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vAzelLaNia wuipuration - Boller §l4
Particulate Emissions Test Report

1.0 COMPENDIUM

Eastmount Engineering Inc., conducted a Compliance
Particulate Emissions Test Program on Unit #14 at Okeelanta
Corporation's South Bay, Florida facility on February 4 and
§, 1991. The test program consisted of a series of three EPA

Method 5 test runs.

All testing was conducted in strict accordance with the
Env1r0nmenga1 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 Department 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 Prchibitive
Acts, Subsection 6, Stationary Sources, Table II, Emission
Limiting Standards.

During testing the boiler was burning bagasse and oil as
fuel. Boiler No. 14 is rated at 150,000 pounds of steam per
hour. Results of the test program indicate Boiler Nco. 14 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 LOAD % OF
_ #/MMBtu #/HR  H#MMBtu #/HR #/7HR 150 KPH

1 02-04-91 L1058 30,13 183 52.44 145029 96.7%
2 02-04-91 123 35.06 183 52.22 144277 96.2%
3 02-05-31 130 35.87 181 4%.32 139800 93.2%
3 RUN AVG.  .119 33,71 .182 51.55 143035 95.4%

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. Mark Wescott
operated the meter box and performed the field laboratory
aspects of the program. Jim Jardin located the probe at the
proper traverse point locations. and assisted where required.
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 #14
Particulate Emissions Test Report

. 2.0 STACK S

OKEELANTA CORPQORATION
UNIT # 14
SOUTH BAY, FLORIDA FACILITY

The following is a schematic of the stack which services
Boiler #14 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.

STRAIGHTENING

LT
/l
/
/ ) <-- BCRUBBER
/ Y

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) ' 3.8"
NUMBER OF PORTS . 2
. INTERNAL DIRMETER OF STACK AT SAMPLING PORTS 7.5'

Drawing not to scale
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3.0 NUMBER OF TRAVERSE POINTS AND SAMPLING TIME PER POINT

. OKEELANTA CORPORATICN
UNIT # 14
SOUTH BAY, FLORIDA FACILITY

M Duct Diameters Upstream from Flow Disturbance (Distance A)
i
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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 least 30
cubic' feet; each traverse point was sampled for 2.5 minutes.
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Okeelanta Corporation - Boiler #14
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. 3.0 NUMBER OF TRAVERSE POINTS AND SAMPLING TIME PER POINT

OKEELANTA CORPORATION
UNIT # 14
SOQUTH 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 1.9 5.4
2 6.7 6.0 9.5
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
9 82.3 74.1 77.6
10 88.2 79.4 82.9
11 . 93.3 84.0 87.5

9 88.1 91.6

‘l' 12 97,
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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 pitet tube
meets all the dimansional criteria set forth in Method 2 of
40 CFR 60, a coefficient of 0.84 has besn used.

Filter Holder - A boresilicate 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 gaudge, micromanometer, inclined
manometer, leak-free pump, calibrated thermocouples and a
calibrated dry gas meter were the basic¢ comporients 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
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. 4.0 SAMPLING TRAIN AND ANALYTICAL TEST PROCEDURES (cont.)

Gas Density Determination - An ORSAT type combustion
analyzer, capable of measuring COz2, 02 and CO was used to
determine the molecular weight of the flue gas. BAn
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.

Homograph - Once all of the akove information had been
chtained, the nomograph was set up for the actual test to
correlate the isockinetic relation ships.

Barometric Pressure - Barometric pressure was obtained by use
of an aneroid barcmeter 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.

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

(d) cCrushed 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
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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 Section 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
isckinetics of the test run.

QOperating Data Sheets - All 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
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.} 5.0 QUALITY CONTROL FROCEDURES

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. RAll 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 intoc 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
level of the acetone wash in the bottle was recorded on the
bottle. )

Both the petri dish containing the filter and the bkottle
containing the acetone wash were transported 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 (6)
hours, the filters 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) hours, the beaker was re-weighed until a
constant weight of + 0. 5 mg change from the previous weighing
. was achieved.

Bll 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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LPPENDIX I

COMPUTER INPUT SHEETS
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INPUT DATA SHEET

. PLANT: OKEELANTA RUN #: COMP-1
LOCATION: UNIT 14 DATE : 02-04-91
Ds (FT) 7.5
Dn (IN) .305
FILTER# 3757 TRAV VEL SQ DELTA DRYGAS DRYGAS STACK

PT HEAD ROOT H IN OUT TEMP
PIT COEFF .84
Al .33 .57 2.38 76 75 132
IMP-1 (INT) 100 2 .36 .60 2.59 78 76 133
3 .40 .63 2.88 80 75 132
IMP-2 (INT) 100 4 .41 .64 2,95 82 76 132
5 42 .65 3.02 83 76 133
IMP-3 (INT) 0 6 .42 .65 3.02 84 77 132
7 .43 .66 3,09 84 77 132
IMP-4 (INT) 500.0 8 .45 .67 3.24 86 78 133
9 .44 .66 3,17 87 79 132
IMP-1 (FIN) 229 10 .45 .67 3.24 87 79 132
' 11 .45 .67 3.24 88 80 133
IMP-2 (FIN) 134 12 .42 .65 3.02 88 80 133
Bl .28 .53 2.02 84 80 132
IMP-3 (FIN) 2 2 .32 .57 2.30 85 80 133
3 .35 .59 2.52 87 81 132
IMP-4 (FIN) 516.9 4 .38 .62 2.74 37 81 132
5 .37 .61 2.66 88 82 132
% CO2 8.6 6 .38 .62 2.52 89 82 132
7 .42 .65 3.02 89 82 132
% 02 11.6 8 .45 .67 3.24 90 83 132
9 .43 .66 3.10 90 83 133
% CO 0 10 .43 .66 3.10 90 82 132
11 .45 .67 3.24 91 83 132
P BAR 30.12 12 .45 .67 3.24 92 84 132
P STK .20
NO. PTS 24
TEST LNGTH 60
END METER  848.701
.170
INT METER  798.662
BEGIN TIME: 12:00

. END TIME: 13:10

AVERAGE .40 .63 2.90 86.0 79.6 132.3

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




PLANT:
LOCATION:

Ds (FT)
Dn (IN)
FILTER#
PIT COEFF
IMP-1
IMP-2
IMP-3

IMP-4

IMP-1 (FIN)

IMP-2

IMP-3

IMP-4

% CO2

02

o

e

co
P BAR
P STK
NC. PTS
TEST LNGTH
END METER

INT METER

BEGIN TIME:

END TIME:

AVERAGE

(INT)
(INT)
(INT)

(INT)

(FIN)
(FIN)

(FIN)

INPUT

OKEELANTA

UNIT 14

.257
3758
.84
100
100

0
500.0
218
115

1
510.0Q
g.8
11.4
0
30.11
.20
24

60

886.513
.189

© 849,048

13:55

15:00

TRAV
PT

W30 éewn -

DATA

VEL
HEAD

.37
.36
.37
. 40

.42
.43
.45
.45
.48
.46
.43
.28
.28
.31
.34
.38
.38
.43

.45
.45
.42
.44

. 40

SHEET
5Q
ROOT H
;61 1.37
.60 1,33
.61 1.37
.63 1.48
.66 1.59
.65 1,55
.66 1.59
.67 1.67
.67 1.67
.69 1.78
.68 1.70
.66 1.59
.53 1.04
.53 1.04
.56 1.15
.58 1.26
.62 1.41
.62 1.41
66 1.59
.68 1.70
.67 1.67
67 1.67
.65 1,55
.66 1.63
.63 1.49

84.

IN

78
78
81
82
83
83
84
85
85
86
87
86
83
84
85
85
87
87
87
88
87
88
89
88

8

RUN #:
DATE

ouT

78
78
79
78
79
79
79

80.

80
80
‘8l
81
81
81
g2
82
82
82
83
83
83
83
85
83

80.9

COMP-2
02-04-91

DELTA DRYGAS DRYGAS STACK

TEMP

131
132
132
132
131
131
131
131
134
132
132
135
132
133
134
132
132
132
131
130
131
132
132
133

132.0
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INPUT DATA SHEET
. PLANT: OKEELANTA RUN #: COMP-3

LOCATION: UNIT 14 DATE 02-05-91
Ds {(FT) 7.5
Dn (IN) .257

FILTER# 3759 TRAV VEL SQ DELTA DRYGAS DRYGAS STACK

PT HEAD ROOT H IN QuT TEMP
PIT COEFF .84

Al .25 .50 .95 75 75 131

IMP-1 (INT) 100 2 .32 .57 1.22 76 75 133

3 .34 .58 1.29 78 75 132

IMP-2 (INT) 100 4 .36 .60 1.37 79 76 132

: 5 .36 .60 1.37 80 76 126

IMP-3 (INT) 0 6 .35 .59 1.33 82 77 127

7 .36 .60 1.37 82 77 126

IMP-4 (INT) 500.0. 8 .37 .61 1.41 83 78 126

9 .38 .62 1.44 84 78 128

IMP-1 (FIN) 226 10 .39 .62 1.48 85 79 127

11 .38 .62 1.44 85 79 126

. IMP-2 (FIN) 110 12 .39 .62 1.48 86 BO 125

Bl .27 .52 1.03 82 80 122

IMP-3 (FIN) 2 p .29 .54 1.10 83 gl 125

3 .29 .54 1.10 84 81 127

IMP-4 (FIN) 510.8 4 .30 .55 1.14 85 82 127

5 .31 .56 1.18 86 82 128

% C02 8.6 6 .31 .56 1.18 86 82 128

7 .35 .59 1.33 87 83 128

% 02 11.6 8 .39 .62 1.48 87 83 128

9 .40 .63 1.52 88 83 129

% CO 0 10 .41 .64 1.56 89 83 130

: 11 .37 .61 1.41 88 83 128

P BAR 30.11 12 .37 .61 1.41 89 84 131
P STK .20
NO. PTS 24
TEST LNGTH 60
END METER  927.367
L177
INT METER 892.318
BEGIN TIME: 10:00
. END TIME: 11:10

AVERAGE .35 .59 1.32 83.7 79.7 127.9
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APPENDIX I1

ISOKINETIC CALCULATION SHEETS
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ISOKINETIC CALCULATION SHEET

. PLANT: OKEELANTA RUN #: COMP-1

LOCATION: UNIT 14 DATE : 02-04-91

TS ("F)}= 132.3 | % CO02= 8.6 VM (CF) = 49.869

TS ("R)= 592.3 % 02= 11.6 DELTA H (ABS)= 30.33

™ ('F)=  82.8 % CO= 0 PS (ABS) = 30.13

“TM ("R)= 542.8 $ N2= 79.8 SQRT DELTA P = .634275

VI(TOT)= 181.9 CP= .84 AREA NOZZLE = .000507

= 1.001

Y

VM STD =& 17.64  ————=m-mmmmmmmmmmm = 49.21 DSCF
{TM)
VW STD = .04707 (VI TOT) = 8.56 CF
VW STD
BWO = e = .148
VW STD + VM STD
. " BWO = MOISTURE FROM STEAM TABLES = .160
vl TOT = ADJUSTED TO SATURATION VOLUME= N/A ML
1-BWO . L - BWO - .852
Md (DRY) = .44 (% CO2)
+.32 (% 02)
+.28 (% CO) = 29.84 LBS/LB
+.28 (% N2) : MOLE
Ms (WET) = MD (1-BWO)
+ 18 (BWO) = ©28.09 LBS/LB
---------- . MOLE
G = SORT (TS / PS / MS) = .84
VS = 85.49(CP)(G){(SQRT DELTA P) = 38.1 FPS
H = 0.002669 (VI TOT) = .49
J = (DELTA H ABS)(VM)(Y) /(TM) = 2.79
K = (H) + (J) = 3.27
. (TS) (K) (1.667)
% 150 T e = 92.5

(TIME) (VS) (PS) (AN)
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ISOKINETIC CALCULATION SHEET

. PLANT: OKEELANTA RUN #: COMP-2
LOCATION: UNIT 14 DATE : 02-04-91
TS ("F)= 132.0 % CO2= 8.8 VM (CF) = 37.276
TS ("R)= 592.0 % 02= 11.4 DELTA H (ABS)= 30.22
™ ('F)= 82.9 % CO= 0 PS (ABS) = 30.12
T™ ('R)= 542.9 % N2= 79.8 SQORT DELTA P = .633128
VI(TOT)= 144.0 CP= .84 AREA NOZZLE = .000360
Y = 1.001
(VM){Y) (DELTA H ABS)
VM STD = 17.64  —mmmmmemmmmmmm—mm oo = 36.64 DSCF
(TM)
VW STD = .04707 (VI TOT) = 6.78 CF
VW STD :
BWO = e ceemm—eaaa = .156
VW STD + VM STD
. BWO = MOISTURE FROM STEAM TABLES = .158
vI TOT = ADJUSTED TO SATURATION VOLUME= N/a ML
1-BWO = 1 - BWO ' = .844
Md (DRY) = .44 (% CO2)
+.32 (% 02)
+.28 (% CO) = 29.86 LBS/LB
+.28 (% N2) MOLE
Ms (WET) = MD (1-BWO)}
+ 18 (BWO) = 28.01 LBS/LB
---------- MOLE
G = SORT (TS / PS / MS) = .84
Vs = 85,49(CP)(G)(SQRT DELTA P) = 38,1 FPS
H = 0.002669 (VI TOT) = - .38
J - (DELTA H ABS){(VM)(Y) /{(TM) = 2.08 .
K = (H) + (J) = 2.46
. . (Ts) (K) (1.667)
% 1SO e = 98.0

(TIME) (vs) (Ps) (AN)
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ISOKINETIC CALCULATION SHEET

‘ PLANT: OKEELANTA { RUN #: COMP-3
LOCATION: UNIT 14 \ Ik DATE : 02-05-91
5\ 4
K #h

Ts (‘F)= 127.97 % CO2= 8.6// VM (CF) & 34.872

TS ('R)= 587.9 % 02= 11.6 DELTA H (ABS)= 30.21

™ ('F)=  81.7 % co= 0 PS (ABS) = 30.12

T™ ('R)= 541.7 $ N2= 79.8 SQRT DELTA P = .587246

VI(TOT)= 148.8 cP= .84 AREA NOZZLE = .000360

Y = 1.001

VM STD = 17.64 ~=-crmre— e e e m— = = 34.34 DSCF
(TM}
VW STD = .04707 (VI TOT) = 7.00 CF
VW STD
BWO = mmmmmlieaos , - 169
VW STD + VM STD
. E BWO = MQOISTURE FROM STEAM TABLES = .142
VI TOT = ADJUSTED TO SATURATION VOLUME= 124.6 ML
1-BWO = 1 - BWO = .858
Md (DRY) = .44 (% CO2)
+.32 (% 02)
+.28 (% CO) - 29.84 LBS/LB
+.28 (% N2) MOLE
Ms (WET) @ MD (l-BWO) )
+ 18 (BWO) = 28.66 LBS/LB
—————————— MOLE
G = SQORT (Ts / PS8 / MS) = .83
Vs = 85.49(CP)(G)(SQRT DELTA P) = 34.8 FPS
H = 0.002669 (VI TOT) | z .33
J = (DELTA H ABS)(VM)(Y) /(TM) = = 1.95
K - (H) + (3) = 2.28
. (TS) (K) (1.667)
% 1S0 = mmmmmmmmmmmmmmmmeeeo = 98.6

(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 CALCULATI ON SHEET

. PLANT : OKEELANTA " RUN #: COMP-1
LOCATION: UNIT 14 DATE : 02-04-91
STEAM STEARM FEED WATER
PRESSURE TEMPERATURE TEMPERATURE
390 620 260
370 620
380 600
390 620
380 600
380 620
. AVERAGE 381.7 PSIG 613.3 260.0
P ABS = 396.4 PSIA
ENTHALPY @ 700 '"F AND 400 PSIA = 1362.1
ENTHALPY @ 600 '"F AND 400 PSIA = 1307.0
ENTHALPY @ 613.3 "F AND 400 PSIA = 1314.3
ENTHALPY COF FEED WATER o 228.65
AVERAGE ENTHALPY = 1085.7 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 #: COMP-2
LOCATION: UNIT 14 DATE : 02-04-91
STEAM STEAM FEED WATER
PRESSURE TEMPERATURE TEMPERATURE
395 620 ' 260
390 600
380 620
375 620
365 620
. AVERAGE 381.0 PSIG 616.0 260.0
P ABS = 395.7 PSIA
ENTHALPY @ 700 “F AND 400  PSIA = 1362.1
ENTHALPY @ 600 "F AND 400 PSIA = 1307.0
ENTHALPY @ 616.0 'F AND 400 PSIA =  1315.8
ENTHALPY OF FEED WATER = 228.65
AVERAGE ENTHALPY = 1087.2 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 #: COMP-3
LOCATION: UNIT 14 DATE : 02-05-91
STEAM STEAM FEED WATER
PRESSURE TEMPERATURE TEMPERATURE
390 620 260
380 600
370 620
370 600
380 600
350 620
. AVERAGE 373.3 PSIG 610.0 "~ 260.0
P ABS = 388.0 PSIA
ENTHALPY @ 700 'F AND 390 PSIA = 1362.5
ENTHALPY @ 600 'F AND 390  PSIA = 1307.7
ENTHALPY @ 610.0 '"F AND 390  PSIA = 1313.2
ENTHALPY OF FEED WATER = 228.65
AVERAGE ENTHALPY o 1084.5 BTU/LB OF 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 Sireet = Walpole, MA 02981 - (508) 668-9005 « FAX (508) 668-4989




HEAT INPUT <CALCULATION SHEET

. PLANT: OKEELANTA RUN §: CoOMP-1
LOCATION:UNIT 14 DATE : 02-04-91
STEAM INTEGRATOR READINGS - TIME INTEGRATOR FACTOR
100
END 921037 13: 10
LBS/HR STEAM
BEGIN 919345 12:. 0  memmmmmm—m—e-
NET 1692 X 100 / 70 MINS = 145029
145029 LBS/HR STEAM / 55% EFF. = 263688 EQUIV.
. 263688 LBS/HR STEAM X 1086 BTU/LB = 286.3 BTU(e6)/HR
OIL INTEGRATOR READINGS TIME : GALS/HR
END 709186 13: 10
BEGIN 708811 12: 0
NET - 375 GALLONS 70 MINS = 321.429 GPH

48.214 BTU(e6)/HR

321.4286 GPH X 150,000 BTU/GAL (EST) =
ALLOWABLE EMISSIONS
‘-BAGASSE 286.3 - 48 X .2 = 47.6 LBS/HR
OIL 48 X .1 z 4.8 LBS/HR
. TOTAL = 52.4 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 #: COMP-2
LOCATION:UNIT 14 DATE : 02-04-91
STEAM INTEGRATOR READINGS TIME . INTEGRATOR FACTOR
100
END - 923668 15: 0
LBS/HR STEAM
BEGIN 922105 13: 55  mmmmee————e-
NET 1563 X 100 / 65 MINS = 144277
144277 LBS/HR STEARM / 55% EFF. = 262322 EQUIV.
. 262322 LBS/HR STEAM X 1087 BTU/LB = 285.2 BTU(e6)/HR
OIL INTEGRATOR READINGS TIME GALS/HR
END 709775 15: O
BEGIN 709427 13: 55
NET 348 GALLONS 65 MINS = 321.231 GPH

321.2308 GPH X 150,000 BTU/GAL (EST) = 48.185 BTU(e6)/HR
ALLOWABLE EMISSIONS

BAGASSE 285.2 - 48 X .2 = 47.4 LBS/HR

O1IL : 48 X 1 = 4.8 LBS/HR

. _ TOTAL = 52.2 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 #: COMP-3
LOCATION:UNIT 14 DATE : 02-05-91
STEAM INTEGRATOR READINGS TIME INTEGRATOR FACTOR
100
END 949727 11: 10
LBS/HR STEAM
BEGIN 948096 10: 0 mmmmmme——ae-
NET 1631 X 100 / 70 MINS = 139800
139800 LBS/HR STEAM / 55% EFF. = 254182 EQUIV.
. 254182 LBS/HR STEAM X 1085 BTU/LB = 275.7 BTU(e6)/HR
I\.a
ﬁvgv 182 \
01L INTEGRATOR READINGS TIME GALS/HR
END 715916 11: 10
BEG 7 0: 0
IN 15515 10: 0 ﬁwv,:5}g¢7QI
NET 401 GALLONS 70 MINS = 343.714 GPH
343.7143 GPH X 150,000 BTU/GAL (EST) = 51.557 BTU(e6)/HR
vy 9.3
| - 23177
ALLOWABLE EMISSIONS '7&$J 331
BAGASSE 275.7 - 52 X .2 = 44.8 LBS/HR
OIL 52 X .1 = 5.2 LBS/HR
. TOTAL = 50.0 LBS/HR

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




EMISSION CALCULATION SHEET

PLANT: OKEELANTA RUN #: COMP-1
LOCATION:UNIT 14 DATE : 02-04-91
SAMPLES BLANKS
FILTER BEAKER FILTER ACETONE

NO. 3757 214 3747 216

FINAL: .7824 74.921 .6434 79.1329

TARE : .6424 74.9153 .6430 79.1327

NET . 1400. ,0057 0004 .0002/200ML

VOLUME OF RINSE 270

WEIGHT = 145.70

RESIDUE = - .27

Mn = 145.43 Mg AS = 44.2 SQ FT

Qs = 3600(1-BWO)(VS)(AS)(17.64)(PS)/(TS) = 4632793 DSCFH

cs = (2.205 X 10-6) (Mn) / (VM STD) = §.517e~-6 LBS/SCF

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

" PMR = (0S) (Cs) = 30.19 LBS/HR

LOAD= MILLIONS OF BTU / HOUR INPUT = 286.3 BTU eb
/ HR

cs = LBS / MILLION BTu = .105 LBS/

. . BTu eb
ALLOWABLE = 52.44 LBS/HR

= .183 LBS/
BTu eb

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




EMISSION CALCULATION SHEET

PLANT: OKEELANTA RUN #: COMP-2
LOCATION:UNIT 14 DATE 02-04-91
SAMPLES BLANKS
FILTER BEAKER FILTER ACETONE
NO. 3758 216 3747 211
FINAL: 7621 75.3177 .6435 79,1329
TARE 6434 75.3092 6430 79.1327
NET 1187 0085 0005 .0002/200ML
VOLUME OF RINSE 220
WEIGHT = 127.20
RESIDUE = - .22
Mn = 126.98 Mg AS = 44,2 8SQ FT
gs = 3600(1-BWO){(VS){AS)Y(17.64)Y(PS)/{TS) = 4587897 DSCFH
cs = (2.205 X 10-6) (Mn) / (VM STD} = 7.642e-6 LBS/SCF
cs' = 0.0154 (Mn) / (VM STD) = .05 GRAINS
/ SCF
PMRE = {(Qs) {(Cs) = 35.06 LBS/HR
LOAD= MILLIONS OF BTU / HOUR INPUT = 285.,2 BTU eé6
/ HR
cCs =m LBS / MILLION BTu = .123 LBS/
. . - BTu eé6
ALLOWABLE = 52.22 LBS/HR
= .183 LBS/
BTu €6

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




EMISSICON CALCULATION SHEET

. PLANT: CKEELANTA ' RUN #: COMP-3
LOCATION:UNIT 14 DATE ¢ 02-05-91
SBMPLES BLANKS
FILTER BEAKER FILTER ACETONE
NO. 3759 217 3747 211
FINAL: .7696 76.598 .6434 79.1329
TARE .6465 76.5907 .6430 79.1327
NET . 1231 .0073 .0004 .0002/200ML

VOLUME OF RINSE 285

WEIGHT o 130.40

RESIDUE = - .29

Mn - 130.12 Mg AS = 44.2 SQ FT

0os = 3600(1-BWO) (VS)(AS)(17.64)(PS)/(TS) = 4293054 DSCFH

cs = {2.205 X 10-6) (Mn) / (VM STD}) = 8.355e-6 LBS/SCF

cs' = 0.0154 (Mn) / (VM STD) = .06 GRAINS
/ SCF

PMR = (Qs) (cs) z 35.87 LBS/HR

LOAD= MILLIONS OF BTU / HOUR INPUT ‘= 275.7 BTU e6
/ HR

cs = LBS / MILLION BTu = .130 LBS/

: BTu eb6

ALLOWABLE - z 49.98 LBS/HR

. = .181 LBS/
, BTu &6

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

NOMENCLATURE SHEETS
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Ar

AREAR NOZZLE
AS

BDL

BWO

% CO

% CO02

Cp

CS

Cs'

DELTA H

DELTA HKH(AES)

Dn (IN)

DRY GAS 1IN

DRY GAS OUT

Ds (FT)

E

E {(Heat Input)

END METER

F factor

Okeejanta Corporation - Boiler #14
Particulate Emissions Test Report

NOMENCLATURE SHEET

PARTICULATE EMISSION TEST

BRcetone residue - result of Blank evapcration.
Area of 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 differential, absclute
conditions in inches of mercury.

Ciameter of the nozzle 1n inches.

Temperature of the dry gas meter inlet degrees
Farenheight.

Temperature of the dry gas meter ocutlet degrees
Farenheight. .

Diameter of the stack in feet.

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

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

The dry gas meter reading at the end of the
test. ‘

The theoretical amount of air in dry standard

" cubic feet (DSCF) needed to combust a million

Btu's worth of fuel.

Eastmouni 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
NO PTS
% 02
P BAR
P STK
PMR

PS (ABS)

Qs

SQ ROOT

SQRT DELTA P
Stack Temp or
s ('F)

TS ('R)

T (Hot Box)

™ ( F)

QOkeajanta Corporation - Boiler #14
Particulate Emissions Test Report

NOMENCLATURE {cont'd)

The amount of particuiate 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 pafticu{;te 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 of water.
The emission rate in pounds per hour.

Abscolute pressure conditions in the stack in
inches of mercury.

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

The square root of each velocity head
measurement.

The average of the square roots of the measured
pPressure 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
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. 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.
Vi (TOT) The amount of water c¢ollected .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”

0 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 #14
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




FIELD DATA SHEET

GENERAL INFORMATION

Plant: OKEE /AanT A Run #: comf -/
Location: yunIiT /4 Date: 4 fER Q/
Ds (£t): 7.5 No. Points: 24

Dn (in): 1 304 Test Length: 5O MiN
Filter #: \.%—'7' 'End Meter Reading: 24/8'76/
T Cp: r?;f Int Meter Reading: 76}2‘&’42
P bar: F0. /2 Begin Time: L2006

P stack: - 2 End Time: /2/0
IMP-1 (EINT) /00 ML IMP-1 (FINAL) DA
IMP-2 (INT) /00 Mme IMP-2 (FINAL) [ 34
IMP-3 (INT) © _ms IMP-3 (FINAL) : P
IMP-4 (INT) -S"OO-O/;J IMP-4 (FINAL) S7C.9

L}
TEST 1 TEST 2 TEST 3

% CO2 Fh

% 02 /. b

% CO o

Project Director:

\f ”/7.4( ﬁ%

/Vﬁf%w/weyg#
'‘Meter Hox Operator: ﬂ7 NESA#

\fﬂ%cl//)

Field Laboratory:

Chain ot Custody:

Probe Operator: d!&]ﬂeoﬂ‘.\/ Plant Coordinator: GﬁE/QUE
-
/ ; — -
Orsat Analyst: \f_//y/'ﬁ{;/-;/,jgf Agency Rep: A /(J(/(z:ﬁ

I

.Couments:

Eastmount Engineering, Inc. 420 Main Btreet, Walpole, MA 03081




TRAVERSE DATA SHEET

. Page | of

2 Sampling time per point: 2,5 .. /1071_
Plant: Cﬂl[(ea L—m LL Run #: /:om’p ~ |
Location: Unid )Y Date: ¥ F‘Zvé 24
Trav. Delta Delta Meter DGM DGM Hot Impg Stack Vac
No. P H Readin In out Box | Temp | Temp
I+ 775, U4

£33 | 2.3% |goo8Y | 7¢ |75 | ou1 | ¢3 | 132 e

l
s 2 L3¢ | 259 186953 | 78 |7¢ | 23157 | 433 | a0
3 2 MO 2.55 (304,50 so_ | 75 | 255 | 59 150 | 2o
12,0 _4 -4l 2.95 169725 | 2 | 7¢ | 250 | ¢! /32 0.5
g 42 1 R0a lsos.sc | 33 | 2e | 257 | (2 133 3,0
o G o HR 3.0 | sUl.03 | g4 | 727 |a25% | c4 /32 | 3.0
7 o443 | 301 V4335 | 54 |27 j57 |_LC /32 3.0
T 3 5 | a5 |34 |59 |ogC |75 1255 | (¢ /33 | 3.5
9 | iy | 2T | sthrs | g | 79 (95T ¢s | /32 | 3.3
L e4s 5 24 Gl e | 87 N (2 | f¢ /32 )
(o e 2.3y S2g2 | 5% |50 (S | L /33 e,
2 A2 302 [5R3.92] %% oo |03 | s /33 Y,0

Relationship: Zrtme 7-2 :
Box #:_ 4 Y:_ 700/ Delta He:_J.¢7%

Start Time: End Time:
Pre Leak Ck: csewad  CFM @ /5 “Hg
Mid Leak Ck: CFM . "Hg (Vol: )

Post Leak CK: CFM @ & "Hg
Pitot Leak CK: aa @ ¢.> "H20

Box Oper: i weswl] Probe Oper: J. Josdm

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




TRAVERSE DATA SHEET

Page 2 of =2 Sampling time per point: &.5 min //3-/—
Plant: Ol%’(?[q-ﬂ‘/‘ﬂ Run #: COM{D— {
Location: Unst 1y Date: L4y /:[,,[ G/
Trav. Delta Delta Meter DGM DGM Hot Impg Stack vVac
No. P H Reading In out Box Temp Temp
B %Q "Ic 122
{ .29 202 $25.555 | 94 A A /32 2.5
2 32 | 230 | 527,755 | 88 | %o |G | (Y )33 | 3.
o 3 035 |52 | 529.795 | 37 5/ | @7 | ¢C /32 3,0
4 235 | 274 |83(.74 | 87 | 81 | 255 ¢7 /33 4.0
s 5 1,37 2.4 $33.77 | 8% |82 |49 | (7 133 4.0
C w37 (359 $35.74 | 81 | 82 |47 | LA ]33 4.0
s 7 |.43 |3.08 |337,%5 | %9 | ¥2 | 249 | <3 /32 | 4.5
. 2 A5 3.2Y 540,055 | F0 | $3 2¢s | €3 132 SO
s G o 43 2,10 GY 2195 9 & 53 Ay ¢ /33 5.6
1e; s 73 3,10 Gl By 20 | §2 0 L2 /33 5.5
i oS 3.3 944,599 (=0 33 Y3k | ¢y /32 |
|2 N7AN U EXy O I TH | 25¢ Lg /32 |¢.0
Relationship: dewat 72
Box #: M Y: 7, 0c{ Delta H@: 203
Start Time: End Time:
Pre Leak Ck: Jdaud__ CFM @ /5~ "Hg .
Mid Leak Ck: J«ad _ CFM @ 4.¢ "Hg (Vol: )
‘"Post Leak CK: CFM @ "Hg

Pitot Leak CK: olead @ ¢.5 "H20
Box Oper:j wisesl Probe Oper: ). Juolia

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

i.o

TRAVERSE DATA SHEET

Page | of 2 Sampling time per point:_2\S miu [g-}-
)

Plant: . (j‘(ee[a/]_)[q Run #: famf-él

Location: UM+ ks 1Yy Date: : &y Fgé 9|

Trav. Delta Delta Meter DGM DGM Hot Impg Stack | Vac

No. P H Reading In out Box Temp Temp
$49.045

_ .87 | k37 |$50.555 | U |78 |7 | (4 /3] o)

245 .7 | 2¢cl.005 | §5 A | ¢ 13/ |10
o 45 (7 833251 35 | 0 |24 | 62 134 14O
(¢ o HY ./ QCH. Y5 | st | g0 |32y |_LA 132 1. o
| H¢ 1,706 |$¢€.¢5 |57 181 |27 | ¢ /32 | L
(2 | _o93% | 159 16¢8.193 | 5¢ | B |2 £3 /135~ | 1.6

l

2 23¢ | 133 852,045 | 79 | 7% |29 | Go 132 b
3 ~37 .37 | 853.55 | %! |77 |2¢3 |52 /3R 1o
4 <10 14§ | 859,10 | 82 | 7% |@c3{ ¢oO /33 10

S5 | .93 | 159 8573 |53 |7 |5 | co | (3] |/

¢ LHR | 155 | 855,35% | 83 |71 |2¢7 |_¢co |_/3l Lo
7 o 43 .59 |559,955 | 24 |79 |2¢3 ¢f |31 (O

& Fo

9

Relationship: 2,

Box #: * Y: leges{ Delta HE: 9,03
Start Time: 13595 End Time:

Pre Leak Ck:_easl CFM @ /5 "Hg

Mid Leak Ck: . g CFM @ o ; "Hg (Vol: ﬂ )
‘Post Leak CK: | CFM @

"Hg
Pitot Leak CK:_EW_ e = 5" "H20
Box Oper:m. wxo1f Probe Oper:y. elin

Eastmount Engineering Inc. ® 420 Main Street ® Wa(pale,-‘%é 02081 ® (508)668-9005
L. -,--wnﬁ.ﬁ""?h-‘ B
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TRAVERSE DATA SHEET

Page 2 of ok Sampling time per point: S5 «yg /F,ﬁ
Plant: Okﬂe {QVULL, Run #: ' (oegp—

7
Location: [ it & 14 Date: K ﬁ‘cz_é 2/
Trav. Delta Delta Meter DGM DGM | Hot Impg Stack vVac
No. P H Reading In out Box Temp Temp

505352

1 0d% | 104 | %9.¢35 | 53 $1 |21 | ¢¢ 132 | 1.0
2 | 2% o4 | 876,87 |24 | 21 |2¢7 (¢4 133 1O
3 23l L5 | 72,23 |95 | o2 |a¢s | (2 134 | j.0
H 39 | 1A 573.¢9 | %5 | 92 |=¢5 | Lo /34 [, 0
5 s 3% 14} g75. WY | F7 | g2 (¢4 | €0 /| 3% 1o
¢ .35 |_pHl |g7¢.7% |87 | 92 |5 | _co (3R | -0
7 |43 (57 |578:41 | 97 | 83 |27 | O /3! [, O
P 2416 70 |8%0.045 | 3% | 23 (¢ |_57 130 J:0
7 |9 (07 | 581:065 |87 | 53 |27 | ¢o | i3l | 1O
0 | 4% Le7 | 553301 |58 1573 |2es |_co /32 | Lo
i P .55 | G554.90 | 39 | g5 |2¢q | €2 132 |1
=3

2 A | o3 | 85C.503 | 5% | 53 | Gl 133

Relationship: 3.7

Box #:_ Y Y: Jl.oc] Delta H@: 0%

Start Time: End Time:

Pre Leak Ck: oee{ CFM @ /5 "Hg

Mid Leak Ck: Azad ., CFM @ ;. "Hg (Vol: )

Post Leak CK: ., CFM @__desv"Hg
Pitot Leak CK: A @ 7.5 "H20
Box Oper: Probe Oper:

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




FIELD DATA SHEET

. GENERAL INFO TIO

Plant: OKEE /anTH Run #: omp —2
Location: s T /Y Date: 4 8 9/
Ds (ft): 7.5 No. Points: z4

Dn (in): 257 Test Length: L0 2w
Filter #: 3753 End Meter Reading: fgé— 5/8
- Cp: i Int Mater Reading: 3519'073
P bar: 3‘9‘/)  Begin Time: /3‘55

P stack: . 2 End Time: 1500
IMP-1 (INT) ,0C Ay IMP-1 (FINAL) WU

.mp-z CINT) £ 98 A IMP-2 (FINAL) /15
IMP~-3 (INT) O A IMP-3 (FINAL) : 1/0
IMP-4 (INT) J/i’i"-(;ff IMP-4 (FINAL) | S70. G
\
TEST 1 TEST 2 TEST 3

% €02 B3

% 02 _LéL

% CO 0

Project Director: J /745/%1/ Field Laboratory: é)’z’(f{;z[/ﬂ?gﬁ
‘Meter Hoz Operator: /{7 L‘U/é:f(bTT Chain of Custody: Qﬂ/ffﬁf %}4
Probe Operator: g Jgroi) Plant Coordinator: 6‘_[5.//?4/@'
Orsat Analy'st: oy A?]’“(?Ll/‘?/’] Agency Rép: : /Y, %C%f

.Comments:

Eastmount Engineering, Inc. 420 Main Btreet, Walpole, MA 02081




FIELD DATA SHEET

GENERAL INFORMATION

Field Laboratory:

Plant: OKEE /4~vTH  Run #: LompP -3
Location: i 4 Date: S ren 7/
Ds (ft): 7.5 No. Points: 24
Dn (in): 257 Test Length: &0
Filter #: 3759 End Meter Reading: 927 867
Cp: -27 Int Hat-et Reading: 92, .32
P bar: 0.1/ Begin Time: /0.00
P stack: f 2 End Time: /1. 00
IMP-1 (INT) /00 My IMP-1 (FINAL) 220 \2\
IMP-2 (INT) _/0b _m, IMP-2 (FINAL) 1O - ‘/OL
.mp-a (INT) Q@ 2y IMP-3 (FINAL> = \D"O
[MP-4 C(INT) C..S_OO'O(/} IMP-4 (FINAL) 5/0.“37/ \\;&?}@
/ ,
TEST 1 TEST 2 TEST 3
% COz 3. b
% 02 /A
% CO o

/}/4( /\?ﬂ / Z‘/ 6‘5?67‘)&

Project Director: \S‘ 4]74(/%‘/

/ / / ’
‘Meter Box Operator: Y. MJ/Q('O# ~J &‘/C?V‘M

Chain of Custody:

Probe Operator: JJ \74‘57":\/ Plant Coordinator: 6= cﬂE‘/ﬂVE_
o~ .
Orsat Analyst: Agency Rap: ’ /‘\/, /Uc?“/@f

< /b/lic %/t?taf
e

I.Comments: 3 /7,'1/ nerl 0/{_1@147’}7, ,DU,Q/Nj 71’:'\57",

Eastmount Engineering, Inc. 420 Main Street, Walpole, MA 02081




(2o U

.’

EIELD DATA SHMEET

Page | ot 7 Sampling time¢ par pnlnt:ﬁm,,_lﬁ‘/_
Plant: f"ﬂkftz/é’/ﬂ[q | Run #: f@mlp
Location: Uf."""L'K/L( Data: L) @9/
Trav. | Delta | Dalti { Metar l DGM | DGM ¢ Hol | Impg ! Staek : Vac
Na . ! P ! H I Roulin In ) Qut |} Bax | Temp | Tamp |
| | g’ | 1 i l ! i
| i | | i H
1 225 1_.75 l ?73055 ) ) 175 1 175 255 | ¢ 1 13) 2.9
| | | | U | i H
D 1232 .\ 422 :3% 15 16 125 12554 (3 1133 130
! 1 t b t ' :
3 .34 139 |%‘7C 355 + 75 75 W&o | ¢l 4 132 .+ 3.5
! | t 1 | : :
4 193¢ 4 [.37 ;i?'?,.?ézﬁ'u 29 126 1357 | ¢l 1 133 ;4.0
: | R ' | ] i |
§ 230 1137 1890335 \ 5O 4 76 1251 (R _1 )26 ;40
} | | | i | i | } H
(4 035 1133 1 G005 1 52 v 77 4255 + (3 1 127 Mo
I | ' TR ! | ! :
D =30 4 37 0 e (52 w27 aRel w3 R0 i H.¢
. ! $ 1 R ' ! Voo, = -
%‘ I _ 2 37 \ f4! ! L}C‘B\z 7‘? ] 5 )) ] 7!6‘ el 3_; 1;;{/ P i P S
| . t “ | b ;
Y : l: 749 76‘51572 v o 79 1 ¢t ¢ : (RS A5
| ! Vo 1 1 1 | ;
[0 1239 W LH% 1 9UCs5 4 F5 1 79 1255 1 57 4 197 | s.¢
| o - ' | o i ;
v 23T L7 _1909.99 4 95 v 29 1252 0 5+ /R i 5ta
_ ! o 1 i ! ! Vo I t
12 1_237 1 lA% 1909,93F 1 9C 1 80 1255 1 56 V' jI5 i 5.0
| y - 1 S ! ] t t ;
| | 1 | ; I _ : ;
: { t i } | v ! |
i H } | H { 1 § t
| | 1 (. t 1 | ! |
! t ! | ! b 1 !
! 1 | ! b t | ! ;
1 | ;. | ' | _i f ;
Comments: DELTA p{- 35 a D}ELTA’ H o3
. BOX 4 i Y e lecol DELTA Ha «ide
3.8 Qﬂwmﬁl‘*f START TIME : Q¢
8TOP TIME : [i/0
INITIAL LEAK CHECK _(EAD aT 15 INCHES HG
FINAL LEAK CHECK _:.o AT & INCHLS HG
Pidot lask Cheek + Qaed at .54 30

6/’)/// ANOT oﬂeegeﬁpﬂg ;004,4/7 /EG/L

-~

Eastmount Engineering Inc. ® 420 Main Sireet @ Walpole,

MA 02081 ® (508) 668-9005




(Ao

FLIELD DATA SHEET

TRAVERSE POINT INFORMATION
Paga _od of_2 Sampling timi par polnt: deSmin ZP‘/'
Plant: . (:l(ee{an)[& | Run #: C@M{';hg
Location: . UN‘/‘ ﬁ:“‘f Data: 5 Eg g
Trav. | Delta | Dclt'a-' | Mater | DGM | DGM ! Hol | Impg ! Stack ! Vae
No. H P | H | Reading | In |} Out | Bax | Tamp | Tamp |
| i I S0 1005 ) | t: | 3 !
1 I I I P { t . t t
| l—2d7 1 103 G135 1 82 1 50 136 1_CH 11322 130 .
1 I I ! ! | o t i
2 0 229 v letO 4 QX722 1 33 v $L 1970 5T /2T 1 3.0
1 ] [ ! ] P (. l '
3 1 .29 Lo 494055+ sl 4! v 265 1 ¢ 137 30
¢ I | | | 1 I { :
b 230 LY 0 215430 85 18R 1 2H 1+ 57 4 97 3.5
t | R | i $ ! ! I
S e 31 i JedS 1. UCa %] 1 FC 4 g2 420 57 v 128 3.9
! I b I ' ! b i '
¢ a3 0 1T T899 1 F6 v 52 1302 1+ 57 v UI3Y 4 4o
t P B T R N " b
2 v 235 35 4 MGCe 4 87 4 B3 G RC0 1000 /RS 180
! . | , L [ I ! T :
§ 4039 A leAS 4 G205 v ST v 333257 57 4 /2% 1 S.r
9 480 VISR 1400745 4 5%\ 33 1 25E) st 199 L e
S I P t I ! o I {
[0 1 L4 1 150 AT 1§79 1 23 1RSE N 57 1 1R2B 1 Lo
1 ) _ | ‘ 0 { Vo I SO R
U 037 v tedl 192505495 1 3% 1 93 1257 1 52 1 125 5.5
P N _ : i ! b ] 1 !
12 4 037 v bHL 1 2273870 87 1 84 a0 1 58 ¢ 13) | GO
! R | . | H B} { | H
1 I ! 1 I I I t '
! ! | | | 1 s | !
| 1 ! | I ! i ! 1
H ! I | | | | H !
I t ; } | | : !
| ! | | ! 1 | ! ;
1 1 1 1 t ! 1 ! )
Commants: DELTA P * _3,% = DELTA H

BOX ¥ 4 i Y= 1:0Uf | DELTA H @ #2703
START TIHE ;

STOP TIME : Co

"INITIAL LEAK CHECK Qng AT /5 INCHES HG

FINAL LEAK CHECK fOga AT _{:0 THCHLS HG

-

Eastmount Engineering Inc. ® 420 Main Sireet @ Walpole. MA 02081 @ [50R) A4R.0NNS




Qkeelanta Corporation - Boiler #14
Particulate Emissions Test Report

APPENDIX 1X

EQUIPMENT CALIBRATION SHEETS

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




POST
METER BOX CALIBRATION SHEET

2-11-91
10IN HG

(MINS)

13.39
13.73

13.73

DELTA
H @

1.87

1.96

BOX #: 4 DATE:
PRES BAR: 30.02 VACUUM:
RUN # VOLUME VOLUME DELTA DELTA H PRES BAR TIME
WET DRY H /13.6 {ABS)
1 10.00 10.089 1.95 .143 30.16
2 10.00 10.353 1.95 .143 30.16
3 10.00 10.333 1.9% .143 30.16
RUN # 'TEMP WET TEMP DRY TEMP DRY TEMP DRY Y
(" F) INLET QUT (AVG)
1 65.0 85.7 80.0 82.8 1.020
2 65.0 87.7 81.7 84.7 9973
3 65.0 88.7 82.3 85.5 1.001
AVERAGE 1.006
PRE CAL Y o 1.0010 % DIFFERENCE = 50
ALLOWABLE = 5,00
FORMULAS:
Y= DELTA H @=

'0.0317 (DELTA H)

(P b) (T 4)

(V w) (P b) (T d)

(vd (Pb BABS) (T w)

S. MacKAY
CALIBRATION BY:

(T w) (TIME)

2




METER BOX CALIBRATION SHEET

i — D MR P o T W e e e —

FtOX NUMBER: 4 DATE: 10 3P0 1990
rRESS BAR 1 30.04 PUE: 10 MAR 1991
RUN # VOLUME VOLUME  DELTA DELTA H PRES BAR TIMC
WET DRY M /13.6 (ABS ) (MINS)
| 5 5.037 .50 .0368 30.08 13.80
o 5 5.043 1.00 .0735 30.11 v .55
! 10 10.190 1.% . .1103 30.15 15
4 10 10.273  2.00 .1471 30.19 1% .46
i 10 10.330 3.00 .2206 30.26 11.69%
. 10 10.400 4.00 .2941 20.23 I .4
relibd # TEMN WET TEMM DRY TEMRP DPRY TamMwk DRY Y fE TN
('F) INLET ouT (NVaE) HoA
| 69.3 82.3 77.3 79.8 1.011 .09
69.7 83.7 78.3 81.0 1.010 .00
3 /0.0 "o .s 55U .3 83.5 1,883 1.9
a 70.0 89.3 82.7 86 .0 .9979 1.7
- - 69.3 91 .7 03.3 87 .8 .9910 2.21
‘- 69 .0 54.7 85.3 90.0 9900 .99
AVERACE i “ .01 : ';;-
MAR 4 LEVIATION 1.18
Al | NWARLE % CEY 2.:.00
FORMULAS :
Y= , , DELTA H 6=
(V w) (P B) (1 d) 5.0317 (CELTA H) (T w)'(TIME)] 2
(v d) (P b ABS) (T W) e e TR
CALIBRATION BY: °Z. '{;4&Lﬁ£f

SCOTT LAWTON tQeMeb- 70




THERMOCOUPLE CALIBRATION SHEET

o s R W B oy o e = = = T = e - —

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
SET #: METER BOX #4 - OQUT DATE: 9/11/85
STANDARD ('F) THERMOCOQUPLE ('F) % DIFFERENCE
32 27 1.02
63 57 1.15
204 202 .30
MAX IMUM 1.15
ALLOWABLE 1.50"
c. LODI

CALIBRATION BY:




. ARL POE CO-, INC- 99 REINERMAN ST. » HOUSTON, TEXAS 77007 » 713-861-3815

February 19, 1990

Eastmount Engineering
420 Main
Walpole, MA 0208;

Dear Sirs:
This is to certify thaf your AL-19 American Wet Test Meter,

. serial no.P-468, has been calibrated with an American five foot .
bell prover, serfal 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 L2

Carl W. Poe
CWP/mp

GAS MEASUREMENT EQUIPMENT « SALES AND SERVICE




THERMOCOUPLE CALIBRATION SHEET

[ g e it )

SET #:  8'-1 DATE: 10-23-85
REFERENCE  MERCURY/CLASS
STANDARD ('E) THERMOCOUFLE ¢'F) ABSOLUTE OF
% DEVIATION
74 72 .37
) 210 205 .75
., 400 409 1.05
MAXIMUM DEVIATION 1.0%
i . ; ! . \ .
ALLOWABLE 1.50

. e
: DATE: 11-15-83

ABSOLUTE OF

STANDARD ('F) THERMOCOUPLE ('F)
' . % DEVIATION
66 43 .87
170 170 0
BT TSR 2T T ke e 8 el el e TR e Ot UL B T 4
211.5 218 - .52
L i e REIEE ;? ';"ié; e
e TNt eyt ot MAXIMUM DEVIATION — i Y
et : TR eI LT T
: ' ALLOWABLE 1.50
HRSE Lol 103 ymimn los s Ta

G. ZWILLING

CALIBRATION BY:




NOZZLE CALIBRATION SHEET

FROJECT NAME: ME/‘?”V}—’T PROJECT NUMBER: o /02

Y Lo
POINTE NOZZLE# A‘/ /NOZZLE #/2 ‘ZNOZZLE##___ NOZZLE #

1 305 256

2 305 , 258

3 ‘305 257 |

AVG. {305 257 -

\S:“&fv w( ?5/ SoeC 7o

CALIBRATE{ BY: DATE:

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




@

NOZZLE CALIERATION SHEET

FROJECT NavE: QK EZLATH

PROJECT NUMBER: P& ~ /0%

& - . /M, .
PoINTS  NOZZLER® " NozaLE #%"/ Nozzuz_#_/i_.g NOZZLE «éf_ /

1 l&b .3/3
5 Y 32
AVG. "'3/5 » 3/2

Jew /icta
/

CALIBRATED BY:

T <)

2 250 =Y,

) 307:‘4 @)
" DATE:

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




FETLLTRRLE U SRR 5

..-w._um-”m'

AR

ety w

-, T
C A e el

: o) oA - Oree LANTA

LOOQ&“L(@W' Uit (%

R

INPUT SHEET = REV3B9/43/83 ~ PAGE 2 OF 2

ENTER THE FOLLOWING: T n

- RUNA RUNZ

‘ , 16S . 2
f. H20 COLLECTED CONLY VOL.MEASUREDI,MLz.i--eie eeuatn..
2. H20 cuu_t-'c‘reb cunmurn PART .ONLY)D, GN:../. t‘? .- ./0 2.
3. M'N PARTICULATE “QEIGHT, Gi: Q./¥S%3 . 012697

. . 3

4. V'M  VOLUME METERED. CF: 3 La.8e8 2137
5. Y  DRY GAS NETER CAL FACTOR: ool | (e0d

6. NDP  AVG SOR DELTA P (UHEMN SAMPLING): .I!i.?.?r...i@%.z%g

7. DH  AVG DELTA H, IN H20: L2800 L LYa
€. T'M AVG METER TEMP, DEG F: LR2E. L8R
7. T'S AVG STACK TENP, DEG F: - 1B, JABR L
10. P'Sk STACK PRESS, IN ....Cee...dz " ..n 2.0 ...20 ..
44.'P'B  GAROMETRIC PRESS, IN HG: L, L2000
2. D'N -ACTUAL NOZZLE DIAMETER. IN.: ‘%5/ LB
f4. T ACTUAL SANPLE TIME, WIN: 1O U > SN
4. C'P PITOT TUBE COEFFICIENT: RS, SRS '
OPTION ENTRIES: _

{7 ORSAT/FYRITE - 7C02: | RO S 12 S
18. ‘ORSAT/FYRITE - %02: /R e lfe o

28. ONSAT/FYRITE (FOR C'S @ SOZE.A.I~Z00: ceeivcar osavoceea
49. SPECIFIC M'D ENTRIES: ’
28. CYCLONIC (13*‘29?0EGJ - AVG COSCYAW): sassanes sasseasan

26. CYC.()20) - AU@fSDR D.P X COSCYAHDI: .eeecner osevaeens

24. [PROCESS UT SOURCE - T/HR: Cerranes eeeesans

- ™ - - ‘l-- - )
22. LB/TON REGULATED - T/HR: ceierige siFaesia
27. LB/* REGULATED €% AS DEFINED) ~ */HR: .....

23. LAMACYCL <203-VALCSAMPLE PTS/Ti PTSI: .I} i,
A LLowakle/kp

RUN3
1Y

bdadaer ;o

0%

---EI’II.’

3. 872

,5*87:21{5

S

3.0
VA

LO

sHa v sanee

3%

.gné

b




¢ & & o @ & ¢ o 9 & 6 © & © o ¢ © ¢ o o o O

SUMMARY
GENERAL:
REVIEWED BY raisa
ACTUAL A ’S = 44.2 8Q FT

LAMINAR FLOW ASSUMED (<10 DEG YAW) (OR <20 DER)
ALL REQUIRED LEAK TESTS ACCEPTABLE
ASSUMED M ’D=30.0 (COMBUSTION GASES)

COMMENT....... Ce e s st e e et s e O
RUN 1 :
ACTUAL A N = .,0005074 SQ FT
P’S = 30.32 1IN HG
COMMENT-.....“‘l..l.'ll.lIl....Il. ........... LI I Y I T D I D R I IO D DL DL N ) LN I I I I ]
RUN 2 :
ACTUAL A 'N = ,0003602 SQ FT
P 'S = 30.31 1IN HG
COMMENT‘III' ........ 4 % & 8 & F + B 0 B8 4 4 f 8 & B 8 " 8 2 ¥ RN b Ed g ke &+ & 3 8 3 8 8 822
RUN 3 :
ACTUAL A ’N = .0003602 sQ FT
P ’S = 30.31 1IN HG

OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.1

COMMENT..... be s S re e et e e e et e et

<LS

»




DATE ../../.. FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION

PARTICULATE STACK TEST VERIFICATION

EPA. METHOD 5

FACILITY NAME: plant okeelanta

COMPANY CONDUCTING TEST: eastmount eng

SOURCE DESCRIPTION: boilerld

STAGCK TEST DATA SUMMATION

0 (VOL.MEAS.),ML
0 (MASS MEAS.),GM
N PARTICULATE WEIGHT, GM
M VOLUME METERED,CF

DRY GAS MTR. CALIB.FCTR.
DP AVG SQR D.P-SAMPLING
H AVG DELTA H,IN.H20
3
]
H
1]
3

o e DD

L L

M AVG MTR. TEMP,DEG.F

S AVG STACK TEMP,DEG.F

SG STACK PRESS,’'’HG(GAUGE)
B
N

= O W00 - b W B

BAROMETRIC PRESS,’''HG
ACTUAL NOZZLE DIAM,IN
14.7T ACTUAL SAMPLE TIME,MIN
15.C’P PITOT TUBE COEFFICIENT
23.5/T VALUE:SAMPLE PTS/TCT PTS

ot s

VOLUME MOISTURE STACK

"RUN SAMPLED CONTENT VEL

DSCF PERCENT FPS

1 49,21 14.82 37.64 4,
2 36.64 15.61 37.70 4,

3 34.33 14.12 35.07 4,

MEAN 40.06 14.85 36.80 4,

RUN1

165
16.9
. 145
49.87
1.001
.63
2.9
82.8
132.3
.2
30.12
. 305
60
.84

1

FLOW

RATE
DSCF/H
606,688
572,067

358,868

512,541

RUNZ

134
10

. 127
37.28
1.001
.63
1.49
82.9
132
.2
30.11
. 257
60
.84

1

PERCENT

I50-

KINETIC

93.07
98.36

'96.68

96.04

APIS # 0005

TEST DATE 3/13/1991

RUN3

138
10.8
.13
34.87
1.001
.59
1.32
81.7
127.9

30.11
.257

60
.84

ACTUAL

EMISS

LB/HR
29.921
34.931

36.379

33.744

ALLOW
EMISS
LB/HR
91.550
51.550

51.550

51.550






