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INTRODUCTION

Under the direction of the Environmental Protection Agency, Ervironmen-
tal Engineering, Inc., conducted emission tests at the ¥. R. Grace and Company
wet process phosphoric acid plant located 1in Bartpw; Florida. Three test runs
Qere conducted on January 4 - 5, 1972. The purpose of the teét was to obtain
data to be used by both the Industrial Studies Branch and the Performance
Standards Branch of the EPA,

"

Measurements for soluble and insoluble fluorides were made in the inlet
ducts and outlet stack of the crossflow scrubber. The inlet leading from the
attack tank and the inlet leading from the filtration system were sampled.
Numerous grab samples of the process reactants and products were taken and
analyzed for fluoride and P205 content. A schematic diagram of the process

flow and all sampling locations is given in Figure 1.

Pertinent results of the test are listed in Tables 1 - 3; complete test

results are given in Appendix A.

SUMMARY OF RESULTS

Although no major problems were encountered with process operation, some
of the filter pans were not dumping dry. This condition had existed for some
time before the tests were begun. Other operating conditions were typical of
normal operation. There were no apparent irreqularities in the actuaT sampling

or analytical procedures.

For runs one, two, and three, respectively, the scrubber inlet from the



attack tank showed fluoride emissions of 0.033, 0.182, and 0.187 1b/ton

P205 fed. Emissions at the inlet from the filtration system were 0.031,

0.025, and 0,024 1b/ton P205 fed, while at the scrubber outlet to the atmos-

phere, total fluoride emissions were 0.004, 0,008, and 0.004 1b/ton P fed.

205
From this data, scrubber efficiency was calculated to be 93.3%, 96.0%, and

97.7% for runs one, two, and three, respectively.

Tables 1 - 3 give a complete summary of stack gas conditions, sample

volumes collected, and fluoride emissions.

PROCESS DESCRIPTION

The first step in the basic process involves mixing phosphate rock,

sulfuric acid, and water to form a reaction slurry.

The basic reaction is the acidulation of tricalcium phosphate in the
rock with sulfuric acid and water to produce phosphoric acid and calcium sul-
fate dihydrate (gypsum). The reaction is:

3PO4 + 3Cas0, ° 2H20

Hydrogen fluoride gas (HF) is produced by a side reaction between the
fluorine in the rock and sulfuric acid. HF subsequently reacts with the sili-
cates in the digesting slurry to form fluosilicic acid as follows:

CaF2 + H250 + 2H,0 » CaSO4 ’ 2H20 + 2HF

4 2

6 HF + S'iO2 - HZSiF6 + 2H20

The fluosilicic acid in turn can decompose:

\ HZSiF6 + heat and/or Acid - SiF, + 2 HF

4
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TABLE 1
SUMMARY OF RESULTS

FLUORIDES
STATION C
Scrubber Inlet from Attack Tank

" Run No. 1 2 3
Date 1-4-72 1-5-72 1-5-72
Barometric pressure, inches Hg 29.92 29.92. 29.92
Stack pressure, inches Hg 29.92 29.92 29.92
Stack gas moisture, % volume 10.4 28.2 27.2
Average stack gas temperature, °F. 150 151 154
Stack gas flow rate @ S.T.P., SCFM 5813 4867 5010
Vol. dry gas @ S.T.P., SCF 78.951 97.143 83.965
Fluoride, water soluble, mg 106.95 837 603
Fiuoride, total, my 106.95 837 737
Fluoride, water soluble, gr/SCF 0.020 0.132 0.108
Fluoride, total, gr/SCF 0.020" - 0.132 0.132
Fluoride, water soluble, gr/CF stk. cond.| 0.016 0.082 0.067
Fluoride, total, gr/CF stk. cond. 0.016 0.082 0.082
Fluoride, water soluble, 1b/hour 1.01 5.51 4.62
Fluoride, total, 1b/hour 1.01 5.51 5.65
Fluoride, water soluble, 1b/ton P205 Fed. 0.033 0.182 0.153
Fluoride, total, 1b/ton P,0; Fed. 0.033 0.182 | 0.187

Scrubber efficiency, %

* Dry, 70°F., 29.92 inches Hg.




TABLE 2

SUMMARY OF RESULTS

275

FLUORIDES
STATION D
Scrubber Inlet from Filtration System
Run HNo. ] 2 3
Date 1-4-72 1-5-72 1-5-72
Barometric pressure, inches Hg 30 30 30
Stack pressure, inches Hg 29.68 '29.68 20.68
Stack gas moisture, % volume 6.6 6.2 6.9
Average stack gas temperature, °F. 103 103 105
Stack gas flow rate @ S.T.P., SCFM 11686 11231 11407
Vol. dry gas @ S.T.P.", SCF 77.449 | 77.631 78.343
Fluoride, water soluble, mg - 47.7 39.165 38.1
Fluoride, totai, mg 47.7 39.755 38.T
Fluoride, water soluble, gr/SCF 0.009 0.008 0.007
Fluoride, total, gr/SCF 0.609 0.008 0.007
Fluoride, water soluble, gr/CF stk. cond. 0.008 0.007 0.006
Fluoride, total, gr/CF stk. cond. 0.008 0.007 0.006
Fluoride, water soluble, 1b/hour 0.92 0.71 0.71
Fluoride, total, 1b/hour 0.92 0.75 0.7
F]uoride; QA;EP so]uﬁie, 1b/f§n P,0 Fed. 0.031 0.025 0.024
~ Fluoride, total, 1b/ton P,0 Fed. 0.031 0.025 0.024

Scrubber.efficiency, %

* A ) .
Dry, 70°F., 29.92 inches Hg.




TABLE 3

SUMMARY OF RESULTS

'FLUORIDES
Sc;igg;p%di1et
Run No. 1 2 3
Date | 1-4-72 | 1-5-72 1-5-72
Barometric pressure, inches Hg 30 30 30
Stack pressure, inches Hg 30 30 30
Stack gas moisture, % volune 4.9 5.2 5.2
Average stack gas temperature, °F. 93 94 96
Stack gas flow rate @ S.T.P., SCFM 15981 16832 16825
Vol. dry gas @ S.T.P.", SCF 55.057 | 63.498 63.282
Fluoride, water soluble, mg 3.6 7.2 3.535
Fluuride, totai, mg 3.6 7.2 3.609
Fluoride, water soluble, gr/SCF 0.001 0.002 0.001
Fluoride, total, gr/SCF 0.00] 0.002 0.001
Fluoride, water soluble, gr/CF stk. cond. 0.001 0.002 0.001
Fluoride, total, gr/CF stk. cond. 0.001 0.002 0.001
Fluoride, water soluble, 1b/hour 0.13 0.28 0.12
Fluoride, total, 1b/hour 0.13 0.25 0.12
Fiﬁoride, water soluble, 1b/ton P205 Fed. 0.004 0.008 0.004
Fluoride, total, 1b/ton P,0; Fed. 0.004 0.008 0.004
Scrubber efficiency, % 93.3 96.0 97.7

* Dry, 70°F., 29.92 inches Hg.
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The reactor consists of a series of tanks with the slurry alternately
overflowing and underflowing from one compartment to the next. The multi-
compartment design allows temperature and agitation to vary throughout the
reaction sequence as slurry recirculates through the tank arrangement. The
acidulation or digestion step is a highly exothermic reaction requiring con-
siderable apparatus for cooling. A vacuum flash cooler maintains temperature
in the reactor and degasifies the recirculated slurry of dissolved air, car-

bon.dioxide, and fluorides.

The acid slurry from the last attack compartment of the reactor is
pumped to a rotating-tilting-pan filter where the phosphoric acid is filtered
from the gypsum. The byproduct gypsum is repulped and pumped to a nearby pond.
The product acid is pumped to a storage vessel and then to vacuum evaporators

in which the acid can be concentrated from 30 to 54% P,0..

The crossflow scrubber design has a primary scrubbing section consisting
of countercurrent sprays of gypsum pond water. The gases then pass through a
section of irrigated baffles before flowing through the packing in the secon-

dary scrubbing section.

PROCESS OPERATION

Run 1 was conducted from 2:15 p.m. to 4:15 p.m. on January 4, 1972, on
WRG's "V" train phosphoric acid plant. This test involved three sampling points
(2 inlets and one outlet). Process operation was normal except that some filter

'pans were dumping wet. This conditioﬁ had existed for several days.



Less than optimum filtration continued throughout Run II, which Qas be-
gun at 9:00 a.m. on January 5. Other process conditions were essentially
normal. No. 1 and 2 evaporators were brought on stream at the beginning of the
run, thereby doubling the production rate of 54% acid. With all four evapora-

tors running, the production of fluosilicic acid was also increased.

Scrubber conditions changed slightly during Run II. The booster water
pump discharge pressure decreased from 42 psig during Run I to 40 psig just
prior to Run I1. This was caused by reduced pond water header pressure. Pres-

sure drop through the scrubber remained constant at 5" H20 during Run II,

The third run got underway at 12:00 p.m. the same day. Process conditions
remained basically the same as for Run II except that evaporation rates were

increased slightly.

LOCATION OF SAMPLING POINTS

The sampling sites and number of traverse points were selected as per
“Method 1 - Sampling and Velocity Traverses for Stationary Sources, Part 60,

Subchapter C, Chapter 1, Title 40, "Federal Reqister, No. 247-Pt. II-1.

The above method suggests using two perpendicular diameters of traverse
points per sampling station; however, on-site conditions necessitated the use
of only one traverse diameter. The suggested number of traverse points per dia-

meter was used where possible without sampling within one inch of the inner wall.

Figures 3 through 5 are schematic diagrams of the stack configuration near

the sampling location, and the sampling points traversed during the emission tests.



TABLE 4
DESCRIPTION OF SAMPLING POINTS

oL

Sampling Point Sampling Point . Number of Stack Diameter
Description Identification Traverse Points (Ft.)
Attack tank effluent c 6 1.72
Filtration effluent D 20 2.70
Scrubber outlet E 6 3.9



Inner Stack Diameter = 20.75 in.

18.5!

/_2’//,.Samp1ing Port

L=\

>20D

Sampling Distance From
Point Inner Wall (in.)

1 1
3
6
14 5/8
17 3/4
19 3/4

AU WD

FIGURE 3
LOCATION OF PORT AND SAMPLING POINTS
STATION C, W.R. GRACE
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Ini. @ Stack Diameter = 32.4 in.

6 1/2' o~

| Sampling Port

9 1/2' (~“~===

— e
Sampling Distance from
Point Inner Wall (in.)
1 11/8
2 1 15/16 .
3 2 13/16
: 4 33/4
AL thru 10 11 thiu 20 5 4 23/32
‘ "6 5 27/32
7 7 1/16
8 8 15/32
9 10 7/32
10 12 3/4
11 19 11/16
12 22 3/16
13 23 15/16
14 25 11/32
15 26 9/16
16 27 11/16
17 28 21/32
18 29 19/32
19 30 15/32
20 31 1/8
FIGURE 4

LOCATION OF PORT AND SAMPLING POINTS
STATION D, W.R. GRACE )
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? Inner Stack Diameter = 47 in.
>4D .
T —T .
! ' ; Sampling Port
A"/V/
et
O\J
[ —
29!
FAN
Sampling Distance From
Point Immer Wall (in.)
1 2 1/16
2 6 7/8
3 13 7/8
4 33 1/8
5 40 3/32
6 44 15/16
FIGURE 5

LOCATION OF PORT AND SAMPLING POINTS
STATION E, W.R. GRACE
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SAMPLING AND ANALYTICAL PROCEDURES

Preliminary Moisture Determination
The preliminary moisture content of the stack gases at each

sampling site was determined by Method 4 of the Federal Register

(Volume 36, Number 247, Part II, December 23, 1971).

The only sigpificant difference between F.R. Method 4 and the
method used was the configuration of the sampling train (see Figure 6).
The sampling train used in these tests consisted of the first two
midget impingers with 5 grams of distilled-deionized water followed

by two dry midget impingers in place of a silica gel cartridge.

At sampling sites where liquid entrainmentkwas a problem, the
preliminary and final moisture contents were determined from wet and
dry bulb thermometry. See Appendix B for the data used in determining

the preliminary moisture content of the stack gases.

After completing the moisture run, the total impinger liquid plus
water rinsings of the probe tip through the fourth impinger were placed
in an 8 ounce polyethylene container. - The samples were held by EPA

personnel for further analyses.
Field data sheets are contained in Appendix B.

Preliminary Velocity Determination

Method 2 of the above mentioned Federal Register was used as a guide

in determining the preliminary stack gas velocity for each source tested.

The major difference was that only the maximum and minimum velocity heads

14



across each stack area were determined so that a proper nozzle size could
be selected. During each of the three fluoride emission tests, velocity
head readings were taken at points selected by using Method 1 of the

Federal Register.

Stack pressure and temperature measurements were also made during the

preliminary velocity determinations.

Sampling for Fluoride Emissions
The sampling procedure used for determining fluoride emissions was

similar to Method 5 of the Federal Register. The major difference between

the two methods was the configuration of the sampling train. The sampling

train described in the Federal Register has a heated box containing the

filter holder directly following the glass probe. The sampling train used
in these tests contained no heated box and the filter holder was placed

befween the third and fourth impingers (between dry impinger and silica gel
impinger) to prevent sample carryover. Figure 7 is a schematic diagram of

the sampling train used.

After the selection of the sampling site and the minimum number of

sampling points per Method 2 of the above mentioned Federal Register, three

separate test runs were performed. For each run, the required stack and
sampling parameters were recorded on field data sheets. They are included

in Appendix B. Readings were taken at each traverse point at least every

five minutes, and when significant changes in stack parameters necessitated
additional adjustments to maintain an isokinetic flow rate. Nomographs were
used to aid in the rapid adjustment of the sampling rate. The traverse points

were selected to maintain at least one inch from the inner stack wall.

15



After each run, the liquid volume in the f{rst three impingers was
measured volumetrically and the silica qel was reweighed.' The im-
pinger liquid, the filter, plus the water washings of the probe and
other sampling train components up to the silica gel were placed in-
to polyethylene containers. During some runs the different sample
fractions were placed in separate containers, while during others, all

of the recovered sample was placed into pne container.

D. Liquid and Product Grab Samples

Periodically during each test run, grab samples of the raw mate-
rials, finished product, and scrubber liquid were taken, and the tem-
perature and pH were determined at the site. On some occasions, the
samples were split with the plant personnel so that comparative analyses

could be performed. Field data sheets are included in Appendix B.

E. Laboratory Analysis Procedures N

Water soluble fluorides were dorie by a sulfuric acid distillation
followed by the SPADNS-ZIRCONIUM LAKE METHOD. Water insoluble fluorides
were first fused with NaOH followed by a sulfuric acid distillation then

by the SPADNS-ZIRCONIUM LAKE METHOD.

P205 analysis of the stack effluent was done by EPA personnel. A1l

other P205 analyses were done by plant personnel.

For more details of exact method used see Appendix C.

16
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Figure 6
MOISTURE SAMPLING TRAIN
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APPENDIX A

Emission Calculations and Results



E.E.I. SOURCE SAMPLING NOMENCLATURE SHEET

PB - Barometric pressure, inches Hg

PS - Stack pressure, inches Hg

As - Stack area, sq. ft.

AS'- Effective area of positive stack gas flow, sq. ft.

NPTS - Number of traverse points where the pitot velocity head was greater than zer
TS - Stack temperature, °R
TM - Meter temperature, °R°’
H - Average square root of velocity head, Jzazhes H,0

. AH - Average meter orifice pressure dlLferentlal, inches H30
AN - Sampling nozzle area, square feet
CP - S-type pitot tube correction factor
VM -~ Recorded meter volume sample, cubic feet (meter conditions)
VC - Condensate and silica gel increase in 1mpr1ngers, milliliters
Po -~ Pressure at the dry test meter orifice, [:B +A :] inches Hg

13.6

s

STP - Standard conditions, dry, 70° F 29.92 inches Hg

VWV - Conversion of condensate in milliliters to water vapor in cubic feet (STP)
VSTPD. - Volume sampled, cubic feet (STP)
VT - Total water vapor volume and dry gas volume sampled, cubic feet (STP)
W - Moisture fraction of stack gas )
FDA - Dry gas fraction
MD - Molecular weight of stack gas, lbs/lb-mole (dry conditions)
MS - Molecular weight of stack gas, lbs/lb-mole (stack conditions)
GS - Specific gravity of stack gas, referred to air
EA -~ Excess air; %
MHxig - Average square root of velocity head times stack temperature
U - Stack gas velocity, feet per minute
QS - Stack gas flow rate, cubic feet per minute (stack conditions)
QD - Stack gas flow rate, cubic feet per minute (dry conditions)
QSTPD -~ Stack gas flow rate, cubic feet per minute (STP)
PISO ~ Percent isokinetic volume sampled (method described in Federal Register)
- TIME ~ Total Sample Time (minutes)



VWV
VSTED
VT

W

FDA
FMOIST
MD

MS

GS

EA

.-H

Qs

QD

QSTPD

PISO

i

EQUATIONS FOR CALCULATING FLUORIDE EMISSIONS

(0.0474) x (VC)
(17.71 x (WM) x (PB + Jﬁﬂ—; )= T™
: 13.6
(VWwv) + (VSTPD)
(VWv) == (VT)
(1.0) - (W)
Assumed moisture fraction
(0.44 x % COz) + (0.32 x % 02) + (0.28 x % Nz) + (0.28 x % CO)
(MD x FDA) + (18 x W)
(MS) =+~ (28.99)
{aoo x o, - _/.2.@)] —;—[(o.‘zse x Z Ny) = (% 0y - 2,097

(174) % (CP) x (H) x V(TS x 29.92) = (GS x PS)

(V) x (AS)
(QS) x (FDA)

530 PS5
(QD) x (55?55) x (TS)

(0.00267 x VC x TS) + (P, x TS x VM-1TM) = (Time x U x PS x AN)

Fluoride Emissions:

Lbs/hour

MG = Milligrams of fluoride from lab analysis
Grains/SCF = (0.01543) x (MG) =~ VSTPD

Grains/CF, Stack Cond. = (17.71) x (PS) x (FDA) x (Grains/SCF) =~ (TS)

(Grains/SCF).x.(0.00857) x (QSTPD)

P,05 Fed = Tons/hour, determined from plant data. .

Lbs/ton P50 Fed = (lbs/hour) <~ (Tons/hour ‘Py0, Fed)



FLUORIDE EMISSIONS



SOURCE TEST DATA

. TEST lO. NO. OF RUWS 3
NAUE OF FPIRHM W. R. Grace
LOCATION OF PLANT Bartow, Florida . e
T{PE OF PLANT Wet Phosphoric Acid : o
CONTROL EQUIPHERT
SAMPLINC POINT LocATION _ Station "C" -- Inlet to the Scrubber
POLLUTANTS SAMPLED Fluoride
I o |
1)RUN NO. | 1 | 2 1 3
2 )DAYE | 1/u4/72 | 1/s/72 | 1/5/72
3)7IME BEGAN | 14:18 | 9:00 | 12:00
yymrue BND | i5:58 ] 11:4AS ] 14:05
S)LAKOMETRIC PRESSURE, '“"Wg ABSOLUTE - | 29,92 | 29.92 | 29.92
6 )HELER ORIFICE PRESSURE DROP, "H0 | 2,02 I 2.29 | 1.863
7)VOL DRY GAS Q HETER conupIrrons, ft’ | 81.085 | 97.605 | 86,296
8)AVERAGE GAS METER TEMPERATURE, °F | 87 | 75.5 | 86.9
Q)VOL DRY GAS @ S.T.P.*, ft? | 78.951 | 97.143 | 83.965
WOYTPOTAL 1190 COLLECTED, ml | 193.5 | 803.8 | 661.9
11)VOL WATER VAPOR COLL. @ §.T.P., ft> | .17 | 38.1 | 31.37
A12)STACK GAS MOISTURE, $%VOLUME | 10.4 | 28.2 | 27.2
13)YASSUIED STACK GAS MOISTURE, %VOLUME | 1850 | 1050 | 3000
14)% €0, ! | |
15)% 02 . I I |
16)% co . ' | ] l
173y N [ i |
18)% LXCESS AIR | O | 0 | ©
19)HOLECULAR WT. OF STACK GAS,DRY | 28.99 | 28.°99 | 28.99
20)HOLECULAR WT. OF STACK GAS, STACK COND.| 27.85 | 25.89 | 26
21)5TACK GiS SP. GRAVITY, REF. 70 AIR | 0.96 | 0.89 | 0.9
22)AVG VY VEL . HGAD OrF Si4acn GAS , '"H20 | 0.873 | 0.88 | 0.897
23)AVERAGE STACH GAS TEUPERAYURE,°F | 150.4 ] i51.R | 1su
24 )PITOT CORRECTION FACTOR ] 0.83 | 0.83 | 0.83
25)STACK PRESSURE, “Hg ABSOLUTE | 29.9 | 29.9 | 29.9
26)STACK GAS VEL @ STACK COND., fpm | 3178.9 | 3328 [ 3392.1
27)STACK AREA, ft2 ‘ | 2.35 | 2.3% | 2.35
28)5TACK GAS FLOW RATE @ S.T.P., scfm | 5813 | 4867 | 2010
29) NI TINE OF TEST, min, | 100 | 120 | 220
30)SALPLING OZZLE DIAMETER, in. | 0.25 | 0-25 | 0-25
31)PERCENT ISOKINETIC [ 93.7 [ w7 j 96.3
32)FLUORIDE - WATER SOLUBLE,MG | 106,95 | 837 | 603
33)FLUORIDE - TOTAL,MG ] 106,95 | 837 I 737
34)FLUORIDE - WATER SOLUBLE, GR/SCF | 0.0203 | 0.1321 | o0.1076
35)FLUORIDL - TOTAL, GR/SCF l 0.0203 |l 0.1321 | 0.1315
36 )FLOURIDE - WATER SOL. GR/CF STK COND. | 0.0158 | 0.082 | 0.057s
37)FLOURIDE - TOTAL GR/CF STK COND. | 0.0158 1 0.082 | o.082s%
38)FLUORIDE - WATER SOLUBLE, LB /HOUR | 1.0119 - | 5.5083 | 4.6203
2Q)PLUORIDE - TOTAL, LR /HOUR Il 1.0119 | 5.5083 | 5.6u47
i ' | I
41)FLOURIDE - WATER SOL. LB/TON P205 FED. | 0.0335 | 0.1824 | o0.153
42)FLUORIDE - TOTAL, LBS/TOii P205 FED. | 0.0335 { 0.1824 | 0.1287

O e SEA B Ge . S W T = TS W . S D S S G P A G S WS TR GaD Wl S S WS Sl A St e Gt VS e B G i b S A S G S e At Sk B oS e e R Tam St S G S TR Gt Gt Gl S S A P St S - S et AR M S e



SOURCE TLST DATA

. TEST NO. - NO. OF RUNS 3
NANE OF FPIRM W. R. Grace
LOCATION OF PLANT Bartow, Florida . -
PYPE OF PLANT Wet Phosphoric Acid '
CONTROL CQUIPHENT
SANPLING POINT LOCATION __Station "D" -- Inlet to the Scrubber
POLLUTANTS SAMPLED Fluoride
| I |
1)RUI N0, ! 1 | 2 I 3
2)DATE | 1/u/72 11/5/72 | 1/5/72
3)TIHE BEGAN | 14:920 |9:05 ] 12:00
WYTTME END I 16:20 111:08 | 1h:00
SYBAROMETRIC PRESSURE, “Wg ABSOLUTE - | 30 ;30 | 30
6 YMETER ORIFICE PRESSURE DROP, '"H20 | 1.138 {1.33 | 1.38
7YVOL DRY GAS @ METER coupIrIons, ft , 79.559 j78.050 j 80.261
8)AVERAGE GAS METER TEMPERALURE, °F | 87.7 {76.1 | 86.3
9)VOL DRY GAS @ S.T.P.*, ft° | 77.u4u49 |77.631 | 78.3u43
10)TOTAL 190 COLLECTED, ml | 116.3 {109 | 121.9
11)V0L WATER VAPOR COLL. @ S.T.P., ft? | 5.51 . |5.17 | 5.78
12)STACK GAS MOISTURE, $VOLUME | 6.6 |6.2 | 6.9
13)ASSUNED STACK GAS MOISTURE, %VOLUME | 9 |670 | 670
14)% co, | 0.2 [0.2 | 0.t
15)% 0 | 20,5 [20.5 1ot
16)% €O | o |0 . | 0
17)% W 1 79.3 179.3 : 79.2
18)% EXCESS AIR | 3u52 [3452 | 3058
19)MOLECULAR WT. OF STACK GAS,DRY | 28.¢85 |28. 85 | 28.88
20)MOLECULAR WT. OF STACK GAS, STACK COND.| 28.13 [28.17 [ 28.13
21)STACK GAS SP. GRAVITY, REF. TO AIR | 0.97 10.97 | 0.97
22)AVG VVEL. lioiD OF SUACK GAS  , '"H20 | 0.665 [0.637 | 0.652
23)AVERAGE STACK GAS TEUPERATURE,°F | 103.1 [103.4 | 105
24 YPITOT CORRECTION FACTOR | 0.83 {0.83 [ 0.83
25)STACY PRESSURE, “Hg ABSOLUTE | 29.68 [29.68 | 29.68 .
26)STACK GAS VEL @ STACK COWD., fpm | 2322.9  |2223.7 | 2280.5
27)STACK AREA, Ft2 | 5.73 [o. 73 | .73
28)5TACE GAS FLOW RATE @ S.7.P., scfm | 11686 11231 | 1iwo7
29)YIET TIME OF TEST, min. | 120 [120 | 120
30)SAMPLING RO&LZLE DIAMETER, in. | 0.25 [0.25 , 0.25
31)PERCENT ISOKINETIC | 93.5  97.5 | 6.9
32)FLUORIDE - WATER SOLUBLE,MG X
 33)FLUQRIDE - TOTAL MG } e } 22'322 : gg'i
34)FLUORIDE - WATER SOLUBLE, GR/SCF | 0.0092 | 0.0077 | 0.0073
35)FLUORIDE - TOYAL, GR/SCF | ¢ 0092 | 0. 0078 | 0. 0073
36 )FLOURIDE - WATER SOL. GR/CF STK COND. | o0.008 | 0.0068 | 0.0053
37)FLOURIDE - TOTAL GR/CF STK COoND. | o.o08 .| 0.0069 | 0.0063
38)FLUORIDE - WATER SOLUBLE,  LB/HOUR | o.goug | 0.7837 | 0.7146
39)FLUORIDE - TOTAL, LB /HOUR : 0.924g : 0.7549 | o0.71u46
ui)FLOURIDE - WATER SOL. LB/TON P205 FED. | ¢_0306 | 0.02u6 :.0.0237
42)FLUORIDE - TOTAL, LBS/TON P205 FED. | 0.0306 | 0.025 | 0.0237



SOURCE TEST DATA

.. TEST 1O. N0. OF RUNS 3
NAME OF FIRM W._R. _Grace
LOCARION &F PLANT_ ___ ___Bartow, Florida
PYPE OF PLANY Wet Phosphoric Acid
CONTROL EQUIPMENT Fume_Scrubber
SAMPLING POINT LOCATIOIN___Station "E" -- Outlet from the Scruhber
POLLUTANTS SAMPLED Fluoride A
) r | |
1)RUT N0, 3
2)DATE | 1/84/72 | ;{2672 | 1/5/72
3)7IiE BEGAW | 1u4:15 ] 1i-oo | 12:00
W)TIME BID | 16:15 | 30 | 14:00
5)BAROMETRIC PRESSURE, "Hg ABSOLUTE | 30 | 0.76 | 30
6 )METER ORIFICE PRESCUR™ DROF, “Ho0 _* | 0.58 | 65 5q3 | 0.76
7)VOL DRY GAS @ wPER COUDITIONS, fto | 56,293 | 4.°,7 | 64.278
8YAVERAGE GAS MITED TEMPERATURE, °F | 8u.1 | 63.u9g | 80.8
8)VOL DRY GAS @ S.T.rP.%, ft? | 55.057 © | 470, | 63.282
10)T0TAL {90 COLLECTED, n. | 60.1 | 3,59 P 79.8
11)VOL WATER VAPOR COLL. @ $.T.P., ft3 [ 2.85 | 5.9 | 3.5
A2)STACK GAS MOISTURE, %VOLUME [ 4.9 | co0 | 5.2
13)ASSUMED STACK GAS MOISTURE, %VOLUME [ 1200 | | S0
14)% Co, | I |
15)% 02 [ | I
16)% CO | | |
17y Mo i o ;
18)% EXCESS AIR | © | 28.99 | O
19)HOLECULAR WZ. OF STACK GAS,DRY | 28.99 | 2841 | 28.99
20)HOLECULAR WT'. OF STACK GAS, STACK COND.| 28:.%5. | 4 5 | 28.u1
21)STACK GAS SP. GRAVITY, REF. TO AIR [ 0.98 [ o.u5 { 0.98
22)AVG VVsL. HEAD OF ST-CR 7a45~ , 'H20 | 0.425 | gy, 9 | 0.4
23)AVERAGE STACK GAS TE#PERATURE,°F [ -93.8 [ 0.83 | 96.4
24)PITOT CORRECTION FACTOR | | 0-83 | 30 | 0.83
25)STACK PRESSURE, “Mg ABSOLUTE | 30 | 1541, 7 | 20
26)STACK GAS VEL Q STACK COND., fpm { 1457.8 | 45 g5 | 1587.2
27)STACK AREA, ft2 | 1§&gi | 16832 I 1250:
28)STACK GAS FLOW RATE @ S.T.P., scfm | i, | 120 | 16825
29)IET TIKE OF TEST, min. | 0. 25 | 0.25 | 522r
30)SAMPLIIG ROZZLE DIAMETER, in. | 101 2 | 120,8 L Ji6s
31)PERCENT ISOKINETIC , | " | |
32)FLUORIDE - WATER SOLUBLE,MG I 3.6 | 7.2 | 3.535
. 33)FLUORIDE - TOTAL MG | 3¢ I 7.2 I 3.609
34)FLUORIDE - WATER SOLUBLE,  GR/SCF I 0. 001 | 0.0017 | o0.0008
35)FLUORIDE - TOYAL, GR/SCF l 0. 001 | 0.0017 | 0.0009
36 )FLOURIDE - WATER SOL. GR/CF STK COND. | o0.0009 | 0.0016 | o0.,0008
37)FLOURIDE - TOTAL GR/CF STK COND. | 0.000g | 0.00t6 | 0.0008
38)FLUORIDE - WATER SOLUBLE, LB /HOUR | 5. 1349 | 0.2515 | o0.1221
39)FLUORIDL - TOTAL, LB /HOUR : 0.1349 ; 0.2515 } 0.1247
41)FLOURIDE - WATER SOL. LB/TOH P205 FED. | ¢.goys | 0.0083 | 0.004
42)FLUORIDE - TOZAL, LBS/TON P205 FED. =~ | o.gous | 0.0083 | 0,00u41
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SCRUBBER EFFICIENCY



. R. Grace

Wet Acid :
, ’ Run 1 . ; To atmosphere
Flow: 5813 (USCFM) @ o : : .
Total . Pond .
Fluorides: 1.01 (#/HR) H,0 65?21.
7
17499
) Scrubber ~
4 s
1.93 .
Efficiency: 93.3%
4 ' Pond
11686 (D) 4
(o)—¥ H,0

0.92



W. R. Grace

Wet Acid
Run 2
Flow: 4867 (uSCFi) . To atmosphere
Total . . : '
Fluorides: 5.51 (#/HR——(C )~
Pond 16832 -
H,0 .25

v
16098 4
\/ V*§>‘ Scrubber T
6.26 ' )
Efficiency: 95.0%

11231 ______(::>§J |, Pond
0.75 M



Flow:
Total
Fluorides:

5010 (USCFi)
4.62 (#/HR)

—O=

11407

16417

5.33

W. R. Grace
Wet Acid
Run 3

O

%y

Scrubber

Efficiency: 97

I%

To étmosphere!

16825 -
12

0.71 _____4‘i'__;>

. %7

N S




APPENDIX B
Field Data



PRELIMINARY MOISTURE DETERMINATION



PRELIMINARY CHECK FOR STACK GAS
MOISTURE CONTENT AND SPECIF]ic GRAVITY

Plant /}/ //é [g 2 /_@‘5,' £ Stack /7/8% %@5, /%5/‘@/@ S77on %’1 v

Date f=F-72 Sample Time /£49 Barometric Pressure__ 3&  “Hg

Moisture Content == Method 1

Final Dry Test Meter Reading 2/38, 725 r3
Initial Dry Test Meter Reading . 2L 2 725 Ft3
Dry Test Meter Volume Sampled /. 000 i3
Average lMeter Temperature 7/ op
Average Meter Vacuum ——— "Hg
Average Meter Orifice AH ) @o @5 "H50
- Sampling Rate Zo é? LPi
Barcmetric Pressure 3 Meter Orifice .ﬁ@ "Hg
Dry Gas Volume Sampled @ 70 °F, 29.92 "Hg A OO vt 3
Condensate Volume 5 ml
Water Vapor Volume @ 70 °F, 29,92 "Hg R ,_@o 2 @- w3
Moisture Fraction, HO0 09 /9 Fraction Of Dry :_’lir, FDA @e g/

Moisture Content == i'athed 2

Dry Bulb Temp. /;;3 °F Wet Bulbt Temp. [“45 °F Dew Point Temp. ‘ﬁZﬁ"F
Vapor Pressure Of H,0 3 DP Z/ﬁ "He  Stack Pressure 2% 9 "He

Moisture Fraction, H0 2 2‘@ Fraction Of Dry 'Air., rDA_ (Do 76

Specific Gravity
Dry Molecular Weight, My = E.uu(%coz.)] + E).BZ (75025} + E).28(%N2 + CO‘)_-] =

Molecular Weight 8 Stack Corditions, Mg =EMd)':<(FDA3J + ElB):c(Hng)] =

Specific Gravity (Referred to air), Gg = (Ms) - (28.,99) =

-



PRELIMINARY CHECK FOR STACK GAS
MOISTURE CONTENT AND SPECIFIC GRAVITY

Flant /”/4/@ @f?ﬁ?@é Stack Ak 7’(% 3 ”,,/a. /?97;’/);7” “

Date /"' ‘?4"’ 72 Sample Time /522 =40/ Barometric Pressure___ 28 "Hg

Moistura Content == Method 1

Final Dry Test Meter Reading s Qﬂg, ?@ p
Initial Dry Test Meter Reading ‘. %’9/@ ° 7@ FtJ
Dry Test Meter Volume Sampled 2, 85D w3
Average Meter Temperature 7/ op
Average Meter Vacuum | == "He
Average Meter Orifice AH : @a «95 "H50
Sampling Rate 3. 8 LB
B;lrometric Pressure @ Meter Crifice 5@ "He
Dry Gas Volume Sampled @ 70 °F, 29.92 "Hg 2. 80 v
Condensate Volune . 9 ml
Water Vapor Volume 3 70 °F, 29,92 "Hg - . (Qa @3 73
Moisture Fraction, Hy0_&h /8 Fraction Of Dry Air, FDA_/h £ 2

Moisturse Content == ilethod 2

Dry Bulb Temp. /Of °F Wet Bulb Temp._ 9/ °F Dew Point Temp. 58 °F

Vapor Pressure Of H,0 3 DP_/o 3 g Stack Pressure_2Z7e (38 e
Moisture Fraction, Hy0_ & O Fraction Of Dry Air, FDA_& 26

Specific Gravity
Dry Molecular Weight, Mg = @_.M(%coo] +[c:>.32(%09] + E).zs(%z\xz + coﬂ =
Molecular Weight 3 Stack Conditions, M [Md).c FDA] + ElS)x(HgOﬂ =

Specific Gravity (Referred to air), Gg = (Ms) = (28.99) =




PRELTMINARY CHECK FOR STACK GAS
MOISTURE CONTENT AND SPECIFIC GRAVITY

Plant /”/; % @zf?[ﬁﬁﬁ: Stack A/.”/@;j%%;)ﬁn %’%/" g.;/;v),//%’/f? -/Z{ ”

Date /" %’ -7Z Sample Time /492 Barometric Pressure___ «9¢/ "Hg

Moisture Content == Method 1

Final Dry Test Meter Reading 02, 529 Ft3
Initial Dry Test Meter Reading . TP, 6LO7 Ft3
.Dry Test Meter Volume Sampled /o Q72 re3
Average Meter Temperature ) 7ﬂ o
Average Meter Vacuum oS "Heg
Average lster. Orifice AR 0. 06 "H,0
, Sampling Rate 2.8 LB
Barometric Pressure 3 Meter COrifice R D "ig
Dry Gas Volume Sampled 3 70 °F, 29.92 "Hg /s 9 3
Condensate Volune : /’:"»{; ml
Water Vapor Volume 8 70 °F, 29,92 “dg 2 A 73
Moisture Fracticn, Hy0 o Zg Fraction Of Dry Air, FDA 0. 72

. Moisture Content == lathed 2

Dry Bulb Temp. /2D °F ‘et Bulb Temp. 25 °F Dew Point Temp. 95’ °F

Vapor Pressure Of HoO 3 DP /) &6 "Hz  Stack Pressure 78 "Hz

Moisture Fraction, He0_ 0, @6  Fraction Of Dry Air, FDs__De 9%

Specific Gravity _
Dry Molecular Weight, My = E.tw(:ﬁcoz] +E).32(%ogﬂ + E).zs(%r\rz + coﬂ =
Molecular Weignt @ Stack Conditions, Mg =[(ig)x(FDA)] + ElS)x(HzO] =

Specific Gravity (Referred to air), Gg = (Mg) -+ (28.99) =




FLUORIDE EMISSIONS



1<
r;_, (*\ r-\

e

e JRON-w FAL o JINELdG, o)

Gainesville, Florida

SOURCE SAMPLING FIELD DATA SHEET

prant L, P, @aAcE

D Srax'c”

Sampli L i

amp 1ng ocation (Qg{ﬂ;og

Datex | QU "'} Run No., i

Time Start J44/8  Time End /& ‘d}?
Sampling Tme/Poth{COrwaf\ Sé}{.?c

pB153 °F, ws_49°F, werr 7,8 g
Moistured,5 %, FDA ,9}5,Gas Density Factor

Barometric Press)9Q4'Hg, Stack Press294D'Hg

weather {9{/@,» Ca,g%

Temp. & (°F, /D /S

Sample Box No. {é Meter Box No. ﬁ
Meter AHE LZ) Pitot Corr. Factor gs_
Nozzle Dia.,Z5in., Probe Length ft

385 %

tack Dimensions: Inside Diameter20.7é

Probe Heater Setting

DA = 1,734 i' |

~

L

1

15

Mat'l Processing Rate
Final Gas Meter Reading
Initial Gas Meter Reading

Total Condensate in Impingers

Wb, Sy ket ol Ko

Moisture in Silica Gel

Silica Gel Container No. 204 Filter No./72837

Orsat: COZ

7,925,085

Zléé oo o ft3

- g..l-af‘..._.___;“

7.5

gm

02
o
Np

Excess

Air

Teot Conducted by:

Bive DENERY

A L &)__5,504/

ft3

Inside Area Z.35 ftl Remarks: [——i‘é_ Jo@ bs__TO0. mg :
Helght fr T sthck LONL. G
Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample | Sample | lLast | Vacuum
Traverse _from End Time Readmg Velocity Orifice Temp. Temp.@ Dry | Box Impirger on
Point No. of Port (£t3) Head Press. Diff. (°F) Gas Meter Temp. | Test | Sample
=2 (*'Hz0) ("'Hp0) (°F) (°F) (°F) | Train
f,.l_ In Out (""Hg)
> Calc. | Actual
/ L8 Too| CLosE Th Lomll
2 25~ /42.3 217.4 1 0.4 1105/1.05) (52, #2187 —| &3 [z
2 25 /428 [220.5 | 037 (Lo | 1.0 | (52 |57187 | — |83 1]
7 25 1433 1223.0 | 0. 4 llos [.oS] 152 911871 —1 83 ||

N



Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sampley Sample | Last Vacuum
Traverse from End | Time Reading Velocity Orifice Temp. Temp.@Dry Box Impinger{ on 7
Point No. of Port (ft2) Head Press.Diff. (°F) Gas Meter Temp. | Temp. Sample
(in) ("'H20) ("H20) (°F) (°F) (°F) Train
Calc. | Actual In OQut
2 /439 | 226.6 | ©.94 11.05|).05] 1510 &7 27| — | F€ | ||
3 l.5] 3123057 0.7 | .2 1|].8 |[500|% 87| — | €8 |9
3 51 144‘8 2393 0.7 1.8 1.8 | I1S0.096187| — |43 | 2.
3 151 14c3(238. 51 0.7 [1.8 ] 1.8 | 1500138737 — |93 |2
1 5/ 1459 242.2,\ 2.7  [.9 - /.8 [(50.pnp &7 B7| — |&3 .3
4 (22 | 1503 24k, 5" Q€5 22122 /50087 37| — |E3 |3
4 /22 | [s08|25/.0 | 095 12451245 |50.0/28197 | ——| ¥/ [|X
4 [22 1513 [255.3 | 099 |24 |2.4]150.0 88127 — |90 | 3
4 /22 11318 1259.7 | 0.90 12.412.4] 1500|399 (97| .| §0 | 3
5 /.8 1923|264, 2 .95 245|245 |500/48 |87 — | £O | 3
S |r4g (528 (267 .3 | 95 245 2.451 15008797 — E| |3
S /)48 (533 [273.0| .94 2451245 15008787 — 181 | =
5 [ 48 1538 | 277.9. 95 245 2.45 150.0/ 87187 | — | 81 |3
6 (45 [543 |28/.4 | O0.95 245 2.45| 15008 187 | —1 ¥l | 3
6 [65 | 1548 284 .2 | 095 |2.45| 2,45 |SOMFL 87 | =———| T | B
é - /.45 553 12906 | 9.95 245|245 1S0.0/8 87| — | €1 | 3
o L5 | 1550 1293.085| 0.25 1245|245 ISOOK 97| — | &1 | S




=)

S v YRONae AL o d INEuen XG, and fricda. b oty - 25, ;T;
Gainesville, Florida —J%5 .
: . SOURCE SAMPLING FIELD DATA SHEET A 3
Piant (A.) Q g BACE Mat'l ProceSsing Rate
Smpllng Location (&l@m A:\b Sat'et Final Gas Meter Reading B39 2. 605 £t
W te /Ltz#&v\@ Run No. 2 . ‘$ itial Gas Mefer F\lg_?dlng 295, 60D ftd
Time Start ‘? o0 T:Lme End e, 7.—.;5-' Total Condensate in Impingers 78S
Sampling Tlme/Domt_[w (_éa;g‘ﬁﬁ /_f,:;y Moisture in Silica Gel )‘8_3 gm
DB F, WB °F, VI @ DP 'Hg 3747 Silica Gel Container No. 3¢5 Filter No.Z2O04(
Moisture/A&%,FDA__ ,Gas Density Factor <0 Orsat: (€O,
Barometric Press  '""Hg, Stack Press___ '"Hg ‘7"2;45}“""" EE 02
Weather OWL Ca,-of"' CO
Temp. °F, W/D ,W/S Ny
Sample Box No. Meter Box No. i Excess
. Air
Meter sHe /, 47 Pitot Corr. Factor__, &3
Nozzle Dia. ,Zf)(in. , Probe Length % ft Test Conducted by: ’fé é‘ w I LSON
Probe Heater Setting 35 %
4
Stack Dimensions: Inside Diameter Z20.7f in _
Inside Area 2.3§ ft2 Remarks: g ey
Height ft ~ T /,p
v _?Q: A5 E“T" ‘?: :? é {mfﬁ 30»}&";@“
Lrom .
Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample | Sample | Las Vacuum
Traverse _ from End Time Reading Velocity Orifice Temp. Temp.@ Dry | Box Impirger on
Point No. of Port (£t3) Head Press. Diff, (°F) Gas Meter Temp. | Test | Sample
("'H,0) ("'H,0) (°F) °t) | (°F) |Train
(4:;) In | Out ('""Hg)
3
. 0900 29 5'- O Calc. jActual |
[ log+  |p905 | 2984 | 4 IS |LI8 | wso (73174 | — |70 | 4
I Leg+ 0910 |30ls | 4 [agllyg] 150 (3174 | — (70 | 6
/ 0%+ 1095 | 304.4 o4 11181448 | \so (73174 | — | yo |4
/ 081t |0920 | 307.3 .9 [.1811.189 ] W50 (721974 |~— |0 | 6
z  |.25 0925 ' 31l.0 | & 750175 150 23174 | — | 70| 9
2 25 o730 | 319.7 65 |19 1 1.9 150 73174 — | no | 1D
2 25 0935 | 318 .6 45 (L9147 | Js0 {374 — |76 |10




bl 20 0 e =,

Port and Distance Clock Gas Meter Stack - Meter - Stack Gas | Gas Sample; Sample | Last Vacuum _
Traverse from End Time Reading Velocity Orifice Temp. Temp.@Dry Box Impinger| on
Point No. of Port (£t3) Head Press.Diff. (°F) Gas Meter Temp. | Temp. Sample
(in) '(""H0) ("*H30) , (°F) (°F) (°F) . |Train
o Calc. | Actual In Out

2 094p | 322.3 | .45 11.Y %ﬁ? isO (73| 72| = | 70 | |9
3 S 0945 | 324.7 | ,9 12.62.41150 |93 7 = | =p /¥
3 o950l 3341 | ,9 12.412.6 150 (7374 — | 70 | /7
3 09551 835,wS | .9 2.1 2.6 1506 (79174 | — | 92. | M4
3 ~ ljooo1 399,21 9 2.6 2.L] |56 (2574, — | 74 [ 1F
4 122 (01013499 | /.4 Ris12.18| (52|75 75|— | 728 | /2
4 10151 8999 | [ f 345|315 [S2 757 | — | 75 /78
1020 | 3421 ¢ 13451348 |52, 76125 — | 88 | /9

4 1025 3558 | .9 (2.412.6] 150,/ 77125 | —] &5 /6
5] /7  liozo (82,1 .9 2.4 %Lé /89 1076 — | 72 (15
S 1035 | 3624 | 9 2.6 7.6| 59 78|74 — | &3 | } 6
5 10¢013721.7 1 4 12-61 2.6| (5¢ 79\76| — | €5 | /6
5 /09513969 1. ¢ 12.6|2,4| (84198156 — | §5 |/
¢ 165~ [0 377,82 | .9 123193 (sS4 7276 —| §& /5
b /085352 ,95 2.5 2.5 /5% Eol922| —| 95 /7
6 (100|398, 4] .9 |a.6l2.6| /598979 — da )7
A (1651392405 .§ |26 2.6 (3415150 —| €5 |20




DNE.... L B LIEERLU) I .A f
Gainesville, Florida f‘ i [, 2‘4[

SOURCE SAMPLING FIELD DATA SHEET '

Mat'l Processing Rate

EN. .

Plant LD R, G?..“C’é AN

sampling Location{e} Thes LAQ;Q Srar tc” Final Gas Meter Reading 4’7 £. 9&L ft3
, g 13
Date ﬁﬁ[ 5 Run No. 3 ‘é%ltlal %‘tg Mega%{eadm 292 LOS t
Time Start ’200 Time End__[é?_gi o‘ral Condensate 1in Impingers 543 ml
baml:mg ume/PomL ! ﬂf 20 —) ——"“\ Moisture in Silica Gel /f 9
WB_ °F, VFeDpP "'Hg ‘T Silica Gel Container ;«o&/@ Filter No wgd?
ﬁ u%gg& ,FDA__,Gas Density Factor 18.,5' Orsat: CO,
arometric PresZ99gHg, Sgack Press>50'"Hg | 072
veather Moy @ —l co
Temp. gs °F, W/D ,W/S L Np
Sample Box No. __Meter Box No. pr "@? Ex;:\ess
— ir
Meter aHE Pitot Corr. Factor G
Nozzle Dljvwgé in., Probe Length gﬁ >20.0 Test Conducted by: ﬁé L’%‘)5£§i\_§~)
o ’ — it TSN N )Y 1 A—
Probe Heater Setting (3‘5”
Stack Dimensions: Inside Diax;leter é in
Inside Area . *tZ Remarks: /’
Height ot f,ﬂf, /3-‘2&.&!?3;? I
Port and Distance Clock Gas Meter - Stack Meter Stack Gas | Gas Sample | Sample | Last | Vacuum
Traverse from End Time Reading Velocity Orifice Temp. Temp.2 Dry | Box Impirger on
Point No, of Port (£t3) Head Press. Diff. °F Gas Meter Temp. | Test | Sample
(in.) (""Hp0) (""H0) (°F) (°F) (°F) | Train
In Out (""Hg)
.
1200 3?2 . é a : Calc. | Actual
I .08+ 12055049 | .2 L5858 /154 (95185 | —1 90| 4
¥ At o | 5974 A S8 .89 /5 4 | FAgE || 90 | 4
’ .09+ 215" 35[;"‘?44 4 29 J’ZQ f54 ?‘ 9&’ — % 5
I 08t | jpanl 40220 3 [.5¢| 59154 || 94 — |9« |4
2 25 1225 | A405.0 48 .89 | &9 | (g4 £3 04 | — | GO
2| a5 1230 | 4679 | 845 |.¢9 .ga| ¢ |§¢l84 | — | Yo
T .o | iass | 401.0 | oA |89 491 159 185195 | = 196




Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Samplej Sample | Last: Vacuum
[fraverse from End - | Time Readlng Velocity Orifice Temp. Temp.@Dry Box Impingerj on )
Point No. of Port (ft ) Head Press.Diff. (°F) Gas Meter Temp. | Temp. Sample
(in) ("’H,0) ("'H0) (°F) (°F) (°F) Train
Calc. | Actual In Out ” g/’;,__
2 A5 [ j240| 484 1.8 a3 |25 | /154 (956155 GO | J
4 L] :ME {}’mgmz. D 3&9 2/ _| At 157127 20 | 4D
3 ' 1280 | Lol o, ) 2_5 2.5 \[5Y S;) f@ / Gg | 0
2 1255 42.5&3__&/ 2.0 \us2t |83 |§ 29 | .8
3 (360 4£32.3 ! ,97 /255/ 26| Js% 183 M 9o 7
9 (120 | 2100 235.] 1123 /&5’1/;45' ASY 199157 Fo £
4 1508 | 439.5 | 90 | /25 /35 A §7 197 7 1 &
4 (320 ©94.9 |26 |[.251).35] dsd |gh 197 27 &
4 .| BRas| 444.3 | g0 /85 /3¢c| A5¢ s 199 50 _| &
5 [.4¢ B2 95/ /). [239.3| /59 96|97 75 | /O
Y /3381456, [, 7 |23 5_.5 VAR A, c CnlWari
5 1340 960-3 /2 2.3 12.3 | As? 19399 70\
2 I35 | F 722 ] .59 (L& /s é?’ 20 199 G0 |7
b [ /.46=113501758./ | .90, 1.9 (1. 8 /&4 70 94| 93 | g
lo R85 97/ 8 | . 8T 1.7 / 7 ASS 190100 2.3 |9
& /960 | Gased |- 87 |47 st 194 | Gg 75 17 4
b 14905 | 478.9 p,/ﬁ’ /@(/M As$ 20190 s | £~




Plant

WLR. GRACE

BN 2 NME d, BosnBER e} ING,
Gainesville, Florida

SOURCE SAMPLING FIELD DATA SHEET

Samphng Loc tion 57/?"7;561) D"
V972

Date

Run No.

v

Time Suart 1‘} 40 Time End

BTATY:
Sampling 'Ime/Po;mt‘éM L ﬁo‘p{s ={40: -

Som
/3

Mat'l Processing Rate

Final Gas Meter Reading ‘75‘8 2287 £t3
Initial Gas Meter Reading 5?(;_9 TS 3
Total Condensate in Impmge*s@‘f ml B

Moisture in Silica Gel g@&giaﬁmjgﬁx &5

DB °F, °F, VF @ DP g | F Silica Gel Container No. @& Filter No. @ 039
Moisture 90? ’”1‘0‘(7/ Gas DerlsltvFa:tor él’ ] Orsat: __@,2,
Barometric Press3d "ig, Stack Pressgé_ﬁ_’ K el oo 02 ' am§
Weather e/chl. A (,}Z co C)
Tewp. 2§ °F, W/D /S g N, HlS
Sample bo;,\o __Meter Box N #A Excess
Meter aHS ‘? Duot Corr. Pac‘cor_gg 59,3 A
T Test Conducted by: T~ Lo/lay
Nozzle Dla.gﬁln. , Probe Length é ft \ A Froeun
Probe Heater Setting a‘xi. K. [1,, [y
Stack Dimensions: Inside Diameter 2&4 in
Inside Area ¢i) _z_ﬁ ft2 Remarks: ﬂﬂﬁmm M ﬁg, = 45
Height fhrizental ft _Qjégg one Lo /Q 7/ /g ’ Hus 27 pj;)
Port and Distance Clock Gas Meter "Stack Meter Stack Gas j Gas Sample zple}r Last | Vacuum
Traverse from End Time Reading Velocity Orifice Temp. Temp.@ Dry | By Impirger on
Point No. of Port (£t3) Head Press, Diff. (°F) Gas Meter g%\, | Test |Sample
(in.) (""H20) (""H0) (°F) N (°F) |Train
i\\ In | Out ("'Hg)
%_{ Calc. | Actual \ f
»C: , |
oy ¢ ; : . py Lt -~ .
Z 172, /M;o R 400 | 88 f25 473 | o | §l8F 15 | 5
3 e (7930 9l 050] 23 104 4503 %
177 .38 9/ {; BED | 2 ‘Z%_D”Z» i A8 | 8D 4 * /8
ST /PRY T T AT A BB T 12 /9
35 3% 444l g21, 65 | 29 | 43 43 [ 10N 120 35 A AWK
(1 454190 asg &) <28 .7,5 231103 [ gl ¢ R a1




Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample; Samp Last Vacuum
Traverse from End Time Readlpg Velocity Orifice Temp. Temp.@Dry B Impinger] on
Point No. of Port (£t3) Head Press.Diff, (°F) Gas Meter | 'Teftp. | Temp. Sample
(in) (""Hp0) (""H20) (°F) };{ (°F) Train
Calc. | Actual In Out 5{,@@?@,\
7 6935 | /n0 860 O-2F 0.9/ OG) /02 |95\ 75| f5 | 724 | 3
g 024/ 1 lporz.0l O 29 10.9) 2-9f /1Z 75175 | & 1727 | 3.1
7 0747 /o _[5-32 028 10.660.80) jo2\75\95 | 12 172 3.0
/0 0753 | (p19.524 00 277 (.83 0.03| /02 | L\75| 3 | 72 3.9
/ 0957 | /0.22:0 | 0. 27 083 0.83 (02 | 751745 /7 72 3.2
/% (005 | jp2e-] | AE | }é50 [.£0| 102 | 70| 751 M| 72 6.8
/3 (0// | (03p 52, eS| )71 ].7 | 05 (76175 & |7z |7/
/Y 1017 | J034.9| OS54 V251,95 | /o5 |76 ]85 | 12— |77 Zs
5 1023 /039,41 0,53 \L7a |/ 70705 | 77076 S |79 (1€
/6 1029 | J043.9| @254 L7571 /75| £9S 17781761 ¢ | FOo 4.4
/7 1035 1049. 4 @_55’ .7 |78 fo 5 | Zpy7 | 45| SO |97
/8 /04/ | /0.52.9] OS54 | 100 [:£0| /05 178177 &6 187 8=
/7 1047 | [ D57 b a G5 281 78| fos |79 7 | (2 | &1 @3
20 053 | [062. Ol 0c b # Vg el 75| Jo5 S0 172 3 e/ 1593
2/ /059 11066.259) 0o 54 )62\ [ 24 405 |80\ 98| G | &/ 2
22, /185~ (5




E...RoNn....JAaL L UINBE.LE, L)
Gainesville, Florida

SOURCE SAMPLING FIELD DATA SHEET . ' : N

Plant M) R Grpcsg | Mat'l Processing Rate
Sampling Location STATL on) D Final Gas Meter Reading J D6 . o954 ft3
Date f/@’/’?:.z_.. Run No. Z__ Initial Gas Meter Reading ? 5. 200 ft3
Time Start O FD S Time End (|10 5 Total Condensate in Impingers ?é ml
Sampling ije/Point é,mW@ ozodf )20tk ww . Moisture in Silica Gel 285018 -2.8=AS gn
DB_T~ °F, ‘\“% , VF @ DP_—  'Hg . Silica Gel Container No.. 5% Filter No 22-23%9
Moisture 647 %,FDA 253 Gas Density Fact or'77 Orsat: €O, . 2
parometric PressFo 'Hg, Stack Press22-é§'Hg ' e 07 RS
Weather Bverce st » Co O
Tenp. 70 °F, WD w— W/S N, 793
Sample Box No. ™~  Rteter Box No, ] (!vﬁ;d% Excess
Meter aHe | ?i_Pltot Corr. Factor & - 33 W Alx T Dol
. . Test Conducted by: OHar
Nozzle Dia g, 257in., Probe Length 4-‘ ft W . R Arro Yo
Probe Heater Setting — TR U
Stack Dimensions: Inside Diameter 32 ¥ in 5 -
Inside Area  5.7.2 = ftl Remarks: S &~ ‘Q‘A'v H Y4
Height ft T
Port and Distance Clock Gas Meter " Stack Meter Stack Gas | Gas SampTe Last §Vacuum
Traverse { from End Time Reading Velocity Orifice Temp. Temp.@ Dry Impirger on
Point No. of Port (fté) Head Press. Diff. (°F) Gas Meter Test | Sample
(in.) ("'Hp0) (""H,0) (°F) (°F) | Train
In Out ("'Hg)
Calc. | Actual
! ) 5% - 2.00
z O 1008 | 9 7[90) . 27 |.GI|.91 | (62 |T75| 75| /)5 | 75 2:?
3 ALY leq 1] 975000 3Y o5l 05 | 16 | Iciis | 4 75 3.3
7 YO logy | 997 800 35 [W1ljy | /02 |9¢i77s| /2 [4c |3,
S 092431 [000,9 | 2J [ -911.91 | 102 | 75178 | 3 | 25 | 8.8
: " A - s :
¢ : 0929 Ipos. 1| .300%1095 ]| 409 (75 4319 |2¥ [3.0



Traverse from End Time Readwg Velocity Orifice Temp. Temp.@Dry | B Impinger
Point No, of Port (ft ) Head Press.Diff, (°F) Gas Meter T . | Temp. Sample
(in) ("H,0) ("'H50) CF) ZEN | (°F)  |Train

Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample{ Sagp Last Vacuum
. On bat
D
Bp
In | Out |SOp
WATeh

Calc. Actual

6925 | O 8601 0.2 0.9/l 09 ro02 |15\ 75 15 |72 3

7
7 074/ %ﬁmz.a_@ﬁ? Q.91 0-9) #5115 6 | T2 | 3l
7 0747 /0 [5-32 '2'& 0.06.0.80 joa ' T51 951 /2 172 |3.0
/2 0253 | jp19.524 O+ 277 |4.83 083 102 | 5\75 3 | 72 |3.0
/| 0957 | J022:0 | .27 1083 0.83| /02| 751705 7 72  i3.%-
122 (005 | Jp2¢.] | AE | )46D [.80]| / e % 751 N2z b8
/3 (007 | (030 52, 652 ) 7117 05 76175 & |72 {7/
/Y Joi7 | J034.9| CoS G V75 75 /65 7@ 15| (2| 77 Fs
/5 1023 | 1030.4] 0.53 17 | [ 70 706 1776 S |79 (1€
/4 029 | )0 42,9 854 | 17571 /.75 208 |78\ 761 ¢ | Jo 4.4
/7 (035 1049. 4| B, B5| 1.7 [ # | oz [ Zpg7 | 25 [ SO |97
VIt /04) | /0529 @Jé_ )20 1:90| /05 |27 \79 | é 18/ B3
/7 /047 | [ O57.60 &5 78 1.7 fos V77 47 | /v 1 &7 &3
20 /053 | [062. Ol b # Vg 175 | /o5 Fo 77 3 g/ 153
2/ /057 11066, 259 00 S 112l b2d 105 (90781 9 | &/ ¥z

it ' | 5=




E;w v .L‘\,{Oi\ﬁ\‘.u.lu L’}\L LLV\JJNEE:\J.H'}J Py 11-\1\4 o
Gainesville, Florida

SOURCE SAMPLING FIELD DATA SHEET

Plant

W . €. GRace

Sampling Location STATT O N EL{XS’T
Date | ’5 l722  Rrun No. 3

Time Start /240 Time End /Li DO
Sampling Time/Point
DB —"F,

WB *"°F, VF @ DP —u—r "'Hg

Crrmin 205 = L0 ik rin

Mat'l Processing Rate

Final Gas Meter Reading Jﬁb g5

Initial Gas Meter Reading
Total Condensate in Impingers

ft3
Lb . 754 ££3
(Og.5

Moisture in Silica Gel »64» - 26420 13,4011

Silica Gel Container No <3 77 Filter No.72- 042'“

Moisture ), 7 %,FDA93,3 ,Gas Density Factor . ,ﬁ, \ Orsat: (O, O.4
Barometric Press3( "Hg, Stack Pressd3.68 ''Hg 3}/, ﬂ‘”/‘ 02 2,054-
Weather O()m(*/w%' co 0
Temp. A5 °F, W/D —— /5 N,  F79.2-
Sample Box No. == Meter Box No. Excess
Meter 8HR},74 Pitot Corr. Factor 0.3 Alr T
Nozzle Dia. s : . Test Conducted by: . wila
Nozzle Dia.sX5 in., Probe Length 4’___.ft ﬂ R(}C)&/\O
Probe Heater Setting OIS
Stack Dimensions: Inside Diameter &Z» 4 in
Inside Area 5,72 ftl Remarks: Sae M )ﬁl
Height ft i
Port and Distance | Clock Gas Meter " Stack Meter Stack Gas | Gas Sample Last | Vacuum
Traverse from End Time Reading Velocity Orifice Temp. Temp.& Dry Impirger | en
Point No. | "of Port (£t3) Head Press. Diff. (°F) Gas Meter Test |Sample
(in.) (""H0) (""Hp0) (°B) (°F) {Train
| In | Out ("Heg)
8\ Calc. | Actual
\&‘
! g bl 254 1
2 N [1260] 69.5 | ax [Ljz[|]Z 105 | gzl g% | [& |87 RS
o | j2.0h | 74.54 b5 120120 | o5 92182 | & |78 |24
4 N gl m9.99 1 W55 )75 175 | 105 |3 S8 2 |78 15
Ly Y ly2u8l ¥2.05 | 26 1577(s77 | /65 [80183 | A [F2 2.7
¢ R.24 85 48| . 30194 94| /o5 [gels4 | 2 151 2.9



Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample; Sample | Last Vacuum |

Traverse from End Time Readlng Velocity Orifice. Tgmp. Temp.@Dry ‘B\o\}/ Impinger} on °1

Point No. of(ig;“t (£t3) lg'e'gczio) Pr%svls{élo)iffg (°F) Gas(aléliter Tep. T(ETE)" %ir;gie X

| Calc. | Actual In | Out %‘ZZ&

7 1B.%0| 863 | 0.29 10.96|0.80| /95" | JC Xé/ [5 | 79 |25
9 12230 | 9199 | 6.28 10.9610.8¢| Jo5 | L\ 5H| & | 77 | 2.5
9 (2421 95.3) | D.30 |09516.95] /OS5 | £F o@/ 2 |92 2.5
/0] . 121481 8.2~ | 0.2% 091046 /96 [55|¥5] 3 93 25
[l ~ (254 J02. 4 10 .35 102!/ /2] f057 |59 ﬁ g 4
2 ¢L 13.00| Jog ks |- 4% /e 1L [Jos | 57\F¢ | 75 ’”7& &
/3 " /306 [l % | BZ 7 | [7 | s05 5721871 ¢ //7' 4
/4 - [3:12] /156 |« S2 | (7] | 165 (Y7871 /2 6.3
/s 1 3 13181 1995 |« % | L7251 /75| /o5 189 | §7 3 '7/ 7
/e |QS (304 24 4 e 50 |l 04 /o5 [ §91571 9 777 14
(7 | [3:30| [28 b | 5217 |17 | /oF |89 |87 /S | 15 44
/9 [13:3 | |33.8 | , 50 lppyl/e¥| /05 |57 87 ( |75 &9
ZERIR! 1392 | 137 G | « %48 16 |/l | sos 5787 | 12 | 77 ¢4
2o | Y /3'4«5’ H23 1. 52 1.7 /7 /5 (§9571 3 |7 7
2/ ¢ 13:54| Ao 5157 . HE [ blroe | o5 (971871 9 | Fo W
S22 2100 /5




EmvubeMLnulL EJ.‘(UL IEEI\LAVJ, Tive.
Gainesville, Florida

.

n

‘:_,,Iz-,--"? SOURCE SAMPLING FIELD DATA SHEET

plant W L. Qrose (et QoD

Sampling Location S b—m}[ =) (i f)uﬂe_'D
Date / jzf/ 72 Run No. /

Time Start 2./L8 /475 Time End 4[5 16118
Sampling Flme/Pomt 20 e /720 ﬁj&»@
D893 °F, WB___ °F, VF @ P - "Hg

Mat'l Processing Rate

Final Gas Meter Reading f7.5§. 882 ft3
Initial Gas Meter Reading 707 S 8G £t3
Total Condensate in Impingers_ 45 mlg

Moisture in Silica Gel[?é@,ﬁ)('jslf L)—‘- /2, ] gn" -
Silica Gel Container No.3@3 TFilter No.j2 03¢

Moisturef 2 %,FDA, 78, Gas Density Factor Orsat: COZ o ! [
Barometric Presg ¢ "Hg, Stack Press 30O "Hg 02 20,9 | /
Weather L&//&z/‘u ¢ _g X |
Temp. °E /D JW/S N, | |
Sample Box No, Meter Box No. Excess
Meter aH@ Pitot Corr. Factor 23 Adx o,
Nozzle Dia. , &% in., Probe Length ft / é ?/z, /5 /3« Test Conducted by: é"_)b T(if' a«%/;\_)
Probe heater Setting ﬁ
e ot 5
Stack Dimensions: Inside Diameter in 3 /f / -
Inside Area  y2 04  ft2 Remarks o o @A
Height ft (2 _ronly )"ﬂ&ﬁ/rﬁ* 4SS ,44, tal/ €
So ‘6 sl
Port and - Distance Clock Gas Meter - Stack Meter Stack Gas | Gas pample | Sample | Last | Vacuum|
Traverse from End Time Reading Velocity Orifice Temp. Temp.@ Dry | Box Impirger on
Point No. of Port (££3) Head Press. Diff. (°F) Gas Meter Temp Test | Sample
(in.) ("H20) ("'H0) (°F) (°F) (°F) |Train
In Out ("Hg)
762 % Calc. [ Actual iﬂﬁ
oo AW 128 6.7 (04 ladsisss | 93 179 187 | o 3.0
| 235 | 7/0.9 0/% bys| 48| G3 g1 184 | so 3.6
21 6°93 235 |7/5.8  1os/8 1058 |loss |qo- 194183 | 57 3.0
| {245 17005 os9 ol lol |92 |5 1¥2 | /5 3./
31 /3% 1255 (725.7  |p./85 1059 |0.52 | 95 95" |92 | /P 30
1865 7247 0.185 l6s9lasd g2 & |P3 51 8.6
44 $319 1375 734, 4 0./8  \nsfloss | 94 g’é 52 | /5 |55 |[Zo




|

Port and Distance | Clock Gas Meter Stack Meter Stack Gas | Gas Sample S;F/ Last Vacuum
Traverse from End Time Reading Velocity Orifice Temp. Temp.@Dry Bo Impinger{ on 1
Point No. of Port (ft°) Head Press.Diff. (°F) Gas Meter Tgmp. | Temp. Sample
(in) ("Hp0) ("'H20) ) (°F) F) (°F) Train

Cale T Acmar] In | Out

132 (9392 |p.78 as8las? |26 |82 73179 | S0 134
§ | 9055, 1335 | 749,/ | @p) |0b65\atés 9y 126 B3\ s (P2 |32

| 395 7423 0.2/ lostsioss|og  p7 131 /S (g6 |32

b | et |3.55 4540 |osg  losr |ob G T30 B2 W3/
495 7250782 | o./9  |0L) @by |94 §EF3 | S |23 3.4

415 | end, /s




e YROIwa AL v INEEKANG, 1NC,
Gainesville, Florida

SQURCE SAMPLING FIELD DATA SHEET N
Plant (W& @)/ac-e. M @A@M Mat'l Processing Rate
Sampling Location .\f‘édw 5 autlet Final Gas Meter Reading S22 4895 ft3
Date //5, 72 _RmNo. 7D Initial Gas Meter Reading 75 &8.8£%2 ft3
Time %arg g.eo Time End [/, CG \ Total Condensate in Impingers 2oy 5 9 ml
Sampling Tlme//Point 20/»«,'., Q&/ZQM// / ‘ Moisture in Silica Gel,l%/ 23/ 7 //,0 2 gm
DB °F, WB °F, VF @ DP - ""Hg Silica Gel Container No.x'0/ Filter No 232:9{@
‘lﬂistureJ 5,FDA, 9{6&15 Density Factor Orsat: (0O,
Barometric PreasSO"Pg, Stack Pretsjo "Hg 02
Weather C’fmﬂq/ co
Terp. /) _°F, /D /S Ny
Sample Box mo _______ Meter Box No. 5 Excess
Meter aH®@ Pitot Corr. Factor & 8’2' ALT
Nozzle fo in., Probe Length—__lg ‘ Test Conducted by: @Lﬂ/‘@}b
« _ £ f £ _JehnSer
Prcbe Heater Setting -
Stack Dimensions: Inside Diameter 4/ in
inside Area ft2 Remarks:
Height ft
Port and Distance Clock Gas Meter - Stack Meter Stack Gas | Gas Sample | Sampyle | Last | Vacuum
Traverse _from End Time Reading Velocity Orifice Temp. Temp.@ Dry Bo:é\,/ Impirger on
Point No. | of Port (£t3) Head Press. Diff. (°F) Gas Meter | Temp. | Test |Sample
(in.) ("Ho0) ("'H,0) (°F) J;? (°F) |Train
) ' 753 592 Calc. [Actual S S,A/M tie)
YA 900 |#3-% | 0/5 loss |ask | 02 172173 | 0 | — |3/
Py g0 \F.0  |o/S 12s8losp | 93 |7al7a | /9 |fo |30
AN 920 [973. 0  \p& 12681648 103 l72l7a | b g3 |3/
L ¢ lgze 7780 loyg  lesslocs| 93 |2 |72 | /5 |84 F.0
379 ldqo 17834 loor lp7Plozp |94 23 |78 | /0 |- |39
H G50 1798, 9 o, 22 logslp®s51985 194 |7a [ & | - |45
4 fog0 7947 10,24 lngologe 195 74174 [ 75 {75 |47




Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample ~S‘a'mrp]f,e Last Vacuum
Traverse from End Time Reading Velocity Orifice Temp. Temp.@Dry Bo;( Impinger] on
Point No. of Port (ftS) Head Press.Diff, (°F) Gas Meter Teémp. | Temp. . |Sample

(in) (""H,0) ("H20) L (°FP) /("F) (°F) Train

| Calc. | Actual Tu | Out

lor0 | Hoo.4 024 o 9%lo.90194 - 75172 | /0 |Fo <¢

3 /020 |Qo€:5 0. 24 lo.90|0.90 | 94 75 173 | 5 g/ J.0
030 [8/2.9 0.23 086|086 |94 |75\ 72 |/5 |82 |50

A o 4o 1817 2 0-20 0751075 (95 7w |7V /o |80 4S5
(o050 B2a485 | o.20 baylow |95 |7 | 7¢ls 185 |4.¥

(.00 | erd /S




Lv v a.kO‘Ni'u_u\u.l 'u‘iulNE}!.A\.LA‘;b ’ '.L.H\.:;
Gainesville, Florida

SQURCE SAMPLING FIELD DATA SHEET A
PTant_w @ @YMQ) {0k @,m/}éﬂj Mat'l Prccessing Rate
Sampling Location S'{afies & wﬁo,t Final Gas Meter Reading & §&. 763 £t3
Date 5:/7/ Run No. 3 Initial Gas Meter Reading § 22,425 £t3

7
Time Start /3,00 Time End J, 0o [%09 ml

Sampling Time/Point 70 s 6/9,\,4 {20 &kl

Total Condensate in Impingers

O ]
Moisture in Silica Gel 49,6 ,,zﬁl?ja Qm{

DB °F, WB__ °F, VF e DP ""Hg Silica Gel Container No.&’oc) Filter No Za__Qéé’
Moistures & %,FDAQ @Y ,Gas Density Factor Orsat: (0, & 0

Barcuetric Press 3 O'Hg, Stack Press 3 O "'Hg 02

Weather (7 M /’QL/&{J co

Temp.§"OC _ °F, W/D ,W/S Ny

Sample Box No,  Meter Box No. ( 5 - E\}c\f;s

Meter aH3 /ZC(? Pitot Corr. Pactor_@_@j’
Nozzle Dia. - in., Probe Length }/Q ft

Probe Heater Setting
Stack Dimensions: Inside Diameter 47 in

& Allek .
< (ohNSod

Test Conducted by:

Inside Area ! ft2 Remarks:
Height {t
Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas oample Sa;zp]o Last ! Vacuum
Traverse from End Tine Reading Velocity Orifice Temp. Temp.@ Dry B x/ Impirger on
Point No. | of Port (£ft3) Head Press. Diff. (°F) Gas Meter Test | Sample
(in.) ("H20) (""Hy0) (°F) IP) (°F) |Train
In Out ' ("H
. 5252_ ‘/ﬁg Calc. | Actual ; Afd, 2
, / (Q.00 |£27-3 o/7 045|085 | o5 78 179 - 13/
v\ /2 /6 183a./ 0./6 0t e bos| 96 179 |98 _/o — 3.0
2| .y l/220]8323 a. 19 75 o 7451 94 791728 | S — 13. 6
§ & la30BRdal lodo lepsloz 197 Rol78 16 | — 3¢
S1lay 1240 5482 0.3 o80logb Q7 R |79 | /0 | — ¢
WY S0Py 103 oglof6 197 52156 |8 | — |43
4 [toolfsa.5 1083 1681080196  Ig380 (15 182 |4



P

/ _

./
Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample| Saripl}€ | Last Vacuum
Traverse from End Time Reading Velocity Orifice Temp. Temp.@Dry %? Impinger] on
Point No. of Port (£t3) Head Press.Diff. (°F) Gas Meter Tanp. | Temp. Sample
(in) ("H20) ("'H20) (°F) (°F) (°F) Train
v Calc. | Actual In Out
/10 19658 | n.a3 086 l08¢| 97 |&3\87 179 | §5 %6
5 20 8707 lo. 30 OB 75|97 831/ 5 192 |40
/30 1870 | g.80 lo751078 (g7 [P35 | /5 1§77 |«.0
6 o 19818 10,20 logsl075 176 WL 1P 0 |55 |47/
/50 1886763 |o.20 |o075l075 | Y% 41315 |83 <y
2.00 | erdf /5




GRAB SAMPLE COLLECTION



L

GRRB SampLe Dard SHEET

an\fﬁ% //W Lé /tﬂ/‘?CE r}' /‘/j?%?”) , /[:j/»/.‘?
EPA Sa‘m‘aie Mo, 35/Pp | 357 2p |35/ P 351 PO

Ruwn_ Mo, / / /NSl
Date R N IR A VS
Time, 2:38 13120 | Yoo | Ya

Sm'f\{’“vw P@isfﬁ’

J

i

4

7él

Tewmpecature °F 27 27 175
P Y g |lgoly g5 1095
Fluorides

P Os

Trace Metals

Rewarks




l

GCRoAB SampPLteE DATH SHEET

Waw% //(/ é /)Tmc.e

QJLF/Q&J./ [\/Ci

EPA Sample Mo, 353 Pb {552 @b | 353 Py |36 0d
Run_ No. / / / (=G
Date oara | e | 14 | e
Time D30 1310 '5;2/'100 .15
Savv\g“ﬂg Point , /gi, g', _' Yf?, \g
Tewm ?efa‘\‘ ure °F 90 | o ? J %/

pH 75 1 /20 1/95 1195
Fluerides |

P> Osg

Trace fletals

R@mw k S




|

GCRBB SsmpPLE DITH SyceT

_PQQW% éU ’P G“MC;@’ ga‘///éa) r"(:[/ovz'o/q

EPA Sam“ale Mo. 353 Pp |353Pp {353 Pp 1353 °D
Run Mo, / / 7 / —Copec
Date RIS RE Ry IR
Time >'36 130 ,// “d | </1a0
»Samgh'ﬂg Point ,&E ‘8& : 35 B
Qﬁmg@ra‘%u«& C°F 9o g/{/ 9/ | 53
ol Les lles o0 |/9s
Fluerides

P. Os

Trace Metals |

Rewmarks




GCRAB

SamPLE DATH SHEET

Plant ) L

Geaie  Rustw Ll

EPA Sample . 35¢ P |35¢PD | 25¢ Po| 3590
Run No. /o / / /
Date J=¢-25 V1= ¢ty

Time Q1307 1 It ¢/5 04
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APPENDIX C°

Standard Analytical Procedures



Reply 10

Attn of:

Subject:

To:

ENVI RON.MENTAL; PROTECTION AGENCY
Resegrch Triangle Park!'North Carolina 27711

Date: 12-21-72

Summary of Fluoride Analysis .
R Neulicht, EMB, IRL

This memorandum is in response to your reqguest for a brief
summary of our SPADNS-Zirconium Lake procedure for determination
of fluoride in stack emission samples.

Samples received in our laboratory are filtered through
fluoride free paper filters to yield water soluble and water insoluble
portions. The water insoluble particulate collected on the filter
is rinsed throughly to be sure that all water soluble fluoride is
rinsed through. The water soluble fraction is distilled from sul-
furic acid to a maximum temperature of 180 C. If chloride is suspected
in the sample Ag.So, is added to the still. SPADNS solution is added
to an aliquot of the distillate and the absorbance is read at 570 nm.
The concentration of the sample is determined from a calibration curve
prepared fromn standard fluoride solutions. It is very imwortant that
the temperature of the samples be the same as that of the standards
when absorbances are recorded. 1

The water insoluble fraction of the sample is evaporated to dry-
ness in the presence or a siurry of CAGC, aud then luzed wIlh MRTI. Theo
fusate is dissolved with distilled water, neutralized with dilute H So

distilled and analyzed as described for the soluble portion.

Paper filters containing particulate are cut into small wni=cc
suspended in a slurry of CAC, evaporated to dryness anu asfied pui
to the alkali fusion and distillation. ’

If you have any questions about this procedure, let me inod.

Hewoed €ast

Howard L. Crist
Chief, Source Sample Analysis Section
SSFAB, QAEML

cc: R. E. Lee



'HNO3 acids by boiiing almost to drynes: ..

Phosphorous Pentoxidc Zatermination

Colorimetric Molybdovanad::iosphate Method

An aliquot of sample is hydrglyzri in thé presence of HCl and

.
v
(3

The.sample is cooled to room pe;gsrature, ?ransferred to a
250 ml volumetric flask and diluted to volumé with distilled water.
Al20 ml aliquot is'transferred to a 177 ml_volumgtric flask, 20 ml
of molybdovanadate reagent is added arn< the flask is diluted to
volume.

The absorbance of the yellow colo: is determined after ten min-

" utes at 400 nm. The concentration of phosphorous pento:iide is de-

termined from a calibration curve prep.red with standard solutions.
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