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Atlantic Sugar Association - Boiler #5
Particulate Emissions Test Report

. 1.0 COMPENDIUM

Eastmount Engineering Inc., conducted a Compliance
Particulate Emissions Test Program on Unit #5 at Altatic
Sugar Association's Belle Glade, Florida facility on January
10, 1991. The test program consisted of a series of three
EPA Method 5 test runs.

All testing was conducted in strict accordance with the
Environmental Protection Agency 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 Prohibitive
Acts, Subsection 6, Stationary Sources, Table II, Emission
Limiting Standards.

During testing the boiler was burning bagasse as fuel.
Boiler No. 5 is rated at 135,000 pounds of steam per hour.
Results of the test program indicate Beiler No. 5 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  #MMBtu #/HR #/HR 135 KPH

1 01-10-91 137 29,32 J150  32.20 112702 83.5%
2 01-10-91 .126 27.93 J150  33.35 116900 86.6%
3 0l-10-91 155 34.02 .150  32.93 115300 85.4%
3 RUN AVG. .139  30.42 .150 32.83 114967 85.2%

S. Joseph Mercadante, President, was in charge of and
responsible for all stack testing including operating the
meter box. Sean MacKay, Project Director, performed Method 9
testing (results may be found in Appendix VIII of this
report), sample recovery and conducted all calculations.
Bryan Gibson performed Orsat analysis. Mark Wescott
positioned the probe at the proper traverse points and
Michael Mercadante assisted where required. Mr. E. Perez:
was responsible for boiler operations and acgquisition of all
pertinent process data. Mr. Rjaya Satyal of the Palm Beach
County Department of Health and Mr. Sherell Culliver of the

. Florida Department of Environmental Regulation observed the
stack testing and boiler operations.
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Atlantic Sugar Association - Boiler #5
Particulate Emissions Test Report

2.0 STACK SCHEMATIC

ATLANTIC SUGAR ASSOCIATION
UNIT # 5
BELLE GLADE, FLORIDA FACILITY

The following is a schematic of the stack which services
Boiler #5 at Atlantic Sugar Association's Belle Glade,
Florida facility.

Defined are the sampling port locations, interior stack
dimensions and distances from the ports to the nearest
upstream and downstream interferences.

DISTANCE UPSTREAM FROM FLCW DISTUIRRBANCE (A} va oo
DISTANCE DOWNSTREAM FROM FLOW DISTURBANCE (R} gr a0
DIAMETER OF PORT SLEEVE (C) 3. 5"
LENGTH OF PORT SLEEVE (D) . 1 oan
NUMBER OF PORTS 2

INTERNAL DIAMETER OF STACK AT SAMPLING PORTS 5.5

Drawing not to scale
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Atlantic. Sugar Asscciation - Boiler #5
Particulate Emissions Test Report

. 3.0 NUMBER OF TRAVERSE POINTS AND SAMPLING TIME PER POINT
ATLANTIC SUGAR ASSOCIATION.

UNIT # 5
BELLE GLADE, FLORIDA FACILITY

M Duct Diameters Upstream from Flow Disturbance {Distance A)
i
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t Duct Diameters Downstream from Flow Disturbance (Distance E!
S

Minimum number of traverse points for particulate traverses.
Distance A = 14.2' or 2.6 diameters.
Distance B = 59.3' or 10.7 diameters.
In accordance with Method 1, 12 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 5.0 minutes.
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Atlantic Sugar Association - RBorler #5
Particulate Emissions Test Report

. 3,0 NUMBER OF TRAVERSE POINTS AND SAMPLING TIME PER POINT

ATLANTIC SUGAR ASSOCIATION
UNIT # 5
BELLE GLADE, FLORIDA FACILITY

DIAMETER OF STACK: 5.5 FEET
PORT SLEEVE LENGTH: 1.6 INCHES

TRAVERSE DISTANCE DISTANCE PROBE MARK
POINT % OF DIAMETER (INCHES)  (INCHES)
1 4.4 2.9 . 4.6
2 14.6 9.7 11.4
3 29.6 19.8 21.4
4 70. 4 47.0 42.6
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Atlantic Sugar Association - Boiler #5
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 1isokinetic 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 thermccouple in the hot bozx.

Pitot Tube - A type S pitct tube attached te the probe was
used to monitor the stack gas velocity. Zince the pitot tube
meets all the dimensional c¢riteria set forth in Methed 2 of
40 CFR 60, a coefficient of 0.84 has been used.

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

Condenser - Four impingers connected in =z=ries, 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- Smlth 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
metelr the dry gas through the system.

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




Atlantic Sugar BAssociation - Boiler #5
Particulate Emissions Test Report

. 4.0 SAMPLING TRAIN AND ANALYTICAL TEST PROCEDURES (cont.)

Gas Pensity Determination - An ORSAT type combustion
analyzer, capable of measuring COz, 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 ftraverse was conducted.
Readings included the pressure drops and stack gas

- temperatures.

obtained, the nomograph was set up for the actual test to
worrelats the isckinetic relation ships.

Barometric Pressure - Barometric pressure was obtained by uze
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.

(c} 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 arcund the impingers.

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

Pre-test Leak €heck - 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 hefore testing commenced.

Fina]l 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




Atlantlic Sugar Associaticn - Boiler £5
Part:culat: Emissions Test Report

. 4.0 SAMPLING TRAIN AND ANALYTICAL TEST PROCEDURES (cont.)
Sampling - Isokinetic sampling as described in Method % 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. BAll 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
isokinetics of the test run.

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

Eastmount Engineering Inc., « 420 Main Street « Walpole, MA 02981 « (508) 668-9005 + FAX (508) 668-4989
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The following is a description of the procedures vused 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 hcoclder were acetone
washed into a sample container. This container was then
sealed, The run number, date, and a mar- indicating the
level of the acetone wash in the bottle was recorded on the
bettle.

Both the petryi Jdizh containing thne filter and the bottle
zontaining the acetone wash were trancported 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,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 cccurred during
transport. The contents were then transfsrred into a pre-
tared beaker and evaporated to dryness. Once this had been
accomplished, the beaker was placed 1n 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
A constant weight .of + 0.5 mg change from the previous weighing

‘ . was achieved.

All 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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PLANT:
LOCATICN:

Ds (PT)
Dn (IN)
FILTER#
PIT COEFF
IMP-1 (INT)
IMP-2 (INT)
IMP-3 (INT)
IMP-4 (INT)
IMP-1 (FIN)
IMP-2 (FIN)
IMP-3 (FIN)
IMP-4 (FIN)
% CO2

% 02

% CO

P BAR

P STK

NO. PTS
TEST LNGTH
END METER
INT METER
BEGIN TIME:
END TIME:

AVERAGE

ATLANTIC
UNIT 3

. 257
3623
.84
100
100

0
500.0
379
127

2
510.3
13.9
5.9
1.4
29.99
-.30
12

60
139.920
103.200
10:45

13:05

INPUT

TRAV
PT

bW

e W

DATA

VEL
HEAD

.36
.44
.44
.46
.47
.44

.47
.65
.60
.74
. 60
.30

.50

SHEET

5S¢ DELTA
ROOQT H

.60 1.01
.66 1.23
.66 1,23
.68 1.29
.69 1.32
.66 1.23
.69 1.32
.81 1.82
.77 1.68
.86 2.07
.77 1.68
.55 .84
.70 1.39

RUN #: COMP-1
DATE 01-10-91

DRYGAS DRYGAS STACK

IN ouT TEMP
83 80 158
87 81 159
93 82 158
96 83 158
101 85 158
103 86 158
8l 8l 158
88 81l 158
98 82 157
104 84 158
108 85 155
110 87 156
96.0 83.1 '157.4

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




PLANT: ATLANTIC
LOCATION: UNIT S
Ds (FT) 5.5
Dn (IN) . 250
FILTER# 3619
PIT COEFF .84
IMP-1 (INT) 100
IMP-2 (INT) 100
IMP-3 (INT) 0
IMP-4 (INT) 500.0
IMP-1 (FIN) 375
IMP-2 (FIN) 126
IMP-3 (FIN) 0
IMP-4 (FIN)  513.7
% C02 14.3
% 02 5.5
% CO .0
P BAR 29.98
P STK -.30
NO. PTS 12
TEST LNGTH 60
END METER 175.695
INT METER 142,400
BEGIN TIME: 16:05
END TIME: 17:10
AVERAGE

INPUT

TRAV
PT

U DN

AU B WwN

DATA

VEL
HEAD

.34
.40
.42
.50
.50
.36

.42
.50
.55
.46
.30
L30

.42

5Q

ROOT H
.58 .88
.63 1.04
.65 1.09
.71 1.30
.71 1.30
.60 .84
.65 1.09
.71 1.30
.74 1.43
.68 1.20
.55 .78
.55 .78
.65 1.09

SHEET

RUN #: coMmp-2
DATE 01-10-91

DELTA DRYGAS DRYGAS STACK

IN

78
83
87
89
92
92

86
93 -

97

100
100

91.

98

3

ouT TEMP
78 1358
79 159
79 158
80 158
81 157
82 157
82 158
83 158
84 157
86 157
87 158
87 159
23

82.3 157.8

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




INPUT

TRAV
PT

W

s WK

PLANT: ATLANTIC
LOCATION: UNIT 5
Ds (FT) 5.5
Dn {IN) . 250
FILTER# 3618
PIT COEFF .84
IMP-1 (INT) 100
IMP-2 (INT) 100
IMP-3 (INT) 0
IMP-4 (INT) 500.0
IMP-1 (FIN) 388
IMP-2 (FIN) 128
IMP-3 (FIN) 2
IMP-4 (FIN) 511.7
% CO2 13.1
% 02 6.9
% CO .0
P BAR 29.98v
P STK -.30
NGO, PTS 12
TEST LNGTH 60
END METER 212.834
INT METER 175.949
BEGIN TIME: 18:00
END TIME: 19:05
AVERAGE

DATA

VEL
HEAD

.46
.54
.73
.76
.64
.65

.53
.67
.64
.61
.55
.48

.61

5Q
ROOT

.68
.73
.85
.87
. 80
.81

.73
.82
.80
.78
.74
.69

.78

RUN #
DATE

COMP-3
01-10-91

DELTA DRYGAS DRYGAS STACK

H

.06
.24
.68
.15
.47
.49

o

.22
.54
.47
.40
.27
.10

= e e

1.39

IN

84
90
94
98
101
102

97
101
102
102
103
103

98.1

0

87.

uT

83
84
84
85
86
88

87
89
89
S0
S0
90

1

TEMP

159
158
158
158
159
158

159
159
159
158
16l
159

158.8

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

ISOKINETIC CALCULATION SHEETS
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ISOKINETIC CALCULATION SHEET

- o wm e L am e W R T e e e T e TR e = —

PLANT: OKEELANTA RUN #: COMP-1
LOCATION: UNIT § DATE : 01-10-91
Ts ('F)= 157.4 % C02= 13.9 VM (CF) = 36.720
‘TS (‘R)= 617.4 % 02= 5.9 DELTA H (ABS)= 30.09
™ ('F)=  89.5 % CO= 1.4 PS (ABS) = 29.97
T ('R)= 549.5 % N2= 78.8 SORT DELTA P = .700226
VI(TOT)= 318.3 cp= .84 AREA NOZZLE = .000360
Y = . 9863
(yvM)(Y)(DELTA H ABS)
VM STD © 17.64  m—-m—mmme—mmmmmm e = .34.98 DSCF
(T™)
VW STD = .04707 (VI TOT) = 14.98 CF
VW STD
BWO I = .300
VW STD + VM STD
BWO = MOISTURE FROM STEAM TABLES = .303
VI TOT = ADJUSTED TO SATURATION VOLUME= N/A ML
1-BWO = 1 - BWO = .700
Md (DRY) = .44 (% CO2)
+.32 (% 02)
+.28 (% CO) = 30.46 LBS/LB
$.28 (% N2) MOLE
Ms (WET) = MD (1-BWO)
+ 18 (BWO) = 26.72 LBS/LB
—————————— : MOLE
G = SQRT (TS / PS / MS) = .88
VS = 85.49(CP)(G)(SQRT DELTA P) = 44,2 FPS
H = 0.002669 (VI TOT) = .85
J = (DELTA H ABS)(VM)(Y) /(TM) = 1.98
K = (H) + (J) = 2.83
(TS) (K) (1.667)
% IS0 = cmemmemeceem—mm——— = 101.9

(TIME) (VS) (PS) .(AN)

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




(TIME} (vs) (PS) (AN)

ISOKINETIC CALCULATION SHEET
PLANT: OKEELANTA RUN #: COMP-2
. LOCATION: UNIT 5 DATE 01-10-91
TS ('F)= 157.8 % C02= 14.3 VM (CF) = 33.295
TS ('R)= 617.8 % 02= 5.5 DELTA H (ABS)= 30.06
™ ( F)= 86.8 % CO= 0 PS (ABS) = 29.96
™ ('R)= 546.8 % N2= 80.2 SQRT DELTA P = .645693
VI{TOT)= 314.7 CP= .84 BREA NOZZLE = ,000341
Y = .9863
(VM) (Y)(DELTA H ABS)
VM STD = 17.64  —=mememmem e - = 31.85 DSCF
{TM)
VW STD = .04707 (VI TOT) = 14.81 CF
VW STD
BWO e L T = .317
VW STD + VM STD
BWO = MOISTURE FROM STEAM TABLES = .306
vI TOT = ADJUSTED TC SATURATION VOLUME= 302.9 ML
1-BWO = 1 - BWO = .694
Md (DRY) = .44 (% C02)
+.32 (% 02)
+.28 (% <CO) = 30.51 LBS/LB
+.28 (% N2) MOLE
Ms (WET) = MD (1-BWO)
+ 18 (BWO) = 26.90 LBS/LB
—————————— MOLE
G = SQRT (TS / PS / MS) = .88
Vs = 85.49(CcP)(G)(SQRT DELTA P) = 40.6 FPS
H = 0.002669 (VI TOT) = .81
= (DELTAR H ABS)(VM)(Y) /(TM) = 1.81
. K = (H) + (3J) = 2.61
(TS) (K) (1.667)
% ISO I et R z 108.,2

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




. PLANT:

ISOKINETIC CALCULATION

SHEET

(TIME) (VS) (Ps) (AN)

OKEELANTA 68 \ RUN #: COMP-3
LOCATION: UNIT 5 A , DATE : 01-10-91
A v
TS ('F)= 158.8 % CO2= 13.1// VM (CF) = 36.885
TS {"R)= 618.8 % 02= 6.9 DELTA H (ABS)= 30.08
™ (F)= 92.6 % CO= 0 PS (ABS) = 29.96
™ ('R)= 552.6 % N2= 80 SORT DELTA P = .775625
VI(TOT)= 339.7 CP= .84 AREA NOZZLE = .000341
. Y = .9863
(VM) (Y) (DELTA H ARBRS)
VM STD = 17.64  ~m-—m—mmmmmemmme e = 34,94 DSCF
(T™M)
VW STD = .04707 (VI TOT) = 15.99 CF
VW STD
BWO = e = .314
VW STD + VM STD
- BWO = MOISTURE FROM STEAM TABLES 2 .313
VI TOT = ADJUSTED TO SATURATION VOLUME= 338.7 ML
1-BWO = 1 - BWO = . 687
Md (DRY) = .44 (% CO2)
+.32 (% 02)
+.28 (% CO) = 30.37 LBS/LB
+.28 (% N2) MOLE
Ms (WET) = MD (1-BWO)
+ 18 (BWO) = 26.52 LBS/LB
---------- MOLE
G = SQRT (TS / BPS / MS) = .88
Vs = 85.49(CP){(G)(SQRT DELTA P) = 49.2 FPS
H = 0.002669 (VI TOT) = .90
J = (DELTA H ABS)(VM)(Y) /(TM) = 1.98
K - (H) + (3) : 2.88
(Ts) (K) (1.667)
% ISO = mmmmmmme e lemem———a- = 98.8

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

ENTHALPY CALCULATION SHEETS
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ENTHALPY CALCULATION SHEET

. PLANT : ATLANTIC
" LOCATION: UNIT §

STEAM
PRESSURE

205
200
205
200
250
240
230

AVERAGE

P ABS =

ENTHALPY @ 500 'F AND
ENTHALPY @ 400 'F AND

ENTHALPY @ 485.7 '"F AND

ENTHALPY OF FEED WATER

AVERAGE ENTHALPY =

STEAM

RUN #: COMP-1

DATE 01-10-91

TEMPERATURE

480
480
480
480
500
490
490

485.7

PS1A

1

PFSIA

PSIA

218.48

1047.5

FEED WATER
TEMPERATURE

250
250
250
250
250
250
250

250.0

{1&b'q
B6=0

1267.5
1256.7

1266.0

BTU/LB OF STEAM

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




ENTHALPY CALCULATION SHEET

PLANT :  ATLANTIC
LOCATION: UNIT 5

STEAM
PRESSURE
200
220
220
210
AVERAGE 212.5 PSIG
P ABS = 227.2 PSIA
ENTHALPY @ 500 '"F AND
ENTHALPY @ 400 'F AND
ENTHALPY @ 476.0 'F AND

ENTHALPY OF FEED WATER =

AVERAGE ENTHALPY =

RUN #: COMP-2

DATE : 01-10-91

STEAM FEED WATER

TEMPERATURE TEMPERATURE
480 250
480 250
480 © 250
470 250
470 250
476 .0 250.0
225 PSIA = 1267.1
225 PSIA = 1256.2
225 PSIA = 1264.5

218.48

1046.0 BTU/LB OF STEAM

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




ENTHALPY CALCULATION SHEET

PLANT : ATLANTIC RUN #:  COMP-3
LOCATION: UNIT 5 DATE : 01-10-91
STEAM STEAM FEED WATER
PRESSURE TEMPERATURE TEMPERATURE
190 480 250
230 480 250
230 490 250
210 500 250
200 480 250
)
AVERAGE - ~312.0./PSAG - 486 .0 250.0
P ABS = 376.7 PSIA , ;
ENTHALPY @ 500 'F AND —.( 225) Psta = 1267.1
ENTHALPY @ 400 '"F AND fﬁéf_ PSIA =  1256.2
/
ENTHALPY @ 486.0 'F AND 225 PSIA = 1265.6
ENTHALPY OF FEED WATER = : 318 .48
AVERAGE ENTHALPY = 1047.1 HTU/LB OF STEAM

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

HEAT INPUT CALCULATICN SHEETS

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




HEAT INPUT CALCULATION SHEET

PLANT: ATLANTIC RUN #: COMP-1
LOCATION:UNIT 5 DATE : 01-10-91
STEAM INTEGRATOR READINGS TIME INTEGRATOR FACTOR
FIRST SECOND FIRST SECOND
HALF  HALF HALF HALF 100
END 6896 8743 11:20 13: 5
LBS/HR STEAM
BEGIN 6229 8189 10:45 12: 35 = mmmmmmmmeea-
NET 667 554 X 100 / 65 MINS = 112708
112708 LBS/HR STEAM / 55% EFF. = 204923 | EQUIV.
204923 LBS/HR STEAM ‘X 1047 BTU/LB = 214.7 BTU(e6)/HR
OIL INTEGRATOR READINGS TIME GALS/HR
END 0 13: 5
BEGIN 0 10: 45
NET 0 GALLONS 65 MINS = 0 GPH
0 GPH X 150,000 BTU/GAL (EST) = 0 BTU(e6) /HR
ALLOWABLE EMISSIONS
" BAGASSE 214.7 - 0 X. .15 = 32.2 LBS/HR
OIL 0 X .1 = .0 LBS/HR
TOTAL = 32.2 LBS/HR

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




HEAT INPUT CALCULATION SHEET

PLANT:  ATLANTIC RUN #: COMP-2
LOCATION:UNIT 5 DATE : 01-10-91
STEAM INTEGRATOR READINGS TIME INTEGRATOR FACTOR
100
END 3181 17: S
LBS/HR STEAM
BEGIN 2012 16: 5  memmmmmemooo
NET 1169 X 100 / 60 MINS = 116900
1169500 LBS/HR STEAM / 55% EFF. = 212545 EQUIV.
212545 LBS/HR STEAM X 1046 BTU/LB = 222.3 BTU(e6)/HR
OIL INTEGRATOR READINGS PIME GALS/HR
END 0 17: S
BEGIN 0 16: 5
NET 0 GALLONS 60 MINS = 0 GPH

0 GPH X 150,000 BTU/GAL (EST) = 0 BTU(e6)/HR
ALLOWABLE EMISSIONS
BAGASSE 222.3 - 0 X .15 = 33.3 LBS/HR
oIL" : 0 X .1 = .0 LBS/HR
TOTAL : = 33.3 LBS/HR

Eastmount Engineering Inc. ® 420 Main Street ® Walpole, MA 0208! ® (508) 668-9005




EMISSION CALCULATION SHEET

PLANT: ATLANTIC RUN #: coMpP-~1
LOCATION:UNIT 5 : DATE : 01-10-91
SAMPLES BLANKS
FILTER BEAKER FILTER ACETONE

NO. = 3623 5 3752 9

FINAL: .8142 70.304 .6402 72.5769

TARE : .6156 70.2966 .6398 72.5766

NET .1986 .0074 .0004 .0003/200ML

VOLUME OF RINSE 325

WEIGHT = 206.00
RESIDUE = - .49 .
Mn = 205.51 Mg AS = 23.8 SQ FT
Qs = 3600(1-BWO)Y{VS)(AS)(17.64)(PS)/(TS) = 2263757 DSCFH
cs = (2.205 X 10-6) (Mn) / (VM STD) = 1.295e-5 LBS/SCF
cs' = 0.0154 (Mn) / (VM STD) = .09 GRAINS
/ SCF
PMR = (Qs) (cs) = 29.32 LBS/HR
LOAD= MILLIONS OF BTU / HOUR INPUT = 214.7 BTU e6
/ HR
cs = LBS / MILLION BTu = .137 LBS/
' BTu eé
ALLOWABLE = 32.20 LBS/HR
= .150 LBs/
BTu e6

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




EMISSION CALCULATION SHEET

e e e e = A — = mm e = = ———

PLANT: ATLANTIC RUN #: COMP-2
LOCATION:UNIT 5 DATE 01-10-91
SAMPLES BLANKS
FILTER BEAKER FILTER ACETONE

NO. 3619 6 3752 9

FINAL: 8072 69.8778 .6402 72.5769

TARE 6185 69.8705 6398 72.5766

NET .1887 0073 .0004 .0003/200ML

VOLUME OF RINSE 280

WEIGHT = 196.00

RESIDUE = - .42

Mn = 185.58 Mg AS = 23.8 8Q FT

Qs = 3600(1-BWO)(VS)(AS)(17.64)(PS)/(TS) = 2062486 DSCFH

s = {(2.205 X 10-6) (Mn) / (VM STD) = 1.354e-5 LBS/SCF

cs' = 0.0154 (Mn)} / (VM STD) = .09 GRAINS
/ SCF

PMR = (Qs) (cCs) = 27.93 LBS/HR

LOAD= MILLIONS OF BTU / HOUR INPUT = 222.3 BTU eéb
/ HR

cs = LBS / MILLION BTu = .126 LBS/
BTu e6

ALLOWABLE = 33.35 LBS/HR

= .150 LBS/

BTu eb6

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




EMISSION CALCULATION SHEET

PLANT: ATLANTIC RUN #: COMP-3
LOCATION:UNIT 5 DATE : 01-10-91

SAMPLES BLANKS

FILTER BEARKER FILTER ACETONE
NO. 3618 7 3752 9
FINAL: .8303 72.5337 6402 72.5769
TARE .6189 72.5263 6398 72.5766
NET 2114 0074 .0004 .0003/200ML
VOLUME OF RINSE 215
WEIGHT = 218.80
RESIDUE = - .32
Mn = 218.48 Mg AS 23.8 SQ FT
Qs = 3600(1-BWO)(VS)(AS)(17.64)(PsS)/(T8) = 2466754 DSCFH
ey 22643
cs = (2.205 X 10-6) (Mn) / (VM STD) = 1.379e-5 LBS/SCF
cs' = 0.0154 (Mn) / (VM STD) = .10 GRAINS
/SCF
PMR = (Qs) (cs) = 34,02 LBS/HR (A*ﬂa:
288

LOAD= MILLIONS OF BTU / HOUR INPUT =
cs = LBS / MILLION BTu = S/

T BTu eéb
ALLOWABLE = 32.93 LBS/HR

= .150 LBS/
BTu et

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




APPENDIX VI

NOMENCLATURE SHEETS

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




Ar
AREA NOZZLE
AS

BDL

BWO

% CO

% C0O2

Cp

Cs

Dn (IN)

DRY GAS 1IN

DRY GAS OUT

Ds (FT)

E

E {Heat Input)

END METER

F factor

Atlantic Sugar Asscociaticn - Boiler #5
Particulate Emissions Test Report

NOMENCLATURE SHEET

PARTICULATE EMISSION TEST

Acetone residue - result of Blank evapcoration.
Area of the nozzle in sguare feet.

hrea 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 fooct.

The concentration in the stack in grains per
standard cubiec focot.

The mebter ovrifice differential.

L

The metayr orifoce differential, abksoclute
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
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 readlng 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.

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)

NO PTS
% 02

P BAR

@s

50 ROOT

SQRT DELTA P

Stack Temp or

TS (" F)
TS ('R)

T (Hot Box)

™ (°F)

- 4 =4
Atlangartlchate Eé 2 Te§€1§2£o§€

NCMENCLATURE {(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.

Nuﬁber of traverse points.

ﬁercent of oxygen in the flue gas.

B%rometric pressure at test location.

Static pressure of the stack in inches of water.
The2 emission rate in pounds per hour.

. -

Absolute preszurs coenditionz . *lor o2l Ln
intches 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
pressure drops.

The temperatﬁfe 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.,

s 420 Main Street + Walpole, MA 02981 + (508) 668-9005 + FAX (508) 668-4989




Atlantic Sugar Association - Boiler #5
Particulate Emissions Test Report

. NOMENCLATURE {(cont'd}

™ ('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 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 calibraticn factor.

0 Sampling time in minutes.

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




APPENDIX VII

FIELD DATA SHEETS - UNIT OPERATING CONDITIONS

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




. - =" " BOILER DATA SHEET

ATLANTIC SUGAR

UNIT #§ 9

AN '.. Ec//\// . | .‘ . DATE:%/i/?_)

| 5%2 ' lf/
T ;°l 25 . 2%
S mm i Mg __1_::-:__;_i’ﬁ___.’?_f:*z_if?ff’_- o
J: STEAM PRESSURE 04 )(7() 205 1500 b’ﬂ_“f_"io" 230
L STEAM TEMPERATURE 480 4‘?0 4@ 4W 590 4‘70 4?0

——-—-—--————----—--q——————-—---—-——--—-—-_-......._--_—---———---————u--——

FUEL 0IL PRESSURE - ~ a = — T -
CFUEL OIL . <. - o= x ez a0l
" TEMPERATURE . ~ .~ - : T Tt : A
b'.'."-’.',*.'.-'.':‘:-“ . : : - : A - : Ve : P, SRS
- A FUEL OIL INTECRATOR ‘
L e e e e e e e e e
o -.“-—'=' FEED WATER ' .- - ’[,7 :
" TEMPERATURE - - t) ﬂ) D }ﬂ/ Q«f’-v ()-{Z) )
vz ----------------------------------------------------------------- p—
g b . A
' % 02 : 0. / ~ P Es )j/ 2 /=

R AL Sy AR N A S S A S o

READINGS TAKEN BY:

o T

. Eastmount Engineering Inc. » 16 Eastmount Road.« Medfield, M. 92052 e (617} 359-7307

-




. FUEL GIL m'r}:snA'ron :

. .3 - —— o — — . s S S T G S SN W A S SN D D D S S G S L e - R S ————— P T A A A S D WD P wm e wm 4 a e | %,

* """ " BOILER DATA SHEET

ATLANTIC SUGAR-

UNIT #
RUN #: 4‘7'5 2 | DATE:. 9/!01/77
5 < 3572 450 ¢ 05
e G e A ST
STEAM Pnzs;.unz 300 )}9 ,})D ,5/0 3/g_/ _________
sTEaM TEMPERATURE  : 4§/ : 4050 4&” 47_0_“_12_0_““““:
STEAM INTEGRATOR 2d/r ‘Dﬁﬂ{ 3954 D875 3)3/ o
FUEL OIL PRESSURE — — N -~ — i
eI I T T
 TEMPERATURE =~ . @ : v : :

FEED WATER
TEMPERATURE

T e S A S WP e S D S S S D T S A S T G WS A EED M I SR S G SRS SN SN N W MM A G N ST A T P SN M M

SCRUBBER
DIFFERENTIAL

READING3 TAKEN BY:

Eistmount Engineering Inc. « 16 Eastmount Road « Medficld, MA 02052 « (617) 359-7307




- - 'FUEL -OIL INTEGRATOR :

*~™'" " BOILER DATA SHEET

ATLANTIC SUGAR

UNIT #
RUN #: - Run 3
ed < 2 /Q : i, e 0
'ffi'f .................. @fz{ q-i‘:‘fff“i---@.ﬁ_&--i_‘ff:’.---Z“:?’z __________

---—-------—.--—-—-————-- - — e v S oy W — A S S — -

D i I U AU D T M D IR D S A TR R TR T D D e S S D G --————------——-—--—---

-----———---—----—----———---—---—----------_—_-_.---—---------—-—————-

fUEL oIL PRESSURﬂ - - I
CFUEL OIL .- - i _ B =
" . TEMPERATURE . s T .
."‘-__’. ; :;.'.' P AI-A ) : - : .,/ _ B \ .

-? FEED WATER
TEMPERATURE

SCRUBBER
DIFFERENTIAL

e N W S P R WS O P WD WD S I AN e ke e

READINGS TAKEN BY:

Eustmount Engineering Inc. o 16 Eastmount Road e Medficld, MA p2p52 * (617} 359-7307




Atlantic Sugar AsSsociation - Boiler #5
Particulate Emissicons Test Report

LPPENDIX VIII

FIELD DATA SHEETS - STACK TESTING

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




Planf:
Location:
Ds (ft):
On (in):
Filter #:
Cp:

P bar:

P stack:

iMP-1 (INT)

.IHP-Z (INT)

IMP-3 (INT)

IMP-4 (INT)

% C02

Project Director:

EIELD DATA SHEET

CENERAL 1

A7IanTic

UNIT 5

5.5

257

2362 3

XY

29.99

~.3

/00 77¢

(OO a7(

o ML

/

e

TEST 1

/39
27

/-7

S ﬂ%ci{fﬂ»/

FO

TIO

Run &:
Date:
No. Polints:

Test Length:

End Meter Reading:

Int Mataer Raading:

. Bagin Time:

‘Meter Box Operator: si_ /4%3t44$d72

Probe Operator:

34 '
£Lresat Analyst:

.ommentn:

Eastmount Engineering, Ine.

/). nescerT
ASJ 6f85k”d

. Plant Coordinator:

End Timeae:

IMP-~1 (FINAL)

IMP-2 (FINAL)

-IMP-3 (FINAL)}

IMP-4 (FINAL)

TEST 2

Field Laboratory:

Chain of Custody:

Agency Rep:

coy - )

0 Taw 9] <

/2
b0
/139. QZO

49 3. Zoo

10-4%5
/3.06 |
279
/27

Z2-

S /0. 3

TEBT 3

”74(/@4
/2%974;vf

Satye /// é//}!;é"?

420 Main Btreat, Walpole, MA 01081




N

TRAVERSE DATA SHEET

Page [/ of [/ Sampling time per point: g
Plant: AT jawT € Run #: Comp -/
Location: a1 245 Date: /0 oW 2/
Trav. Delta Delta Meter DGM DGM Hot Impg étack Vac
No. P H Reading In out Box Temp Temp
Al |36 |1or |s06.0 | B3 |0 |95 |#F | /68 | 8.0
2| - Y423 |k, 8 ([ F2 |8/ 98] 3 |/5F | Fy
3 | ,gq 1123 110G |93 |83 |3¢2|L3 (/6D |9.o
y | .Ye )29 |11 |vec |63 (26367 158 |0
S |92 L3212, 72 |lof |85 |266 |65 1158 [12.D
6 | 4B 1123 120,635 103 |86 |ass 165|156 |20
Rl | <7 | .32 1356 [§C | & |22 | S /58 | /9.0
2 V| Lfra T 8% | B |8l | G2 (88 (/3
3 o [ 16 | 30,3 |98 (fr (82 | GE | /7 | /Yy.o
y 1279 1 96q | 2205 |1eY |8 (252 |65 | /58 | 1570
Sl Qe 268 | 13724 | S5 |5 a6 | & F |/ | /70
& 230 1o, §Y | 737 To|i/0 |57 |y | 67| 75¢C ¢. O
B Ty et we: 0 LT e
L G e R AT sk e
Mid Leak Ck: CFM @_____ "Hg (Vol: } [P+
Post Leak CK: ooy CFM €_ /¢ "Hg - // 23

. Pitot Leak CK:_Su«xg e £ WH20

BOX Oper: ggue»  Probe Oper: /Y. e AamaT o )9:35°

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




Visibie Emission Observation Form

SOURCE NAME ' -~ |OBSERVATION DA j START IIME STOP TIME
AT Sfaw he —Qﬁ@f ﬁc‘/ T /& Ec
ADDRES 0 ,
. 750, Lk 8 mv~] 0 | 151 30| 45 M) o | 15| 30| a5 .
15151515
iy STATE ZIP 2 |5 |5 |5 5| 32
Bz/fe &jnoes |F/a |"2393a0— 121212 (5] = /
PHONE SOURCE 1D NUMBER
i - o B -
PRQLESS EQUIPME OPERATING MODE 5 35
&7&0’ Botcs 5 |5|S |5
CONTROL, EQUIPMENT OPERATING MODE s 1S | S| |53 !
IMPIE Man]” E AR EHE ]
DESCRIBE EMISSION POINT
START ST0P 8 5|5 |55
HEIGHT ABOVE GROUND LEVEL\HEIGHT RELATIVE TOOBSERVER] g 5 5 5 = | a9
| sranr sa>'  sroe START 00 ' STOP ” 5 Zl5 w0
* " I'DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER - At ‘
sTaRT 200 STOP smnr_ﬁ;}vﬂ, sroP n iS5 Slg | -
DESCRIBE EMISSIONS 12 42 "
STARI.SVEAN) L firmgSTOP meng F, //hjé - %; 'g g, 2 pr
EMISSION COLOR " PLUME IYPE. CONTINUOUS 12° :
START 24 BlycktoP Sy \FuGITVED mremmirrenta | 14 |6 1 S | S |5 | 44 3
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME: 5 |5 |Gl |5 ]
NoO YE ATTACHED & DETACHED O ” - 6 - pre
FOINT IN THE PLUME AT WHICH OPACITY WAS DE TERMINED 3 5 5
sranr 27 ABVE. SHckrop 718 5 AP ARG
OESCRIBE BACKGROUND ] 18 |5 15 S|s | 48
sTaRr PPC Sdy siop PC <S¢, w15 151515 L
BACKGROUND COLOR SKy cCONDITIONS ./ Y
. STARTLA/ & STOP START L. STOP 0 1L 15|55 %
WIND SPEED WIND DIRECTION 21 5 5’ 6‘ 5 51
START O~/ 5 35TOP START BASTSI0P 2 |5 | < Z = sz = 5 5 5
AMBIENT TEMP. WET BULE TEMP. | RH percent
starr 76 sroe 2 |45 |5 | 514 1995 18 (& s
w5 S lsls (#5551
Source Layout Sketch Oraw North Arrow 25 4 5 5 s’ 55 j 5 5 S‘
% |5 S5 S5 |45 A
* \d\x,fmission Point 27 5 5 5 { 57 5 -5 € 5- ;
| 225 5[5 m|s 5505}
»[5 151515 5955?6,4_
' w55 |5 [ 5%
s""pﬁm‘:".’ﬁ;‘ = | J| Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack HIGHEST PERIOD % WERE
g ——— RANGE OF OPACITY READINGS
Sun Catation Line MINIMUM MAXIMUM n
—“~ OBSERVER'S NAME (PRINT) \f’q o W " ﬁ? /
MENTS , ' oasenvsn SIGNA run”ﬁ DATE
u/'1£ f2 Jovg OVER _ov i TSE)F ec 2y
- RGAMZAHON
- : ° 6:4371”1001\/? g"ﬁ;iﬂ?t"‘]
7 HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED 8Y DATE"
SIGNATURE —
NTLE DATE VERIFIED BY DATE

Quality Assurance Handbook M9-4.2 ~

EASTMOUNT ENGINGERING. INC. m T[ M/ e o“f“(m

ENVIRONMENTAL ENGINEERS

AR QUALITY SFECTIYS mp e / / 2 O 6@0 KEM (‘W VEVG’T'
P Asshe e /2 35 STHRTED Ku.y '7'
4 -4 | - -

Y
1




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

F bar:

P stack:

IMP-1 (INT?

IMP-2 (INT)

.HP-S (INT?}

IMP-4 (INT)

% CO02

Project Director:

Probe Operator:

Orsat Analyst:

.ommants :

Eastmount Enginesering, Ine.

ELELD DATA SHEET
GENERAL INFORMATION

ATLANTIC

yviT %4

S -5

250

349

39
2237

- 3

/00 Me

/chfﬂt;

© M
Scdp,

TEST 1
/4.3
S5
_0

I T /(Atl/
‘Meter Box Operator:\YZT./%%ﬂCQQEyé

42. h/efbmbL

R. 6 .85V

Run &:
Date:
No. Potints:

Test Langth:

End Mater Reading:
Int Mater Reading:

 Begin Time:

End Time:

- IMP-1 (FINAL)

IME-2 (FINAL)
IMP-3 (FINAL)

IMP-4 (FINAL)

TEST 2

Field Laboratory:

Chain of Custody:

Plant Coordinator:

Ag-ﬁcf Rap:

420 Main Straast, Walpols, MA

ComP~2 7k
o TJanvgl
(2

L0
195 695

/92 g N
/oS |
/740

s

375
126

5/% D

TEBT 3 -

/7% /@/ Mﬂm 044//%‘
/74{@ g

/quszi. S

-'-&if‘f"// Qe

ga081




TRAVERSE DATA SHEET

Page / of / Sampling time per point: <
Plant: AT /AT ¢ C Run #: Comp -2
Location: UNIT S Date: /6 Janv F/
Trav. Delta Delta Meter DGM DGM Hot Impg Stack Vac
No P H Readlng In out Box Temp Temp
/92 . 00
‘ 3,9 ! -
Al w5t || 1975 | 28 |08 |avR |66 | 15E | Do
2 | Yo | frok| 1977 | £3 |75 |29 | 657 | /55 | 3-0
2 |- X2 | Lo {50y | $2 179 |25 ¢7 (/58 | 30
g .50 |,.30 | /53.4 |§7 | §0 |50 | &8 | /58 | %-0O
S .0 [ /30 10,52.3 |92 | & |avf |Gy | 277 | dg
A L3¢ |lo-sylissoog |92 (62 (Ry3 | 65 (/57 |40
Bl | - 92 Lo | 6/% 186 |ga (237 | £ | /58 | %o
2 U (3o e E | 92§D | 230 6 [ /5Y So
2 | 5 (s | SeFo | 97 | 57 |23 Lo |57 | o
g | YE N oo ses |G |397 | (8 S 2 IR oA
< NECK SN BRSSO RS0 S VTP 27 | Jgo ¢y /5 F S
& | de | isp lyosgndsy | P2 |8 by | /55 | 4o
gela;ionship 2.6 belta He: /. 90
ox #: . I34632
Stgrt Time: P O Eng Ti\me /7. 0F
Pre Leak Ck:., CFM @_/ "Hg
Mid Leak Ck:&wa ~ CFM € =~ "Hg (Vol: )

Post Leak CK: O..o CFM @
Pitot Leak CKigeop
Box Oper: S r~{

a— “H
e & . "H20
Probe Oper:_ A &)

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




Visibie Emission Qbservation Form

SOURCE NAME OBSERVATION DATE START TIME STOP TIME
T/4v 7T < \S\ot?ﬁv? 1609 /7/0
ADDRESS 2 SEC £Q
__@edwée / min~] o0 | 15| 30| 45 |mi o | 15 30| 45
A5 £ A
ciry STA7T 2P 2 5 |5 |59 |32 iV
Belle Glrec|” #/4 23930 P =
PHONE SOURCE 1D NUMBER S 1815 : |
PROC‘ESS EQUIPMENT OPERATING MOOE PSS 5 S | /
Bogdsse W= 5 _S:;_/ /0| /0 ;’ 35 L}«
CONTROL EQUIPMENT OPERATING MODE 6 dArd= 36
IO /N QE ME P ~Scn v
DESCA/IBE EMISSION POINT 7 g SS 7| 6 5 g
stanr STEYN Flvesior  SPYE . 8 [sleclg| s | s5l5]S]0
HEIGHT ABOVE GROUND LEVEL|MEIGHTRELATIVE TOOBSERVER] g | -3 IRV A rEr3a
sranr 100 ' srop s1anr 100 ' sroe 51515 15 o S5 15 /6
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER v 1S5|s <15 S51516 S
STAR! s7op sraAr MY ToP nlolzl/ol s 1S5 LS ? <
DESCRIBE EMISSIONS 12 =z P TRIER
START STEARM (2] say 7z STOP S |5 S y J 1S Z
EMISSION COLOR PLUME TYPE. CONTINUOUS 115 14 9145 S5
START / 14 ,’;Esmp FuGiiveQ ivtermirtenra | 14 1S TS & “ |5 S5
WATER DROPLETS PRESENT. | IF WATER DROPLET PLUME: 15 | e 45
NOO YE rmcusue/‘oimcumc S5 15 5 > 5 >3
POINT IN THE PLUME AWHICH OPACITY WAS DETERMINED 6 |5 |55 |5 | £15)15
srarr & A6wE Bk srop SAM 7 1slgls 5] 515 515
DESCRIBE BACKGROUND / 1 ls l/p s 5 8l L e | D =
START oo S sror  C/Ovo o ' o p=n R 5— 5
BACKGROUND (OLOR SKY CONDITIONS’ S |15 |3 S 15
START L/ A, f=STOP START &4 ST0P 20 ] e ls /ol /O
WIND SPEED WIND DIRECTI .2 /N AL 51
| S14RT /o~ /4 _STOP s1aRr £45 7 s1oP v \: / s =219
AMBIENT TEMP, WET 8ULB TEMP. | RH.percent 6 6 5 6
sraar 2 X sroe 23 / 53 = |5 |4
24 ! |5 151515
Source Layout Sketch Draw North Arrow 25 / 55 | 2 45 < =
N @ 26 56 |& |5 |S
BN
— mission Point 27 57 5 O 5 5 :
28 s |45 15515
29 \ 59 (4 | s |
Sun<> Wind 30 oS K =
Plume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack HIGHEST PERIOD % WERE
RANGE OF OPACITY READINGS
un Location Line MINIMUM MAXIMUM
- OBSERVER'S NAME (PRINT) \r_-?/l/ ’47,?{_ ﬁq y
COMMENT, . ] oasenvsn SIGNATU. DA rt
Phmé  Kollivg omir o Izgdﬁ /’% A/g /o \777'\/"{/
_ < T ORGANIZA ToN £ ?S 74 Eng, WEET
7 HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED,BY, DATE <
SIGNATURE TPk, 0EF ~
[ TTLE DATE VERIFIED 8Y DATE

EASTMOUNT ENGINEEBRING. INC.
ENVIRONMENTAL EMOINEERS
AIR QUALITY SPECIALIBTS

e

Quality Assurance Hendbook M9-4.2




FIELD DATA SHEET

-
. GENERAL INFORMATION
Plant: HT/amwTic Run #: coP -3 ’:_.&::‘. .
Location: YwriT S Data: /e J’9’V7/ o
Ds (ft): -5'6 No. Polints: /2
Dn (in): 250 Tast Length: 60 myp -
Filter #: 36!/3 End Meter Reading: _ 2/2, F3Y .
Cp: »37 Int Mater Rlad_tng: /75, ?‘7? ‘
P bar: 2998 . Begin Time: (%00 i
P stack: -.3 End Time: 19.05 .
IMP-1 (INT) /609 7 ( IMP-1 (FINAL) 39‘? -
IMP-2 (INT) [00_Ae IMP-2 (EINAL) (2& |
-.Mp-a ¢ INT) S IMP-3 (FINAL) o z
IMP-4 CINT) @0.0}9 IMP-4 (FINAL) 4
L} R
TEST 1 TEST 2 TEST 3
% CO2 /3.7
% 02 | 4.9
% CO ) o

Project Director:

5 /744/79,/

Field Laboratory:

‘Meter Bou Operator: /7 %M/E" Chain of Custody:
), nescell

SN //ercm%é‘

Proba Operator:

Plant Coordinator;:

@%ﬁ;/mm

Agency Resp:

Orsat Analyst:

.omments :

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




TRAVERSE _DATA SHEET

. Page _L_of_L Sampling time per point: S
Plant: ﬂ-ﬂljﬂ/ 77C Run #: CO/?}/? -3
Location: 2 S Date: ro Jan 7/
7 6 32 q 5
O o | Poat | P00 | Resihg | B2 | 0% | Bk | TR | memt |
/7%.999 P
Al |6 |1.06 |11%.76 |84 |83 [223]|) 657|159 | 4.0
{-‘3 2 .5y [024 1181672190 |g4 (268 | 65 |58 | g.2
56 3 |.73 |68 |18485(]d (g4 250 67 1S |S0
y |26 |15 [(%8.21|98 [R5 |25)| 63 |158 (Lo
4B s led |1y | ezl | 5L 265167 sy |62
2 4 |65 11Ua | 1Sa )02 | g8 (265 6% 158 6.2
S B/ (.53 (12219725397 |97 |20 |85 |15 |62
’ A2 e 11.5¢ 150028 | 1o/ 198G 1259 165 |1/55 | D2
Sy 2 |64 |1y 2oz e licn |5 |2e3|6s | 15T |79
>l g |6 Y0 | ppe,99 (02 |S0 |2e | 66 158 SO
gu S .5 L) 208 &4 1oz [ 9D | AE2 66 16 & m
<7 b s L2 onsae o300 |24 6 1SS |5
Relationship: 2. .3
Box #: Y: Delta He: / Q
Start Time: End Time LGOS
Pre Leak Ck: ,005 CFM @ "Hg
Mid Leak Ck: CFM @ "Hg (Vol:
Dot Tek okt g e —E—wHI0
Box Oper: I_‘Qﬂ_ﬁ_Pr—OEe Oper: ﬁzia/

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




APPENDIX IX

EQUIPMENT CALIBRATION SHEETS

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




METER BOX

BOX #: 3
PRES BAR: 30.04

RUN # VOLUME VOLUME
WET DRY H /13.6
1 10.00 10.198 1.40 .103
2 10.00 10.336 1.40 .103
3 10.00 10. 406 1.40 .103
RUN # TEMP WET TEMP DRY TEMP DRY TEMP DRY
{"F) INLET ouT (AVG)
1 66.0 85.3 74.0 79.7
2 66,0 90.7 79.3 85.0
3 66.0 93.3 83.0 88.2
AVERAGE
PRE CAL Y = .9863 % DIFFERENCE =
ALLOWABLE =
FORMULAS:
Y= DELTA H @=

(v W) (B b)Y (T d)

(Vvd) (b BABS) (T w).

CALIERATION BY:

POST
CALIBRATION SHEET

DATE:

VACUUM:

2-11-91
15IN HG

DELTA DELTA H PRES BAR TIME

0.0317 (DELTA H)

— e o — = - -

(P b) (T d)

JIM JARDIN

(ABS)

30.14
30.14

30.14

(MINS)

16.22
16.24

16.26

DELTA
H @

1.99

1.98

(T w) (TIME)

2




METER BOX CALIBRATION SHEET

o EE wm v e EE A A Em e em mm e e

BOX NUMBER: #3
PRESS BAR : 30.20

RUN # VOLUME VOLUME ©DELTA DELTA H PRES BAR
WET DRY H /13.6 (ABS)
1 5 5.084 .50 .0368 30.24
2 5 5.137 1.00 .0735 30.27
3 10  10.410 1.50 .1103 30.31
4 | 10 10.506 2.00 .1471 30.35
5 10 10.671 3.00 .2206 30.42
6 10 10.777 4.00 .2941 30749
- RUN # TEMP WET TEMP DRY TEMP DRY TEMP .DRY Y
("F) INLET ouT (AvG)
1 74.0 79.4 88.2 83.8 1.000
2 74.0 96.8 82.5 189.6 .9994
3 74.0 101.3°  85.5 93.4 .9918
4 - 74.0 103.8 88.3 96.0 9862
5 74.0 108.3 90.5 99.4 .9745
6 '74.0 110.3 91.5 100.9 .9652
AVERAGE 9863
FORMULAS:
Cy- DELTA H @=
(V w) (P b) (T &) 0.0317 (DELTA H) .
(Vd) (P b ABS) (T w) TTem (ra 0 (
MIKE RIDGE

CALIBRATION BY:

DATE: 16 NOV 90
DUE: 16 MAY 91

TIME
(MINS)

11.99
8.97
15.46

13.57

11.08

DELTA
H d

1.58
1.75

1.94

(T w) (TIME)

2




. THERMOCOUPLE CALIBRATION SHEET

SET #%: METER BOX #3 DATE:  4-20-87

REFERENCE MERCURY/GLASS

STANDARD ('F) THERMOCOUPLE ('F) % DEVIATION
OF ABSOLUTE

32 3a ) .20

&7 70 .57

212 21% .45

MAXIMUM % DEVIATION .57

ALLOWABLE % DEVIATION “1.s0
SET #: METER BOX #3 _ ‘DATE: 6-20-87
STANDARD ¢ 'F) THERMOCOUPLE ('F) % DEVIATION
OF ABSOLUTE

3z 29 : .61

73 , 70 .56

212 211 . .18

MAXIMUM % DEVIATION .61

ALLOWABLE - 1.50

G. ZWILLING

. CALIBRATION BY:

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




NOZZLE CALIBRATION SHEET

PROJECT NAME: FAv7 < *5 PROJECT NUMBER: 70 ~ /0%
/ 7 -3

POINT# NOZZLE# /4-2 NOZILE #/7°> NOZILE# NOZZLE #

1 256 | 299

2 ng‘? ¢ ZS-

3 257 L2580

L]

AVG. 25 . 2850

\fe«m 4/%{/% T

-

CALIBRATED RY: DATE:

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




THERMOCOUPLE CALIBRATION SHEET

e e e iy = = o = = e A = = o e

SET #: 8.5' - 7 DATE: 07/07/89
STANDARD ('F) THERMOCQUPLE ('F) % DIFFERENCE

(ABSOLUTE)

87 86 .18

212 211 .15

415 420 .57

MAXIMIUM .57

ALLOWABLE 1.50

5. MacKay

CALIBRATION BY:




- o e mE B A e e ek —h o aw e Em o AR e mm mm e

. THERMOCOUPLE CALIBRATICN SHEET

SET #: 8.5" - 6 DATE: 07/07/8%
STANDARD ('F) THERMOCOQUPLE ('F) % DIFFERENCE
(ABSOLUTE)
87 86 .18
212 211 .15
430 436 .67
MAXIMUM .67
. ALLOWABLE 1.50
5. MacKay

CALIBRATION BY:

\I




DATE

10
L/

Sl

%ij\@’?

\

EPA METHOD &

FACILITY NAME: OKEELANTA

COMPANY CONDUCTING TEST:

SOURCE DESCRIPTION: BOILERS

- =D Do
TEOO

13.

EASTMOUNT ENG

STACK TEST DATA SUMMATION

{VOL.MEAS. ) ,ML

(MASS MEAS.),GM
PARTICULATE WEIGHT, GM
VOLUME METERED,CF

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

AVG MTR. TEMP,DEG.F

AVG STACK TEMP,DEG.F
STACK PRESS,’ 'HG(GAUGE)
BAROMETRIC PRESS,’'’HG
ACTUAL NOZZLE DIAM,IN
ACTUAL SAMPLE TIME,MIN
PITOT TUBE COEFFICIENT
VALUE: SAMPLE PTS/TOT PTS

VOLUME MOISTURE STACK
RUN SAMPLED CONTENT VEL

DSCF PERCENT FPS
1 34.98 29.95 44.16 2,
2 31.85 30.25 41.06 2,
3 34.93 30.99 49.39 2

MEAN 33.

92 30.40 44 .87 2

RUN1

308
10.3
. 2055
36.72
. 9863
7
1.39
89.5
157.4
.3
29.99
. 257
60
.84

1

FLOW

RATE
DSCF/H
293,977

121,417

»521,064

+ 312,152

RUN2Z2

301
13.7
. 1968
33.295
. 9863
.65
1.09
86.8
1567.8
.3
29.98
.25
60
.84

1

PERCENT
IS0-
KINETIC
100.79
104.82

96.75

100.79

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
PARTICULATE STACK TEST VERIFICATION

APIS # 0005

TEST DATE 1/10/1991

RUN3

328
11.7
.2184
36.88
. 9863
.78
1.39
92.6
158.8
.3
29.98
.25
60
.84

ACTUAL

EMISS

LB/HR
29.701
28.722

34.746

31.0586

ALLOW
EMISS
LB/HR
32.670
32.870

32.870

32.670




¢ & ¢ & & ¢ ¢ O & & o ¢ & o 6 O 0o & 0o ¢ o O

SUMMARY
GENERAL:
REVIEWED BY RAISA
ACTUAL A 'S = 23.8 85SQ FT

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

COMMENT!I.-- ---------- LI I A L I A A | L I N L] N R R R R R T T I I R S R T I )

RUN 1 :
ACTUAL A 'N = ,0003602 SQ FT
P 'S = 30.29 1IN HG
OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.1

COMMENTII.‘ .......... LI A A ) 4+ 8 & ¥ 8 & &k B F R * 4 % 0 e 4 & & 8 4 4 & 3 & B F & oo LI I B I
RUN 2 :
ACTUAL A 'N = .,0003409 sQ FT

P 'S = 30.28 1IN HG
OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.1

COMMENT ..... * 4 & & 4 4 & F 8 ¥ F B8 8B ar YA LR A % 4 8 B & 8 4 8 8 8 P O N ¥ S PR
RUN 3 :

ACTUAL A ’N = .0003409 sQ FT

P 's = 30.28 1IN HG

OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.1

COMMENT.. llllllllll b4 & 29 99 [ I B B 2 D I I D D D DR LN B ) a4 & P + B F 8 % e F B 8 o8 b & B




\,\O Heatvalen
76'(6 éw" 2147 2.3 2195

INPUT SHEET - REV:8U9/743/33 - PRk 2 OF 2

EMTER THE FOLLOUWING:

RUM 4 RUN2 RUN3
f. H20 COLLECTED (ONLY VOL.MEASUREDY.miz.. 283 %47 . 73397
2. H20 COLLECTED (WEIGHED PART ONLY1,GM:...Toee. ... e, LT
3. M’N  PARTICULATE UEIGHT, GM: faoss o lags, AalKg
4..V'M  UOLUNE METERED, CF: (26020 | PRI 2045
'S.'Y  DRY GAS METER CAL FACTOR: 9863 FED - qyed
6. RDP AVG GOR DELTA P (WHEN SAMPLING): ....J0. ... s, ...78
¥. DH' AUG DELTA H, IN H20:. kA L heg Lu2a
&. T'M AUG METER TEWP, DEG F: R S o T P X -
9. T'S AVUG STACK TERP, DEG F: LIsTa 157% |5-y<z
48. P’S¥ STACK PRESS, #IN ....C..u... e L 207 .36 279
15. P'B BARCMETRIC PRESS, IN HG: ...2ay  2aa¢ | Z905&
§2. D’N ACTUAL NOZZLE DIAMETER, IN.: NG ¢ A ) LUASO
14. T  ACTUAL SAMPLE TIME, MIN: B9 L éo.. . Lo .
15. C'P PITOT TUBE COEFFICIENT: L TR -

OPTION ENTRIES:

47. ORSAT/FYRITE ~ %£02: \L\_’] ........................
43, ORSAT/FYRITE ~ %02: 27/%'3 ........................
23. ORSAT/FYRITE (FOR C’'3 @ .-,a/.r-..?_ 00
49. SPECIFIC ©i’D ENTRIES: e N it et iieee e
23. CYCLONIC (48-28 DEGI - AW T ga T heeiaese cebeneee eeeenan-
P&4. CYC.(>28) — AVGISAR D.P X coéh'aun: ........................
24, PROCESS UT SDURCE — T/HR: i iiiies veeemane eveennn
220 LB/TON RECULATED — T/ZHR:2 ittt ice s ssasscr eamenans
27. LR/* REGULATED (% AS DEFINEDI - %/HR: ........ e e
Dy, LARRCTITCCTAY-VALLSARPIT PTS/TOT PTSI: . ... e e '




$30% L ¢b
4150 1
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INPUT SHEET -~ REV389/43/83 - PAGE 2 OF 2

ENTER THE FOLLOWING: T s A

: ; RUN 4 RUN2 RUN3

4. H20 COLLECTED CONLY VOL.MEASUREDI,mL:.3Q%... 30 228

Z. H20 COLLECTEDS AWEIGHED PART ONLYI,G VS [ 37 ...'.f 2.
3. M'N  PARTICULATEZUEIGHT, Gl o §L053, 14558 L 21jy
4. U'M VOLUNE METERED, CF: -.' ‘ 5672'0 33 248 J6.gwS
S. Y  DRY GAS PIETER CAL FACTOR: | 33062 'ﬂ?"ﬁ ’?épﬁ
4. RDP AVG SOR DELTA P C(WUHEN SAMPLINGI: .!.?.f?-.. "° 78
. OH  AUG DELTA H. IN H20: h3g. 08 137
e. T'f AVG METER TEWP. OEG Fr .34 '{ 2% . 426
9. T'S AVG STACK TEMP, DEG F: : §7‘f 1578 LIS8E
49. P'G¥ "TACI-(IPREE:;S; #IN .oeelennnns e B B B '
14.'pem BARUHETRIC 'PRESS, IN HG: ' 'ZW ﬁ-% Wﬁ
§3. D'N ACTUAL_NGZZLE 'DIAMETER, IN.: '2::71 LS80 2LD
t4. T ACTUAL SAMPLE TIME, MIN: b0, 60, 50
{S. C'P PITOT TUBE COEFFICIENT: Lodb o BY R
OPTION ENTRIES: o | g

47. ORSAT/FYRITE -.%C02: ' Ceneanan eeeree eeeenees
18. -ORSAT/FYRITE ~ %02: cereeaes feieesre seeeenns
28. ORSAT/FYRITE CFOR C'S @ SBZE.A.I-ZCO: eesteennne  anees e eeeeeann
19. SPECIFIC M'D ENTRIES: L e reneeees eeeenn. .
28. CYCLONIC (4@~ za’“‘DcGJ = AUG COSCYAUDT eeeevnor  aeecocen cmmeeens
26. CYC.()20) - Avﬁtsoa D.P X COSCYAUII: wun... te eeeeennn eeennn
24. [PROCESS UT SOURCE - T/HR: eaan
22.7L8/TON REGULATED - T/HR:
27. LB/% REGULATED (K AS DEFINED) — ¥/HR: +onseees amcmcene  oveemnnn

23. LAMBCYCC(28)-VALCSANPLE PTS/Tim PIS): ..... / / /
. L 1.2 22380 2y 73
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