ L] .
) O O " L] ry
[ ) [ [] [3 [
. ] » [] L] [
L] . [ ] [ ] [) L)
[} 0 . 0 0 0
L L) * L [] .
] [ . [ [ )
. [ ] . [ L] -
[ [ . L] ) -
r 0 D) 3 ° .
. . » s -(S\ﬁ\md hr.w.)l\._m A et V@J__ @
: — Tt : ¢ \ ,
177 .V X7 ¢ h*\ ~ o gy At YL~ 5 a.&)»__.?;\jku o Sﬁ&\.\c&\ wnip o Qﬁ.ﬁf-\.v nmﬂ_ Q
. i A LN - i [] - [] R 3 v .
s - » [ ¥ L] []
[ * O [ L] 0
99 | ©9¢ |5 LI Y [ of a0 199°1 199°] Q' | T[e*Gs¢ [LYIT | "% |oi-¥
79 09z S bl LL 199 80T |96°1T [96°1 S 1V | TLLSKR T ed91 [ - 1€ -
€9 olz o3 | 08 |8 907 fal-1 [9L°) | VT bl *G6k [ Th9V | “8L  [x1-¢
/9 LT o’ 0l 6L 9§ A ETALINETL S1°T c3 *159¢ ocdl | T aL -y
3Ny ™ TYNIDV [ aFEIsga ¢ 0
20 nat o > _ z e
de Je by~ uy 137100 13741 EPRN A | {0"H ut* (HY) O H Uy’ { dy} a3 (") (220710 urtfaHIL a3gnnn
TENLYLIIWEL TUNIVIAINIL ‘WNNDYA FANIVIIA2RKIL THNLYYIdHIL TVIINIdIIIIA Av3H € Iy rz) OHNITIWYS LRIOQ
HIADRIAWI X08 IT4WVS dknd ° 4ILIW S¥O X4a AINLS INSSTYd JOIJIHO ALIDOT3IA OHIGVIE d2I3W Svo FHIL ¥O0T1D aSYAAVHYL
45 196156 vS[cS [26}iST056vBr|Z viov{svirvicelzv|trior] 6|8t ceipeceweictieet icjockziszleziozicz|velcez iz 1 1zjozist|81iat |91is] vircujzititoiislsfe
’ - ¥
¢o T A <
vIVa Q1914 ONIISIL NOISSIME | ° °¢ 33H ~
0 oL z2 89 9 09 68 _ ] __s¢ ES og sz s}/ _ 1
T § 74 (5 f T il dIIYIH SIS F >
TSKIN VIYG| dv |‘13S 1vdil|Ids LvaH : ¢ HV "ON x08 [on xX08 Gu SETHONI _
stifericy: I MEY xog agodd [¥0I0vd D | ¥ILIW ¥ILAW | ITdYS f0CH | *a I FTZZON ddXl ONY HIONIT Fd0¥d
' N £9 r9 i9 85 ov pir g SE £E g , 82 . i t
N LY SR A T oo [OTLT AN =8 d z
©2TAL i (SIIHONI) "REWIg (cIH NI) (OH" NI} (d,) d0LVd 340 ToR KNy |
nL1a TCISNT ¥OVIS {SYUMAEHNN ¥ILITI “Ssudd DIIVLIS {SSTUd *uvd [dWwdl cdawy : _
o9 _ : FA 2 vE ‘ , £ L
JFONIZY  ATON - IJIANT sL /T 9/ /12 Y74 NATYJON — R b
2dAL ZTiaW¥s NOIZVD0T SRITIWYS q1va ALID 3 INWTd




I
'

|

l' PLANT___/MC ~ /Var---z/'/vs

. DATE 2-146-173
SAMPLING LOCATION 34 £ % 127 &7 f
SAMPLE TYPE ____ F ;1C 77!, o
RUN NUMBER 4
SAMPLE BOX NUNBER _
CLEAN-UP MAN J G AR

FRONT HALF

FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER 7 30lov”

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),

7301

73013

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

INPINGERS

FINAL VOLUME &5 & m
INITIAL VOLUME 2572
NETVOLUME _ 52 m

~ ANALYTICAL DATA

COMMENTS: iy 75
T"“/C’ ("‘lrl- - 443-8
5B

&= 2, o O¢ . LABORATORY RESULTS
CONTAINER S F 8 ng
CONTAINER , ne
FRONT HALF SUBTOTAL mg
CONTAINER .~ & 7 ng
ETHER-CHLOROFORM

EXTRACTIONS B & ne
CONTAINER _"‘ v ng
BACK HALF SUBTOTAL me
TOTAL WEIGHT mg

E

SILICA GEL
FINAL WEIGHT Z.2¢- "’* g g
INITIAL WEIGHT 322 g g
NET WEIGHT ?0 : 2 g

[ TOTAL MOISTURE
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PLINT__ (A & [ /;/m

SAMPLE BOX NUMBER
CLEAN-UP MAN

J. Gemor
S/

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER 222 20 v
730w

BACK HALF

IMPINGER CONTENTS AND WATER WASR OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

. _ j\'::?'ﬂv . .

ANALYTICAL DATA

DATE 2]

SAMPLING LOCATION /2 A &x 00 e g 77
SMWPLETYPE __ [7AC " " LATE

RUN NUMBER ~

COMMENTS: U(_78> {f/
ﬁMﬂ- lor @ = )y A
g

~(.\l4hr- yEEELY vyt D

B vosture
L. WPINGERS
l FINALVOLUME 2 7T mi
g INITIAL VOLUME _“Z-O2 _ ml
NET VOLUNE mi
SILICA GEL
[
FINAL WEIGHT 2.52-¢ g
INITIAL WEIGHT 22C-0 ¢ g
NET WEIGHT s34 g g

&

-

73007 '
PELLR
5.7 3-002-~ LABORATORY RESULTS
CONTAINER _= 7O ne
CONTAINER _= i - e
FRONT HALF SUBTOTAL ng
.."'_: 3 -
CONTAINER - - ng
ETHER-CHLOROFORM __
EXTRACTION 5 5 ng
5
CONTAINER " ne
BACK HALF SUBTOTAL me
TOTAL WEIGHT g
53.0
; a9
g .
g TotaLmoisTuRe |5 2 . & .
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pLant_ (M C -~ A/orq/ym
DATE 2-~16-73"°
SAMPLING LOCATION PPAG Haa8E s s
sampLe Ty PAR T e 47 &
RUN NUMBER >
SAMPLE BOX NUMBER
\)- G ° !\j“ o

CLEAN-UP MAN

A

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER 7 2@ =K. -
7 301y
73205 7

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL VOLUME @_ ml
INITIAL VOLUNE 22 = __ml

NET VOLUNE _ 6 < ml

l SILICA GEL

FINAL WEIGHT —&/9.G

- D A ae o Ciin s H W) BN EE BN as B am

ANALYTICAL DATA

oa

L17_ 8
- INITIAL WEIGHT 292 -0 ¢
NET WEIGHT _/2-7_ ¢

. D

COMMENTS; 3. Cf
Trpger Toare = 4yy o
PN rT—-—-—*--—-—‘——'--'
(7~ T
5- 73.002 -  LABORATORY RESULTS
CONTAINER _S 1] ne
CONTAINER > 8‘ - ng
FRONT HALF SUBTOTAL mg
CONTAINER S 7“7 ng
ETHER-CHLOROFORM
EXTRACTION 50O mg
conTAneR 2. | ng
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
/9.
XN
[4
g P
g TOTALMOISTURE 0 w7 g
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ANALYTICAL DATA

A G SR SN NN BN BN E. N

PLANT___[A1C parnlr COMMENTS:
DATE 2-16-732 Tp /,., - L",w()_\
' R o a I¥X) : ' : =0
SAMPLING LOCATION BAG Hattr  ant{ i . —
LR KA T S0,
SAMPLETYPE __ * AN T
RUN NUMBER =
SAMPLE BOX NUMBER
CLEAN-UP MAN J.Gniy e
FRONT HALF - LABORATORY RESULTS
= §-73-007~
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER _6 © 2. mg
FLASK, FRONT HALF OF FILTER HOLDER
7287 Loy R
FILTER NUMBER _< 2O '/ contamer 500 5 ne
FRONT HALF SUBTOTAL mg
BACK HALF
. . g !
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 20 ' me
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM _
HALF OF FILTER HOLDER EXTRACTION GO 5 mg
o1
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER — 221 mg
* AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
MOISTURE
 INPINGERS oy
FINAL VOLUME F 55 ml
INITIAL VOLUME 222 ml
NETVOLUME 3¢ ml
SILICA GEL e : LS 2
FINAL WEIGHT 262 ¢ g g e
INITIAL WEIGHT Z.S2-O ¢ g g -
NET WEIGHT 227 g g g TotaLmoisTuRE_ | [ &-Z
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APPENDIX D

SAMPLING PROCEDURES



The general test procedure is described in Section VII,

Individual test comments are Presented here.

Inlet tests lasted for 84 minutes, whereas outlet tests
ran for a 120 minute duration. The gross sampling time was
approximately equal for inlet and outlet tests, becausze of

the time needed to transfer the inlet sample box hetween the
horizontal and vertical ports.

A discussion of pertinent items from each test follows.



Run 7.

Run 8.

Run 9.

Outlet crew had trouble with sampling train. An
adequate vacuum could not be pulled during the
leak check. The leak could not be found; when the

meter box was replaced, the leak check was satis-
factory.

The inlet crew inserted the wrong diameter nozzle
on the probe. This was noticed midway during the
test when changing sampling ports. The process
went down as a piece of lumber entered the grinder,
which took about ten minutes to remove.

The inlet crew broke an impinger connector upon
transferring sample box to the vertical port. The
connector was replaced, and the remains of the
broken impinger were placed in a container to later
be acetone washed in the clean up area.



APPENDIX E
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APPENDIX F

SAMPLE NUMBER LOG

The EPA Contract Officer designated sample numbers and
labeled polyethelene and glass (Wheaton) bottles. There was
no difficulty in keeping samples straight since all clean up
immediately followed test runs. All filters were numbered
and logged in the emission testing data sheets to eliminate
any possibility of mixup. Table 1 identifies the number
assigned to the pollutant fraction from each area and run.
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Run No, Part 1

Sample No.

5-73-002~-573
574
575
576
577

§-73-002-578

579
580
581
582

5-73-002-583
584

Run No. Part

Sample No,

§-73-002-585
586
587
588
589

§-73-002-590
591

592

593

"594

5-73-002-595
596

Run No. Part

Sample No.

_m
D - R
. ;

5-73-002-597
598
599
600
601

TABLE F1

IMC

Noralyn, Florida

Sample Identification Log | ‘4;

Sampled Area

Baghouse Inlet
"

Baghouse Outlet
L1} L1}

Raymond Mill Inlet
" L "

Baghouse Inlet
" "

Baghouse Outlet
n : m

Raymond Mill Inlet
" L]

Sampled Area

Baghouse Inlet
" 1]

Date February 4% 1973

Fraction

Probe acetone wash
Filter

Impinger H,0 + wash
Ether-chlorfoform ext.
Impinger acetone wash

Probe acetone wash
Filter

Impinger H,O + wash
Ether-chloform ext.
Impinger acetone wash

Raw material in Sz

rock out

Probe acetone wash
Filter

Impinger H.O + wash
Fther-chlofoform ext.
Impinger acetone wash

Probe acetone wash
Filter _

Impinger H,0 + wash
Ether-chlofoform ext.
Impinger acetone wash

Raw material in peime:

rock out

Date February 4 1973
Fraction

Prohe acetone wash
Filter

Impinger H.0 + wash
Ether~chlofoform ext.
Impinger acetone wash
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Run No. Part 3

Sample No,

$-73-002-602
603
604
605
606

§-73-002~607
608

TABLE F1 (Cont'd.)

Sampled Area

Baghouse Outlet
" "
" "
l|. "

Raymond Mill Inlet

6

Date February 4, 1973

Fraction

Probe acetone wash
Filter

Impinger H,O0 + wash
Ether-chloroform ext.
Impinger acetone wash

Raw material in poesinwes
rock out ‘
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APPENDIX G

TEST LOG

The field crew chief kept a log of the daily activities
during the test duration. Equipment preparation, transpor-

tation time, and report preparation was not logged in this
manner. :

The overall log is shown in Figure Gl in its original
format. The crew chief numbered the log sheet "3" because
the log continued from a previous test run at another site.
A more precise log defining sampling time is shown in Figure
G2. :



SHEeT B

Figure Gl. Overall Test Log

CHRONOLOGICAL LIST OF NOTES THROUGIOUT PROJECT (NOT
COVERED BY DAILY PERSONNEL AND LOG SHEET)

L

T
DATE | Mp EVENT
L5131 445 50 L /5 S - YT
1545 Uﬁmé m S - begine ack ip ,(j?,_.,ﬂ_, /m,él-uuwu..,
. et g /% o i-ut mﬂ'f’; road o /ﬂfﬂui 6""-/
f putlet . ’ o
1900 Gl Lok Grondory i //00 Froves 7ol fmJ
LT S| Logue foo Nonadion ok (mmzm 5148
‘800 Aqru/L oA /\/wb-.,... S - /’Ltué’{(‘\f‘f’ Jet < @Wl
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APPENDIX H

SAMPLE HANDLING LOG

The sample handling log identifies the individuals
associated with the sample during each phase of the test.
The data sheet originated with the meter technicians, and
was passed along until the sample was ultimately transferred

~into the shipment bottles.
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Personnel who were involved with the emission testing

at the IMC Rock Grinding Operation in Norayln, Florida, are
listed below. :

.Participant Affiliation Title

C. Riley ' EPA Contract Officer

J. Peoples - EPA Process Engineer

R. Hearon IMC ' Chemical Engineer
B, Harwood IMC Plant Engineer

N. Kulujian PEDCo Field Supervisor

A. O'Connor _ PEDCo Senior Technician
E. Meer PEDCo : Technician

G. Parnell PEDCo Technician

J. Geiger PEDCo Lab Analyst
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PEDCo-ENVIRONMENTAL

SUITE 8 - ATKINSON SQUARE
CINCINNATI, OHIO 45246
: 5137/771-4330

PRE-SURVEY REPORT AND ESTIMATE OF
MAN-HOURS REQUIRED TO PERFORM
~ SPECIFIED TESTS AT
IMC CORPORATION
AT
KINGSFORD, FLORIDA
AND
NORALYN, FLORIDA

Submitted to: C. E. Riley
Office of Air Programs
Emission Testing Branch, ATD
Environmental Protection Agency
Research Triangle Park,
North Carolina 27711

Contract No. 68-02-0237, Task #12

By: Norman J. Kulujian

January 29, 1973
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1.0 INTRODUCTION
Pre-sufveys of the IMC Corporation phosphorus rock
drying operation at Kingsford, Florida, and phosphorus
rock grinding operation at Ndralyn, Fiqrida, were conducted
on January 15, 16, ana 17, 1973. The pre-survey was
conducted in order to obtain: 1) the level of effort,
2) knowledge of the specific equipment needed, and 3) plant
additions and alterations required to conduct specific emission
tests at the two plants. 1In addition to the "level of
effort" required, a brief description.of the proposed

testing procedure is presented.

2.0 SOURCE INFORMATION
2.1 Location

The two IMC plants mine pebble phosphate rock and refine
it for use in a wide variety of products for agriculture and
industry. The two sites, located in Polk County, Florida,
are approximately fifteen miles apart and twenty minutes

away from the motel at which the stack sampling crew will reside.

2.2 Process Description

The process will be described in the final report. A
general flow diagram is shown in Figure 1. The grinding
operation at the Noralyn plant is under roof and is equipped

with a baghouse. Particulate matter caught by the fabric
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filters is not periodically emptied; they are recirculated

through the rock grinding process.

The rock drying site is located outdoors. Access to
the inlet of the rock drier will be difficult, due to the
configuration and the short distance between the fans and

scrubber water sprays.

2.2,1 Operations To Be Sampled

Rock Grinding ~ Noralyn

Three tests will be conducted to determine particulate
concentrations at the inlet and outlet of the process.

Sampling locations are defined in Figures 2 and 3.

Preliminary runs similar to method 4 of the Federal
Register will be performed to determine the moisture content
in the stack gases. Samples of the raw and final products

will be taken as the tests are being performed.

Rock Drying - Kingsford

Three fluoride and three particulate tests will be
made upstream and downstream of the scrubber. The inlet
duct is a rectangular, horizontal duct and the outlet is a
vertical circular orifice. Figures 4 and 5 illustrate the
sampling 1ocation.. A moisture run is needed prior to testing
on the inlet to determine moisture concentration. The outlet

will be assumed to be saturated. Quantities of raw and
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finished material as well as scrubber water samples will be
taken when sampling. An opening will be provided to gain

access to scrubber water.

3.0 EMISSION TESTING PROGRAM

Specific information on testing is shown in Table 1.
Both a long and a short probe will be used per test on the
drier outlet due to the size and height of the sampling

locations.

4.0 SAMPLING SCHEDULE AND MANPOWER REQUIREMENTS
Sampling of the grinding and drying operations at IMC
are scheduled for the week of February 12, 1973. 'The sampling

program is tentatively a one week operation.

Table 2 presents an estimate of the hours required for
conducting this work by category and by task with a six (6)
man ﬁield team. The 6 man team is justified due to the
'unavailability of a clean up area close to the sampling site.
One man is needed for the transportation of items between the
testing site and the laboratory facilities set up in the
motel area. The estimate of man hours is based on continual
operation of the process and good weather. Particulate and

fluoride analysis will not be performed by PEDCo.

The sampling schedule is shown in Table 3. Any complications
or unforeseen delays will result in the test crew remaining

in Florida until the task is completed. |,




Table 1. SAMPLING PORT DATA

Sampie
Time
Per Total
Sampling Dimensions No. of | Points Total Ports Time-
Point Points | Per Port | Points| (minutes)| (minutes)
Grind 12" Round 2 14 28 3 84
Inlet
Grind 12" x 14" 4 6 24 5 120
Outlet
Dry 5e" x 82" 5 10 50 2 100
Inlet
Dry 74" Round 2 24 48 2.5 120
Outlet :

- - ~""- IS5 /4- —-»- f.-i .- - - - - - —-

. -
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Table 3. SAMPLING SCHEDULE FOR IMC CORPORATION

DATE ACTIVITY

Feb. 7 Technician starts to Florida with
sampling apparatus,

Feb. 8 Technician arrives in Florida.

Feb. 9 Technician visits IMC sampling sites,
notes if pre-test work is acceptable,
and gives IMC testing rig (needed for
drier outlet) to weld to existing

% catwalk.
| Feb. 11 Crew arrives in Florida.
Feb. 12 Equipment is set up at rock drying'
site. Moisture train is run at inlet.
" Feb. 13 Particulate runs 1 and 2 are completed.

g Feb. 14 ' - Particulate run 3 and fluoride run 1
g_ are completed.
) Feb. 15 Fluoride runs 2 and 3 are completed.

- Feb. 16 Equipment is set up at rock grinding

site. Moisture train is run.

with samples.

R

. Particulate tests 1 and 2 are

: completed.

' Feb. 17 , Particulate tests 2 and 3 are completed.
: Equipment is packed up and crew leaves

g Florida.

" Feb. 18 _ Technician starts to North Carolina

e

Feb., 19 Technician arrives at North Carolina
and delivers samples.

Feb. 21 Technician arrives in Cincinnati.

11




5.0 SPECIAL REQUIREMENTS
Sampling site modifications are required as shown
in Figures 2 through 5. PEDCo will send a technician to
the test site prior to the arrival of the crew to ensure
that scaffolding, boarding, sampling ports, and catwalk

modifications have been properly added or reworked.
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DRAFT/WE Ref. 3
43006-4/971130
03/30/92 1

Emission Test Report
Review Checklist

Reviewer: “ehell
Review Date: a1 Apr:'nl 1332

A. Background Information

1. Facility name: Loternational Mineragls And Cheniral Corp.

Location: . Mor‘a.l\:n —Elorida.

~ 2...Source category: _E\:.D.‘E.-.phﬂ’s!._g.m.k

3. Test date: _Eebrvacy . QIO

4. Test sponsor: ps EPRA

5. Testing contractor: =Eaur . Speg aliss .

6. Purpose of test: s&h&b&&_@;ﬁoﬂm_n&bndntd
M
7. Pollutants measured
PM-10 €O SO,  NO, voo b CO,
Others (list): M’" i

8. Process overview: On an attached page provide a block
diagram of the unit operations and associated air
pollution control systems at the facility. Identify
process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters -
from end of alphabet (V, W, X, etc.). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from that sketch complete the table below that
identifies processes or unit operations tested.

Emissions tested

Uncontrolled |Controlled |5pcp (controlled emissions only)

v / b oS




UKALF L/ WNE o -
'd3006-4/971130 LA
03/30/92 2 .

B. Process Information

1. Provide a brief narrative description of the process.
With as much detail as possible, (e.g., if a furnace or
conveyor system is used, identify the type of unit)
describe the equipment used for those operations tested.
(Note: If process description provided in test report is
adequate, attach copy or reproduce here.)

Skored rock 1e bransberted - o a il \D\\ O convey el belt .
Ditkerent ducks are used Yor dhe og'oor\d product and  edhavsk
qeses from  dhe mill. The. exhoust s are deaned in o baghovse.
The, cleaned adhauvst s pulled  up -W\rou%)\ dhe shick by an
induted . dealt Sany. The moteriod wgﬁ n dhe bw&noust IS rucxldeﬂ
“back to dhe 'M‘\\\‘m% __ o’:tru-\‘ton-..

Adrachned ¢
process o\e.sc.r‘\is\ﬂ on . ..
M am oy P\-.osphﬁk rock K’mhr
?hma*t rock Hlowy sheek




IV. PROCESS DESCRIPTION

A phosphate rock plant flow diagram, shown in Figure 4.1,
.illustrates the steps of the process in relation to the grinding
operation. After the phosphate rock is mined and dried, it is

ready to be ground.

The Noralyn, Florida IMC plant uses the swept air principle
of grinding the phosphate rock. A picture of the grinding
operation is shown in Figure 4.2. Each of three mills can
process approximately 35 tons of rock per hour. The velocity
-of the air through the Raymond Mills governs the particle size
of the ground rock. The ground product is fed to a rail car
where it is shipped to fertilizer or elemental phosphorus
élants. Exhaust gases pass thfough a baghouse and an induced
draft fan before being emitted to the atmosphere. The baghouse
collection hopper is ducted back to mills, recycling the caught

particles.

Two different milling configurations were present at the

Noralyn plant. These are discussed extensively in Appendix C.
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2. For each process tested list feedstock materials and
products. Indicate if activity factors are for feed (F)
rate or product (P) rate. 1

A |__5-300 grind ("EWEMM phoaphot. rock F
) o) !25"' QOO QF‘!QQ w ' [ny
“ § qg =100 a\\r\nd " " F‘

Basis for data: po.g‘l.. 10 ‘

(Indicate page/table Nos. in test report)

3. PFor each process or operation tested and each test run

note process capacity and operating rate during test. o
Process ID [Capacity  |Units Test run |Process rate Units J;;:::::'
A 35 -Eor\s_,)h( 41 Ao tons] he
28| 36 tons| hr
7al 33 +ons| hr
4
1
2 -
3
4
1
|| 2
3
: |
1
2
3
4

Basis for data: _Appm.d;x_A_,qu\ﬁé AL A2 & A3

odockion
okes
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C. Air Pollution Control Systems Tested

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

ID Type of APCD _ Manufacturer Model No.

Z ba.cbhousg |

1

e —— —

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

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

Type o
APCD:
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D. Sampling and Analysis Methods

1. Complete the following table

Reference/
k conditional | Deviations
Test location Pollutant S & A method method noted
T
Prioe O e.nhr's'n& PN Medhod B @N Y|
Yoo, \'\005&. ﬁ Y/N , Y/N
e, ,f(mdc.r- Y/N Y/N
" YN Y/N
I YN Y/N
ASder baghouse. | PMN Method S @N Y@
& ok ‘(f""“" Y/N Y/N
Ne. 4 YN Y/N
Y/N Y/N
| Y/N Y/N
Y/N Y/N
Y/N Y/N
| s
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
ll YN | YN
Y/N Y/N
| Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
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2. If a method used was not a reference or conditional
method, provide a narrative discussion including any data

manipulation needed to make results correspond to
reference or conditional method results.

3. ' Describe any 'deviations idestified—abeover

REOY ceb-’rmhe_d ) L
@ Joss' Srom inkk to ouklk doe o loss Hhroogh
dod—m&, control deNict. or -dampers

Reau in Orsat appardus Prodoocd veshonakle,
ehalst gos  anolysis , S0 valoes & amBient awr asw

4or calcplations

DsF &+ DBSCFM @ O°F , 99,99 in, iciﬁ

Inlet  concentrations hv.cw‘ and several filter chnn%:.:s
" needed. .

" NOTE:
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E. Emission Data Documentation Append'\x. A,

1. Tabulate the following gtack gas data from the test
report. (Use additional pages as needed.)

Values reported |
Test ID | Parameter Units [Run ¥ 1 Run2 ¢ Runjy 9 Runé—
{ Stack temperature op 03D 205 200
Moisture % .07 3.41 594
Oxygen _ '
Volumetric flow, actual | gc¥m 3825 383aa 4oalg
Volumetric flow, standard| de.c$f m 291l 2903 3078
[Percent isokinetic 7o 05,0 | "913.8 103.4
Pollutant concentration: -
P g[ggﬁ 0.01\ 0.00% 0,000
PAN | dront erldsct | 3.7109 2.L9Y 2.7 84
PM, tokal _%‘-_;Aa;ﬂr 3.719 2:703 | 3.199
Stack temperature op 1o} 171! [LO
Moisture 7o 5.32 (.08 .53
Oxygen
[Volumetric flow, actual | actm 3298 338l 3380
Volumetric flow, standard| d ocF 2130 2,54 2751
| Percent isokinetic Do 98,9 8.3 9%.1
Pollutant concentration:
P ¥ldsc£ 0.00L4) lo.Dllag |0.0D3bl
PM, front qeldscy 10.Q0BNq 10, QDS [0.00435
£ -total x Jo.o90 1p.o1184 | 0.0080\
Stack temnperature. .
Moisture
Oxygen —
[Volumetric f_iow, actual ~ é‘\-x —1
| Volumetric flow, standard T A § '
Percent isokinetic &
[Pollutant concentration: TN
Yo
B R S
s e u?'\l [R——
— S

fotal - Fromt = 'mor'tkcxﬁ\t. condensibles

Cap~ Cpp * above PM valoe in chr\d‘i:(‘-'?

¥ wrong diameker nozzle inserted on probt. (0.8 in. instead oF 0.180
iR, OE&\L)




B DRSO B O

1}

S I Y I I

B

l.,._,!

i li ) ‘_ml __‘,___] l“l__-—-- ‘-.-mlr”

Run 7.

Run 8.

Run 9.

Outlet crew had trouble with sampling train. An
adequate vacuum could not be pulled during the
leak check. The leak could not be found; when the

meter box was replaced, the leak check was satis-
factory.

‘The inlet crew inserted the wrong diameter nozzle

on the probe. This was noticed midway during the
test when changing sampling ports. The process
went down as a piece of lumber entered the grinder,
which took about ten minutes to remove.

The inlet crew broke an impinger connector upon
transferring sample bhox to the vertical port. The
connector was replaced, and the remains of the
broken impinger were placed in a container to later
be acetone washed in the clean up area.
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2, Tabulate pollutant mass flux rates

TetID  |Pollutant  [units Ry 7 |RoZ 8 [Rnz q  jRes |
{ PM\ _lolhe 0.275 0.189 0.Wq > (roclenga bl ,yﬂ‘/;
Pt Yront e A2. 8k | LT.0a1 13.313 _'*‘;ﬁ(&mb(@ f-c«f-‘/L;c-
P, Hokal 1ol he 3.9 e, Ao 3. 848 - o bl ,w.g.a\ te
/20'-\ 8 Cc; 70y
I/}QC{CH"(Qﬁ
P lelhr 0.144 0. 287 0.DRlp o
S
PM Sront | Jelhe | 0.198 o449 | 0,102

PM total thlhe 0. 3471 Q.10b Q.188
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3. Present example emission factor calculations below.

b Cax

T - = EF
ST |

PP EBR O

0,008 &+ 0.00 + 0.0D0S = .01y
0.09]3 = 0.0003

0.0041 + 0.0072 % 0.009L = 0.013%
0.0039]> =. 0.0046D o
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4.

‘Tabulate emission factors

LA PM lbl+on 0.00L3 0,00463
P, front. lbl+ten d.a193 0.0043
PM, ‘tokal tlton 2.935 Ll | 0.0088¢

b3006-4/971130

b 8
TF
AN s
A %
~ S
-
S
—_—
.
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ATTACHMENT A
APCD PARAMETERS

Type of
APCD

Parameters

Fabric ﬁlner_

Cleaning mechanism
Bag type

Cleaning frequency

Air to cloth ratio (A/C)

. Pressure drop

Inlet temperaturé

ESP

Type (wet or dry)

Number of fields

Rapping cycle (if dry)

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

Current and power levels

Venturi (or other high
energy) scrubber

Pressure drop
Liquid/gas (L/G) ratio
Mist eliminator type

Packed-bed scrubber

Packing depth

L/G ratio

Caustic use (Y/N)
pH

Mist eliminator type

Carbon absorber

Bed depth

Superficial gas velocity

Bed temperature

Desorption mechanism (media)
Flue-gas moisture

Cycle length

Time-on-line after breakthrough
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