TABLE 1

Company: DIRE

Source:

Run 1 Run 2 Run 3
Date of Run 3/5/03 3/5/03 3/5/03
Weight of Human Remains {lbs.} 160 1b6b 140
Start Time {24-hr. clock] 1030 1365 1610
End Time (24-hr. clock] 1133 1455 1712
Vol. Dry Gas Sampled Meter Cond. {(DCF} 48.971 43.084 42.877
ff’iias Meter Calibration Factor 0.997 0.997 0.997
Rarometric Pressure at Barom. (in. Hg.) 30.01 30.02 30.0C
Clev. Diff. Manom. to Barom. (ft . 0 ] o
Vol. Gas Sampled Std. Cond. (DSCF} 44572 40.839  40.702
Vol. Liquid Collected Std. Cond. {SCF} 4.894 4,701 4,272
Moisture in Stack Gas {% Vol.) 9.9 10.3 9.5
Molecular Weight Dry Stack Gas 28.29 29.32 28.26
Molecular Weight Wet Stack Gas 28.17 28.15 28.19
Stack Gas Static Press. (in. H20 gauge) -0.0b -0.05 -0.C4
Stack Gas Static Press. (in. Hg. abs.) 30.01 30.02 30.00
Average Square Root Velocity Head 0.204 0.191 0.194
Average Orifice Differentia [ {in. H20) 1.928 1.621 1.623
Average Gas Meter Temperature (°F) 98.0 938.4 99.5
Average Stack Gas Temperature {(°F) 922.6 983.8 963.8
Pitot Tube Coefficient 0.84 0.84 0.84
Stack Gas Vel. Stack Cond. (fi./sec.) 18.78 17.95 18.04
Effective Stack Area (sg. ft.) 1.82 1.82 1.82
Stack Gas Flow Rate Std. Cond. (DSCFM} 706 644 662
Stack Gas Flow Rate Stack Cond. (ACFM] 2,040 1,957 1,966
Net Time of Run (min.) 6C 60 &0
Nozzie Diameter {in.} 0.598 0.598 0.598
Percent lsokinetic 88.0 98.5 95.6
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TABLE 1. EMISSIONS TEST SUMM

Date of Run 3/5/03
Weight of Human Remains {lbs.} 160

tart Time (24-hr. clock) 1030
End Time {24-hr. clock] 1133
Oxygen (%] 15.0
Pamcuiaie Collected {mg.} 58.1
Particulate Emissions {gr./DSCF) 0.020
Paﬁ: culate Emissions {gr./DSCF @ 7% 02) 0.047
Particulate Emissions {ib./hr.) 0.12
CO Emissions (ppm]) 2.92
CO Emissions (ppm @ 7% 02} 6.8
C0O Emissions {lb./hr.} 0.009
NOx Emissions {ppmj 131.25
Nox Emissions {(ppm @ 7% 02) 306.3
NOx Emissions (ib./hr.) 0.40
VOC Emissions {ppm) 0.21
VOC Emissions {ppm @ 7% 02) 0.5
VOC Emissions {Ib./hr.} 0.001
S0, Collected (mg) 84.8
S0, Emissions (ppm @ 7% 02) 187.9
S0, Emissions (lb./hr.) 0.177
Note: Standard conditions 68°F, 28.92 in. Hg
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Run 3
3/5/03
140
1810
1712
185.5
48.5
Average
$.018 0.024
0.047 0.057
0.10 0.14
7.25 4.0
18.5 9.8
A
116.46 130.1
296.4 311.7
0.34 0.380

1.83 1.0
1.7 2.5
0.005  0.003
63.4 53.1
161.4 1284
0.136 0.11
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1.0 MMBTU/hr). Emissions are controlled by the afterburner that is preheated and
maintained at a minimum cperating temperature of 1600°F pricr to and during ignition
of the primary chamber. Process operational data was provided by fasility personnel
and is included in the appendix

4.0 SANMPLING PROCEDURES

4.7 Methods

All sampling was performed using methaods currently acceptable to the FDEP. All test
methods are contained in Title 40 of the Code of Federal Regulations, Appendix A and

are as follows:

Pollutant EFPA WMethod No., Title
Particulates b

Carbon Monoxide 10

Oxygen

=]
m

Nitrogen Oxides

Sulfur Dioxide
25A

Total Hydrocarbons

Visible Emissions

Determination of Particulate Emissions from
Stationary Sources

Determination of Carbon Monoxide Emissions from

Stationary Sources
Gas analysis for the Determination of Emission

Rate Correction Factor or Excess Air

£

Determination of Nitrogen Oxides Emissions from
Stationary Sources {Instrumental  Analyzer
Procedure)} ‘

Determination of Sulfur Dioxide Emissions from
Stationary Sources, Section 2.1

Determination of Total Gaseous Organic
Concentration Using a Flame lonization Analyzer

Visual Determination of the Opacity of Emissions
from Stationary Sources.
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Sulfur dioxide smissions were determin ltaneous with particulaies
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of EPA Method 6.

Locations of the sample ports and stack dimensions are shown in &
Particulate/S0O, sampiing was accomplished by conducting horizontal traverses
through each of two por ts located on the stack at a ninety degree angle from one
another. Twenty four sample points were chosen in accordance iith EPA Method
1 - Sample and Velocity Traverses for Stationary Sources, 40 CER 80, Appendix A.

Carbon monoxide, nitrogen oxides, total hydrocarbon and oxygen sampling were

performed from the same sampling ports as the particulate/S0, sampling.

The particulate/S0; sampling train consisted of a 3 foot inconnel probe utilizing a one
niece quartz glass nozzle and liner, a heated glass fiber filter and four impingers
arranged as shown in Figure 2. Flexible tubing was used between the heated filter

and the impingers. The first impinger was char ged with 100 millititers of 80%

isopropanol, the second and third impingers were each charged with 1 1 00 milliliters

of 3 3% percent hydrogen peroxide solution and the fourth impinger
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Figure 1. Stack Dimensions and Sample Port Locations, Directors Service, Inc.,

fo i Va

B&L Systems N20 Series Human Crematory, St. Petersburg, Fiorida.
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. e vere coolad inanic
was charged with indicating silica gel desiccant. The impingers wWere cooled in anice

U, . PSS - % i by - % o b ~
and water bath during sampling. A Nutech Corporation control console was used 10

The carbon monoxide sampling train consisted of a stainless steel probe, teflon

! r H H Je o ey g Ao T ;
el and carbon dioxide adsorbent tubes and & 1hermo

as shown in Figure 3.

The nitrogen oxides sampling train consisted of a stainiess steel probe, teflon sample

3

line, condenser and a Thermo Environmental Instruments, inc. Model 10

Chemiluminescent NOx analyzer arranged as shown in Figure 4.

gy

The total hydrocarbon sampling train consisted of a stainless steel probe, heated
teflon sample line and a California Analytical Inc. Model 300 FID analyzer arranged
as shown in Figure 5.

The oxygen sampling train consisted of a probe, sample line, tedlar bag in a rigid

container, valve, vacuum pump, and flow meter.
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sealing the nozzie and applying a 18" Hg vacuum. A leak rate of less than 0.02

b

A

All instrumental analyzers vwere calibrated immediately prior 1o the beginning and
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wn gases into the instrument through the

sampling train.

The tedlar bag used for obtaining an integrated oxygen sample was leak checked prior
to the test by pressurizing it to 2 to 4 in. H,0 and allowing it to stand overnight. The.
bag was considered leak free if it remained inflated. A one hour integrated sample

was obtained at a rate 0.5 liters per minute for each run
All sampling was conducted simultaneously.

4.5 Sample Recovery
A post test leak check of the particulate/S0O, sampling train was performed at the
completion of each run by sealing the nozzle and applying a vacuum equal to or

reater than the maximum value reached during the sample period. A leak rate of
pe
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iess than 0.02 CFM or 4 percent of tne average sampling rate {whichever was 1858

sampling. The nozzle and probe were then brushed and rinsed with reagent grade
acetone and the washings were p placed in clean polyethylene C containers and sealed.
The glass fiber filter was removed from the ho older with forceps and placed in a
covered petri dish for return to the faboratory. The front half of the filter holder was
rinsed with acetone and the washings were added to the nozzle and pa’f@o wiash . The
contents of impingers 1 through 3 were measured volumetrically and the silica geli

the fourth émpmgef was weighed to the nearest 0.1 gram for determination of
moisture content. The 80 percentt isopropanol in the first impinger was ai iscarded and
the impinger was rinsed with deionized, distilled water. The 3 percent hydrogen

)

peroxide in ine second and third impingers was placed in a clean polyethylene sampie
pottle. The impingers, associated glassware and back half of the filter nolder were
then rinsed with deionized, distilled water which was added to the sample bottle.

Two calculations of the moisture content of the stack gas were made for each run,
one from the impinger analysis and one from the assumption of saturated conditions

based upon the average stack gas temperature and a psychrometric chart as

described in EPA Method 4, Datermination of M
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A0 CFR 80, Appendix A. The lower of the two values of moisture content was
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in the emissions computations.
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The glass fiber filters for the partic ulate train were numbered, oven dried at 105°C
for two to three hours, desiccated and i weighed to a constant weight in preparat ion
for the test. Results were recorded to the nearest 0.1 milligram. Fiiters were loaded
into holders and a filter was set aside as a control blank. The impingers were charged
as described in section 4.3 and the contents o £ the fourth impinger were weighed to
+he nearest 0.1 gram. The 3 percent hydrogen peroxide solution for the sulfur dioxide
sampling was prepared the morning of the test from 30 percent reagent grade stock
olution
5.2 Analysis
Upocn return to the laboratory, the particulate filters were removed from the containers
with forceps, dried at 105°C for two to three hours, desiccated and weighed to a
constant weight. Results were recorded to the nearest 0.1 milligram. The probe and
nozzle washes and an acetone blank were measured volumetrically and transferred
o clean, tared evaporating dishes and evaporated to dryness over low heat. The
evaporating dishes were then oven dried at 105°C for two to three hours, desiccated

and weighed to a constant weign

=

Results were recorded to the near est O.

milligram. The total particulate reported is the sum of the filter weight gain and the

p
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Process Operational Data
Laboratory Data
Field Data Sheets

Analyzer Strip Charts
Calibration Data

Calculations and Symbols
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ctor’s Service}

Conducted the field testing.

Provided process rates.

Performed visible emissions
eva%uaﬂ@n,
Performed laboratory analyses.

Prepared the final test report.

port is true and correct.

CiH ~

Byron

E. Nelson,
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Plant D
Unit No. 2 & L Systems, Inc. - N20
Test Date 315103

Series Human Cremalory

ez

<

Acetone blank container no.
Acetone blank volume, mi. {Va}
Acetone blank final weight, g.
Acetone blank tare weight, g.
Acetone blank weight diff,g.,(ma}

405

200
100.5424
1005423
0.0001

Filter blank ne.

=
-
=
7

1t
It
ilter blanic tare weight, g.

Fitter blank final weight, g.

Filter weight diff., g.

6639
0.343
0.343

Rupn No. 1
Filter No. 5836
Liguid lost during transport, ml. 0
Acetone wash coniainer no. 3 16!
Acetone wash volume, mi. (Vaw) 150
Acetone wash residue, g. (Wa) G.0001 1 {Filter) 0.368 0.3403 0.0277
2 (Wash) 98.5728 98.5423 0.0305
TOTAL 0.0582
Less acetone blank, g. (Wa) 0.0001
Weight of particulate maller, g. 0.0581
Run No.
Filter No. 6637
Liquid lost during transport, mi. 0
Acetone wash container no. 400
Acetone wash volume, mi. (Vaw) 145
Acetone wash residue, g. (Wa) 0.0001 1 (Filter} 0.4156 0.3418 0.0738
2 (Wash) 103.396 103.3821 0.0139
TOTAL 0.0877
Less aceione blank, g. (Wa) 0.0001
Weight of particulate matter, g. 00,0878
Run No. k!
Filter No. 6638
Liquid lost during transport, ml. 0
Acetone wash container no. 5
Acetone wash volume, mi. {Vaw} 190
Acetone wash residue, g. (Wa) 0.0001 1 (Filter} 0.379 0.3428 0.0362
2 (Wash) 103.3169 103.3045 0.0124
TOTAL 0.0486
Less acetone blank, g. (Wa) 0.0001
Weight of particulate matler, g. 0.0485
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Unit N O
Date RiCley
Hun No. |

impinger Number
Final Weight (grams):
Initial Weight {grams):

Difference (grams):

Total Condensate (grams):

Unit N D
Date ’%5?50‘%
Run No. o—

impinger Number

3

Final Weight (grams):
Initial Weight (grams):

Difference (grams):

Total Condensate (grams):

Unit a0
Date EY SIS
Run No. 2

Impinger Number
Final Weight (grams):
Initial Weight {grams):

Difference (grams):

Total Condensate (grams):

Weighed
4 by:

.
g WK

— ¢
VO O od p ST %{/{)ikg\
S0 %o 208
i <2
028
Weighed
2 3 4 by:
. ,% J Y
Sy D) o .o 24 R i{\\K
D
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Test Date: 05-i
Lab. Sampie Nos.

Methodology: Ali samples were analyzed for SOZ in
accordance with EPA Method 6 - Determination
of Sulfur Dioxide Emissions From Stationary
Sources, 40 CFR 60, Appendix A

Date Analyzed: 05-Mar-03
Anzlyst KEN ROBERTS

IMP 2&3 302 500 20 10.7 0.7 7 84.8

B&L N20 1
B&L N20 2 IMP 283 SG2 500 20 1.4 1.4 R 111
B&L N20 3 IMP 2&3 S02 500 20 8 8 8 63.4

Note: Ali resulis are corrected for the blank.

Barium Perchiorate [Ba(Cl04)2] Standardization:
12.5 mi of 0.0200 N sulfuric acid (H2S04) in 50 m! of isopropanol
required 25.2/25.3 mi (avg.=25.25) ml of Ba(CLO4)2 fitrant.

12.5 mi x 0.0200 N = 0.00990 N
25.25
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SOUTHERN ENVIRONMENTAL SCIENCES, INC. E 3
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FIELD DATA SHEET
7N -—l— lal . -
Cempany \Jimecho-s Do vice L c:)\
Source NO-O R i E R N
Operator{s) o T T PR S
.55
Dimnensions DiaR. er E& Yy
LewD A8 g Barometric Pressure {“Hg) Beo.o72,
Static Press. (“H20) -0 05 Elev Diff. Mano. To Barom. (Ft) -
Wﬂeter Box No. ©OG. Ambient Termnperaiure 1°F) B
Meter AH@ Y &Q() B Assumpticns
Meter Correction Factor O S1QM % Moisture b &3 Samnie Train Leak Check:
Pitot Tube Cp O .8« Stack Temp., 9SS M/ /os0 Initial O.00& CFM @ |5 “Ha
Nozzle 1D Quo.aiz Meter Temp. |G Final .00k CFM @ 12 “Hg
Nozzle Dia. {lnches) ©.59G MdMs | O4 initial Pitot Tube (-} __ & (+) .~
Probe Length/liner 37 / Guss K Factor 55,2 Ly qufinal Pitot Tube () _p - (+) 7
Moist. Collected:- imp. No. 1 ,imp. No. 2&3 . lmp. No. 4 , Total Filter Tare W,
Point Sample Wleter Vol. Vel Head Orifice DIff, Stack Meter Hot Box Exit Pump
No. Time Vm AP H Temp.,Ts Temp., Tm Temp. Temp. Vacuum Other
{rmin.} 1) [“H,0 {*H,01 {°F) {°F} {°F) (°F) {“Ha)

)t

1 S GUOLE6E | o> . 50 q20 4o 204 %gf 4.0
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SOUTHERN ENVIRONMENT

FIELD DATA SHEET

Y = . =
Company Virecloms DS Fun Number =
Source N 20 B Date L S D
Operator(s) NIV TS AN 24 hr Time at Start 1=
[l
Dimensions Egaﬂ% . Filtar Naols). L6 3g
Lxwrl 18 .S Barometric Pressure {("Hg) 3.0 O
Static Press. ("H20} — 2 .0uf Eiev Diff. Mano. To Barom. {Ft) o
Meter Box No. OGUo. Ambient Temperatura {°F K22
Meter AH@ \ -{30&@ Assumptions .
Meter Correction Factor QO GG} % Moiswre |} Sample Train Leak Check:
Pitot Tube Cp -G ,‘2;"5;’ . Stack Temp. Yoo initial O 00 S CFM @ | S/ ! Zg‘
Nozzle ID  Cluo=v Moter Temp. YOO Final O CUXCFM @ (&  “Hg
MNozzle Dia. linches} _O©,5Y% Md/Ms Y odf initial Pitot Tube (-} o~ {+} &7
Probe Lengthitiner _ '/ (s, K Faotor LY X473 Final Pitot Tube (4 _ 7 {+) 7
Moist. Collected:- Imp. No. 1 , imp. No. 2 &3 , imp. No. 4 , ‘Total Filter Tare Wt,
Point Sample Meter Wol. Vel Head Orifice DIff. Stack Meter Hot Box Exit Pump
No. Time . Vim AP A Temp.,Ts Temp., Tm Temp. Temp. Yacuum Cther
{min.} 16 {“H,0) 1“H,0) [°F} {°F} {°F} {°F) {"Hag)
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Nozzle Run [ D, D, LD Dave
D No. [INCHES) HNCHES] {INCHES} {INCHES} {INCHES!

e i i . \'\*\
T T o0 CC — i o 2
@@mf-g} ﬁ”‘ké CSEUX . ‘é“\s_, . 1A RaXele) Rty R

B (=

PN EE LR LR R R

B3
i
£
EY
3

a2,

He

5

Tolerance = 0.001 inches
Maximum difference in any two
measurements (inchas}.
Tolerance = 0.004 inches
Average of D,,D,D;

SAMPLE POINT LOCATIONS

COmMPany: P ¢ e o< Sl

Source:

; .
i\-"‘\ NI e, T v Q Ty ‘i"{:i\‘@ L
¥

R . j H —
Date: =2 /= /03

!

7 ™ s : N
Stack/Duct Dimensions: |2

) >
. i L
Port Length: {
N

e
D
0

mr"r%%%?%‘ﬁ'%%‘%%%%%-}év‘%%%-}{‘%%%%%%%%%%1‘%%@%%%%%%%%%{‘

Paint Distance from Duct Wall
No. {inches}

7

(e, S

s

=

io wir P
1 22, oB
1y 22 FS




ﬁ&

.280 inches

z= A sinY

w= A sin 8

010 inches < 1/8 inch
.021 inches < 1/32 inch

Pa

.145 inches

P ,145 inches
Dt .190 inches

TENN !
YES { NO %




Delta H@ =

Where: Vi
Vd=

Tw =

Tdi
Delta H
Yi=

Y

|

i

b
Theta

Delia H@ Accepiable Range 890 lo
Yi Acceptable Range  1.017 {o

Vw Pb (Td + 460)

Vd (Pb+DeliaHi13.6) (Tw + 460)

2

0317 (DeliaH)  [(Tw + 460) (Theta)/Vw]

Pb (Td + 460)

Gas Volume passing through the wet test meter,
Gas Volume passing through the dry gas meter,
Temperature of the gas in the wet test meter, de
Average temperaturs of the gas in the dry gas.
Pressure differential across orifice. in. H20.
Ratic of accuracy of wet test metler to
Average ratio of accuracy of wet test meter to dry gas
meter for.all three runs; tolerance = pretest Y =/- 0.05Y.
Barometric pressure, in. Hg

Time of calibration run, min.

{

.43,
.

dry gas meter for each run.




sMeter Bow Number:

Barometric Fressur

Y o B
Bl

@

0

82

Wai Test M
Pratest

eler N

0.

P-576
Y 0.997
by mg

2.00 10.000 10.212 76.00 . B3.00 13.00 10.00 0.987

E 2.00 10.000 10.185 76.00 85.00 13.00 10.00 0.993

!

L 2.00 10.000 10.205 - 76.00 87.00 13.00 10.00 0.985
' Average 0.992

Acceptable Limits ~ 0.847 to 1.047
Yi = Vw Pb (Td + 460)
Vd (Pb+DeltaH/13.6) (Tw + 460)
Yhere: Vw = Gas volume passing through the wet test meter, .23,

8
e

Vd = Gas volume passing through the dry gas meter, ft.%3.
Temperature of ihe gas in the wet test meter, deg F.
Temperature of the inlet gas of the dry gas meter, deg F.
Temperaiure of the outlet gas of the dry gas meler, deg F.
Pressure differential across orifice. in. H20. ' ‘

Tw =
Tdi=
Tdo =
DeltaH =
Yi=

Y =

Pb =

Ratio of accuracy of wet test meter to dry gas met

ar for each run.

Average ratio of accuracy of wet test meter to dry gas
meter for all three runs; tolerance = pretest Y =/- 0.05Y.

Barometric pressure, in. Hg
Thela = Time of calibration run, min.

THERMOMETER CALIBRATIONS

nia

770

73.0

nia

-2.0

2.0

Quality Contro} Limits = +/- 5 Deg F

—
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North Wheeler Street St. Plant City, Florida 3356

SOUTHERN ENVIRONF
1204

YORKCGAWA

4
48 i
S [ I
48-27158-228 l

1000 8 CMIHR

© SUPPLIER AR PRODUCTS ARPRODUCTS | AIRPRODUCTS
CYLINDER # SG9170323 T Sx32489 5G9136062

150
06/06/2003 -

120.7
01/05/2008

CONC. (%) 56.8
EXPIRATION DATE 04124/2004

Regression Output:

-0.4379
0.7164
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D

High-range 2207 228 07 3

SYSTEM CALIBRATION BIAS AND DRIFT DATA

Systern Calibration Bias = System Cal. Response - Analyzer Cal. x 1060
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