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Okeelanta Corporation - Boiler #1l0
Particulate Emissions Test Report

1.0 COMPENDIU

. Eastmount Engineering Inc., conducted a Compliance
Particulate Emissions Test Program on Unit #10 at Qkeelanta
Corporation's South BRay, Florida facility on January 29 and
30, 1991. The test program consisted of a series of three
EPA Method 5 test runs. B serie f_foyr Method 5 tests
were performed on the Decembefiigfgzg,iaj 19490. Results of
this December testing lead Eastmount to believe that the
steam production was actually higher than the steam
production shown on the chart. As a result, Ernesto Alfonso
of Okeelanta Corporation performed a complete loop
calibration of the steam flow and measurement system. A
6.75 % error was found and corrected. Eastmount then
re-tested Unit #10 on January 29 and 30, 1991. A full
description of the calibration on the flow measurement system
can be found in Appendix IX of this report. Results of the
December, 1990 testing are available upon request.

All testing was conducted in strict accordance with the
Environmental Protection Agency's Reference Methods 1 through
5 as found in the Federal Register (40 CFR 60) as amended and
were consistent with the State of Florida Departiment of
Environmental Regulation's guidelines.

The purpose of this test was to determine compliance with the
rules of the Department of Environmental Regulation (DER),

. Chapter 17~2.600 Air Pollution, Section 2.05 Prohibitive
Acts, Subsection 6, Stationary Sources, Table Il, Emission
Limiting Standards.

During testing the boliler was burning bagasse as fuel.
Beiler No. 10 is rated at 125,000 pounds of steam per hour.
Results of the test program indicate Boiler No. 10 to be in
compliance with the Florida DER emission standards. The
following table summarizes the emission results, emission
standards and boiler operating conditions.

RUN# DATE [EMISSION RATE ]  ALLOWABLE ‘Loar % OF
#/MMBtu #/HR #MMBtu #/HR #/HR 125 KPH

1 01-29-91 .194 37.03 .200 38.10 93171 74.5%
2 01-30-91 .183 37.60 .200 41.15 101100 80.9%
3 01-30-91 192  37.43 .200 39.08 96000 76.8%
3 RUN AVG. .190 37.35 .200 39.44 96757 77 .4%
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Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

1.0 COMPENDIUM {(cont.)

. Sean MacKay, Project Director, was in charge of and
responsible for all stack testing, conducted all calculations
and maintained chain of custody of all samples. Brian Gibson
operated the meter box and performed the field laboratory
aspects of the program. Mark Wescott located the probe at
the proper traverse point locations and assisted where
required. Mr. Kenneth Tucker and Mr. Sherrel Culliver of the
Florida Department of Environmental Regulation observed the
stack testing and boiler operations. Mr. Alberto Padrone was
the boiler room superintendent. Mr. George Devane was
responsible for boiler operation and acquisition of all
pertinent process data.
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Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

2.0 STACK SCHEMATIC

. OKEELANTA CORPORATION
UNIT ¢ 190
SOUTH BAY, FLORIDA FACILITY

The following is a schematic of the stack which services
Boiler #10 at Okeelanta Corporation's South Bay, Florida
facility.

Defined are the sampling port locations, interior stack

dimensions and distances from the ports to the nearest
upstream and downstream interferences.

1.D.— ¢
—— <=D->
B
<-- STRAIGHTENING
VBNES
/ A\
/ \
/ \ <-- SCRUBBER
/ . \ \
DISTANCE UPSTREAM FROM FLOW DISTURBANCE (A) 4"
DISTANCE DOWNSTREAM FROM FLOW DISTURBANCE (B) 16"
DIAMETER OF PORT SLEEVE (C) 4"
LENGTH OF PORT SLEEVE (D) 3.5"
NUMBER OF PORTS 2
INTERNAL DIAMETER OF STACK AT SAMPLING PORTS 7.5°'

Drawing not to scale
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Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

3.0 NUMBER OF TRAVERSE POINTS AND SAMPLING TIME PER POINT

OKEELANTA CORPORATION
UNIT # 10
SOUTH BAY, FLORIDA FACILITY
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t Duct Diameters Downstream from Flow Disturbance (Distance B)
s

Minimum number of traverse points for particulate traverses.

Distance A 4" or 0.5 diameters.
Distance B = 16' or 2.1 diameters.
In accordance with Method 1, 24 traverse points are needed.

In order to sample for a minimum of one hour and draw at leastl30

‘cubic feet, each traverse point was sampled for 2.5 minutes.
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Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

3.0 NUMBER O RAVERSE POINTS AND SAMPLING TIME PER POINT

OKEELANTA CORPORATION
UNIT # 10
SOUTH BAY, FLORIDA FACILITY

DIAMETER OF STACK: 7.5 FEET
PORT SLEEVE LENGTH: 3 INCHES

TRAVERSE DISTANCE DISTANCE PROBE MARK
POINT % OF DIAMETER (INCHES) ( INCHES)
1 2.1 l.9 5.4
2 6.7 6.0 8.5
3 11.8 10.6 14,1
4 17,7 15.9 19.4
5 25.0 22.5 26.0
6 35.6 32.0 35.5
7 64.4 57.9 61.5
8 75.0 67.5 71.0
g 82.3 74.1 77.6
10 88,2 79.4 82.9
11 93.3 84.0 87.5
12 97.9 - 88.1 91.6
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Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

4.0 SAMPLING TRAIN AND ANALYTICAL TEST PROCEDURES

. The following is a description of the sampling train and
specifications of particulate collection media used in the
tests,

1. EMISSION SAMPLING EQUIPMENT

The specific train used during this test is one manufactured
by Research Appliance Company (RAC). The design
specifications of this train meets all the requirements of
Environmental Protection Agency's Method 5 as found in the
Federal Regulations under Section 40 CFR 60 as amended. The
following is a description of the individual pieces of
equipment used:

Nozzle - The nozzle was of seamless stainless steel tubing
construction of the button hook design. A range of sizes
suitable for isokinetic sampling was available. All nozzles
were calibrated before testing. A nozzle calibration sheet
may be found in the calibration section of this report.

Probe - An 10 foot steel probe with a stainless steel liner
was used.

Heating System - The filter temperature was maintained by
. enclosing the filter in a hot box capable of maintaining the

temperature at 248 'F #+25'F. This temperature was monitored
by use of a thermocouple in the hot box.

used to monitor the stack gas velocity. &Since the pitot tube
meets gll the dimensiconal criteria set forth in Method 2 of
40 CFR €0, a coefficient of 0.84 has been used.

Filter Holder - A borosilicate glass type filter holder with
frit support was used.

Condenser - Four impingers connected in series, with ground
glass leak-free fittings were used as the condenser. The
first, third and fourth impingers were of the Greenburg-Smith
design, modified by replacing the tip with a 1/2" glass tube
extending to about 1/2" from the bottom of the flask. The
second impinger was of the Greenburg-Smith design with the
standard tip.

Metering System - A vacuum gauge, micromanometer, inclined
manometer, leak-free pump, calibrated thermocouples and a .
calibrated dry gas meter were the basic components used to
meter the dry gas through the system.

Eastmount Engineering Inc., - 420 Main Street « Walpole, MA 02981 « (508) 668-9005 « FAX (508) 668-4989




Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

o] ROCEDURES {(cont. )
. Gas Density Determination - An ORSAT type combustion

analyzer, capable of measuring C0O2, 02 and CO was used to
determine the molecular weight of the flue gas. An
integrated proportional sample was taken at each of the
traverse points in order to assure that the total test span
was covered. The ORSAT analysis was conducted immediately
following each test run.

2. SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures were conducted in
strict accordance with the methods prescribed in Methods 1
through 5 of the Code of Federal Regulations as found in 40
CFR 60 as amended. The following is the sequence of events
that occur both prior to and during the actual stack test.

Traverse Points - The traverse points were calculated in
accordance with Method 1 and the probe was marked
accordingly.

Static Pressure - The static pressure was checked and

recorded.

Preliminary Traverse - A preliminary traverse was conducted.
Readings included the pressure drops and stack gas
temperatures. '

Nomograph - Once all of the above information had been
cktainesd, the nomegraph was set up for the actual test to
correlate the isokinetic relation ships.

Barometric Pressure ~ Barometric pressure was obtained by use
of an aneroid barometer at the test site,

Sampling Train Set-Up

(a) The pre-weighed filter was placed in the filter holder
and visually checked.

(b) 100 ml of water was placed in the first two impingers.

(¢) Approximately 200 grams of silica gel was placed in the
fourth impinger. (Exact weights were logged on: the
field data sheets).

{d) Crushed ice was placed around the impingers.

{e) Once assembly of the entire train was completed, the
probe and heater box were turned on.

Pre-test Leak Check - Once the heater box was at the desired
temperature for testing, the system was leak checked at 15
inches of vacuum. A leakage rate of less than 0.02 CFM had

to be achieved before testing commenced.

. _ Final Check - Once everything was ready to go, the plant was
checked to assure that it was running at desired capacity.

Eastmount Engineering Inc., « 420 Main Street + Walpole, MA 02981 + (508) 668-9005 « FAX (508) 668-4989




Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

4.0 SAMPLING TRAIN AND ANALYTICAL TEST PROCEDURES (cont.)

. Sampling - Isokinetic sampling as described in Method 5 then
took place.

Post-test Leak Check - Upon completion of each test run, the
system was leak checked at the highest vacuum recorded during
that run. All leak checks were less than 0.02 CFM and
considered acceptable.

Sample Recovery - Because of the importance of proper sample
recovery procedures, details of the sample recovery can be
found in the Quality Control Procedures Secticon of this
report.

Isokinetics - Once all sample recovery was completed and the
amount of moisture collected had been determined,
calculations were conducted to determine the percent
isockinetics ¢of the test run.

Operating Data Sheets - ARll pertinent operating data were
logged throughout the testing period by plant personnel.

Eastmount Engineering Inc., - 420 Main Street « Walpole, MA 02981 + (508) 668-9005 + FAX (508) 668-4989




Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

5.0 UALITY CO Q

. The following is a description of the procedures wused for
maintaining the integrity of samples collected, including the
chain of custody and quality control assurance of filters and
acetone wash.

Pre-test preparation consisted of the filters being
desiccated at 68 + 10'F at ambient pressure for at least
twenty four (24) hours. At intervals of at least six (6)
hours, the filters were re-weighed until a constant weight
was achieved * 0.5 mg change from the previous weighing,
These pre-marked filters were then put into petri dishes and
sealed. All filters used during testing were put into a
carrying case for transport to the job site, A list of the
filters and tare weights was available prior to testing.

After each test run, the filter and any particles which may
have adhered to the filter holder gasket were carefully
removed from the filter holder and placed into its identified
petri dish container. This container was then labeled with
the run number and date.

Taking care to see that particulate on the outside of the
probe or other exterior surface did not get into the sample,
particulate matter from the probe liner, nozzle, probe
fittings, and front half of the filter holder were acetone

. washed into a sample container. This container was then
sealed. The run number, date, and a mark indicating the
leval of the acetone wash in the bottle was recorded on the
bottle.

Both the petii dish centaining the filter and the bottle
containing the acetone wash were transpcecrted to Eastmount
Engineering's laboratory.

Once at the laboratory, each filter was weighed and then put
back into its individual container. The container was then
placed in a desiccator for at least twenty four (24) hours
and then weighed. At intervals of at least six (8)
hours,thefilters were re-weighed until a constant weight
was achieved + 0.5 mg change from the previous weighing.

The levels marked on the bottles containing the acetone wash
were checked to confirm that no leakage occurred during
transport. The contents were then transferred into a pre-
tared beaker and evaporated to dryness. Once this had been
accomplished, the beaker was placed in a desiccator for at
least twenty four (24) hours and then weighed. At intervals
of at least six (6) houts, the beaker was re-weighed until a
constant weight of '+ 0.5 mg change from the previous weighing
was achieved,

. A1l calculations were conducted in strict accordance with 40
CFR 60 (See Calculation Sheets in report).

Eastmount Engineering Inc., » 420 Main Street « Walpole, MA 02981 « (508) 668-9005 + FAX (508) 668-4989
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= APPENDIX I

COMPUTER INPUT SHEETS
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INPUT DATA SHEET

. PLANT: OCKEELANTA RUN #: C 10R-1
LOCATION: UNIT 10 DATE : 01-29-91
Ds (FT) 7.5
Dn (IN) .250
FILTER# 3614 TRAV. VEL SQ DELTA DRYGAS DRYGAS STACK

PT HEAD ROOT H IN oUT TEMP
PIT COEFF .84
Al .80 .89 2.48 81 79 140
IMP-1 (INT) 100 2 .71 .84 2.20 82 79 139
3 .56 .75 1.74 84 80 139
IMP-2 (INT) 100 4 .40 .63 1.24 85 80 140
5 .21 .46 .65 85 80 140
IMP-3 (INT) 0 6 .11 .33 .34 85 81 139
7 .27 .52 .84 86 81 140
IMP-4 (INT) 500.0 8 .54 .73 1.67 87 82 140
9 .65 .81 2.02 30 82 140
IMP-1 (FIN) 254 10 .77 .88 2.39 91 83 139
11 .83 .91 2.57 92 83 140
. IMP-2 (FIN) 116 12 .90 .95 2.79 93 84 139
Bl .77 .88 2.39 91 85 140
IMP-3 (FIN) 2 2 .75 .87 2.33 92 85 140
3 .62 .79 1.92 93 86 140
IMP-4 (FIN} 516.0 4 .47 .69 1 .46 93 86 139
5 .33 .57 1.02 93 86 139
% CO2 10.3 6 .21 .46 .65 92 86 140
7 .14 .37 .43 91 87 141
% 02 9.9 g8 .23 .48 .71 90 g6 140
9 .45 .67 1.39 92 87 138
% co 0 10 .66 .81 2.05 92 87 139
' 11 .92 .96 2.85 93 38 138
P BAR 30.08 12 1.02 1.01 3.16 96 88 140
P STK .20
NO. PTS 24
TEST LNGTH 60
END METER 525.848
: .235
INT METER  486.800
BEGIN TIME: 14:30

. END TIME: 15: 40

AVERAGE 56 .72 1.72 89.5 83.8 139.5

Eastmount Engineering Inc., -+ 420 Main Street « Walpole, MA 02981 « (508) 668-9005 +« FAX (508) 668-4989




INPUT DATA SHEET
. PLANT: OKEELANTA RUN #: C 10R-~2
LOCATION: UNIT 10 DATE : 01-30-~91
Ds (FT) 7.5
Dn (IN) . 250
FILTER# 3613 TRAV VEL SO DELTA DRYGAS DRYGAS STACK
PT HEAD ROOT H IN ouT TEMP
PIT COEFF .84
Al .80 .89 2.48 76 75 141
IMP-1 (INT) 100 2 .85 .92 2.64 78 75 140
3 .60 .77 1.86 82 76 140
IMP-2 (INT) 100 4 .42 .65 1.30 83 77 140
5 .21 .46 .65 83 78 141
IMP-3 (INT) 0 6 .10 .32 .31 82 78 140
7 .26 .51 .81 83 78 141
IMP-4 (INT)  500.0 8 .53 .73 1.64 84 79 140
9 .65 .81 2.02 86 79 143
IMP-1 (FIN) . 258 10 .76 .87 2.36 87 80 140
11 .81 .90 2.51 89 81 141
. IMP-2 (FIN) 116 12 .87 .93 2.70 30 82 141
Bl .67 .82 2.08 82 82 139
IMP-3 (FIN) 1 2 .70 .84 2.17 82 84 140
3 .60 .77 1.86 82 84 138
IMP-4 (FIN) 514.9 4 .45 .67 1.40 83 86 139
5 .34 .58 1.05 83 86 141
% CO2 10.1 6 .23 .48 .71 83 87 141
7 .12 .35 .37 83 36 142
s 02 10.1 8 .20 .45 .62 83 87 141
9 .37 .61 1.15 83 86 141
% CO 0 10 .70 .84 2.17 83 85 141
11 .87 .93 2.70 84 88 143
P BAR 30.08 12 1.00 1.00 3.10 84 91 141 .
P STK .20
NO. PTS 24
TEST LNGTH 60
END METER  569.222
274
INT METER  530.800
BEGIN TIME:  09:30
. END TIME: 11:20
AVERAGE .56 .71 1.69 83.3 82.1 140.6
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PLANT:
LOCATION:

Ds (FT)
Dn (IN)
FILTER#

PIT COEFF

IMP-1 (INT)

IMP-2
IMP-3
IMP-4
IMP-1
IMP-2
IMP-3
IMP-4
% CO2
% 02
% CO
P BAR
P STK
NO. PTS
TEST LNGTH

END METER

INT METER

BEGIN TIME:

END TIME:

AVERAGE

(INT)
(INT)
(INT)
(FIN)
(FIN)
(FIN)

(FIN)

INPUT

T T e e e e L - e = = = —— = = -

OKEELANTA

UNIT 10

.250
3615
.84
100
100

0
500.0
274
lle

2

516.5

30.06
.20
24

60

608.511

TRAV
PT

(Yoo S o RN 6, QN PRI N B

.22

569.488

12:20

13:30

DATA

VEL
HEAD

.83
.78
.59
.38
.24
11
.28
.52
.70
.83
.90
.93
.12
.75
.64
.43
.32
21
.14
.25

.63

.86
.97

.56

SHEET

SQ
ROOT H

.91 2.57
.88 2.42
.77 1.83
.62 1.18
.43 .74
.33 .34
.53 .87
.72 1.61
.84 2.17
.91 2.57
.95 2,79
.96 2.88
.85 2.23
.87 2.32
.80 1.98
.66 1.33
.57 .99
.46 .65
.37 .43
.50 .77
.62 1.18
.79 1.95
.93 2.67
.98 3.01
.72 1.73

IN

83

- 83

87

83
83
84
84
84
85
85
86
87
88
88
89
89
89
89
89
90
90
90
91
91
91

1

RUN ¢
DATE

our

1

92.

83
87
88
89
89
88
89
90
9l
93
95
96
92
94
95
96
95
94
94
94
95
87
98
00

3

C 10R-3
01-30-91

DELTA DRYGAS DRYGAS STACK

TEMP

140
141
142
140
143
144
143
143
144
144
143
143
143
141
141
142
142
141
142
142
142
141
143
143

142.2
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APPENDIX II

ISOKINETIC CALCULATION SHEETS
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ISOKINETIC CALCULATION SHEET
PLANT: OKEELANTA _ RUN #: C 10R-1
LOCATION: UNIT 10 DATE 01-29-91
TS ("F)= 139. % co2= 10.3 VM (CF) o 38.813
Ts ("R)= 599. % 02= 9.9 DELTA H (ABS)-= 30.21
™ ( F)= 86. % CO= 0 PS (ABS) = 30.09
T™ ("R)= 546. % N2= 79.8 SQRT DELTA P = ,719206
VI(TOT)= 188, CP= .84 AREA NOZZLE = .000341
. Y = 1.001
(VM) (Y)(DELTA H ABS)
VM STD = 17.64  —--—mmmmmmmm e mm— e = 37.87 DSCF
(T™)
VW STD = .04707 (VI TOT) = 8.85 CF
VW STD
BWO = mmmmmmmmmem - = .189
VW STD + VM STD
BWO = MOISTURE FROM STEAM TABLES = .193
VI TOT = ADJUSTED TO SATURATION VOLUME= N/B ML
1-BWO = 1 - BWO = .811
Md (DRY) = .44 (% CO2)
+.32 (% 02)
+.28 (% CO) = 30.04 LBS/LB
+.28 (% N2) MOLE
Ms (WET) = MD (1-BWO) ,
+ 18 (BWO) = 27.76 LBS/LB
—————————— MOLE
G = SQRT (TS / PS / MS) = .85
Vs = 85.49(CP)(G)(SQRT DELTA P) = 43.8 FPS
H = 0.002669 (VI TOT) = .50
J = (DELTA ' H ABS){VM)(Y) /(TM) = 2.15
K = {(H) + (J3) = 2.65
(Ts) (K) (1.667)
% IS0 S et = 98.3

(TIME) (vs) (Ps) (AN)

Eastmount Engineering Inc., « 420 Main Street «+ Walpole, MA 02981 + (508) 668-9005 « FAX (508) 668-4989




ISOKINETIC CALCULATION SHEET

. PLANT: OKEELANTA RUN #: C 10R-2
LOCATION: UNIT 10 DATE : 01-30-91
TS ('F)= 140.6 % C02= 10.1 VM (CF) B 38.148
TS (‘R)= 600.6 $ 02= 10.1 DELTA H (ABS)= 30.20
™ ('F)= 82.7 % CO= 0 PS (ABS) = 30.09
™ ('R)= 542.7 % N2= 79.8 SORT DELTA P = .712366
VI(TOT)= 189.9 cP= .84 ARER NOZZLE &= .000341
Y = 1.001
(VM)(Y){DELTA H ABS)
VM 8TD = 17.64  mmmemmcmmm—mmmmmmmm = 37.49 DSCF
(T™)
VW STD = .04707 (VI TOT) = 8.94 CF
VW STD
BWO Y —-—— = .193
VW STD + VM STD
. BWO = MOISTURE FROM STEAM TABLES © 198
VI TOT = ADJUSTED TO SATURATION VOLUME= N/B ML
1-BWO - 1 - BWO - 807
Md (DRY) = 44 (% CO2)
+.32 (% 02)
+.28 (% CO) = 30.02 LBS/LB
+.28 (% N2) MOLE
Ms (WET) = MD (1-BWO)
+ 18 (BWO) = 27.71 LBS/LB
—————————— ~ MOLE
G = SORT (TS / PS / MS) = .85
Vs = 85.49(CP)(G) (SQRT DELTA P) = 43 .4 FPS
H = 0.002669 (VI TOT) = .51
J = (DELTA H ABS)}(VM)(Y) /{(TM) = 2.13°
K = {(H) + (3) = 2.63
. (TS) (K) (1.667)
% 180 O = 98. 6

(TIME) (vsS) (PS) (AN)

Eastmount Engineering inc., » 420 Main Street « Walpole, MA 02981 - (508) 668-9005 « FAX (508) 668-4989




ISOKINETIC CALCULATION SHEET

. PLANT:  OKEELANTA \ RUN #: C 10R-3
LOCATION: UNIT 10 L4 é(ﬂf\ DATE : 01-30-91
AN v
TS ('F)= 142.2 % Co2= 10.4,/ VM (CF) = 38.803
TS ('R)=  602.2 % 02 9.8 DELTA H (ABS)=  30.19
™ (‘F)=  89.9 % co= 0 PS (ABS) = 30.07
T™M ("R)= 549.9 % N2= 79.8 SQRT DELTA P = .720924
VI(TOT)= 208.5 cp= .84 AREA NOZZLE = .000341
Y =  1.001

(VM) (Y) (DELTA H ABS)

VM STD = 17.64 —~-———-—— e = = 37.62 DSCF
(TM)
VW STD = .04707 (VI TOT) = 9.81 CF
VW STD
BWO = oo = .207
VW STD + VM STD
. BWO = MOISTURE FROM STEAM TABLES = . 207
VI TOT = ADJUSTED TO SATURATION VOLUMES= 208.4 ML
1~-BWO = 1l - BWC = .793
Md (DRY) = .44 (% CQ2)
+.32 (% 02)
+.28 (% CO) = 30.06 LBS/LB
+.28 (%- N2) MOLE
Ms (WET) = MD (1-BWO)
+ 18 (BWO) = 27.56 LBS/LB
—————————— MOLE
G = SQORT (TS / PS8 / MS) = .85
Vs = 85.49(CP){G)(SQRT DELTA P) = 44 .1 FPS
H . = 0.002669 (VI TOT) = .56
J - .= (DELTA H ABS)(VM)(Y) /(TM) = 2.13
K = (H) + (J) = 2.69
. (T8) (K) (1.667)
% 150 = e oo = 99.4

(TIME) (Vs) (PS) (AN)

Eastmount Engineering Inc., » 420 Main Street «+ Walpole, MA 02981 « (508) 668-9005 « FAX (508) 668-4989
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APPENDIX III

ENTHALPY CALCULATION SHEETS

Eastmount Engineering Inc., = 420 Main Street + Walpole, MA 02981 - (508) 668-9005 « FAX (508) 668-4989




ENTHALPY CALCULATION SHEET

o am mm am o m Em wm Em ek e — m mw w = o m mm mm  m =

PLANT :  OKEELANTA RUN #: C 10R-1
LOCATION: UNIT 10 DATE : 01-29-91
STEAM STEAM FEED WATER
PRESSURE TEMPERATURE TEMPERATURE
350 680 260
355 680
340 680
335 680
340 . 680
345 680
AVERAGE 344.2 PSIG 680.0 260.0
P ABS = 358.9 PSIA
ENTHALPY @ 700 '"F AND 360 PSIA = 1364.1
ENTHALPY @ 600 'F AND 360 P5IA = 1309.9
ENTHALPY @ 680.0 'F AND 360 PSIA = 1353.3
ENTHALPY QOF FEED WATER © . 228.65
AVERAGE ENTHALPY = 1124.6 BTU/LB QOF STERM

Eastmount Engineering Inc., + 420 Main Street « Walpole, MA 02981 - (508) 668-9005 + FAX (508) 668-4989




ENTHALPY CALCULATION SHEET

. PLANT : OKEELANTA RUN #: C 10R-2
LOCATION: UNIT 10 DATE : 01-30-91
STEAM STEAM FEED WATER
PRESSURE TEMPERATURE TEMPERATURE

340 660 260

340 670

350 680

340 670

350 680

330 660

350 670

350 670

340 670 -
AVERAGE 343.3 PSIG 670.0 260.0
P ABS o 358.0 PSIA
ENTHALPY @ 700 'F AND 360 PSIA = 1364.1
ENTHALPY @ 000 'F AND 360 PSIa = 1309.9
ENTHALPY @ 670.0 ‘F AND 360 FSIA = 1347.8
ENTHALPY OF FEED WATER = 228,65
AVERAGE ENTHALPY = 1119.,2 BTU/LB OF STEAM

Eastmount Engineering Inc., - 420 Main Street + Walpole, MA 02981 - (508) 668-9005 + FAX (508) 668-4989




ENTHALPY CALCULATION SHEET

. PLANT : OKEELANTA RUN #: C 10R-3
LOCATION: UNIT 10 DATE 01-30-91
STEAM STEAM FEED WATER
PRESSURE TEMPERATURE TEMPERATURE
355 670 260
350 670
345 670
355 670
355 680
350 670
. AVERAGE 351.7 PSIG 671.7 260.0
P ARS = 166.4 PSIA
ENTHALPY @ 700 '‘F AND 370 PSTA = 1363.6
ENTHALPY @ 600 'F AND 370 PEIA = 1309.1
ENTHALPY @ 671.7 'F AND 370 FSIA = 1348.2
ENTHALPY OF FEED WATER = 228,65
AVERAGE ENTHALPY o 1119.5 BTU/LB QF STEAM

Eastmount Engineering Inc., « 420 Main Street -+ Walpole, MA 02981 - (508) 668-9005 » FAX (508) 668-4989
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APPENDIX IV

HEAT INPUT CALCULATION SHEETS

Eastmount Engineering Inc., + 420 Main Street + Walpole, MA (2981 - (508) 668-9005 « FAX (508) 668-4989




PLANT:

HEAT

SHEET

CKEELANTA

LOCATION:UNIT 10

END

BEGIN

NET

93171

169403

END

BEGIN

NET

BAGASSE

QIL

TOTAL

STEAM INTEGRATOR

508097

507010

LBS/HR STEAM

/

LRS/HR STEAM X

OIL INTEGRATOR READINGS

ALLOWABLE EMISSIONS

190.5 -

INPUT CALCULATION
READINGS TIME
15: 40
14: 30
X 100 / 170
55% EFF. =
1125 BTU/LB =
TIME
l4: 40
13: 30
GALLONS 70

0

0 GPH X 150,000 BTU/GAL (EST)

t

RUN ¢:
DATE

C 10R-1
01-29-91

INTEGRATOR FACTOR

MINS =

1692403

190.5

MINS =

100

LBS/HR STEAM

EQUIV.

BTU(e6)/HR

GALS/HR

0 GPH

BTU(e6)/HR

38.1 LBS/HR
.0 LBS/HR

38.1 LBS/HR

Eastmount Engineering Inc., » 420 Main Street « Walpole, MA 02981 - (508) 668-9005

» FAX (508) 668-4989




HEAT INPUT CALCULATION SHEET
PLANT: OKEELANTA RUN
LOCATION:UNIT 10 DATE
STEAM INTEGRATOR READINGS TIME
525800 526143 526552 10:30 10: 50 11:20
524822 525945 526380 9:30 10: 40 11:10
978 198 172 X 100 / 80 MINS =
101100 LBS/HR STEBM / 55% EFF. = 183818
183818 LBS/HR STEAM X 1119 BTU/LB = 205.7
OIL INTEGRATOR READINGS TIME
END 0 14: 40
BEGIN 0 13: 30
NET 0 GALLONS 80 MINS =
0 GPH X 150,000 BTU/GAL (EST) = 0
ALLOWABLE EMISSIONS
BAGASSE 205.7 - 0 X 2 =
OIL 0 X 1 =
TOTAL =

#: C 10R-2
01-30-91

INTEGRATOR FACTOR

100

LBS/HR STEAM

101100
EQUIV.
BTU(e6)/HR
GALS/HR

0 GPH
BTU{e6)/HR
41.1 LBS/HR
.0 LBS/HR
41.1 LBS/HR

Eastmount Engineering Inc., + 420 Main Street + Walpole, MA 02981 - (508) 668-9005

* FAX (508) 668-4989




HEAT INPUT CALCULATION SHEET
. PLANT: OKEELANTA RUN #: C 10R-3
LOCATION:UNIT 10 DATE 01-30-91
STEAM INTEGRATOR READINGS TIME INTEGRATOR FACTOR
100
END 528541 13: 30
LBS/HR STEAM
BEGIN 527421 12: 20 mmmmmmme———-
NET 1120 X 100 / 70 MINS = 96000
96000 LBS/HR STEAM / 55% EFF., = 174545 EQUIV.
. 174545 LBS/HR STEABM X 1120 BTU/LB = 195.4 BTU(e6)/HR
01L INTEGRATOR READINGS TIME GALS/HR
END 0 14: 40
BEGIN 0 13: 30
NET 0 GALLONS 70  MINS = 0  GPH
0 GPH X 150,000 BTU/GAL (EST) = 0 BTU(e6)/HR
ALLOWABLE EMISSIONS
BAGASSE  195.4 - 0 X .2 = 39.1 LBS/HR
0IL 0 X .1 = .0 LBS/HR
. TOTAL = 39.1 LBS/HR

Eastmount Engineering Inc., « 420 Main Street - Walpole, MA 02981 - (508) 668-9005 + FAX (508) 6658-4989
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APPENDIX V

EMISSION CALCULATION SHEETS

Eastmount Engineering Inc., = 420 Main Street « Walpole, MA 02981 - (508) 668-9005 « FAX (508) 668-4989




EMISSICN CALCULATION SHEET

. PLANT:  OKEELANTA RUN #: C 10R-1
LOCATION:UNIT 10 DATE :  01-29-91
SAMPLES BLANKS
FILTER BEAKER FILTER  ACETONE
NO. 3614 200 3611 211
FINAL: .7324  78.4936 .6265 79.1329
TARE : . 6138 78.4846 .6264 79.1327
NET : 1186 .0050 .0001 .0002/200ML

VOLUME OF RINSE - 265

WEIGHT = 127.60
RESIDUE = - .27
Mn = = 44.2 SQ FT

127.34 Mg AS

4994189 DSCFH

L&}
[
u

3600(1-BWO)(VS)(AS){17.64)(PS)/(TS)

cs = (2.205 ¥X 10-6) (Mn} / (VM STD) = 7.414e-6 LBS/SCPF

Cs' @ 0.0154 (Mn) / (VM STD) = .05 GRAINS
/ SCF

PMR & {Qs) (cCs) = 37.03 LBS/HR

LOAD= MILLIONS OF BTU / HOUR INPUT = 130.5 BTU eé6
/ HR

cs = LBS / MILLION BTu . = .194 LBS/
BTu eb

ALLOWARLE = 38.10 LBS/HR

= .200 LBS/
. BTu eb6

Eastmount Engineering Inc., » 420 Main Street + Walpole, MA 02981 - (508) 668-2005 - FAX (508) 668-4989




EMISSION CALCULATION SHEET

. PLANT: OKEELANTA RUN #: C 10R-2
LOCATION:UNIT 10 DATE : 01-30-91
SAMPLES BLANKS
FILTER BEAKER FILTER ACETONE
NO. 3613 205 3611 211
FINAL: .7341 75.8671 .6265 79.1329
TARE : .6114 75.8598 .6264 79.1327
NET : .1227 .0073 .0001 .0002/200ML

VOLUME OF RINSE 290

WEIGHT = 130.00
RESIDUE = - .29
Mn = 129.71 Mg AS = 44.2 SQ FT
ll 0s = 3600(1-BWO)(VS)(AS)(17.64)(PS)/(TS) = 4928368 DSCFH
CS§ = (2.205 X 10-6) {Mn) / (VM STD) = 7.628e-6 LBS/SCF
cs' = 0.0154 (Mn) / (VM STD) - .05 GRAINS
/ SCF
PMR = (QS) (Cs) = 37.60 LBS/HR
LOAD= MILLIONS OF BTU / HOUR INPUT z 205.7 BTU e6
/ HR
cs @ LBS / MILLION BTu , = 183 LBS/
BTu e6
ALLOWABLE - 41.15 LBS/HR

. = .200 LBS/
BTu eb

Eastmount Engineering Inc., + 420 Main Street « Walpole, MA 02981 « (508) 668-92005 « FAX (508) 668-4989




EMISSION CALCULATION SHEET

. PLANT: OKEELANTA : RUN #: C 10R-3
LOCATION:UNIT 10 DATE : 01-30-91
SAMPLES BLANKS
FILTER BEAKER FILTER ACETONE
NO. 3615 209 361l 211
FINAL: .7387 76.3050 .6265 79.1329
TARE .6124 76.3009 .6264 79.1327
NET | .1263 .0041 .0001 .0002/200ML

VOLUME OF RINSE 185

WEIGHT = 130.40

RESIDUE = - .19

Mn = 130.22 Mg AS = 44.2 SQ FT
. Qs = 3600(1-BWO)(VS)(AS)(17.64)(PS)/(Ts) = 4903763 DSCFH

ﬂ,(g/._’ ﬂ/q('{l/ /9 ] :

cs = (2.205 X 10~6) (Mn) / (VM STD) = 7.633e-6 LBS/SCF

cs' = 0.0154 (Mn) / (VM STD) - .05 GRAINS
/SCF

PMR = (9s) (CS) - 37.43 LBS/HR

LOAD= MILLIONS OF BTU / HOUR INPUT = 195.4 BTU eb
/ HR

/$%}:JQ7;L

¢s o LBS / MILLION BTu = .192 LBS/
BTu eb6

ALLOWABLE - 39.08 LBS/HR

= .200 LBS/
. BTu eb

Eastmount Engineering Inc., » 420 Main Street + Walpole, MA 02981 - (508) 668-9005 + FAX (508) 668-4989
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APPENDIX VI

NOMENCLATURE SHEETS

Eastmount Engineering Inc., « 420 Main Street »+ Walpole, MA 02981 « (508) 668-9005 +« FAX (508) 668-4989




Ar

AREL NOZZILE
AS

BDL

BWO

% CO

% CO2

Cp

cs

Cs'

CELTA H

DELTA H(ABS)

Dn {IN)

DRY GAS 1IN

DRY GAS OUT

Ds (FT)

E

E {Heat Input)

END METER

F factor

Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

NOMENCLATURE_ SHEET

PARTICULATE EMISSION TEST

Acetone residue - result of Blank evaporation.
Areaof the nozzle in square feet.

Area of the stack in square feet.

Below detectable limits

The amount of moisture in the flue gas.
Percent of carbon monoxide in the flue gas,
Percent of carbon dioxide in the flue gas.
Pitot tube coefficient.

The concentration in the stack in pounds per
standard cubic foot.

The concentration in the stack in grains per
standard cubic foot.

The meter orifice differential.

The meter orifice differsntial, absolute
conditions in inches of mercury.

Diameter of the nozzle in inches.

Temperature of the dry gas meter inlet degrees
Farenheight.

Temperature of the dry gas meter outlet degrees
Farenheigbt.

Diameter of the stack in feet.

The emission rate in pounds per millicn Btu
derived by using F-Factor.

The emission rate in pounds per million Btu
derived by use of calculated -heat input.

The dr¥ gas meter readingrat the end of_fhe
test.

The theoretical amount of air in dry standard
cubic feet (DSCF) needed to combust a million
Btu's worth of fuel.

Eastmount Engineering Inc., » 420 Main Street « Walpole, MA 02981 « (508) 668-9005 + FAX (508) 668-4989




Filter Catch

INT METER

Md (DRY)

MN

MN'

Ms (WET)

% N2
NC PTS
% 02
P BAR
P STK
PMR

FS (ABS)

Qs

SQ ROOT

SQRT DELTA P

Stack Temp or

TS ( F}

TS ('R)

T (Hot Box)

™ (°F)

Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

NOMENCLATURE {(cont'd)

The amount of particulate captured on the
filter during testing.

The dry gas meter reading at the beginning of
the test.

The dry molecular weight of the flue gas in
pounds per pound mole.

The amount of particulate collected by washing
the nozzle, probe, and front half of the
glassware, reported in milligrams.

The milligrams of particulate collected minus
the blank. ‘

Wet-or actual molecular weight of the flue gas
in pounds per pound mole.

The percent of nitrogen in the flue gas.

Number of traverse points.

Percent of oxygen in the flue gas.

Barometric pressure at test location.

Static pressure of the stack in inches cf water.
The emission vate in pounds per hour.

Absolute pressure conditions in the stack in
inches of mercury.

The volumetric flow rate of the flue gas in dry
standard cukic feet per hour.

The square root of each velocity head
measurement .

The average of the square roots of the measured
pressure drops.

The temperature of the stack in degrees Faren-
height.

The temperature of the stack in degrees Rankine.

Temperature around the filter box, degrees
Farenheight.

Average temperature of the dry gas meter in
degrees Farenheight.

Eastmount Engineering Inc., » 420 Main Street « Walpole, MA 02981 + (508) 668-9005 + FAX (508) 668-4989




Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

NOMENCLATURE (cont'd)

. T™ (°R) Average temperature of the dry gas meter in
degrees Rankine.
VEL HEAD The pressure drop measured across the pitot
tubes.
VIl (TOT) The amount of water collected in the impingers

in milliliters.

VM (CF) The volume sampled through the dry gas meter
in cubic feet.

VM STD Volume sampled through the dry gas meter cor-
rected to standard conditions.

Vs Velocity of the stack gas in feet per second.

VW STD The amount of moisture collected, converted to

standard cubic feet.
Y Meter box calibration factor.

o} Sampling time in minutes.

Eastmount Engineering Inc., » 420 Main Street - Walpole, MA 02981 « (508) 668-9005 » FAX (508) 668-4989
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APPENDIX VII

FIELD DATA SHEETS - UNIT OPERATING CONDITIONS

Eastmount Engineering Inc., = 420 Main Street « Walpole, MA 02981 - (508) 668-9005 « FAX (508) 668-4989
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Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

APPENDIX VIII

FIELD DATA SHEETS - STACK TESTING

Eastmount Engineering Inc., » 420 Main Street « Walpole, MA 02981 - (508) 668-9005 « FAX (508) 668-4989




Orsat Analyst:

FIELD DATA SHEET

CENERAL INFORMAT!ON
Plant: OKEE Jan T 5 Run #:
Location: (! 7T /O Date:
Ds (ft): 7,5 No. Points:
Bn (in): , 250 Test Length:
Filter #: SYNL4 End Meter Rsading:
Cp: a?’f Int Matar Reading:
P bar: 20,03 ~Beagin Time:
+
P stack: ’ 2 End Time:
IMP-1 C(INT) 00 AL IMP-1 (FINAL)
IMP-2 (INT) /0 e IMP-2 (FINAL)
IMP-3 (INT) O M IMP-3 (FINAL)
IMP-4 (INT) 5ZXL(9? IMP-4 (FINAL)
L ]
TEST 1 TEST 2
I vl
% COo2 A
c7 a
% 02 -/
% CO <

Project Director: :g-, ﬂ}?(&/’/

‘Meter Box Operator:\S,/?aﬁjéﬁ-f

). sles it

L%_L_gﬂy_

Probe Operator:

Commants:

Eastmount Enginesering, Ine.

Field Laboratory:

Chain of Custody:

Plant Coordinatpr:

Agency Reap:

420 Main Street, Walpole,

Comp jorR— 1
29 JArv 9/
2y
&0 M
52534 8
924 204
/970
/S$Y6

AsY

/¢
S,

B O

TEST 3

B & B5ov

S Mty
6. ﬁguez{fs
. Cullig

MA 02081
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/0.0

/0.3

s0. %

'6/,27

TRAVERSE DATA SHEET

Page 1é%of_jg_ Sampling time per point: 2.5
Plant: OREELAN 74 Run #: TP /OKR "_/
Location: AT 7O Date: 29 TAan 7/

Trav. Delta Delta Meter DGM DGM Hot Impg Stack Vac
No. P H Reading In Out Box Temp Temp

HIFE . BOO

A) |80 | 2493 |439.87 | 8] | 7F |2¢2| 42 | /20 | 2
2 |,7) | 220|490 |82 |79 |262 |6l | /39| 2
3 |z | 479 | 9292 8y | 20 |27 | &1 | 139 |/
by |, 90 | 129|999 24| 25 | 8O |253| 62 | /46 |_/
s (2] | 868 19953285 | go |20 |3 | /% | )
6 | 4] |3y | B | 35| 5 265\ ¢ | /39 | _/
7 |27 (89 7717 | 26| Bl |Z2 |2 | /9O |/
Z | .59 16714058 31 27 X2 | 260 | 60 /YO 2
9 |5 | 202 | 500460 |90 | B2 |26 |59 | /90 | Z
0 1,77 1239 (%28/ 19/ |82 |24 |4 | /37 | 3
0 |33 1257 13504855 |92 | F2 | 260l 6/ | /90 | 2
(2| F0 |\ 2,7F |50b oy | G5 | 8Y | 266 | LI | /3T | 4

- Relationship: -2./

Senrt Tl asie g1t e 202

Pre Leak CKALCFM @ /5 "I.{g

Mid Leak Ck: CFM @ "Hg (Vol:

Post Leak CK:___ CFM @ ____ "Hg

Pitot Leak CK: @ _ £ _"H20

Box Oper:

R Ml 0

robe Oper:_mw

Eastmount Engineering Inc. ® 420 Main Street ® Walpole, MA 02081 ® (508) 668-9005
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7.9

TRAVERSE DATA SHEET

Page 2 of 2 Sampling time per point: 2.5
Plant: OKLEE/ATH Run #: Conp /og- /[
Location: L IT SO Date: 29 Tov 9/
Trav. Delta Delta Meter DGM DGM Hot Impg Stack Vac
No. P H Readin In out Box Temp | Temp
20329
&1 |77 | 239 | 50878 |9/ | F5 |245| 65 |s40 |3
2 |75 _|2.33 |510.68 |92 | 85 |252| ¢/ | s90 | 3
2 | b2 | £TF2 | 5257|192 |56 |25) | 62 | /50 | 2
g 1497 | 126 |sr4.07 | 2% |86 |25P) by | 129 | 2
5 |32 |ro02 |£45.38 |92 | 6|20\ | 139 /
L .2/ b5 | /6. 90 | T2 | 86 |245 |60 | /70 /
7 \t9 |43 |3/7.2519 |87 (22| 59 | s/ | /
Y |.,2% 7 |30 |0 | B6 12K g (/90 J
9 196 |139 |379.82 ) 92 |57 |22|87 |/35 | 2
/0 |66 1205 | £21.69 T2 |27 |26 57 1139 | S
i | 9, | 285 | 52507 92 |32 |252| s¢ | /32 | &
/2 |fo2n | 36 (525898 T4 | 23 | 242 St | /Yo | &

Relationship: .3, /

Box #: Y Delta H@:

Start Time: End Time:

Pre Leak Ck: CFM @ ._"Hg

Mid Leak Ck: CFM @ "Hg (Vol: }
. Post Leak CK: CFM @ "Hg

‘'Pitot Leak CK: e WH20

Box Oper: Probe Oper:

Eastmount Engineering Inc. ® 420 Main Street ® Walpole, MA 02081 ® (508) 668-9005




Flant:
Location:
Da (ft):
Dn (in):
Filter »:
Cp:

P bar:

P stack:

IMP-t (INT)

IMP-2 (INT)
IMP-3 (INT?

IMP-4 (INT)

% Coz2

Project Director:

FIELD DATA SHEET

CENERAL INFORMATION

OKE E foTH
YIT MO

2.5 FF

, 20

3613

3y

.02

L2

/00 e

/00 Ay
(e} #9¢

$00.0qg
I

TEST 1

e 11

‘Meter Bor Operator: Ag/?nﬁ‘ﬂ/ éé.{d/t/

Probe Qperator:

eratnAnalgpt:

//4 Wescott
5 /7 C /?M

Run #&:

Data:
No. Polints:

Teat Length:

End Metsr Resading:
Int Mater Reading:

_  Begin Time:

End Time:

IMP~1 (FINAL)

IMP~-2 (FINAL)
IMP-3 (FiNAL)
IMP-4 (FINMNAL)

TEET 2

Field Laboratory:

Chailn of Custody:

Plant Coordinator:

Agency Rep:

(onf foR- 2
_Jo J4v 9/
2y
60 v

<29 222
S36. y00

09,30
/1. 2a

ASE
[ G
/

st ptder5i4 Y

TEST 3

Gissew/ ﬁﬁcﬂ/’ oy
Ny 41« /2/
é. ﬁz 4 /Ne:
. Colliiek

comments: A i/ '!7{’%6:9 7‘//«: 504// /075/

Bl:tmount Engineering,

Inc.

420 Main Strest, VWalpole,

MA 02081




TRAVERSE DATA SHEET

. Page A of A Sampling time per point: 3.5
Plant: CKEELANTA Run # Cemp JOR -
Location: it 1O Date: 2o Jan 9]

Trav. Delta Delta Meter DGM DGM | Hot Impg Stack Vac
No. P H Readin In out Box Temp Temp
s%0,5¢%

o0 B 1| 67 |20Flss2¢ |T2 | 83225 ¢y /32| 2

RN 70 | 2./7| s54.3 | B | FY | 297| 60 | L HO| R

0,7 © 3| .68 | 1L.8C|s5¢,/ | &2 18Y |443|@4 | /3F| &

Y|. 45| 1490|557¢ |83 |36 |348163 | /39 |_|
los 5|, 34/ | loS |S52. 4 | 92|36 |7/ |CY |/ | |
¢ | .a3|&7/ | e |33 | &7 (298| €65 | /9 | L
(0.0 7| .12 |[4.37|5¢60.9 |§=x|36(7) |66 | /42 |_/
Y| .20 |62 |56/.8 | 83|87 345|167 | /4 |/
Q. ; 1| 27| 1/5 w3283 |56 |99 |7 | 17/ |5
16| 170 (A J] |55 & | F3|8S |R961 63 | /Y/ | 3
9.7 | IT7 1270 5cr,6 | TS |38 |0 63 | r¥7 | S
I L0 B Isenaaa ?6/ 7/ Ty | G5 | st/ | D
/0 .23%
Relationship: Z./
Box #: Y: /¢0; Delta H@é: .43
Bra Leak CKT 2 CTH 6. g g —
el st A
Pitot Leak CK: Q "H20
Box Oper: & ,4hsgn Probe Oper: (esco?™
1103
T4+ Hag Stg Resort 1040 T+ J0.23 sty

Eastmount Engineering Inc. ® 420 Main Street ®

Walpole, MA 02081 ® (508) 668-9005

P R e Y




TRAVERSE DATA SHEET

@

Page ; of %+ Sampling time per point: 2.5
Plant: Ok =L fan T Run #: comp 10R -2
Location: a7 IO Date: 70 JT49v 9/
perve | e | oepee | tekar, | 90 | B2 | uet | g | sk | e
, $30.960 Z
lo.s Al |80 (24815299 |7¢ |75 465|658 | /Y | 2
2 | ES| 26 5399178 357|267\ 7 | 196 | 2
6 3 |, co | 17C | 5%6.C |V |76 |267| 65 | 140 | 2
y | YR 130 | 539.2|23|7 7|27 | 65 | /Y| |
00 _< | Q]| .65 | 531283 |7 8|26l 67 | 1%/ | |
_b | 10 | 3] |SY0.0 3| /Bl |68 | /40 | /
logf_7 | 26| %) |SH 0| I3 | I3 @55 1 e7 | Lvy | L
§ | eSO | LcY | sy2S5|5Y| 791260\ 66 | 1yn | L
.?,Q 9 | .65 | 2o 5923 | X6 791265\ £O0 | /Y 3| /5
0 | 76 1236 | Sv. 2| F7 1501715 | /40 | R
TSy | 3| A | swra |59 (5% 60 [ i41 | 3
o | gn | 270 ss0.079 | OV R13¢R 67 |11 1 3
10,0%
19.47 cutt

Relationship: 2./

Box #:
Start Time:

L

Mid Leak Ck:

Pre Leak Ck: CFM
ﬂé

Post Leak CK:
" Pitot Leak CK:

Box Oper: &, 4sen

Y:
0

- -xi
&

CFM @_¥ '"Hg (Vol:

Delta H@:

End Time:

@ /6 "Hg

A _CFM @ /g "Hg

OI% @

Z. 3

"H20

Probe Oper: i .-

2.¢3

Eastmount Engineering Inc. ® 420 Main Street ® Walpole, MA 02081 ® (508) 668-9005




Piant:
Location:
Ds (ft):
Dn (in):
Filter #:
Cp:

P bar:

P stack:

IMP-1 (INT)
IMP-2 (INT)
IMP-3 (INT)

IMP-4 (INT)

% CO2
% 02

% CO

Project Dirsctor: x5, 47»46,)&7&/
‘Metar Box Operator: 2 (5r85orS
] [E5eTT
\f?f?@wgégﬁj

Probe Operator:

Orsat Analyst:

Commants:

FIELD DATA SHEET

GENERAL INFORMATION

OK ez JaiT#

Lﬁur&'n’o

7.5

250

4

36/5

. XY

20.06

2

OO ML

790 F¢

O w7,

S00. 0 ¢
J

TEST 1

CO. 2

73

®)]

Run #:

Date:
No. Points:

Test Length:

End Metar Reaading:
Int Mater Reading:

. Begin Time:

End Time:

IMP-1 (FINAL)
IMP-2 (FINAL)
IMP-3 (FINAL)

IMP-4 (FINAL?

TEST 2

Field Laboratory:

Chain of Custody:

Plant Coordinator:

Agency Rep:

Eastmount Enginearing, Inc. 420 Hain Street, Walpole,

(onp /O~ "

32/ T 9/
24
£0 9/
£03. 51
569 938

/2 .20
72 .36

27y

/L6
Z-

S5/4,5

TEST 3

MA 012081




@

TRAVERSE DATA SHEET

Page _L_ofi_ Sampling time per point: O? S’-
Plant: Oltee IGrﬂ‘CA‘_ Run #: R-3
Location: Uﬂ:+‘ | O Date: 30 Sown A
Trav. Delta Delta Sﬁgt’:algg DGM DGM | Hot Impg Stack Vac
Na. P H Reading In Out Box Temp Temp
367,493
log A S| 831257 |sme [ 83|32 |240|68 | /90 | &
2|.7¥ |aqa|s7as |§3 |37 |8s€|68 | /4 | 2
l0.0 3 59 | 18D g7 |8 DIEE |2 T | /4R ||
3y |18 |79 |8 3|89 |25216T | fd0 |/
1.5 S‘ 2 | _0.74572.5 |F4 |99 |3Y5|eF | /43| 1
G\ -/ | 3| 5786 \FY|\ZF %/ |66 | /9| L
100 7| .25 | 87| 5729 7|84\ 78 |9c3| 66 | /43| 1
15X/ 6/ |\ 5.3 |85 |70 |sw| 64| /43| 4
O 7 0|2/ 533 |55 |9 a3 4|1y |2
0| 1831257 |535.8156 |93 1465 | €3 /1YY | X
169 11 40 1279 | 53723 157 |95(2e5 | ¢ |19 3|3
12|93 | 2.58 | 5594y |92 |96 |20 ¢S | /43| 3
Relationship: 3.
ggzri:Time: P Evonm Egglgimge Le3

Pre Leak Ck:

gé CFM

@ 'Hg

‘Mid Leak Ck: CFM @ __ S5~ "Hg (Vol: )
_ Post Leak CK: ;445 CFM @ 445@“Hg
Pitot Leak CK: "H20

Box Oper: G.bsa, Probe oper:  t/rsruz’

259,594

Eastmount Engineering Inc. ® 420 Main Street ® Walpole, MA 02081 ® (508) 668-9005




Page =;2 of @

TRAVERSE DATA SHEET

Sampling time per point: S
Plant: O\vieelenity Run #: <R -3
Location: Ont 1O Date: 30T ex Sl
Trav. .Delta Delta Meter DGM DGM Hot Impg Stack Vac
No. P H Realdigg In cut Box Temp Temp
1S 7 |78 | 2.93| s.c |TF |92 |395| 67 | /43| 2
2|75 | 232|593 7 IT |94 |25F| 63| /44| 22
oo 3|.¢of S sory 189195 |QeC | 63 | 1yy | R
4|43 | L33 |s9720 | 99| 96|99 |.C 3| 142 |
VS__s|,22 (.39 |s7¢2 |89\ 9571360|65 | /43|
6l 131 | 65 |5%9. 2|\ T 9415166 | L9/ | L
95 __ 7|t |93 | 600.0|90 |94 1354|657 193 | L
Flas |77 |69/ |9a |9 842 e (172 | |
@ | 35|/ /5| ¢oa-5q90 |95 | 27| 6o | 19 | X
(0| 262 11,95 | 6093 \q | |97 |54 ST |\ 148l 3
15 ii|lisc | 2677|6063 19) |15 | 202155 | 1e/3| ¢/
12| 94 | 30| | 6085 |9/ | /0|5 €0 |14 3| S
Relation:?ip- 3./
ggirz:Time: Y,jza/ e "Er?gl'tl:‘imge "—_&Z
Mid Leak Ck: 2~ CFM 65wy (Vol:_uss )
Pitot Loak CKI gz @ 5 =30

Box Oper: . 4 s:» Probe Oper: itiscart’"

Eastmount Engineering Inc. ® 420 Main Street ® Walpole, MA 02081 ® (508) 668-9005




Okeelanta Corporation - Boiler #10
Particulate Emissions Test Report

APPENDIX IX

EQUIPMENT CALIBRATION SHEETS

Eastmount Engineering Inc., = 420 Main Street »+ Walpole, MA 02981 - (508) 668-9005 . FAX (508) 668-4989




OKEELANTA CORPORATION

€ MILES SOUTH OF SOUTH BAY
. POST OFFICE BOX B8
SOUTH BAY, FLORIDA 33493

TELEPHONE: (407) 8960072

TELEX: BO3444

Eastmount Engineering Inc. Febuary 06, 1991

Environmental Engineers

S. Joseph Mercadante President
Subject: Okeelanta Sugar Corporation

Boiler Unit 10, 150,000 1bs/hr
In recent days while testing for compliance; you found some discrepancies
between your test, and the steam production shown in the chart.
Following that day, we proceeded to a complete loop calibration of the
steam flow and measurement, based on the attached spec. sheet,.

Before re-calibration: Overall span was 142" HZO

On a 0 to 1007 chart showed:

. D/P cell trans in H20: 0 68" 103" 129"
Chart in %: 0 50 75 87.5
Eng. Units in ;bs/h: 75,000 108,500 126,750
After Correction: 0 68" 103" 120"
75, 000 112,500 131,250
LBS/HR errors at chart's - 75Z= 4,000 1bs/hr
87.5= 4,500 lbs/hr
100 = 5,000 1bs/hr
Total Average= 4,500 1bs/hr

6.75

Instrument” Departfient Head

‘I" EA/3h

137"
33
145,000

137"
150,000




[NV A

engineers o desigoers

. [ TS T SNV L R S A ot _
A PROIJECT, ___OKEELANTA - G & W

COMPUTED BY ___LIM.__

QRIFICE PLATE NUMBER

TRANSMITTER NUMBER

DATE Jan. 8/80

SERVICE  ___ BOILER N> 10 & 11
Lo= a2 s g e e T e e R
. ¢ . , iEnpl [Metr !
Unir system? O=Enplish;l«Metric;2=51I 0.0 -
o . |
: rvige =ligquidil=Cas.skcam - ,
| <] |
__Tap typal l=Fl:2=Rad;3=VC:4=Cor;5=Pipe, 1.0
. Computedl 4=AP:5=W;:6=4d, 4.0
"!.I .
_cMeter differential - mamumum AP jinwC| . . 137 _Dry
.oFlowrate Wltbyrn |0 ] 150,000.0000
t‘-.l
nOrifice hole diameter d |in. 8.1165
?J
3 Pipe inside diameter in, 11.7500
ing denﬁitv Pe fiopd | s 1/1.6040
Fluid floving viscosity N | cP " 0.0260
HN ' :
Fluid specific heat rtatie (]} k - - 1.3000
ll.l . : :
' Absolute upstream pressure (1) Pi| psia A E 389.7(350)
IZJ
.' Fluid v_fln_g_inz Lemperature T1° 650
i3] .o S
Thermal expansion coefficienl x 106 121 a | %"
54.] . :
| Drain/Venthole dizmeter (3! dh_{in |
PR
Temperature corvrection coefficient Fe 1.0130
ie.|
Drain/Vent hole correction coefficient Fp
i?.l
3 Revnold's number correction coefficient e
B ratio within 0.155050,75 limirs? Q=Y:l=N
12, .
_ For compressible fluids:APS257 P1? Q=Y:l=N
sde. o . - 1 :
Orifice flow coefficient KA -5 0.3270
ZLI
5 8 ratio = d/D £ 0.6908
£ .|
Gas expansian factaor {4} bl | Q.9980Q
73] |
. c . . 6
Pipe Reynold's numper at 14204 of W Rp >3 x 10 !
Zml . |
. N . . !
2L, p |
23] ] - 21.17 - 9.00 :
d UpsTradm - Downsilredm /£ scHeDULE 20.33 _13.17ZSCH-. 3
,;'D.I ’
C.'l". L g ;1 - i - . -
~.Sicaight niitg V@nes U Yes

Notes: (). Not required for liquids: enter 0.
(7' Tf wabnruen: anter 0: nroecram assumes 17 for 316 SS.




POST
METER BOX CALIBRATION SHEET

BOX #: 4 DATE: 2-11-91
PRES BAR: 30.02 VACUUM: 10IN HG
RUN # - VOLUME VOLUME DELTA DELTA H PRES BAR TIME .
WET DRY H /13.6 (ABS) (MINS)
1 10.00 10.089 1.95 .143 30.16 13.39
2 10.00 10.353 1.95 .143 30.16 13.73
3 10.00 10.333 1.95 .143 30.16 13.73
RUN # TEMP WET TEMP DRY TEMP DRY TEMP DRY Y DELTA
(*F) INLET OUT (AVG) H @’
1 65.0 85.7 80.0 82.8 1.020 1.87
2 £5.0 87.7 81.7 84.7 .9973 1.96
3 65.0 88.7 82.3 85.5 1.001 1.96
AVERAGE 1.006 1.93
PRE CAL Y = 1.0010 % DIFFERENCE = 50 %
ALLOWABLE = 5.00 %
FORMULAS:
Y= DELTA H @=
(V w) (P b) (T d) 0.0317 (DELTA H) (T w) (TIME) 2
_____________________________________ x® [_____-_____-. '
(v d) (P b ABS) (T w) (P b) (T d) (V w)
S. MacKAY

CALIBRATION BY:




METER BOX CALIBRATION SHEET

A A B L Ty o . — -

FHOX NUMBER: 4
PRESS BAR © 30.04

RUIN # VOLUME VOLUME
WET DRY M /13 .6
! 5 8.037 .50 .0368
S 5 5.043 1.00 .0735%
‘ 10 10.190 1.50 .1103
4 10 10.273 2.00 .1471
" 10 10.330 3.00 .2206
‘ 10 10.400 4.00 .2941
. RN # TEMDN WET TEMMN DRY TEMPR DRY TIMR DRY
('r) INLET OUT {(nvG)
! 69.3 82.3 77.3 79.8
9.7 83.7 78.3 81.0
R Q.0 -1 ov. 3 B 33.5
a4 70.0 89.3 82.7 86 .0
» 69 .3 21.7 02.2 87 .8
/ 69.0C 94.7 85.3 $0.0
AVERACH

FORMULAS ¢

Yu

(Vv w) (P B)(rd)

o W e -

. (Vvd)(Pb ABS) (T w)

CALIBRATION BY:

MAR 4 LEVIATION
Al | NWARLE % DEY

DELTA M €=

0.0317 (DELTA H)

e L W e e -

(P BY (T d)

C;___,./

SCOTT LAWTON

DATE :
PUE:

(ABS )
30.08

30.11

10 sivmr

19990

10 MAR 199)

DELTA DELTA H PRES BAR TIME

(MTNG )

17 .80

RS
15 24

1% .4/

11 .69

NET TA
Yo

D09

e lo}

e -

(T w) {(TIMC) 2

’J-Peb- P




THERMOCOUPLE CALIBRATION SHEET

SET #: METER BOX #4 - IN DATE: 9/11/85
STANDARD ('F) THERMOCOQUPLE ('F) % DIFFERENCE

32 27 1.02

63 57 1.15

204 ' 201 .45

MAXIMUM 1.15

ALLOWABLE 1.50
DATE: 9/11/85

SET #: METER BOX #4 - OUT

STANDARD ('F) THERMOCOUPLE ('F) % DIFFERENCE
32 27 1.02
63 57 . 1.15
204 202 .30
MAXIMUM 1.15
ALLOWABLE 1.50
¢. LODI

CALIBRATION BY:




ARL /' POE CO., INC. « cencovan st - vovsron recus oo - risaenass

February 19, 1990

Eastmount Engineering
420 Main
Walpole, MA 02081

Dear Sirs:
This is to certify that your AL-19 American Wet Test Meter,.
serial no.P-468, has been calibrated with an American five foot .

bell prover, seriak no. 2260, It is traceable to the Bureau of
Standards, reference no, 106870, PI-TAPE.

Test Results are as follows:

FLOW RATE % OF ERROR
60 CFH +0, 3%

30 CFH 0.0%

15 CFH 0.0%
Sincerely,

CARL POE CO,, INC.

< s 2

Carl W. Poe
-CWP/mp

GAS MEASUREMENT EQUIPMENT « SALES AND SERVICE




THERMOCOQUPLE CALIBRATION SHEET

- A R R oy Ay R RN ok o R S SR Em R R e s e wk W e

SET #: 8 -1 DATE: 10-25-85
REFERENCE  MERCURY/GLASS
STANDARD ('F) THERMOCQUPLE ('F) ABSOLUTE OF
% DEVIATION
74 72 .37
) 210 205 .75
., 400 409 1.08
MAXIMUM DEVIATION . 1.08%
) . R . .
ALLOWABLE 1.50
i 4
SET # 8.5'~1 DATE: 11-15-8%
STANDARD ¢'F) THERMOCOUPLE (¢'F) ABSOLUTE OF
' ' . % DEVIATION
66 83 .57
170 170 0
CABEAETE T SRR AL et F L Tl e T e T ey b T £ R s A A - A T s orTn,
211.5 218 .52
- 2 euin L mRTIT . RS
we - LT e e MAXIMUM DBVIATION — B w87
T T T T T T TR T e T T T
ALLOWABLE | 1.50
I.g-A 10 gmmUL LS s la LT

G. ZWILLING

CALIBRATION BY:

‘..




NOZZLE CALIERATION SHEET

srosecT Nave: ONEE/Av T PROJECT NUMBER: 7C 7OZ
Yy /O I
POINTE NOZZLE# A 4 /NOZZLE #/2‘2 NOZZLE# NOZZLE #
1 '.305 0256
2 305 , 258
3 308 257 |
RVG, ’(% f 2—5‘7

\5;‘44/ w( %/ 3 oeC B

CALIBRATE{ BY: DATE:

Eastmount Engineering Inc. ® 420 Main Street ® Walpole, MA 02081 ® (508) 668-9005




NOZZLE CALIBRATION SHEET

PROJECT NAME: OKCELANT A PROJECT NUMBER: JC = /0%

e - ) /. y
POINTY NOZZLE# e 3NOZZLE #% 24 NOZZLE#/? g NOZZLE #_/f]_ /

1 i&b .3/3 ‘,25/ J&
2 tad | 32 297 i
; 3/5 3! . 250 A/
AVG. 35 3/Z 2250 25/

\J’;W /Vc 7y | 30%‘4 |

CALIBRATED BY: _ DARTE:

Eastmount Engineering Inc. ® 420 Main Streer ® Walipole, MA 02081 ® (508) 668-9005




47

al
:DATEZQ%V?%¥.. FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
PARTICULATE STACK TEST VERIFICATION
DER METHOD 5
I
|
[

FACILITY NAME: OKEELANTA APIS #

COMPANY CONDUCTING TEST: EASTMOUNT TEST DATE 1 29 91

SOURCE DESCRIPTION: BOILER 10

STACK TEST DATA SUMMATION

RUN1 RUN2 RUN3
1.H20 (VOL.MEAS.),ML 188 189.9 208.5
2.H20 (MASS MEAS.),GM 0 0 0
3.M'N PARTICULATE WEIGHT, GM 1273 . 1297 .1302
4.V'M VOLUME METERED,CF 38.813 38.148 38.803
5.Y DRY GAS MTR. CALIB.FCTR. 1.001 1.001 1.001
6. RDP AVG SQR D.P-SAMPLING .72 .71 .72
7.DH AVG DELTA H,IN.H20 1.72 1.69 1.73
8.T’M AVG MTR. TEMP,DEG.F 86.7 82.7 89.9
9.T'S AVG STACK TEMP,DEG.F 139.5 140.%6 142.2
- 10.P’SG STACK PRESS,'’HG(GAUGE) .2 .2 .2
11.P’B BAROMETRIC PRESS,’’HG 30.08 30.08 30.06
- 13.D'N ACTUAL NOZZLE DIAM,IN .25 .25 .25
14.T ACTUAL SAMPLE TIME,MIN 60 60 60
15.C'P PITOT TUBE COEFFICIENT .84 } . 84 .84
23.8/T VALUE:SAMPLE PTS/TOT PTS 1 { 1 1
VOLUME MOISTURE STACK FLOW PERCENT ACTUAL ACTUAL ALLOW
RUN SAMPLED’ CONTENT VEL RATE I80- EMISS EMISS EMISS
DSCF PERCENT FPS DSCF/H KINETIC LB/HR LB/MBTU LB/MBTU
1 37.87 18.94 43.69 5,020,845 97.80 37.21 0.189 0.200
2 37.49 19.25 43.15 4,930,964 98.60 37.60 0.191 0.200
3 37.61 20.57 43.96 4,924,664 99.05 37.58 0.191 0.200
i
hMEAN 37.66 19.59 43.60 4,958,824 98.48 37.46 0.190 0.200



SUMMARY

GENERAL:
REVIEWED BY AS
ACTUAL A 'S = 44.2 8@ FT
LAMINAR FLOW ASSUMED (<10 DEG YAW) (OR <20 DER)
ACTUAL EMISS BASED ON HEAT INPUT = 196.966 MBTU/HR
ALL REQUIRED LEAK TESTS ACCEPTABLE
ASSUMED M ’D=30.0 (COMBUSTION GASES)

COMMENT.!'IDIIIIDOIIOODIOOOOQ ...... L] L L] . . . LI ] L3 L . .8
RUN 1
ACTUAL A 'N = .0003409 SQ FT
P '8 = 30.28 1IN HG
COMMENTI.'.....I.....lIIl'llllll L ) L] L L LI I I L » * LI ) LI
RUN 2
ACTUAL A 'N = .0003409 SQ FT
P ’S = 30.28 1IN HG
COMMENTI.........lI.lIlllIlllI...Il.l. LI LI . b LI ] * & ® 2 LI .
RUN 3
ACTUAL A 'N = .0003409 SQ FT
P ’S = 30.26 IN HG

OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.1
COMMENT.I"llll'l.ll.-......l..'.




OKEELANTA CORPORATION
B8 MILES SQUTH OF SOUTH BAY
POST QFFICE BOX 88
SOUTH BAY, FLORIDA 33493

TELEPHONE: {407) 8969072

March 2, 1991

Palm Beach County Health Dept.
Division of Environmental Service
201 Evernia Street

P.O. Box 29

West Palm Beach, FL 33402

Attn: Mr. Randall Miller
Ref: Emiesion Test Reports

Dear Mr. Miller,

TELEX: 803444

Please find attached the remaining of the emission test reports for

boilers 10, 12, 14 and 15. The test reports for boilers 4,

and 11 were previously mailed to you on February 27, 1991.

Please let me know if you need further information.

Sincerely,

(a2

xc: Arthur Kirstein, III
Frank Fernandez
Roger King
Pedro Alvarez

P.

A. Carrefo

Director of Mill &

Refinery Operations

David Knowls, Ft. Myers DER W/attachments

i1

P |

MAR 13 1981

- neign of Eayironaiin Crigineering
DMSI;’AEM BEACH COUNTY
HEAEH*DEPARTMENT

9, &

agre-
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INPUT SHIET -

EMTER THE FOLLOWING:

45.

H20 COLLECTED (ONLY VOL.MEASUREDD, ML
H20 COLLECTED (WEIGHED PART ONLYJ,GH
M’N  PARTICULATE UETGHT, GM:

V'M  YOLUME WETERED, CF:

Y DRY GAS METER CAL FACTOR:

RDP AUG SGR DELTA P. CWHEM SARPLING):
DH  AVUG DELTA H, IN H20:

T'M AVUG METER TEMP, DEG F:

T'5. AVG STACK TEMP, DEG F:

P'S*% STACK PRESS, *IN ....C..hY .1:
P'B  BAROMETRIC PRESS, IN HG:

D'N ACTUAL. NOZZLE DIAMETER, IN.:

T ACTUAL SAMPLE TIME, MIN:

C’P PITOT TUBE COEFFICIENT:

GRTION ENTRIES:

17 .
13

23.

ORSAT/FYRITE - ZCBZ2:

ORSAT/FYRITE ~ Z02:

OR3AT/FYRITE (FOR C’S @ SBYE.A.)-XCO:

SPECIFIC FM'D ENTRIEZES:

CYCILLOMIC [48-28 DEGIY - AVG COS5LYAUI:

CYC.C>281 - AVGISGR D.P X COSIYALID:
PROCESS UT S5CURCE - T/HR:
LBE/TONH REGULATED - T/HR:
LR/% REGULATED (% A5 DEFINFED) - »/HR:

Lema Syl (@) - VALESARMPID PTS/T0T PTG ).

---------

--------

--------

--------

--------

--------

--------
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