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INTRODUCTION

Under the dfrection of the Environmental Protection Agency, Environmental |
Engineering, Inc., conducted emission tests at the Royster Company Tripie Super-
phosphate plant in Mulberry, qurida. Three test runs:were conducted on
February 29 - March 1, 1972. - The purpose of the teéts was to obtain data for
the use of both the Industrial Stddies Branch and the Performance Standards

Branch of the Environmental Protection Agency.

Measurements for total fluorides were made af the scrubber inlet duct and
at the two out]et stacks to the scrubber. The emissions from the mixing cone'
were also meaSufed. Grab samples of the scrubbing 1iquid, the process reactants,
and the process product were analyzed for fluoride and P205 content. A schema-
fic flow diagram of all sampling 1ocafions is given in Figure 1. Complete test

results are given in Appendix A.

SUMMARY OF RESULTS

A11 process and scrubber opefating conditfons were normal during the three
test runs. No major sampling problems were encountered: the only irregularity
occurred at the scrubber inlet duct. Since entrained water Qas present at this '
sample point, the percent stack gas moisture, was ca1tu1éted using a psychrome-

tric chart.

For the third test run both the percent stack gas moisture and the f1uoride-}'
concentration for the North and the South outlet stacks are extremely low com-

pared to the other two test runs. No explanation is available for this‘anomb]yi‘

A summary of stack gas conditions, fluoride emission levels, and scrubber



efficiencies for each test run are given in Tzbles 1 - 4,
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TABLE 1

SUMMARY OF RESULTS
FLUORIDES

SCRUBBER INLET

Run No. ' .1 ' 2 | 3
Date : . 2/29/72 2/29/72 3/1/72
Barometric pressure, inches Hg _ 30 30 30
Stack pressure, inches Hg : 29.62 29.62 29.62
Stack gas moisture, % vo]ume** 3.2 2.9 2.9

| Average stack gas temperature, °F. 77 75 74
Stack gas flow rate @ S.T.P.f SCFM - 105575 95245 136147
Vol. dry gas @ S.T.P.", SCF - 65.408 60.21 114.133
Fluoride, water solub]e,‘mg : 1600 1800 2100
Fluoride, total, mg | 1600.36 1801.5 - 2101
Fluoride, water soluble, gr/SCF | 0.3767 0.4604 | 0.2834
Fluoride, total, gr/SCF | 0.3768 0.4608 0.2835
"Fluoride, water soluble, gr/CF stk. cond. 0.323 -1 0.38 0.2523
Fluoride, total, gr/CF stk. cond. 0.323 0.3853 0.2524
Fluoride, water soluble, 1b/hour 340.8 375.8 330.7
Fluoride, total, lb/hour . 340.9 376.1 330.8
Fluoride, water soluble, 1b/ton P,0 Fed.[ 21.8 23.5 20,0
Fluoride, total, 1b/ton P,0; Fed. 21.8 23.5 20.0
%crubber efficiency, % o : ——— -t e

¥ Dry, 70°F., 29.92 inches Hg.
i} v

. - .
Saturated gas; % moisture calculated from psychrometric chart

4




TABLE 2
SUMMARY OF RESULTS
FLUORIDES

- MIXING CONE PICKUP

Run No. - , 1 2. 3
Date _ 2/29/72 2/29/72 3/1/72
Barometric pressure, inches Hg 1 30 30 30
Stack pressure, inches Hg - 30 30 30
Stack gas moisture, % volume v 0.1 1.5 2.2
Average stack gas temperature, °F. 90 90 80
Stack gas flow rate @ S.T.P., SCFM 246 239 292
Vol. dry gas @ S.T.P.", SCF 51.169 48.482 61.457
Fluoride, water soluble, mg ' 46.8 61 11.1
‘Fluoride, tota],-mg » ‘ : 405.8 408 778.1
Fluoride, water soluble, gr/SCF - | 0.0141 0.0194 -0.0028
Fluoride, total, gr/SCF - 0.1221 0.1296 0.195
Fluoride, water soluble, gr/CF stk. cond. 0.0136 -} 0.0184 0.0027
Fluoride, total, gr/CF stk. cond. 0.1178 0.1233 0.1875
Fluoride, water soluble, 1b/hour ' 0.0297 - 0.0397 0.007
Fluoride, total, 1b/hour | 0.2579 - 0.2654 0.488
Fluoride, water soluble, 1b/ton P,0; Fed. 0.0019 0.0025 0.0004
Fluoride, total, 1b/ton PO Fed. - 0.0165 0.0166 0.0296
~Scrubber efficiency, %

* Dry, 70°F., 29.92 inches Hg.




TABLE 3

SUMMARY OF RESULTS
FLUORIDES

OUTLET NORTH

Run No. 1 2 3
Date : . 2/29/72 2/29/72 3/1/72
Barometric pressure, inches Hg 1 30 30 30
Stack pressure, inches Hg | 30 30 30
Stack gas moisture, % volume . 3 2.8 0.4
Average stack gas temperature, OFT 88 89 86
Stack gas flow rate @ S.T.P.f SCFM 64741 65060 63591
Vol. dry gas @ S.T.P.*, SCF o - 95.346 96.426 | 94.688
Fluoride, water soluble, mg '_ 34.4 24.8

Fluoride, total, mg ' v 34.46 24.8 6
Fluoride, water soluble, gr/SCF 0.0056 0.004 0.001
Fluoride, total, gr/SCF 0.0056 0.004 0.001
Fluoride, water soluble, gr/CF stk. cond. 0.0052 0.0037 0.0009
Fluoride, total, gr/CF stk. cond. | 0.0052 - 0.0037 0.0009
Fluoride, water soluble, 1b/hour 3.08 2.21 0.53
Fluoride, total, 1b/hour f‘ 3.09 2.21 0.53
Fluoride, water soluble, 1b/ton P,0 Fed. 0.197 0.14 0.03
Fluoride, total, 1b/ton P,0; Fed. 0.198 0.14 0.03
§Frubber efficiency, % 98.5 9§.d 99.8

* Dry, 70°F., 29.92 inches Hg.




TABLE 4

SUMMARY OF RESULTS
FLUORIDES

OUTLET SOUTH

Run No. 1 2 3
Date 2/29/72 2/29/72 3/1/72
Barometric pressure, inches Hg 30 30 30
Stack pressure, inches Hg 29.91 29.91 29.91
Stack gas moisture, % volume 2.9 2 3.1 -0.2
Average stack gas temperature, °F. 89 90 87
Stack gas flow rate @ S.T.P.. SCFM 42317 40952 43090
Vol. dry gas @ S.T.P.", SCF 71.375 66.89 68.094
Fluoride, water so]ub]e; mg 24.5 17.8 0.52
Fluoride, total, mg 24.59 17.8 0.52
Fluoride, water soluble, gr/SCF 0.0053 0.0041 0.0001
Fluoride, total, gr/SCF 0.0053 0.0041 © 0.0001
Fluoride, water soluble, gr/CF stk. cond. 0.005 0.0038 0.0001
Fluoride, total, gr/CF stk. cond. 0.005 0.0038 0.0001
Fluoride, water soluble, 1b/hour 1.9 1.4 0.04
Fluoride, total, 1b/hour 1.9 1.4 0.04
7m;]uoride, water soluble, 1b/ton P,0. Fed. 0.12 0.09 0.003
Fluoride, total, 1b/ton P,0; Fed. 0.12 0.09 0.003
" Scrubber efficiency, % -— — _—

AN

* Dry, 70°F., 29.92 inches Hg.
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Process Description

ROP triple superphosphate is made by reacting 32-34 percént
P205 rock with phosphoric acid in a TVA cone-type continuous mixer
to yield a productyéontaining 46% P205;, The principal reaction
is as follows:

Ca3(PO4)2 + 4 H PO4 + 3H20 —p> 3 Ca H4 (P04)20H20

3 .
The cone discharges to a slowly moving belt called the "den"

on which the reactions continue until the slurry solidifies ahd is

discharged to the storage pile. The reactions go to near completion

in the pile where after sufficient curing the product is ready for

. shipment.

Process Operation

Run #1 was conducted from 12:40 p.m. £0‘3:20 p.m. on-
February 29, 197?. The second}test was comp]efed'at 7:04 p.m. the
same day. Run #3 was carried out from 9:08 a;m. to 11:12 a.m. on
~ March 1. Procéss and scrubber conditions were normal throughout

the three tests.

fead



LOCATION OF SAMPLING PQINTS

The sampling sites and number of traverse points were |
selected as per "Method I - Sample and Velocity Traverses for'Sta-
tionary Sources, Part 60, Subchapter C, Chapter 1, Title 40," Federal
Register, No. 247-Pt, II-1, |

‘The above method suggesfs using two perpendicular diameters
of traverse poihts per sampling statidn, however, on-site conditions
necessitated the use of only one traverse diameter in some cases. The
suggested‘number of traverse ﬁoints per’diameter was used where possible
without sampling within one inch of the inner wall.

| Figures 2 through 5 are schematic diagrams of the stack con-
figurétions near the sampling location, and the sampling points traversed

during the emission tests.




CINLET

e | DISTANCE
AV ERSE|FROM PORT
(INCHES)
v { 5/32
2 3 25/32
3 & 7/106
4 9 3/8
5. 2 916
c 16 5/32
7 | 20 5716
8 25 i5/32
) 32 21/32
o 53 §/32
T GO 9/16
i2 65 23/32
i3 69 2732
4 T3 i6G
I5 76 5/8
. e T9 96
. 7T | 82 132
e B4 13/ 16

FIGURE 2 A-AS
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MIXING CONE PICK-UP

e | DisTANCE
RAVERSE | FROM PORT

PCINT NO.
(INCHES)

i /4%
2 T/8"

3 I 374"

4 4 /8"
5, 5%

G 5 5187

* e '
Not sampled - too close
~“to stack wall’

A-A"

FIGURE 3
11



>

OUTLET NORTH
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»2 (INCHES)
¥ i 5/32
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T
BLOWER
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FIGURE 4
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COUTLET  SOUTH
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4 G5 /8
5 G O 150321
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SAMPLING AND ANALYTICAL. PROCEDURES - .

A. Preliminary Moisture Determination

‘The preliminary moisture content of the stack gases at each

'samp1ing site was determined by Method 4 of the Federal Register
(Volume 36, Number 247, Part II, December 23, .1971).

The only significant difference betweén 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 disti]]ed-deiohized water
followed by two dry midget impingers in place of a silica gel cariridge.

At sampling sites where liquid entrainment was a problem, the
preliminary and final moisture contents were determined from wet and
dry‘bulb'thermometry.* See Appendix B  for fhe data used in determining
the preliminary mofsture contént'of the stack gases. |

| After completing the moisture run, the total impinger liquid

plus water rinsings of the probe tip thorough the fourth impinger.were
placed in an 8 ounce po]yethy}ene container. The samples were held by :
EPA personnel for further analyses.
B. UPreliminary Vefocity betermiﬁatibn

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 qnd minimum
% -
Scrubber In]et
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velocity heads across each stack area were.determined so that a propef
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.

C. Samp]ihg 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 direétly following the glass probe. The
sampling train used in these tests contained no heated box and the filter
holder was placed between the third and fourth imbingers (between dry
impinger and silica gel impinger) to prevent'sqmp1e carry-over. Figure E
7 is a schemétic diagraonf the sampling train used. |

After the selection of the samp]ihg site and the minimum number

of sampling points per Method 2 of the above mentioned’Fedéral Register,
three separate test runs were performed. ‘For each run, the required
stack and sampling parameters were recorded on fie]d data sheets. Théy'
are.fnc]uded in Appendix B. Readihgs were taken at each travefse pdint

- at Teast every five’minutes, and when significant changes in stack'para-

L meters necessitated additional adjustments to maintain an isokinetic flow

rate. Nomographs were used to aid in the rapid adjustmeﬁt of the sampling

15



rate. The traverse points were selected to maintain at least one inch
from the inner stack wall.

After.each run, the 1iquid volume in the first three impingers
was measured volumetrically and the silica gel was reWeighed. The im-
pinger liquid, the filter, plus thé water washings of the probe and other
sampling train comﬁonents up to the\si]ica gel were placed into_po]y—

ethylene containers.

D. Liquid and Product Grab Samples

Periodically, during each test run, grab samples of the raw
materials, finished product, and scrubber liquid were taken, and the
temperature and pH were determined at the site. On some occésions,
the samples were split with the plant personnel so that comparative

éna1yses could be performed.

E. Laboratory Analysis Procedures

| Water soluble fluorides were done bx‘a’su1fuf1c acid disti}]a-
tion followed by the SPADNS-ZIRCONIUM LAKE METHOD;' Water insoluble
f]uorides were first fused with NaOH followed by a'su1furic acid distilla-
tion then by the'SPADNS—ZIRCONIUM LAKE METHOD.

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

A1l other P205 ané]yses were done by plant personnel.

For more details of exact method used, see Appendix C.

16
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. Vacuum Gauge
:  Air Tight Vacuum Pump

. Calibrated Orifice
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APPENDIX A~

Emission Calcu]_ations & 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 zerx
TS - Stack temperature, °R
TM - Meter temperature, °R
H - Average square root of velocity head, 4inches H20
. AH - Average meter orifice pressure dlfferentlal 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 impringers, milliliters
Po ~ Pressure at the dry test meter orifice, [ﬁB +ZX inches Hg
-13. 6 :
STP - Standard conditiomns, dry, 70° F 29.92 1nches Hg

- - — . e - - - - e

VWV - Conversion of condensate in mllllllters to water vapor in cubic feet (STP)
VSTPD - Volume sampled, cubic feet (STP)
VT - Total water vapor volume and dry gas volume sampled cublc 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, % B
HxTS - 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 descrlbed in Federal Register)
- TIME - Total Sample Time (mlnutes) : :



VSTPD

VT

FDA

FMOIST =

MD
MS
Gs
EA
U
Qs
 QD

~ QSTPD

"PISO

EQUATIONS FOR CALCULATING FLUORIDE EMISSIONS B -

= (0.0474) x (VC)

= (17.71 x (VM) x (PB + f%%g. ) = T™
= (VWV) + (VSTED)

= (VHV)= (VT)

- (1.0) - (W)

= Assumed moisture fraction |
= (0.44 x % €0,) + (0.32 x % 0,) + (0.28 x % Np) + (0.28 x % CO)
- D x FDA) + (18 x W) |

= (MS) = (28.99) , . -

= [ooy = 2 0, - £,99] = [(0.266 x % ) - (% 0, - % CO):]
= (174) x (CP) x (H) x vQTs x 29. 92)-(Gs x PS)

= () x (AS)
= (QS) x. (FDA)

_ 530 PS
= (@) x (29.92) * (TS)

]

(0.00267 x VC x TS) + (Po x TS x VM-%_TM) n{- (Ti@evg H_x PS x AN)

Fluoride»Emissions:

MG = Milligrams of fluoride from lab analysis

. Grains/SCF = (0.01543) x (MG) - VSTPD

. Lbs/hour

Grains/CF Stack Cond. = (17.71) x (PS) x (FDA) X (Gralns/SCF)--(TS)

(GralnS/SCF) X (o 00857) x (QSTPD) .
P,05 Fed

Tons/hour, determined from plantvdaté .

Lbs/ton 2,0, Fed = (lbs/hour)—}-(Toﬂs/hour,ons Fed)



FLUORIDE EMISSIONS



fad »n/ "Y"’(VI"'I ALY S
QQUELL TLOL DALA

TEST HO - ' o N0 OF RUNS -
PLANT - ROYSTER ROP BARTOW, FLA. :

SOURCE - SCRUBRER INLET
ITYPE OF PLANT -

CONTROL EQUIPMENT -
POLLUTANTS SAMPLED -

- ———— - o — A —— " WY £n S T A G S S e S S S S S U S P N S e o o (et s G S S Y WA S S G TR T B T Sk S e G PP TP ST P G0 WY Vg Gy S Sk Gy TR Yo VRS Gy G RS SYD G Y S e B s s SRS

1)RU HUMBER , R N N S d 2 i D 1
2YDATE : looyoazza__l_2s2a/722 1 31070 4
3YTIME BEGAK - loaoewa ol 2gzza___1__Qg:sa___1
w)PINE END - ‘ . l-%%;23____1_12;Q5___-l-_LLLQ&_“_i
S)YBAROMETRIC PRESSURE, Ii! HG - 130 130 130 ____ 1
6 )ETER ORIFICE PRESSURE DROP, IN HpO loo.ga o lo.ze 1l 2.78 .l
7)VOL DRY GAS, METER COIID, CUBIC FELET lgg. uwan___1.62.296 __1 115.325 ]
§)YAVERAGE GAS METER TEMFPERATURL, DEG F loeg.a_____ 189, 4 1.0 1
9)VOL DRY GAS, S.T.P. , CUBIC FEET J.es5.u08 1 60,21 ___l_1a2n.133 |
10)TOTAL 720 COLLECTED, ML loiox.s 1. 2i8,7 1 2u7.2_ __ !
11)VOL #20 VAPOR COLLECTED, S.0.P. , CU FT] 9,08 ____ 120,37 1 1172 1
12)STACK GAS MOISTURE, PERCENT VOLUNE 132 1l 2.9 o 2.9 1
13)ASSUIED STACK CAS MOISTURE, PCT VOL 13 {10 2.9 __ ]
14)YPERCENT CO2 o : . i A i -
15)PERCENT 02 e N 1 .
16 )PERCLET CO . , S d e e
17)PERCENT W2 ' o e N L S .
18 )PLRCENT EXCESS AIR - 1.0 10 oo
19)HOLECULAR WEIGHT OF STACK GAS, DRY ] 286,85 _..__.1.28,85 1 28,85 ___._
20)MOLECULAR WiEIGHET OF STACK GAS, STK COID] 28.50. . _128.54. . ___ 1l o8.54
21)574ACE GAS SPECIFIC GRAVITY J.0.98 _____ lo.98 ____ l_098 ____.
22)AVG SQUARE ROOT (VEL HEAD), I H20 l0,815 ___16.732 ___1_.90.831 __.
C23)AVERAGE STACK GAS TEMPERATURE, DEG F | 77 1788 A S
2U)AVG SQUARE ROOY (ST TLHPxVEL HEAD) lig. 889 __116.928 1 _18.207 _ .
25)PIT0T CORRECTION FACTOR o lo.es _ ___ 10.83 _ .1 0.83 .
26)5PACE PRESSURE, I HG, ABSOLUTE 129,62 ___1.29.62 ___ 1_29.52 .
27)STACK GAS VEL, STACK COED, F.P.M. 12767.% ____1_2478,5 ___ 1 _35372.5___.
28)STACK AREA, SQ FEET , : 140,38 jno.on | Ho.su
29)EFFLCTIVE STACK AREA, SQUARE FRET luo,34 o pho,3b | H0.3h
30)STACK GAS FLOW RATE, S.T.P. ., SCFuD 1105575 ____ 195245 d_J3614 .
C31)HET TINME OF TEST, HINUTES - 1326 125 1228
32)SAKPLING NOZZLE DIAMETER, ITHCHES -1 0.25 o _10.25 19025
33)YPERCEZNT ISOKRINETIC SR 158.3 _____ 159.5 .. 1_78.9_____
34)PLUORIDE - WATER SOLUBLE, MG 13600 13890 1 =#i00 _
YT DTN ‘rATAT 1.4 1600, 3¢ 2EULNTS 2701 )
35)YFLUCGRIDE - YOTAL, _ MG l-~_ﬁJ _____ ek 5 e e
36 )FLUORIDE - WATLR SOLUBLE, GR/SCF 1}&5&3&&___.7%‘30%___; IR
37)FLUORIDE - TOTAL, GR/SCF 10,8788 T UL IoUE T 0L 205
38)FPLUORIDE - WATER SOL., GRJCP, STK Cib, |9.343 JUeods ] Yefnes
naa . mamaT e amy R NICREEEE TTITIW
39)FLUORIDE - TOTAL, ¢r/cr, Srx ocin, 10.823 . 108809 | Jef2ed
WO)FLUORIDE - WATER SOLUBLE, LB/EOQUR . ]340.8 1375.8 . 1.330.7 _ __
W1)YPLUORIDE - TOTAL, LB/HOUR 1340.9 """~ 1376.1 1_330.8 ____
C , oo .
W3)PLUORIDE - WATLR SOL., LB/TOH P20s Fpp |21.8 "~ 1235 " 1.20.0 ____
NUYFLUORIDE - TOTAL, LB/TOH P205 Fip | 21877~ 123.5 - ____1.20.0-__. _

*xk xS U P+ DRY, 70 DRGREES F, 29.92 ITLCHES MERCURY***
Saturated gas; % moisture figured from psychrometric chart, not from volume *
of water collected. :



SQURCE T38Y DATA

TEST 110 - : N0 OF RURS -
"PLANT - ROYSTER ROP BARTOW, FLA. B : _
SOURCE - MIXING CONE PICRUP ' -
TYPE OF PLAHT - . ' ' ‘ '
COUTROL EQUIPHMENT -

POLLUTAIITS SAMPLED -

P e e e S et e P G TP Gt YD S mp e ey S B Gt S v G S S S S S W ey T S et Ge . S T e S D e A S S S s Wit I e T Pt Gt WD s s St S P TR WY My T SR WS S S it VP T A B M M S N D G Ve W €|

1)RU: HUNBER . I I R B S S | S S d
2)DATE : clo2z29z72 1 _opoepra-l o agayon )
3)TIME BEGAK ' l12:u0 1 _seevngecdo9no 1
W)TTME END : oo bewssta sl tde00. ]
SYBAROMETRIC PRESSUREZ, Iil HG 180 d 20 o aq !
G IMETER ORIFICEZ PRESSURE DROP, IF Hp0 1 0,5 _____ oot 0.7 ___1
7YVOL DRY GAS, METER COND, CUBIC FEET 152,177 1 _we _esa__l_si.naon
8)YAVERAGE GAS METER TEMPERATURE, DEG F 1.82,6_____ lo a6 70,9 ___ 1
9)VOL DRY GAS, S.T.P. , CUBIC FEET 151,269 __1__ng. uee _l 61 n57 ]
10)TOTAL 120 COLLECTED, ML 1.0.6 _____ doas. s 1 290 1
11)VOL #20 VAPOR COLLECYED, S.7.P. , CU FTJ 0,03 _ ___ fe o722 1l a.39 1
12)STACK GAS MOISTURE, PERCENT VOLUNE 1o, s oo ]
13)ASSUIIED STACK GAS MOISTURE, PCY VOL 12 T e ]
14 )YPERCERT CO2 . _ R N Lo T
185)PERCENT 02 S L d
16)PERCLUT CO . T de O S ]
17)PERCERT N2 T de S G e 4
18)PERCENT EXCESS AIR N S O | S I
19)MOLECULAR WEIGHT OF STACK GAS, DRY 128,85 | oa g5 | 28,85
20)MOLECULAR WEIGHT OF STACK GAS, STK conpl 28.84 1 _»28.69.__ .1 28,63
21)STACK GAS SPECIFIC GRAVITY . 10.%9 ____ oo 1 .©6,%89 ____ !
22)AVE SQUARE ROOT (VEL HEAD), I H20 1o.4 1.0 ag___i_&bﬁjj_w__?
23)AVERAGE STACK GAS TCMPERATURE, DEG F . 1. S0 1980 180 .
2u)AVG SQUARE ROOT (STXR DLMPxVEL HEAD) 18.3873 ___ los. e 111,003 _ .
28)PITOT CORRECTION FACTOR ' - 10,83 i 083 ____1 0,83 ____
26)STACE PRESSURE, I HG, ABSCOLUTE 130 l_30 o __ .30 . __.
27)STACK GAS VEL, STACK COED, F.P.M. 12355.8 __l_4322,n 1 31597.n _
28)57ACK ARDA, §Q FEET : 10.28 l_o0.19 1 _0.15 ____
29)EFFLCTIVE STACK AREA, SQUARE FEET 16.18 l_0,19 ___ 1.0.12_____
30)STACK GAS FLOW RATE, S.T.P. , SCFUD 1256 "7 1_ 239 1_202 —— —
C31)RET TINE OF TEST, MHINUTES o opi2o0 l_120 J_i20
32)SAMNPLING RNOZZLE DIANEVER, INCHES 1,07?§ ______ 1.0.25 1.%6.25 -
33)PERCEAT ISOKINETIC 13ses lo8h.2 1277
34)FLUORIDE - WATER SOLUBLE, MG ‘ FRLEE N J.6L J.11.1
35)FLUORIDE - YOTAL, . MG 1 HUS.E T hos 1.778.1 — —
36 )FLUORIDE - WATER SOLUBLE, GR/SCF (U g, 0dg | 0,0828
37)FLUORIDE - T07TAL, GR/SCF 1.7 6, 1296 | 0,155 -
38)FLUORIDE - WATER SOL., GR/CP, STK Cup, |U.9190 """ 17"G,0iga __] 0.0027 "~
39)FLUORIDE - TOTAL, Gr/Cr, STX cup. [O0ei1VETTTYT0.A033 ] 0.TATETTT
WO)FLUORIDE - WATER SOLUBLE, -LB/HOUR LU T "0, 0567 | 0,007
W1)PLUORIDE - TOTAL, LB/HOUR A B N B
1 SRS S Lo

W3)PLUORIDL - WATER SOL., LB/70d P205 pPEp [O9-0018 777470, 0025 | 0.0005 "~
-~ TOYAL, LE /108 P205 rip [ 09185 T 0.0166__ [ U.0795

WY )FPLUORIDE

*xk x5, 0, P,«>*DRY, 70 DEGRLES F, 29.92 IUCIES MERCURY#**x




VATER SOL., LB/T0i

T0rAL, LE/T0

YW3)YFPLUORIDE
Y4 )YFLYORIDE

P205

'

*x xS U P« DRY, 70 DRGREES F, 29.

r205 FED |
FED

92 TNCIES

SQURCE Ti9L8 DALA
TEST HO - RO OF RUNS -
PLANT - ROYSTER ROP BARTON, FLA. :
SOURCE - QUTLET FORTH : .
TYPE OF PLANT -
CONTROL EQUIPMENT -
"POLLUTAHTS SAMPLED -
1)RUF HUMBER | ST B, do de R 1
2)DATE lo_2g2agz0d 2s20z72 1 3/1/72_ .1
3)TINE BEGAL 2l dotzeou 1 _9:00 1
W)YTIME EHD . lo_1s:20 1 29-.0u 1 11:12 !
SYBAROMETRIC PRESSURE, II! HG : 1 30 1o 30 130 1
6 )METER ORIFICEZ PRESSURE DROP, IH Hy0 2021 2,072 ___1_..1.82_ ___1
7)VOL DRY GAS, METER CO{lD, CUBIC FEET lo_g99.1ea . 1__¢9,45¢ _1__95,519 _ _1
8)AVERAGE GAS METER TEMPERLTURE, DEG F  |__ 9s5.6____t 9%0.9_ ___1 78,6 _ 1
9)VOL DRY GAS, S.T.P. , CUBIC FEET 1. _9s5.3ue__1__96,42¢6_ _ 1 9w.,688 |
10)TOTAL 1120 COLLECTED, IiL lo.gse e 1_.58,5_ 1. 7.2 _ ____1
11)VOL #20 VAPOR COLLECTED, S.7.P. , CU FTl__2.94 ___1__2.77____1_0.3u4 ____1
12)STACK GAS MOISTURL, PCERCEET VOLUME S 2.8 o 1
13)ASSUNED STACK GAS MOISTURE, PCT VOL . 2.9 12w 2.5 1
18 )PERCERT CO2 - } i S de 1
15)PERCENT 02 | R —— R . e i
16)PERCIIT CO i i d 1
17)YPERCENT N2 i U d d
18)PLRCENT EXCESS AIR ) D I I S 1.0 1
19)HOLECULAR YEIGHT OF STACK GAS, DRY {_208.85_ __1 28,85 | 28,85
20)HOLECULAR WEIGHT OF STACK GAS, STK corp)__28.53___1 28,55 ___] 28,81 |
21)STACK GAS SPECIFIC GREVITY l_. 098 ____1_ 0,98 ___1 0.99 i
22)AVEG SQUARE ROOT (VEL- - HEAD), Il H20 l.Q.715 ___4_ 06,718 __1_0.686 |
23)AVERAGE STACK GAS TENPERAYURE, DEG F 1_’88 . ____ l_.88.7 ___ 1.86.2 __ .
2UYAVG SQUARE ROO0Y (SPX TLMPxVEL HEAD) l_216. e 1 16,82  _1.16,037 1
28)YPITOT CORRECTION FACTOR l.0.83____1.0.85 _ _ 1.0.83 J
26)STACE PRESSURE, ITil #G, ABRSOLUTE 1_.30 130 . __ 139 - .
27)STACK GAS VZL, STACK COED, F.P.M. l_2u3u ___f_2uwuu,7 | 2320,2
28)SPACK ARDA, SQ FLET S 28,27 | 28,27 | 28.27 .
29)EFFLCTIVE STALCK AREA, SQUARLD FEET 28,2y |28 T T
30)STACK GAS FLOW RATE, S.T.P. , SCFMD _ 647 65060 BT
31)WEY TINE OF TEST, MIJUTES _ _dio 1_335L____;1_1f07 ______
32)SAKPLING NOZZLE DIANMEPER, INCHES _0.25 1025 1 e T
33)PERCERT ISOKINETIC ‘ ELE N N LR R L P R
34)PLUORIDE - WATER SOLUBLE, MG _%;b{kr_-_1_€;F‘§ _____ i_g _________
35)FLUORIDE - YOTAL, MG , A los s .
36 )PLUORIDE. - WATLE SOLUBLE, GR/SCF L I A M
37)FLUORIDE ~ TOTAL, GR /SCF BT D L B K,
38)PLUORIDE - WATER SOL., GR/CF, STK Cyp. |_0.0052 17T UUI7~~~ T 0003~
39)FLYORIDE - TOTAL, Gi/Cr, Srx cikp, | 0,002 7 ULUUTTT T 0L ODDETTT
WO)FLUORIDE - WATER SOLUBLE, LD/HOUR 1_?g<§gv___i_?;¢3£n___ TOTIITRTTT
Y1) PLUORIDE - TOTAL, LB/HOUR R N A L N

3?333"“"‘&"D703??—“’

R R S N AT

MERCURY %% *



TEST [0 -

PLANT
SOURCE -

- ROYSTER ROP
ouTLrT SOUTH

| i¥%p]
i
Ic
ps}
Ky
1o
~3
i
3
o]
[
=3
[N

B

TZP; OF PLANT -
CONTROL EQUIPMNENT -
POLLUTANTS SAMPLED -

0 OF RUES

BARTOW, FLA.

v o - D S b e S v S W — A W G W S S T G S Fhrdh S S A i el A Sy s it P SO ol D B G WA Y Bla Gt PR DA S S ST Bl S U ST TS Gy DD Y St SD gy S S St SR U Uy o A Vol MO T et A

1YRUL HUMBER
2)DATE
3)TINME BEGAN
L W)TIME ERD
SYBAROMETRIC

7)VOL DRY GAS
BYAVERAGE GAS

PRESSURZ, Il HG- ,
6 )NETER ORIFICE PRESSURE DROP, IF Hy)
FEET

, METZR COlD, CUBIC
METER TEMPERATURE, DEG

77 !

Ll 2z2az22__l_ 2420422 1 3si7a 1
cloi2zuwoo A 15es8 ol gs00omo_ ]
l_25:28 1l 19:00 .l 11:12_ 1
130 - 130 . _____ 130 1
l.o.94 1l o.85 1l ao.aa____._ 1
l_z3.u802 1 _69.128_ _ 1l ce.seca_ .1

F

8)VOL DRY GAS, S.T.P. , CUBIC FEET 1 71,3875 __1 88.89____l1l68.09u___1
10)FP0TAL 1720 COLLECTED, NI l_us5,5 l_us lo2wa .1
11)VOL i20 VAPOR COLLECYTED, S.7.P. , CU FT] 2,16 _____1l 2.28_ ____ leoe1t o~ 1
12)STACK GAS MOISTUREL, PCORCENT VOLUNE 1 2.9 ____ B loo 1
13)ASSUNED STACK GAS MOISTURE, PCT VOL 12,9 ____ J2.90 ___ lowo 1
14)PERCERT CO2 | R i B 1
15)PERCENT 02 [ L e N
16 )YPERCEIT CO I d o
17)PERCENT N2 | N R B
18)PERCENT EXCESS AIR y , 10 o o ]
19)MOLECULAR WEIGHT OF SYTACK GAS, DRY 128,85 ___1 28,85 ___lo2s.8n____ R
20)MOLECULAR WEIGHT OF STACE GAS, STK corpl 28,53 ___1.28,51_ ___128.83 ____1
21)STACK GAS SPECIFIC GRAVITY 1.0.98 ____1.0,98 ____ lo.99 .
22)AVE SQUARE ROOT (VEL HEAD), Il H20 10,468 [ o.u54 ___lo.u85 _____
23)YAVERAGE STACK GAS TENPERAYURE, DEG F 88,7 1.89,5 lac. 5
2W)AVG SQUARE ROOY (STX TLMPxVEL HEAD) 1.10.968 110,645 110,872 .
25)PIT0S COPRECTION FACTOR 0,83 1 0.83 lo0,83 .
26 )5TACK PRESSURE, IN HG, ABRSOLUTE 29.91 129,91 ___l29,91 ___.
27)STACK GAS VEL, STACK COED, F.P.M. 1596,9 ] 1550,3 ___1i574,7 .
28)SEACK AREA, SQ FEEY A 28,27 __ 128,27 __._128.27 ____.
29)EFFLCTIVE STACK AREA, SQUARE FEET 28,27 128,27 ___l28.27 ____.
30)STACK GAS FLOW RATE, S.T.P. , SCFMD 12317 1 20852 _ __1u3090 ____.
31)EED TIMD OF TEST, MINUTES 120 t.r20 1120 ..
32)SAMPLING NOZ2LE DIAMEVER, INCHES 0,25 10.25 10.25 _____.
33)PERCENT ISORINETIC 216,06 Jri2.9 lioe.2 ..
34)YPLUORIDE - WATER SOLUBLE, M 12%.s 1r7.8 10.52 .
38YFLUORIDE - 7OTAL, MG 12%es8 1i7.8 . 10.52 .
36 YPLUORINE ~ WATER SOLURLE, GR/SCF U U050, 004 " 170,0001
37)FLUORIDE - TOTAL, . "GR/SCF ‘ (00058~ 0,00k "~ "10.0601____
38)FLUORIDE - WATER SOL., GR/CF, STX CiD, |U.005 ~—"— 10,0638 10,0001
39)FLUORIDE - TOTAL, gi/er, svx cip. 10005 19.99s8 _ 10.000%
WO)YFLUORIDE - WATER SOLUBL, LB/HOUR (Rl T T NSEE 0,063
W1)FLUORIDE - TOTAL, LB/IOUR JAnEERL T UsEE 10.0n3n
- _ L i
83 )PLYORIDL - WATER SOL., T8/70i P20% FEp [O.1e20 70,0899 "7~ 70,0008
WW)FLUORIDE - TOTAL, LB /Toii P20s wipp [0.1230 7 ) ULUEEY 77 10,0026
xx xS, 0 P, «+DRY, 70 DIGREDS F, 29.92 THCPES MERCURY %+ %



SCRUBBER EFFICIENCY



Scrubber

107058

42317
1.9

Inlet .

Flow: 105575(DSCFM)
Fluorides: 34009 (#/hr)

4,99
To
64741 Atmosphere
3.09
From Pond
North
Stack -
Scrubber
Efficiency:98.5%7 o | 7

South.
Stack

To Pond

Royster Company
Triple Super Phosphate
: Run 1 '



Scrubber
Inlet

" Flow: 95245 (DSCFM)
Fluoride: 376e1 (#/hr)

From Pdnd.

Scrubber.

Efficiency:99.

0%

106012

3.61
4 ‘To
65060 A ‘Atmosphere 40952
2.21 1.4
North South
Stack Stack
A N

To Pond

_ Royster Company
Triple Super Phosphate
Run 2




106681

0.57
g To
Atmosphere
63591 | | 43090
From Pond 0.53 ' - 0.04
North - South'
Stack _ - Stack
- Scrubber
Scrubber :
Inlet
Flow:136147(DSCFM) —
Fluorides:330.8 (#/hr)
Efficiency:99.8%2 | = | - ' A

To Pond

Royster Company
Triple Super Phosphate
Run 3



APPENDIX B
Field Data



PRELIMINARY MOISTURE DETERMINATION
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PRELIMINARY CHECK FCR STACK GS
- MOISTURE CONTENT AND SPECIFIC GRAVITY

'.Plan-t Bun-0- Fle 5‘*‘“*&5 $Tera%6 Stack m?’ﬁéiﬁé

N T Oy

Date géi‘&% j"M Sample Time_ /& 2.7 Barometric Pressure_~ - "He
s __lod ] | |

e B s A & £ .
7 I NV L
. 7 ,ﬁ’\"w;\“{\},,,lyawi_ SE ! e

733 085~

Moisture Content == Mothed 1

~Final Dry Test Meter Reading . e ' : ptB
Initial Dry Test Meter Reading 7 B/, 7 oo Fi3
. L {"""’
Dry Test Meter Volume Sampled 4 /i)j gﬂ 73
Average Meter Temperature ' - 7E - ‘ op
Average leter Vacuunm T F— ‘ "Hg
0%~ : F e
_ /15 A Average Meter Orifice AH RN e "LEL0
< R T . - o S
N5 30 "ﬁ&} Sampling Rate LEey
g - | | ,
P b Barometric Pressure 3 Meter Crifice R ’ "Uy
\) “(9'1*\ o ' )
G197 - Dry Gas Volume Sampled 3 70 °F, 29.92 "Hg T
‘QS' p r}jzf : ) - i v ) :
s ¢ Cordensate Volume ml
"3\‘-1 . C\ . - -
2 Water Vapor Volume 3 70 °F, 29,92 “Hg S w3

, . ' . e . .
Moisture Fraction, Hp0_ &7 & « ¢ 0  Fraction Of Dry Air, FDA

. Moisture Content == llathed 2

Dry Bulb Tenpe. °F Wet Bulb Temps __°F Dew Point Tempe °F

g T

: . : ~ S
Vapor Pressure Of IH,C 3 DP - "Hg  3tack Pressure O~ T "He

Moisture Fraction, HEp0Q Fraction Of Dry Air, FDA

Specific Gravity -

.\v\ ) )
Dry Molecular Weight, lig =Eu¢(-f§co{] EJ 3L(,002] E) 28(%1, + coﬂ:
Molecular Weignht B Stack Conditions, A —-["d) <«(F DA] [1 )x(HzCZ)] = o

Specific Gravity (Referrsd to air), Gg = (Ms) -+ (28.99) =




Sivinth DC‘[ CEL.. X FCR STACK GAS
--MOISTURE CONTENT' AND SPECIFIC GRAVITY

Plant_ /2:e - O ﬁ“;%s ﬁf”"ffﬁ Jﬁﬁw Stack i %inte Crne Pecwtn

Date Efi»?ﬁ;g‘, Sample Tmn//ﬁﬂ /020 Barcmetric Pressure___3(2  “Hg

" Moisture Content == Mothed 1

Final Dry Test Meter Reading “?7?: A//x ZQ . Ft3
‘ S,ﬁf?  Initial Dry Test :-ie'ter Readinz 4?‘ Cz&, = J‘fi’ FtJ
e ;5"‘31 [0\'?' “Dry Test Meter Volume Sampled . :;2 ¢ é ? m? 73
y}{‘ ‘ e - Average Meter Temperature S oF
Average leter Vacuun L | | o "Ug
N Average Meter Orifice AH ﬁ’ ::f:: ' , "Ho0
O (‘({\)/J\ ” Sampling Rate . C: ;?,5) ’ _ LF: |
9) . o “Barcmetric Fressure 3@ Meter Crifice \? o L
Dry Gas Volume Sampled 3 70 °F, 29.92 "Eg o ’ o3 |
Cordensate Volume ‘ B . ml
Water Vapor Yolume 3 70 °%, "9 92 “Hg T . T3
loisture Fraciion, ’:{20 Fracticn Of Dry Air, FDA
Moisture Contont == Yathed 2 _ :
Dry Bulb Temp. Bed °F et Tempe_ 0 07 Dow Point Temp. L zer
Vapor Pres.,hre of "20 3DP .. 560 L""g Suabx Fressuren D“ i’”’;‘s? i“r’g
foisture Fraction, Ep0Q @920 Fraction Of Dry Alr FDA O. Q%

Syecific Gravity

Dry Molecular Weight, Mg = L_.-m(,m,c?] E) 32(w9-] +[(-) 28(%M, + CO]

Molecular Weignt 3 Stack Conr’ltlond, Mg —DId)*f(rDA] E (18)x{H O]

Specific Gravity (Referred to air), Gg = (¥;) = (28.99) =



 PRELIMINARY CHECK FCR STACK GAS
MOISTURE CONTENT AND SPECIFIC GRAVITY

- <y : S,
Plant_l%cel -0 Tile Alea ¢ oo@be  Stack QDuFecy 4007w
- ~d
Date ,;?j;?‘?f? @= - Sample Time __ Barcometric Pressure R

Moisturs Content ~= Mathod 1

Final Dry Test Meter Reading o3

- Initial Dry Te.st Meter Reading Fe3

’ Dry Test Meter Volume Sampled ‘ 3
Average Meter Temperature '7 ~ ’ B - op
‘Average. Meter Vacuum "g
Average Meter Orifice AH & o535 "0
—Sa.mpling Rate | CLEd
‘Barcmetric Pressure @_'I{eter Orifice 20 "y
.‘Dry Gas Volume Sampled 3 70 °F, 29,92 "Hg 2,97 743
Condensate Volume o :fj 5 ,'f . ' ml
Water Vapor Volume 3 70 °F, 29,92 "Hg - o L | "_:‘t3
foisture Fraction, H,0 _ Fraction Of Dry Air, FDA

Moisture Content, == Yathed 2

oL en - o ' o
Dry Bulb Temp._52 °F ‘Wet Bulb Tempe °F Dew Point Tempe °r

Vapor Pressure Of H,0 3 DP "Uz  Stack Pressure "o
. . e S oA . . s ooy A 2L
{oisture Fraction, Hy0 a0 Fraction Of Dry Air, FDi 2.9 4

Specific Gravity _ . _
Dry Molecular Weight, Mg = E.&’J(ZCOZ:)] +E).32 (','5023 +-E).28(;7)I‘12 + CO] =

Molecular Weignht 8 Stack Conditions, Mg =E“d)3<(FDAi] + ElS)x(HzO._)] =

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



- i{;ﬁié‘ff 6:‘,2%’\@}‘6

PRELIMINARY CHECK FOR STACK GAS
MOISTURE CONTENT AND SPECIFIC GRAVITY

 Plant - 8O- Ble  Mfa ¢ somes. Stack DuFLerT e iwt

_Date %/}%&?féﬁa_ Sample Time (Q.‘gjﬁ _/Qé}_ Barometric Pressure 29,92 _ "¢

Moisture Content == Method 1

- Final Dry Test Meter Reading | | 294.60/ r3
Initial Dry Test lMeter Reading . 342 G977 rtJ3
Dry Test ﬁeter Volume Sampled / é ? )

Average Meter Temperature o ' 75 op
Average Meter Vacuunm ' - — "

| A§erage Meter. Orifice AH o | O 7f "0
' Sampling Rate | . LES '

Baz‘omef;ric vPressure 3 Meter Crifics _"ug
Dry Gas Volume Sam}ﬂed 3 70 °F, 29.92 "Hg w3
Condensate Volure . | 5 : ' ml
Water Vapor Volume 3 70 °F, 29,92 "Ug . 3

Moisture Fraction, Hp0 Fraction Of Dry Air, FDi

 Moisture Content == lathed 2

_ Dry Bulb Temp._ °F Wt Bulb Tempe °F Dew Point Tempe op

Vapor Pressu'rs Of 1,0 3 DP ’ "Hz tack Pressure_2%. 2 _ "tz

{oisture Fraction, H0 Fraction Of Dry Air, FDA

Specific Gravity

Dry Molecular “eight, g = Eeua(';zcozi} +E).32 (',%Ozﬂ +'E).28(7’52“9 + COﬂ =

.
<

Molecular Weight B Stack Conditions, M, =EI4d):<(FD1\i] + ELB)X(HZOB =

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



FLUORIDE EMISSIONS



W P K

Eivv 2 KONMuav AL cavoINERranG,  1ivw,’

SOURCE SAMPLING FIELD DATA SHEET

Gainesville, Florida

Plant Rum-O-FRile M‘Qﬁ f‘ SoRshe,
Sampling Location - Jplad '
Run No, !

Date 2f=sf7o.

Time Start
Sanpling Time/Point 7 mw/p{' ( {26 JMA)
. °F, VFe DP  0.8750 g
e Asture?‘ffa ,FDA 9 .7 7 ,Cas Density Factor

Stack Press29.&2Hg

DB

Barometric Press29 92 'Hg,

121

°F, WB

Time End 1S 2'F

westnr Bkl Clovdy

Temp.

Sample Box No

Meter aH@

_RO°F, /D

W/S

o

Pitot Corr.

Meter Box No.

Factor

- 83

Mat'l Processing Rate T

Final Gas Meter Reading joO o/. 8 2_ ft
glltlal Gas ’Vieter Reading 9373, o070 £t
".lotal‘ 80?13&15&&3 in Impingers /78 ml 5
2952318 " BT
Silica Gel Container No.3 | Filter No.Z2o&;

co,
02
CO
N2

Excess
Air

Moisture in Silica Gel

Orsat:

A' L- wt 3’5‘%3

Nozzle Dia. »Z€§ in., Probe Length g ft Test Conducted by:
Probe Heater Setting 20
Stack Dimensions: Inside Diameter && ig ,
e L e R AL e L T S
Port and Distance Clock Gas Meter - Stack’ Meter Stack Gas | Gas Sample | Sample { Last Vacuun
Traverse _from End Time Reading . Velocity Orifice Temp, Temp.@ Dry | Box Impitper on
Point No. of Port (ft3) Head Press. Diff.|  (°F) Gas Meter Temp. | Test ‘| Sample
(imy (""H0) (""H70) (°F) (°F) (°F) | Train
| 1(’1\- ‘ : , In Out (""Hg)
.35 12.4) ?33 0?0 Calc. | Actual
[ o045 1)24% |936.5 | 0.50 lo.70l070 | 75 193192 = || 90| 5
2= | 0.67 1255 | 940.6 | 0.95 30| 1.30| 77 194192 | — | §7 | 5
3 0.89 |)302 | 99¢.4 0.70 0751095 77 G5 |92 | — | & |5
4 .13 /309 | 997.4 Odo0 |0s6| 056 78 A5 |97 | — | g0 | S~
5 |.40 |j3/¢6 | 957./ 0.60 |0.64(0.8%4| 7% 19673 | — |80 | &
G T 50 /323 | 959.% 0.60 P.5%0.89| 78 19693 | — |80 | &
7 2.0%/330195¢5 | 040 l089ogt] 78 76173 [ — |78 | &




6‘

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 (ft3) Head Press.Diff. (°F) Gas Meter Temp. | Temp. Sample |
G ("'Hz20) ("'H20) (°F) °F) | (°B) |Train !
"F"% _ | . Calc, | Actual In | Out K’g
< 2.47 (1337 | 762.( | 057 1079 (0.19| 7% |96|93|—— | 8% 4.5
7 3.09 11349 |965.7 | 0.55 07076\ 76 |95 93| — | €F 4.5
(o 4.78 1351 |969.372| ©Oé0 (08¢ 084 76 |76 94| — | Q9 |7
/] 5,90 [1440 | 973. 2. | _©.70 09510695 76 199 198 — |97 | &
| 2 583 1447 | 772.3 | 092 |fool)ca| 77 |iloo 98| — |83 | ©
|3 617 11959 | 990,77 | 080 |[101).y0 | 77 ljool9Q| — |85 | €
4 6.471/s0l 785,57 | ©.8p [I.101}). 0] 77 00|98 | — |gs5| &
|5 6.79 1508 | 787. 4 | ©.76 |l.os|t05| 77 19196 — | F0 | €
b 698 11515 19925 | 076 |[.0511.05| 77 10198 = | 87 |8
[7 7.20115221997.8 | ©.76 |}.05|fo5| 77 o/ | 98| — | 8o | &
|8 242 |)529|jo0t 582, 0.70 0950951 77 |led|98] — |78 |




L. RON .. taL o INeL. LB, Ll
Gainesville, Florida

SOURCE SAMPLING FIELD DATA SHEET

1' '
Plant 'QUN" O“ELLE M}f&. § Stopase

Sampling Location [AMCE 7'(/

Date Z+29-7F Run No. @

Tine Start_/GE& 2 _ Tine ind_JG OS
Sampling Time/Point ’7/;vw ([“.1@: '/‘r;w—\
DB °F, WB __“_fF,,VF @ DP "'Hg

Meisture f@ %,FDA __L?ﬁ ,Gas Density Factor Iy -

7/
BarcmetricPressz99 'Hg, Stack Press34¥'He
’ é cadl . el g

Weather F 0\-‘(’%’/&4 Qo u-d'(-( i

Temp. ZS’ °F, /D 75
Sample Box No,mﬁ__}d@‘cer Box No.____l__;?
Meter AH® _L_Zﬁpitot Corr. Factor &,% :

y

Nozzle Dia. »28 in., Probe Length 8 ft

""""""

Mat'l Processing Rate
Final Gas Meter Reading

pr——

OE2.978 3

Initial Gas Meter Reading

P Ly

bisture in Silica Gel

Silica Gel Container No. £28 Filter No .7335_"35'
co,

Orsat:
02

Excess
Air

e 0/{ 6‘8 mtg 7

Impingers 2 O&

ml ™

2.7

gm

Test Conducted by: ﬁ L-(A)‘ILSOA)

— M4, \
Probe Heater Setting 25 i
Stack Dimensions: Inside Diamete%a‘;gé *51 - .
Inside A o 28 ft s - ‘Remarks:
Hetght | ef Pia=7.17 € )
Port and Distance Clock Gas Meter- Stack Meter Stack Gas | Gas Sample | Sample | Last | Vacuuw.
Traverse from End Time Reading | Velocity Orifice Temp. Temp.@ Dry | Box Impuger on
Point No. | ' of Port (ft3) Head Press. Diff. (°F) Gas Meter Temp. | Test. Sample‘
[F) ("H0) ("'H,0) (°F) (°F) (°F) | Train
bt In | Out (""'Hg)
t.35 1659 |00/ 422 Calc. | Actual |
[ V5.45 1706 | 4.8 | 0SS \p7s\or5 | 74 195195 | — |78 | 4§
2  F€7 3| B2 | 0.55 |ods|lo.75| 74 195195 | — 177 (9.5
= sy [1720] /0.9 ©0.30 043|093 | 74 194194 | — (76 |4.5
4 943 1[727| 13.7 0.30 [04310.93| 75 (9392 | =— |25 | S
S plyao 1734 ] 14.9 045 1041061 | 75 92193 | — |78 | &
¢ ftxzo 179/ | 205 | 0,54 \a7¥|o¢ | 75 |9/]|92| — [z |6
7 iz 04 1748 | 24.] 0.5 1075025 | 75




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

Traverse from End Time Readlng Velocity Orifice Temp. Temp.@Dry Box Impinger{ on k
Point No. of Port (£t3) Head Press.Diff. (° P) Gas Meter Temp. Temp Sample
(m) (""Hz0) ("'H20) (°F) (°F)" t (°F)  |Train

' : Calc. | Actual In-} Out i

g s‘”"‘éiz 77 /755 2.6 | 0ss loyslers| 78 [S09) | — |79 | & |

g 31% 309 //goz| 30.8 | O.9¢ |0¢tope| 25 1691950 — (74 | & |

/0 53 479 118091 34| | ©0.45 646tl0o6¢| 7S (896 — |74 | 6.
0%, 596 L)k | 376 0.5 o722 | 725 |58 190l — |73 | 6

/ z égwfsz,s’ Y3 |1g23 4,1 0,5 1075075 725 87199 — |72 | &
/3 TG 07 |ig30 | 946 | 0,55 0I5 @5 28 1§6 |88| — |70 | &

/4 BYe 6.%7 | 1$37] 9.0 | 0,55 0751075 | 25 |85 87| =~ | 70 | &6

(5 1503 6% L184¢] S2.6 | O70 09¢ 099| 757 (84186 | — | 69 | 6
/6 Wle e9¢ |85 | 5.0 | 0.73 92092 25 | S2lgs| — | 6¥ | pi

/7 $kZ20 |[86%| GO0 | 0.23 |292\092| 25 |¥2lg¢ | — | €8 | 7y

(9 <7t 11905 63,978 0.23 1057097 725 |g2|g¥ | — | 69 |7

-




Gainesville, Florida
SOURCE SAMPLING FIELD DATA SHEET

EN. . INVE... L BNon BERLw) IN.

Plant RoVS Tep.

Sampling Location LET

Mat'l Processing Rate

Final Gas Meter Reading

/ 7?« 205 £t3

Date 3=t~ 2 Run No. 3 1t£ Ggs Metecr,Readmg 62 B30 £t3
Time Start 09 <<  Time End /(O 2 Tcigl Condensate in Impingers 23S ml
Sempling Time/Point 2 i ((zg w_,;,,._) Moisture in Silica Gel /2.2 gm
DB °F, W6 °F, VF @ DP_.E750 'lg Silica Gel Container No. & (@ Filter No.m_fléé
Moisture2 925 ,FDA, 72 ,Cas Density Factor Orsat: CO, -
Barometric Press2$%z'Hg, Stack Ples<2’?52'Ho r 02
veather (. gm @ | co
Terp. 2.5 °F, W/D ,W/S Ny
Sample Box No. 4  Meter Box No. | Excess
Meter ste(,79 Pitot Corr. Factor  , 3 Air |
Nozzle Dia..2§ in., Probe Length B ft Test Conducted by: A .( -}:‘2"* S
Probe Heater Setting R ‘ e
Stack Dimensions: Inside Diameter ®&  in
Inside Area ft2 DIA =7 (7 OF Remarks 10(2 ﬁléz. PombP hﬂi&.k}“ s
Height | ft Crlse O QmﬁLIﬂJG DECGY,
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 Impirger on
Point No. | of Port (£t3) Head Press. Diff. (°F) Gas Meter | Temp. | Test |Sample
(in.) ('""H,0) ("'H,0) (°F) (°F) | (°F) |Train
g In Out ("'Hg)
, DS Calc. | Actual
‘ 0902 | 20.2 o720 123|2%| 2¢ lzolsz | — |2 |/
= o%/0 | 7%5.7 | 060 l2.3¢|2z6 | ¥ 122169 | — |74 |7
? 0917 | 815 | 060 (2,36 z36| 74 7s|g9 | — | 7¢ /O
q 094 | §23 0,60 12.3012.36| 7% |76lzo | — | 2¢ | /0
< 093/ | 934 6.62 127002720 7Y 176|771 | — | ¢4 sz
6 938 | 994 6.66 12360236 4 |728\7e | — | 7y
7 09Ys” | [o6.] O.68 2700270 | 74 1291723 |~ 72 | /3 |



.7

7¢

Port and Distance Clock |  Gas Meter Stack Meter Stack Gas | Gas Samplej Sample | Last Vacuum
Traverse from End Time Readlng Velocity Orifice Temp. Temp. @Dry Box . | Impinger{ on 73
Point No. of Port (ft ) Head Press.Diff. (°F) Gas Meter Temp. | Temp. Sample
(in) | ("H20) ("H0) CR) (°E) | (°F) |Train
| | Calc. | Actual In ] ut *
£ o952 jl2b | o7 290 |29 | 7 |8 Al = | 7 | /¥
7 0959 ¢ |05 270 | 240\ ¢ €32 75| — | &F | (2.
(o foch | [24d 665 | 270|272 ¢4 (8¢ (76| — | &G | /Y
(1 2003 /%08 | e73 1290290 24 lgs |76 ~ | L5 | r5°
L2 /020 /3772 |0.82 220 220 P 26 78| ~ | @9 | /6
L2 (027 11950 | pgs |20 zys| ¢ 88|29 T | 6% | /F
(< 03¢ | 1S2,2- | p.85 34050 ¢ Ro\Fa T | 67 | /T
1 s 09/ 159,23 | 79 330 330 7% Y & | — | 69 | /7
(€ foedg | /66,0 | .23 290 290| 74 |94 2| ~— o7 /@‘ |
(2 W5 72,9 | O.6b | 2,68 268 24 92 93| — | &F | i7 |
(€ HO2 | 7G20s 2.9 [2.91 93i8¢ | — | &9\ /8




Plant &Y»Sfé 4

Raapw, ELA,

“VIE"

TENTS T O INGI
Gainesvilie,

RINC

Florida
SOURCE SAMPLING FIELD DATA SHEET

NC.-

Sampling Location /¥4, ML&FW
Date 2~ Zﬁ'7LRm ﬁo

Time Start

Sampling Time/Point
o -

gD °F, WB /C)°F, 5"5 ¢

Mois: ;ure.? 05 FDAQ?G,G&S Density Factor ~—

/

jZ L,g@ Tlme End

2,]2.

\&,;;"\an ! 2

Barometric Pressi{)”Hg, Stack Press 50 '"Hg
/Alf/ e é LGy

Weather

D S: Z‘ﬁgéﬁl”Hg

Temp.

”

Sammple Box No.

Meter aH2

Nozzle Dia.

F, W/D
___&2= Meter Box No.
,ézpltot Corr. Facto

in., Probe Length % ft
2o

sr—

JW/S e

Probe Heater Setting

Stack Dimensions: Inside Diameter S~ % ?175

_'%____

T £, 5

O e

_ Mat'l Processing Rate
Final Gas Meter Reading /Q b5 .
Initial Gas Meter Reading <f 5,?;*?

S22 15

e g1l

Total Condensate in Impingers

4
Moisture in Silica GelZ2¢{f. 2 ~234.6= /¢, gm
Silica Gel Container No. L/:?

Orsat: (O,

Y7,

ml

Filter No. Zeo

02
o

)

Excess
Air

Test Conducted by:

2 Duecard

Inside Area @&, /éfga.,itz Remarks 65(@ slﬂa‘ww«f:
Height § . Zao ¢ C.{'f',:u
b e ok SR 43 G éﬂ»@}/&w P2 £ iﬁ"‘”‘d‘ﬁ
Por’t and Distance Clock Gas Meter {.  Stack Meter Stack Gas | Gas Sanple | Sample | Last | Vacuun
Traverse from End Time Reading Velocity Orifice Temp, Temp.@ Dry | Box Impirger | on
Point No. of Port ) Head Press. Diff. (°F) Gas Meter | Temp. | Test |Samplz
Y ' (in.) , ("H20) (""H20) (°F) (°F) (°F) |Train
; In Out ("'Hg)
o g-5 Calc. [Actual
f ’;‘gﬁ‘ff‘d& ,%;.5 " - o L . ~ o ] e a—— —— — T
I 7Y jess| Y9%0 | o.0o ledqs29] 90 |79] 2ol — ]| s3]&in
| _ orr—Liiel LeoY.o | o lz lo3y6.34 9o ‘80 6| —| 88 f-:'~
T el hisie | Oz ledy a3t S0 (53] 52 — Gzl se
sl dUgN ] W | elby | OUS oYY o] 9o |831¥3] = | gl &
: 2:27] 12la ] 0-2s 045065 | Fo_|%3 2733 — | E”&’“/(‘;‘;’p
| TNde o299 Ov2eOgrionl | Qo §Y 83| — | v b




Port and “Distance Clock | Gas Meter Meter Stack Gas'| Gas Sample Last
Traverse from End Time Reading Velocity Orifice Temp. Temp.@Dry Impinger
Point No. of Port (£t3) Press.Diff, (°F) | Gas Meter Temp.,
| %4&«? (in) ("H20) R (°F)
P . Actual In | Out i}
- g 7T - — - € ¥
| it S 157 0326 022 o70la. /(] 90 26| &Y 25
5/ 242 Joys. €27 o.2/l00 ¢ | Ga |87 ¥Y g &
WYY/ ] e . oo - .
>3 g




a1 oes

- , ENVLRONMENTAL ENGINEERING, INC,
T ‘ ' 5 : Gainesville, Florida
SOURCF SAMPLING FJ.LLD DATA SHEET

Mat'l Processing Rate

Prant ﬁw 7 ,@zﬁu EL4.

Sampllng LOC&th"} v fi" Final Gas Meter Reading ‘%’)5 Qg@ 3
Date .‘,‘?{72. Run No. s Initial Gas Meter Reading s, g&-j fed’
Time Start Z‘f’ (f@ _Time End /l %’Iﬁ Total Condensate in Impingers e ml
Sampling Tme/Pomt_ﬁﬁ niefed, 5 /2.6 ﬂgn;q.y, Moisture in Silica Gelf’fgyg 724G 4 f::m am
DB ° 5’1@ , WB W““‘E VEF @ DP s Hg - Silica Cel Container No.__,_,_._@_c‘.’{_hlter No._,;_’gg_ﬁ;“
\101stur£? &,FDA ,Gas Density Factor *= Orsat: (O, ‘
Barometric Pressﬁ@_"l{g, Stack Press 3 2 ''Hg 02
Weather JAISIDE BLELEG., . CO
Temp, ww===CF, 1:"/13 ,m-:-: JW/S o e » Ny
Sample Box No. ﬁ«- Meter Box No. & g Excess
Meter AH@é émltot Corr. Factor ¢@ ¢ &.5 Alr A
Nozzle Dia. _?‘Z&ﬁm , Pxobe Length 4L ft Test Conducted by: 5'{{{: ’@ "“(t;%f”’)
Probe Heater Setting RSy 5o ?@
Stack Dimensions: Inside Dlameter 5"{?_111
e o
% /fo"% Gl Q -
Port and Distance Clock Gas Meter Stack ~ Meter Stack Gas | Gas Sample { Sample | Last Vacuus
Traverse from Ind Time Reading Velocity Orifice Temp. Temp.@ Dry | Box Impirper on
Point -No. of Port (£ft3) - Head Press., Diff. (°F) Gas Meter Temp. { Test |Sample
(in.) ("'"H0) ("'H»0) (°F) (°F) (°F) | Train
: - In | oOut ("'Hg)
L{DE"&%}/ l Calc. | Actual .
W2 ﬂ?“’rs’}“’s y{‘f i ”"‘:“‘" - — — ST b s s “
] & wq! | 458 é{»fﬁ? N AST | O D49 Go g{% E;‘@ — | B 2E
Sip| $6.§ | O 121039039 gz |$6l&6 | — %; s
2 | Hyl5:25 éz, 0o [0 (029029 921828 | T | €8] G.0
- - 90 678 | o2 639639 90 § Jlge T | 26 5.2
I e M IR =~ 22 -0 Ef o, 18 ot oYy 9o |89 %6 - gY |5 -
@:ZO £0,3 O, gg {}»ézi’éi@c{pﬁ’ 4 @f) Sl €3 -




Distance

Port and Clock Gas Meter .| Stack Meter Stack Gas | Gas Samplej Sample | Last Vacuum _
Traverse from End Time Read1n0 Velocity Orifice Temp. | Temp.@Dry Box Impinger} on
Point No. of Port (It ) Head Press.Diff, ° F) Gas Meter Temp. | Temp. Sample
A (in) (""H,0) (""H20) - (°F) (°F) (°F) Train
_ .} Calc. | Actual In Out
!}@ﬁf 5“' 625 8761022 o7 o) Go |58 E7 -—]| &0 &a|
| 6t g@ 15,940 022 0.7/10.7/ 1 90 85197 | — FO| S
70

e i e e b e s



CETTIoNY WL L_oWNEE LT, 1001
- Gainesville, Florida

- SOURCE SAMPLING FIELD DATA SHEET
Plant .KMJS@Q . MWU,

Mat'l Processing Rate
Sampling lLofation

530 Final Gas Meter Reading /5@ ¢ ‘9 55 £t3
Date - 3?-'/"7

Initial Gas Meter Reading 95 (;"ff’/ ft3

Time Start "ﬁ'@@ Time End // 'Gé s Total Condensate in Implggers /{5 ml
Samp 14 Tme/POlnt__ﬁf?j’mjw/) g, ,’gm [zdﬁ'p@u ' Moisture in Silica Gel 2%‘ 9-233.87 /’¢¢ gri
DB (‘Y F, WB_ =—°F, R "Hg | \\V\:EQ;M Silica Gel Container No. ézfz Filter NOZ__“&:’«::;;{“.‘
\101sgure¢2 D%,FDAggaGas Density Factor = . o \c{ " Orsat: (O, s
Barometric Pres;,”;/”s”Hg, Stack Press ?ﬂHg A // 02

weather  JASIDE BLDG, s | o

Temp. =—°F, W/D - W/S o N»
Sample Box No. “€— Meter Box No. i ' Excess

Meter sHe f.,f:aZBitot Corr. Factor cf?,fs Alr
Nozzle Dia. 25 An., Probe Length ( ft Test Conducted by:__ﬁ_JQ'MﬁifW
r Setting 30 ‘ :

Stack Dimensions: Inside Diameter §7 in 5 <
Inside Area ¢3 7 7 éﬁtZ ‘lbzks Mﬁ,&é{@ ﬁlﬁ ?f,.,/ﬁ

Probe Heate

Height ft s o o Firtag! it C;'If_'jf,
Port and Distance Clock Gas Meter . Stack Metef Stack Gas | Gas Sample | Sample | Last Vacuur |
Traverse _from End Time Reading Velocity Orifice Temp, Temp.? Dry | Box Impirger on |
Point No. of Port (ft3) " Head Press. Diff. (°F) Gas Meter Temp. | Test |Sample!
(in.) ("H20) {""Hp0) ‘ (°F) (°F) (°F) | Train
‘ In Out ("'Hg)
"f(f , Calc. | Actual ;
l ::z, 757 | Qs Jo1.5 | o.1s 048] 04950 écg £ 7| — | 772 &
| q:30| 1682 | O.]¥ |5.55|0,55 &0 |7¢ éj — | _&¥ Go
2l [ 19:951 1183 | @20 |065]0,68] %5 |72l 70| — | G| &
4, 19008 (23,3 0,25 1n310.81 g0 |73 ‘7/ — | 95| &0
YIL_G/4 1(00s] 132,] |0 29 094094 BO 4] 22| — | o]
[0:39 |Yo.B @ 26 10.81l0. &1 R8O |77\ 721 ~=| o [&




Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sémple Sample { Last Vacuum
Traverse trom End Time Readlng Velocity Orifice Temp. Temp.@Dry Box Impinger| on
Point No. of Port ' (ft ) Head Press.Diff, (°F) Gas Meter Temp. | Temp. Sample
s (in) - ("H0) ("'Hz0) °F) °F) | (°F) |Train
Q‘%'? X § C In Out
L alc, | Actuall - i
Gir 4 2 . L T — 3 ey
‘ A8 & 1 50Y5| (490 | 028 legros/| YO |78 23 yAl W)
. | ]1i60 |[52.935| 0. 28 @910, §)| Fo |79.7¢| | 73 46T
[ 24

«




Plant

Ton == Prle MLy ‘:' Sre RAGE

: !
Euvv 1 RONMo AL e INEERNS, 1NC,

Gainesville, Florida
SOURCE SAMPLING FIELD DATA SHEET

Mat'l Processing Rate

Sampling Location HuTtar  sjor TH Final Gas Meter Reading L3276 7F £
Date &F713 ” Run No. ! Q Initial Gas Meter Reading 552(0 : éﬁ ‘?0 £t3
Time Start }Q, l{o Time End /5. 20 | Total Condensate in Impingers ¥8 mlL
Sampling Time/Point 4® 302/204be] ol 8 o Moisture in Silica Gel 295 «229.3 " éf 3
D3 gb o °F, WB____°F, VF e P "Hg Silica Gel Container No.62¢ Filter No.¥E3 {2°
Molsturel %,FDA_ ,Gas DensityFactor Orsat: (O,
Barometric Press3 O'Hg, Stack Press 30 "Hg 02
Weather clear ¢ uwarm o
rerp. B0 °F, WO VJAY  wis AL Ny
Sample Box No. ,f, Meter Box No, we—m Excess
Meter AHE g‘_‘i Pitot Corr. Factor 5;‘,3 Alr
Nozzie Dlﬂ.ﬁi}n. Probe Length (22 ft " Test Conducted by: A. ﬁﬂ@@y‘?‘
Probe Heater Setting on Fﬂ'ﬁ |
Stack Dinenstons: ﬁiii: j]illrgr;ieter i i‘lcrzl Remarks: Dfant Shect  Dowrt o370
Height ft ,@%2 ;p.&ﬁi# 2.
Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample | Sample | Last aa_;‘
Trgverse from End Time Readmo Velocity Orifice Temp. Temp.@ Dry | Box / Impirger on |
Point No. | ‘of Port (£t3) Head Press, Diff. (°F) Gas Meter Temp Test | Sample]
(in.) ('H50) ("'H,0) (°F) (°F} | (°F) |Train !
M;;MQ _ | | In | out 7 ("Hg) |
0, /’%2.” 529, 4[? Calc. | Actual ;
[~ 1 375y | [RY0| 530.7 | .25 1o /o | £ | [90 85| 3.8
2 Vg |12'9¢| s33.3 20 |.2| /-2 KD G212 7 gO0 | 5 |
3 g |j2'48 | 5360 '35 YWY N LY K6 G2l 87 g0 | 6.5
b 12 5/3]ja 52| 538. 8 He Vbl leel f6 194187 gA | 7.5
S sy lyarss] SHAA | M5 LS 118 1§64 195]€7 g4 |9
o 20 ¥9|Bioo| sys 2| .20 a0l 0] F |97yt b |0
7 ] j3:04 | 5Y¥9 D5 DA e S Sl {9N 7% Rn t 17



Clock

Stack.

o
P

Port and Distance Gas Meter Meter Stack Gas | Gas 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) (""H20) (""H20) (°F) B | (°F) Train
| . |Ere T ACwar] In | Out g/
gl 45" | /308 5525 (0 | R3iI5 8 18I - | g6 143
9 5/57@ /3 /2| §55.9 b5 1 a.542.55 £¢ 737 < /S g |]Y
10 5632413 J6) $3577| 4o R.35 35 £ (98090 7 188 (/3 &
[ 592 1320 s63.01 60 1935 R34 §8 |99 90| « |§7 1/3.5]
12 Gf Joe B2Y | 566-8 | 0 12,35 425 | K% 1% 90 &6 /Y.
130 65 1[32818570. 6 | po  |2.352.35] S5 198170 [ | &o 138
JE 68755, (31328 sT74- 4 | b0 |2.351a35| §8 1gR 921 | £o6
;- S| 7027%s, 1133k 5773 Lo A35|2.25] 88 |75 G- 70
l 1349 579.5 25 1O 1/4o 1 K% \sgdlgx 120 T
2 1348 5824046 25 [ 0|0l LK 1319 | Yo |7
3 JU428 sS850 32 143 /.3 | g9 o735 Joo &
v (4:32) _Sg9.8 | Fo [/ 1. p 1 &5 [10]19F] , | 2470
s [¥:3b $90.95| . ys "\LY 1y | £5  [JoNg4 | 1 | 92 1/
b Y 5933 | so la,0l2.0 [ £9 Vol |94 . |99 />
7 J0l 5977 | 55 8.2 (22199 gl yY 70 U3
g JYiyl ol s | bo (23514351 <9 [Jp95 A
9 1US2 eoso | ho 12352350 X9 |/oA95 §S )45
0 Wsbl 6088 | 45 (552465 7 /02196 55 /S
/ (16| /2. 5| 70 [A7512.950 €9 /o4 9¢ §7 /b
| [SIOY| ! b3 | -~ blp |26 A | €9 /0619 £ /b
3 03] 4159 | 70 1295 275 89 |1oblib 72~ 110
14 /S| 623 ¢ | Jo 0051295 1 €7 11598 921 /b
| 15 1Sl 6270771, - Jo |25 (205 | B EANE 9 /e
¥ PLANT —Syuvr - DOWn) o -



Plant

TENY 1 NMEN LAl ENGonEERINVG, T INC.
Gainesville, Florida

SOURCE SAMPLING FIELD DATA SHEET

RunN-0- PjlLE M%quiomq%

Sampling Location

(uTLET porlh

Date 9/&2‘}/7;‘-— Run No.,

Time §

tart /7 @4

2

Time End

Sampling ume/Pomt 4mm @ 399{5 /20 7’0 '

pB 9 °F,

Moistured: If %, FDA 0976 Gas Density Factor

. °F, VF e Dp

"Hg

Mat'l Processing Rate

28D 77 £t3
L28.809 £t
Total Condensate in Impingers 4/ e mln
Moisture in Silica Gel 296 - -233. go*® om

Silica Gel Container No. @[ﬁ Filter \Iof]gg»f‘f/ﬂ

Final Gas Meter Reading

Initial Gas Meter Reading

rsat: CO,
Burometric Fress 3o''Hg, Stack Press_ 30 '"Hg 07
weather C/ eav Co
Terp. €5 °F, W/D = WS CAtM N
Sample Box No. Meter Box No. 7 Excess
Meter AH@/u?O Pitot Corr. Factor X3 Alr :
Nozzle Dia._ .25 in., Probe Length é ft Test Conducted by: ﬂ : A kRO Lfe
Probe Heater Setting o
Stack Dimensions: Inside Diameter’”? 2~  in
Inside Area Tt2 Remarks:
tHeight ft
Port and Distance Clock Gas Meter - Stack Meter Stack Gas | Gas Sample | Sample | Last "Jacuuz;zi
Traverse from End Time Reading Velocity Orifice Temp. Temp.@ Dry | Box Impirger on
Point Ne. of Port (£t3) Head Press. Diff. (°F) Gas Meter Temp Test | Sample
(in.) ("'Hz0) ("Hp0) (°F) (°F) (°F) |{Train
) In Out ("Hg)
_ 62 %. %09 Calc. | Actual
[ [1o¥¢] 6310 [ ,25 {jo| o | gg |G919 ¥ 1S
2 17:08 | 6337 | 35 {1419 | 83 198195 80 | 6.8
3 Uzl 6365 | .35 (4] .4 g9 199155 go |7/
Y [7:1b] b39.6 | .45 |[.41/(& | g9 |9%19¢ go | /0
s [7:20] (4¥2.9 | , 50 [aolao | §9 100 9¢ go /2
b )7 24 v(p%.‘/ L 55 |2l & g3 100| 94 go /3.5
7 [1:28] (500 | . |93 235 ¢9 loo 157 £0 /%




Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample S’arﬁple Last YVacuum
Traverse from End | Time Reading | Velocity Orifice - Temp. Temp.€Dry Box Impingeri on 4
Point No.’ of Port , (ft3) Head Press.Diff. (°F) Gas Meter Temp. { Temp. Sample
(in) , (""Hp0) - ("Hp0) (°F) (°F)” (°F) Train
' | Calc, | Actual ' In Out A
g 1132] (,33.85 | .60 |2.35|2.35] 89 |00 |9¢ S0 ¥
9 [1.36] (,57.2- | b3~ . 40l2-90] §9 oo |74 Ko 1145
ey 1746 (606 | +62 la, Ypla.40| 89 59 194 go /5
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ENv 1 oD\ AL BuvorMEER G, T,
Gainesville, Florida

SOURCE SAMPLING FIELD DATA SHEET

Plant K U~ O - ?; le ﬂ\dgq %STOBHG& Mat'l Processing Rate
Sempling Location (JyTt &l - }\Jor‘fﬂ Final Gas Meter Reading K 340 }] . ftd
Date ﬁ/l 12 Run No. 5 Initial Gas Meter Reading 738 . 4/99_. ftd
Tive Start/ 0%  Time End ] ) |2~ Total Condensate in Impingers 7/ mi
Sampling T;una/Pomt 4mw@ 20 “% z[Z@-f;}l'aj Moisture in Silica Gel 0.2 gn
DB ¥¥ °F, WB 7T °F, VE @ DP "Hg Silica Gel Container No.fp 30 Filter No 724417
Moisture & 5;,ka 375" ,Gas Density Factor = Orsat: (0O,
Bayometric Press 3o "Hg, Stack Press 3 O'Hg ’ 02
Weather Cjﬁ-&jl_ Co
Temp. )5 °F, W/D__ W/S_CAL m Ng
Sample Box No. L Meter Box No. == : EXK?SS
Meter AH?l Z Pitot Corr., Factor g 3 i
. Nozzle Dla._o_;l_i‘ in., Probe Length ft Test Conducted by: ﬁ AR R Gﬁf()
Probe Heater Setting o Y. '
Stack Dimensions: Inside Diameter 74— in :
Inside Area ft2 - Remarks: 5»":‘ cn 6 t?( Con{'a,ww_&./
Height £t Rureke  losk Smell portfion
Port and Distance Clock Gas Meter - Stack Meter Stack Gas | Gas Sample | Sample | Last | Vacuumn
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
(in.) ("'H0) (""Hp0) (°F) (°F) (°F) | Train
, In Out ("'Hg)
738 492 Calc. [Actual
\ l 9:08| Yp. 2| <20 Jo| .80 8¢ 73\ 70 " 5¥ | 3
z| Qi | Y. ¥ | .27 108108 g6 |74 |70 £3 | Y
iR G /b 79Y4. G .30 || 20| 20| $b 74| 70 £3 | 4
Y G20 | J¥1.8 | Yo [lb |Ib | gb 750 7 | g2|SS§
§] greY| 7507 | Y5 (g8 | 6 7 | 21 g3 | L
5 9:28| 1539 | .50 30| a0l Sb |76 |74 S
7 9:32| 75724 55 2+ 22] g6 78172~ g s | 7250



‘Stack

Port and Distance |- Clock Gas Meter 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 (fts) Head Press.Diff. (°F) Gas Meter Temp. | Temp. Sample
(in) _ (""Hp0) (""H20) (°F) (°F) (°F)  |Train
Calc. | Actual] - In Out .
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70 g yyl & /| 43 lasas| g |Folw 56 | & .
i Q. 4gl 77/ 7 bl |&¢5(2.¢5 £ |80 | &S &85 |
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B.. ..o AL B BB, T,
Gainesville, Florida

Qeggrer  13ucTow

SOURCE SAMPLING FIELD DATA SHEET

Plant Tun -0~ Vle Miq $ cronpas

Sampling Location _ #grl&T .Sweiva
nete_2fsqf72  Run No. !

Mat'l Processing Rate

42/, soz. it
39’2,'&'&9’ ft3

Final Gas Meter Reading

Initial Gas Meter Reading

Time Start f21 QO Time End % 25? Total Condensate in Impingers hfﬁ ml
Sampling Time/Point éﬁm,m«,x 62@ ) Moisture in Silica Gel 235 a 2g° g gm :.35'
DB °F, WB___ °F, VF @ DP ""Hg Silica Gel Container No, 5»6 Filter No. ? 317,
‘metLLeztﬁa,F'ﬂ\ m ,Gas Density Factor Orsat: CO-
Barometric Llpb“z‘?j'“g Stack PrPSCZﬁﬁ”HG 02
Weather CO
Tenp. , W/D JW/S N
Sample Box No. ____3 Meter Box No. A + Excess
Meter nHe  Pitot Corr. Factor_____:._é_}{;g____ AlT
Nozzle Dia. 2§ in., Probe Length _____é_‘_ﬁft Test Conducted by: B) H g w0
Probe Heatsr Setting 25,5
Stack Dimensions: Inside Diameter ?""1 2 :
flirefgit Area_‘z,i ;g____ It Remarks:
Port and Distance Clock Gas Meter - Stack Meter Stack Gas | Gas Sample | Sample { Last |Vaciu ?
Traverse from End | Time Reading Velocity Orifice Temp. Temp.@ Dry { Box jImpuper| on
Point No. of Port (£t5) Head Press. Diff. (°F) Gas Meter | Temp. Test . Sample,
(in.) (*'H20) ("'Hy0) (°F) (°F) (°F) {Train
) ' In Out {"'Hg)
\);,gf‘é' 1@7‘ 72! 40 347’ é@ Calc. [Actual
/ 12244 3486 | ,Jo L4B,¥6 | §5°F |50 5/ V5T 2
Z [2/48| 350.9 | /3 |is55| .85 | g2 g° 80| 5/ 50 2
3 /2 92| 357 /9 A A /5:;5/ 35° X2 2/ S
<% 12156 2548 | |6 451, 65| §5° |82 5/ 7E5 15 |
5 /1020 356,9 | 71 | .8¢1.34 | 85" 33181 75 12,05
b (041360 ,9 | ©23 |:921,92 | £9° [$3|5/ 93 |59
7 /‘ 091 3¢4 s |23 G292 1 €8° |34 1&] %5




Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample{ Sample | Last Vacuum
Traverse from End Time Readlng ' Velocity Orifice Temp. Temp.@Dry Box Impinger| on
Point No. of Port (£t5) Head Press.Diff, (°F) 1 Gas Meter Temp. | Temp. Sample

(in) (""Hp0) ("H20) R (°F)y (°F) Train

Calc. | Actual] - o out .

5 [/ 378 | 423 |,92 Qé’z g8° 54152 y5 15
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LV v ,LhONI:Ln'JAL -‘L‘u\‘\J}NE};l\.Ll;‘G > ;L.\\\J ]
Gainesville, Florida

SOURCE SAMPLING FIELD DATA SHEET

Plant - o - / Cé—f?é/&zgg Mat'l Processing Rate
Sampling Location /3. /% £ s A; A Tof OF el Final Gas Meter Reading < 90,200 3
Date 2-29—27  Run No. Initial Gas Meter Reading ﬁzl 02,
Time Start / 6 5 ‘737 Time End ] &0 D 74 o Total Condensate in Impingers TS ml
Sampling Time/Point K . ﬁZme') ;—5 — 72 Moisture in Silica Gel '/QJJ g
B °F, WB____°F, VF @ DP "Hg . Silica Gel Container No. &/7 Filter NO.Z;Q_"?'E?
Moisture 2.9% , FDA ,Gas Density Factor Orsat: (0
Barometric Presszg¢;Hg, Stack Press 59 f'Hg 02
ather  Clear ~ Llarm Co
Temp.  °F, W/D ,W/S Nj
sample Box No. ¢gF ¢ Meter Box No._ &~ Excess
Meter AH@AQ&Pitot Corr. Factor , &% AT
Nozzle Dia. n., Probe Length 4 - Test Conducted by:_Demevy # Vehazownw
Probe Heater Setting 2%
Stack Dimensions: Inside Diameter 77, in
Inside Area 2&2_7__&2 Remarks:
Height
Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample | Sample | Last : Vacumur
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 | Samplz:
(in.) ("'H0) (""Hp0) (°F) (°F) (°F) T'l';u’l ;
‘ 4:5% 4&3’/&“ 39«54?,, Calc. Actue‘tl - S B e
/[ 5021422, 8 | f L4\ .| &7 %7 qo ViNbe
Z 5064246 |13 |SY| .54 §9 |7 192 43 2. |
3 510 276,85 1,15 L6zl 6.1 §7 4? 73 43 | Za &t
<L S agg | 5 bzl ez | 99 42193 G330
= Syl 4308 | /8 1,73.73 | §9 1452|493 2. 50
S g:22| 932.6 1,19 .76 | ¥9 92|93 47z 13,
7 5!26| 434,6 /9 261,726 | §9 42193 §2. (3.




~[Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample; Sample | Last Vacuum
Traverse from End Time Pead1 ng Velocity Orifice Temp. Temp.@Dry Box Impinger} on
Point ‘No. of Port (£t5) Head - Press.Diff, (°F) Gas Meter Temp. | Temp. Sample
- (in) ("H,0)- ("'Hp0) (°F) P | (°F) |Train
' . L | Calc, | Actual Out’ '
& 530 | 4371 | .20 LG L8/ W %f:" 73 72. |43
G & 3¢ 4;134?, ;7’ 22 1,89 L.&F ,}?;? F2.93 G2, 4.5
/9 5 38| G4z 206 Lo Llo |8 G293 93 |45
Vi 5142 %?//7/ 5—? 26 L1014 10 :éfg 32193 92, o1
/2 &bl 447.6 27 Wiollio G0 5] &2 2 5
43 550 | 450,3 | 28 /5 4I5 ] 90 |9 G2 g% a1
/5 §i5Y | Ho32. | 28 /S L5 | G0 @ Gz, R |5,
/5" 5:58 4558 | 26 Vos [os | 9o G/ 92 5,
y1e°_/ cirod (4875 |, /6 .43 .43 | G0 &2 \9/ P
Az 608 | 4459/ 1 /8 1,43 .63 | 90 159 9
3, Gl | Y643 /9 1,75 .75 90§98/
é%i bilG | 483 45' W19 LTS LTS | 9 59 @/
& Gize | 466.0 | v |, &/ ;’./ 90 8% 9o
& G2 | #65.) .29 .8 |, &/ @@ 59 90
7 G285 |470.8 | 2y 1 5S v £5 E7 &G
& 6 324777 |28 |58 FE| %?fﬁ 55 |57
;@ G136 772 Lo 19597 190 Ise 5
yZ b1 4777 |28 45,95 2 57
// Grag|free |, 24 |95 95 % g4 27
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L Ty ;hOM:u_au .:‘AL ;YU]NEE.A\.LI‘;E ’ ’:LH’LJ}
Gainesville, Florida

SQURCE SAMPLING FIELD DATA SHEET

Plant Byp 0= /e Mfaéf 5'74?

Sampling Location /9, 7[/.3/’ S 7%
”ate,?/l /7 2 Run No. .9
Time Start ", < Time End // . //,

Sampling Tlme/Pomt “<pin ?.5 me;s«:zamm
DB °F, WB °F, VF @ DP ""Hg

,Gas Density Factor

Moist LL«I‘G(. z_o ,LD\\

Barometric Press& 9 , Stack Press J27] 'Hg
Weather
Temp. , W/D ,W/S

Sarple Box No. 3 Meter Rox No.

6"‘

Halég Pitot Corr. Factor ,5‘73

zzle Dia. ,Zs'm Probe Length é ft

Probe Heater Setting

29

Stack Dimensions: Inside Diameter 7? in

Mat'l Processing Rate

Final Gas Meter Reading 5% &, _fa 25" ft3

Initial Gas Meter Reading FFP.F05  ft3
Total Condensate in Impingers 2 ml
Moisture in Silica Gel S, 5 gn

Silica Gel Container No.g@J3 Filter No720¢23 7
co,
02
o
N2

Excess
Air

Test Conducted by: ﬁ%u:m & .,aﬁ/mt?vy’

Orsat:

Inside Area ft2 Remarks: .
Height ft -
Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample | Sample | Last -
Traverse from End Time Reading Velocity Orifice Temp. Temp.@ Dry | Box Impirger on -
Point No. | * of Port (£ft3) Head Press. Diff. (°F) Gas Meter Temp. | Test |Sampic
| (in.) ;U/,J ("H20) ("'Hp0) (°F) (°F) | (°F) |Train’
' In Out "Hg) -
%fp 5;’& y Calc. | Actual () !
/ 2 S 159 /J«?z,s’ W74 5,43 | 30 &9 169 S0 |2
2 9020 | gg42 | /2 | 4848 | 86 |70 | 6§ Sa | 2
"f 706 447/ { A5 171,59 | §6  [70]TO §2. |28
7 9'/0 4980 |6 | L3].43] 8 |70 10 2D
5 g1 1d | 4549 | Jb 431,63 | 36 |12]76 £2. 15 |
A 9 159,95 1. J6 1,63.63] & [72|76 3
/’7 q'22-| S04t |22 /851,85 | b |7311] ¥ed




Stack Gas

Port and Distance | Clock | Gas Meter Stack Meter Cas Sample| Sample | Last Vacuun
Traverse from End Time Reading - Velocity Orifice Temp. Temp.@Dry Box Impinger] on 3
Point No. of Port (ft%) Head Press.Diff, (°F) Gas Meter | Temp. | Tenp. Sample E
“(in) ("'H20) ("'Hz0) (°F) C°F)" | (°F) |Tram |
o . _ Calc. | Actual In Out: ' y ?
s 926 | 506.% | .22 .851.885| 86 |73.7¢ B2 | T
a 9:30 | 508.9 | . 24 | 9R|.F2 | &6 74 |72 Rz |
yis. 2:3415//.3 | 26 |.99.99 | 86 |72 |72 E 2m |
/! 1938 1573.&8 | .28 Yog [ 08| 86 |75 72 E 2 | e
7 V1942 | S5/6.5 |, 28 |).og log |l g€¢ |76 72 Glh | e
/(o | AR 19:96 | s79.0| . 27 a9 /04| €6 7673 g |
E (LqEt \Glsn | 516 .27 l.of| /oq 86 |4 |73 g | e
Wi (00279 1 54 | K24. 2 | 27 loll. 04| 86 76173 & .
/ Gisteead5/0:06 | 5258 |71/ A3 .€31 87 77174 ¢ |
2. foe | 5279.¢ |15 2. 852 | 87 77174 S|
3 (044 | 529. 6 |, 47 L8168 | 87 1727174 £ s
- 8 (8538 | 17 BB .68 g7 | 77174 &4 -
5 /0:23 |533.7 | 2> EE | .85 | §7 |77 725 EF | =
& 0:2¢ |536./ | .23 .88 .88 87 (72717 FO
7 0:30 5386 .27 lostos | g9 127175 88 -
5 . 0:34|54(.3 | 24 (0000 | §7 178 175 g8 | |
7 p:38 | 5437 | .26 f.00|/08| 89 |78 76 €8 | =
/0 V0:42| §947.0 28 \feg L o8 | g9 178 116 g4 | =
/{ g6 5491 22 |[o8 108 | &9 |78 (76 §b | -7
/2 f0:50 | K5l | .28 /o8 1/08 |57 177706 £ | = .
13 (0 3%| S542 | 28 (.8 |/leog |87 79|74k 56
/4 /0. 58 | 5567 25 1.971.97 189 (79 176 g2 ;
15 /) 0| 5543 25 1.971.97 | &7 129 |76 52




GRAB SAMPLE COLLECTION
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CoAB SamPee DA SyesT

P{a“-é Reqs&&i ‘\P\«es‘?'\\.,\xca_-

VEPF\ S:\m%ol& ifo.

Run_No. A B -

Da+te 2|29 2[29 2129 |2)29]%n
Time vieo PR \ias PR RS PR 2:4% P
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APPENDIX C

Standard Analytical Procedures



ENVHKNQMENTAL PROTECTION AGENCY

Research Triangle Park, North Carolina 27711

Reply to T '
Attn of: - S ' ‘ Date: 19.21-72

Subject:  gummary of Fluoride Analysis . Ny

T i . "l: . . o :
% R® Neulicht, EMB, IRL ' o

This memorandum is in response to your request 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 insocluble
portions. The water insoluble particulate collected on the filterxr

is rinsed throughly to ke 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 Agzso 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 from standard fluoride solutions. It is vexy imsortant that
the temperature of the samples be the same as that of the standards
when absorbances are recorded. }

. The water insocluble fraction of the sample is evaporated to dry-
ness in the presence of a SLUrXry Or LaU,. &nd LLel Lusua vea s hioCae wal
fusate is dissolved with distilled water, neutralized with dilute H_So

7
distilled and analyzed as described for the soluble portion. 2 4

Paper filters containing particulate are cut into small pieces,
suspended in a slurry of CAO, evaporated to dryness and ashed prioxr
to the alkali fusion and distillation.

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

'}\LMA}-C:« ‘0 &4/')'%
Howard L. Crist

Chief, Source Sample Analysis Section-
SSFAB, QAEML '

cc: R. E. Lee




Phosphorous Pentoxide Determination - L.

Colorimetric-MolybdoVénadophosphate Method

[}

. (\ ) . . . o
'An aliquot of sample is hydrolyzed in the presence of HCl and’’ ‘

'HNO3 acids by boiling almost to dryness. .

(]
»

_ The.sample is cooled to room temperatﬁre, ﬁraﬁgferred to a
250 ml volumetric flask and diluted to volume with distilled water.
) A 20 ml aliqﬁot is_transféfréd to a 100 ml volumetric flask, 20‘ml'
of molybdovanadate reagent is ‘added and the flask is diluted ﬁo
volume. | ‘

The abéorgance of the yetlow color is determined after"ten.min-

utes at 400 nm. The concentration of phosphorous penfoxide is de-

termined from a calibration curve prepared with standard solutions.
r

.
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