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Okeelanta Corporaticn - Boiler #5
Particulate Emissions Test Revport

1.0 COMPENGIUM

Eastmount FEngineeraing Inc., conducted a Compliance
Particulate Emissions Test Program on Unit #5 at Okeelanta
Corporation's South Bay, Florida faciiity on December 12,
1990, The test program conslisted of a series of three EPA
Method 5 test runs.

All testing was conducted in strict accordance with the
Environmental Protection Agency Raterence Mebthods 1 Lhrough b5
as tound in the Federa! Register (40 CFR 60) as amended and
were consistent with the State of Florida Departwment of
Environmental Regulation's guidelines.

The purpose of this test was to determine compliance with the
rules of the Department ot Environmental Reqgulation (DER},
Chapter 17-2.600 Air Paollution, Section 2.05 Prohibitive
Acts, Subsection 6, Stationary Sources, Table II, Emission
Limiting Standards.

Duraing testing the boiler was burning bagasse as ftuel.
Boiler No. 5% is rated at 125,000 pounds ol steam per hout.
Results of the test proaram indicate Boiler No. 5 to be in
compliance with the Florida DER emission standatvds. "The
tollowing table summarizes the emission results, emisdion
standards and boiler operating conditions.

RUN§ DATE FMISSTON RATE ALLOWABLE (LOATY % O
#/MMBL #/HR MMt #/HR #/HR 125 Kpd

1 12-12-90 189 47.69 300 75.89 122657 98. 1%
2 12-12-90 180 46,36 J300  17.32 124971 100.0%
3 12-12-90 187  47.95 L300 77.07 124615 99.7%
3 RUN AVG. 185  47.33 300 76.16 124081 99 . 3%

Sean MacKay, Proiject Director, was in chardge ot and
responsible for all stack testing, conducted all calculations
and maintained chain of custody ot all sampies. Kieran Nolan
operated the meter box and performed the field laboratory
aspects of the program. Mark Wescott located the probe at
the proper traverse point locations and assisted where
regquired. Mr. Kenneth Tucker of the Florida Department of
Fnvironmental Regulation observed the stack testing and
boiler oaperations. Mr., A. Padrone was the boiler room
superintendent. Mr. George Devane was responsible for boiler
operation and acquaisition ot all pertinent process data.

Eastmount Engineering Inc. ® 420 Main Street ® Walpole, MA 02081 ® (508) 668-2005




Okeelanta Corporation - Boiler #5
Particulate Emissions Test Report

2.0 STACK SCHEMATIC

OKEELANTA CORPORATION
UNIT # 5
SOUTH BAY, FLORIDA FRCILITY

"he following i3 a schematic of the stack which services
Boiler #% at Okeelanta Corporation's South Bay, Florida
tacility.

Detined are the sampling port locations, interior stachk
dimeunsions and distancees btrom the ports to the nearest
upstream and downstream interfterences.

|
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!
|
! I.D. o
e <-D=~>
]
|
|
B
!
|
S
I <-- STRAIGHTENING
. VANES
/ \
/ \
/ \  <-- SCRUBBER
/ \
DISTANCE UPSTREAM FROM FLOW DISTURBANCE (A) 4°
DISTANCE DOWNSTREAM FROM FLOW DISTURRBANCE (B) 16"
DIAMETER OF PORT SLEEVE (C) - 4"
LENGTH OF PORT SLEEVE (D) 3.5"
NUMBER OF PORTS 2
INTERNAL DIAMETER OF STACK AT SAMPLING PORTS 7.5

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

OKEELANTA CORPORATION

S0UTH
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151

Minimum number ot

Distance A = 4' or
Distance B = 16' or
In accordance with Method U,

In

cubilc teet,

BAY,

traverse points

24 traverse points

nrder to sample for a minimum of one hour and draw at least
each traverse point was

UNIT # 5
FLORIDA FACILITY

tor particutate traverses,.
0.5 diameters.
2.1 diameters.

are needed,

30
sampled tor Z2.5% minutes,
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Okeelanta Corporation ~ Boiler #5
Patticulate Emissions Test Repott

. 3.0 NUMBER OF TRAVERSE POINTS AND SAMPLING TIME PER POINT

OKEELANTA CORPORATION
UNIT # 5
S50OUTH BAY, FLORIDA FACILITY

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

TRAVERSBE DISTANCE DISTANCE PROBE MARK
POINT % QF DIAMETER (INCHES } { INCHES )
1 2.1 1.9 5.4
2 6./ 6.0 9.5
3 il1.8 10.6 i4.1
4 17.7 15.9 19.4
5 25.0 22.5 26.0
6 35.6 32.0 35.5
K 64.4 57.9 61.5
G 75.0 67.5 71.0
Y 82.3 74,1 17,6
10 848.2 79.4 82.9
11 V3.3 84.0 B7.5
z 97.9 88.1 91.6

—
[
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Okeelanta Corporation - Boiler #5
Particulate Emissions Test Report

4.0 SAMPLING TRAIN AND ANALYTICAL TEST PROCEDURES

The following is a description ot the sampling train and
specitfications of particulate collection media used in the
tests. '

1. EMISSION SAMPLING EQUIPMENT

The specifi¢ train used during this test is one manufactured
by Research Appliance Company (RAC). The design
specitications of this train meets all the requirements of
Environmental Protection Agency's Method b as tound in the
Federal! Regulations under Section 40 CFR 60 as amended. The
tollowing is a description ot the individual pieces of
equipment used:

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

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

Heating System - The tiiter temperature was maintained by
enclosing the tilker 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.

Pitot Tube - A type 8 pitot tube attached to the probe was
used to monitor the stack gas velocity. Since the pitot tube
meets all the dimensional c¢riterila set forth in Method 2 of
40 CFR 60, a coefficient of 0.84 has been used.

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

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

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

Eastmount Engineering Inc. ® 420 Main Street ® Walpole, MA 02081 ® (508) 668-9005
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. 4.0 SAMPLING TRAIN AND ANALYTICAL TREST PROCEDURES (cont.)

Gas Density Determination - An ORSAT type combustion
analyzer, capable of meagsuring <0y, 0 and CO was used to
determine the moleculary weignt of the Klue gas. An
integrated proportional sample was taken at each ot the
traverse points in order to assuve bthat the total test span
was covered. The ORSAT analysis was conducted immediately
following each test run.

2. SAMPLING AND ANALYTICAL PROCEDURES

Atl! sampling and analytical procedures were conducted in
strict accordance with the methods prescribed in Methods 1
througn % of the Code ol Federal Regulations as tound in 40
CFR 60 as amended. The tollowing is the segquence ot events
that occur both priovr to and during the actual stack test.

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

Static Pressure - The static pressure was checked and
recorvded.

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

Nomograph - Once all ot the above information had been
ohtained, the nomograph was sel up for the actual test to
correlate the isockinetic relation ships.

Barometric Pressure - Barometric pressure was obtained by use
ot an aneroid barometer at the test site.

Sampling Train Set-Up

{a) 'The pre-weighed filter was placed in the filter holder
anad visually checked.

(b) 100 mi ot water was placed in the tirst two impingers.

(c} Approximately 200 grams ot silica gel was placed in the
tourth impinver. (Iizact weights were logged on the
tield data sheets).

{d) Crushed 1ce was placed around the impingers.

(e} Once assembly of the entive train was <ompleted, tLhe
probe and heater box were turned on.

Pre-test [eak Check - Once the heater box was at the desired

temperature ftor testing, the system was leak checked at 15

inches of wvacuuwm. A leakage tate ot less than 0.02 CI'M had
,. to be achicved betore testing commenced.

"inal Check - Once evervthing was ready bto go, the plant was
checked to assure that 1t was running at desired capacaty.

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




Okeelanta Corporation - Boiler #5
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4,0 SAMPLING TRAIN AND ANALYTICAL TEST PROCEDURES (cont.)

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

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

Sample Recovery - Because ot the importance ol proper sample
recaovary procedures, details of the sample recovery c¢an be
tound in the Quality Control Procedures Section of thisgs
report. .

Isokinetics - nce all sample recovery was completed and the

amount of moisture coillected 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 teskting period by plant personnel.

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

The tollowing is a description ot the procedures used ftor
maintaining the inteqrity ot samples collected, including the
chiain ot custody and gquality control assurance of tiljters and
acetaone wash.

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

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

Taking care to see that particulate on the outside ot the
probhe or other exterior aunrtace did not get into the sample,
particulate matter trom the probe liner, nowzle, probe
tittings, and tront halt of the tilter holder were acetone
washed into a sample container. This container was then
sealed. The vun number, date, and a mark indicating the
ievel ot the acetone wash in the bottle was recorded on the
boltle. ‘

Both the petri dish containing the filter and the bottle
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 tor at least twenty four (24) hours
and then weighed. At intervals of at least six (b6)
hours, thetilters were re-weighed until a constant weight
was achieved + 0.5 mg change ftrom the previous weighing,.

The levels marked on the bottles containing bthe acetone wash
were checked to contirm that no leakage occurred during
transport. The contents were then transterred into a prea-
tared bealker and evapecorated to dryness. Once this had been
accomplished, the beaker was placed in a desiceator for at
least twenty four (24) hours and then weighed. At intervals
ot at least 3ig (6} hours, the beaker was re-weighed unbtil a
constant welght of + 0.5 mg change ftrom the previous welghing
was achieved.

All calculations were conducted in strict accordance with 40
CPFR 60 (8ee Calroulation sSheets in report).

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




Okeelanta Corporation - Boiler #b
Particulate Emissions Test Report

APPENDIX I

COMPUTER INPUT SHEETS
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INPUT
PLANT: CKEELANTA
LOCATICON: UNIT 5
Ds (FT) 7.5
Dn (IN) . 251
FILTER# 3728 TRAV
PT
PIT COEFF .84
Al
IMP-1 (INT) 100 2
3
IMP-2 (INT) 100 4
5
IMP-3 (INT) 0 6
!
IMP-4 (INT) 500.0 8
9
IMP-1 (FIN) 265 10
11
IMP-2 (FIN) 120 12
Bl
IMP-3 (FIN) 1 2
3
IMP~4 (FIN) 51L1.5 4
5
% CO2 9.0 6
7
% 02 1.2 8
9
% CO 0 10
11
P BAR 30.09 12
P STK .1
NO. PTS 24
TEST LNGTH 60
END METER 918.687
.219
INT METER 880.115
BEGIN TIME: 08:30
END TIME: 09:40
AVERAGE

DATA

VEL
HEAD

.48
.54
.52
.55
.56
.50
.50
.58
.67
12
.74
.70
.46
.50
.53
.56
.56
.48
.46
.53
.52
.57
.57
.57

.56

SHEET
SO

ROOT H
.69 1.44
.73 1.62
.72 1.56
.74 1.65
.75 1.68
.71 1.50
.71 1.50
.76 L.74
.82 2.01
.85 2,16
.86 2.22
.84 2.10
.68 1.38
.71 1.50
.73 1.59
.75 1.68
.75 1.68
.69 1.44
.68 1.38
.73 1.59
.72 1.56
.75 1,71
.75 1.71
.15 1.71
.74 1.67

80.

IN

63
70
68
71
74
15
76
77
78
80
82
a3
83
84
86
88
88
89
88
87
88
88
87
88

9

RUN #:
DATE

ouT

62
62
64
65
65
66
68
63
7L
13
73
76
76
79
80
82
81
84
82
82
81
81
81
82

74.3

coMp - 1
12-12-90

DELTA DRYGAS DRYGAS SBTACK

TEMP

138
138
136
138
138
140
143
140
140
139
140
140
140
140
141
142
144
143
144
143
141
140
140
140

140.3

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




INPUT DATA SHEET

PLANT: OKEELANTA RUN #: COMP - 2

LOCATION: UNIT 5 DATE 12~-12-90
Ds (FT) 7.5
Dn (IN) .250

FILTER# 3129 TRAV VEL 50 DELTA DRYGAS DRYGAS STACK

PT HEAD ROOT H IN ouT TEMP
PIT COEFF .84

Al .42 .65 1.34 17 16 136

IMP-1 (INT) 100 2 .46 .68 1.47 80 71 137

3 .52 .72 1.66 78 11 140

IMP-2 (INT) 100 4 .52 .72 1.66 80 T 140

5 .48 .69 1.54 82 78 138

IMP-3 (INT) 0 6 .42 .65 1.34 83 79 139

7 .40 .63 1.28 82 18 139

IMP-4 (INT) 500.0 8 .46 .68 1.47 84 7 142

9 .55 .74 1.76 85 78 142

IMP-1 (FIN) 268 10 .56 .15 1,79 85 79 142

11 .62 .79 1.98 87 80 141

IMP-2 (FIN) 117 12 .59 .77 1.89 86 82 142

Bl .42 .65 1,34 83 80 142

IMP-3 (FIN) 2 2 .47 .69 1.50 85 82 141

3 .50 .71 1.60 93 84 144

IMP-4 (FIN) 510.2 4 .51 .71 1.63 87 80 143

5 .50 LTl 1.60 89 81 145

% CO?2 8.5 6 .45 .67 1.44 88 82 146

7 .44 .66 1.41 90 83 143

% 02 11,7 8 .45 .67 1.44 91 83 143

9 .48 .69 1.54 20 84 140

% CO 0 10 .48 .69 1.54 20 84 141

11 .48 .69 1.54 89 86 142

P BAR 30.09 12 .45 .67 1,44 30 85 142
P STK L1
NO. PTS 24
TEST LNGTH 60
END METER 955,950
L11L
INT METER 918.902
BEGIN TIME: 10:30
END TIME: 11:40

AVERAGE .48 .70 1.55 85.6 80.5 141.3

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




PLANT:
LOCATION:

Ds (FT)
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

OKEELANTA
UNIT 5

. 251

3730

.84

100

100

0

500.0

292

123

2

512.9

9.1

11.1

30.09
.1

24

60
997.447
.135
956.155
12:45

13:50

TRAV
PT

W= nab W

VEL
HEAD

.52
.56
.58
.62
.56
.54
.50
.58
.66
.68
.15
.16
.46
.55
.58
.61
.58
.55
.50
.53
. 60
.58
.58
.62

.59

50

ROOT H
.72 1.72
.15 1.85
.76 1.91
.79 2.05
.75 1.85
.73 1,78
.71 1.65
.16 1.9l
.81 2.18
.82 2.25
.87 2,48
.87 2.51
.68 1,52
.74 1.82
.76 1.91
.78 2.01
.76 1.91
.74 1.82
.71 1.65
13 1,75
LTT 1.98
.76 1,91
76 1.91
.79 2.05
.76 1.93

89.

IN

81
84
85
87
88
89
89
90
90
91
92
93
86
20
90
90
950
91
90
92
93
94
93
91

5

RUN #
DATE

.
.

ouT

84

8O
81
81
82
81
83
84
83
85
85
85
91
84
86
84
84
B4
85
85
85
88
86
85
g

.3

COMP - 3
12-12-90

DELTA DRYGAS DRYGAS STACK

TEMP

145
143
145
144
143
142
145
144
las
143
144
143
144
145
144
144
146
143
142
144
142
1472
142
142

143.5
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APPENDIY II

ISOXINETIC CALCULATION SHEETS
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ISOKINETIC CALCULATION SHEET

. PLANT: OKEENLANTA RUN #: COMP - 1L
LOCATION: UNIT 5 DATE : 12-12-90
TS ("F)= 140.3 % CO02= 9.0 VM (CF) = 38.353
TS ( R)= 600.3 % 02= 11.2 DELTA H (ABS)= 30.21
™ ( F)= 77.6 % CO= 0 PS (ABS) = 30.10
T™ ( R)= &37.6 % N2= 79.8 SORT DELTA P = .744734
VI(TOT)= 197.5 CP= .84 AREA NOZZLE = .000344
o Y = 1.001
(VM)(Y)(DELTA H ABS)
VM STD = 17.64  cmmmmmmmmmmm e mm e = 38,06 DSCF
(TM)
VW STD = .04707 (VI TOT) = 9.30 CF
VW STD
BWO et = .196
VW STD + VM STD
. BWO = MOISTURE FROM STEAM TABLES = .19
VI TOT = ADJUSTED TO SATURATION VOLUME= N/A ML
1-BWO = 1 - BWO = .804
Md (DRY) = .44 (% CO2)
+.32 (% 02)
+.28 (% CO) = 29.89 LBS/LB
+.28 (% N2) MOLE
Ms (WET) = MD (1-BWOQ)
+ 18 (BWO) = 27.5%5 LBS/LB
---------- MOLE
G = SORT (TS / PS / MS) = .85
Vs = 85,.49(CP)Y(G)(SORT DELTA P) = 45 .5 FPS
H = 0.002669 (VI TOT) = .53
J = (DELTA H ABS)(VM)(Y) /(TM) = 2.16
K = (H) + (J) = 2.68
. (TS) (K} (L.667)
% IS0 = e = 95,2

(TIME} (VS) (PS) (AN)

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




ISOKINETIC CALCULATION SHEET

. PLANT: OKEELANTA : RUN #: COMP - 2
LOCATION: UNIT & DATE : 12-12-90

TS ("F)= 141.3 % CO2= 8.5 UM (CF) = 36.937

TS ('R)= 601.3 % 02= 11.7 DELTA H (ABS)= 30,20

™ ("F)=  83.0 % CO= 0 PS (ABS) = 30.10

™ ('R)= 543.0 $ N2= 79.8 SORT DELTA P = .695076
VI(TOT)= 197.2 cpP= .84 AREA NOZZLE = .000341

I Y = 1l.oo0l

VM STD = 17.64  ~—-mm—mmmmmmm oo = 36.28 DSCF
(TM)
VW STD = .04707 (VI TOT) = 9,28 CF
VW STD
BWO = e - — = .204
VW STD + VM STD
. BWO = MOISTURE FROM STEAM TABLES = 202
Vi TOT = ADJUSTED TO SATURATION VOLUME= 195.5 ML
1-BWO = 1l - BWO = .798
Md (DRY) = .44 (% CQ2)
+.32 (% 02)
+.28 (% CO) = 29.83 LBS/LB
+.28 (% N2) MOLE
Ms (WET) = MD (1-BWO)
+ 18 (BWO) = 27.47 LBS/LB
~~~~~~~~~~ MOLE
G = SORT (TS / PS / MS) = .85
Vs = 85.49(CP)(G){(SQRT DELTA P) = 42.6 FPS
H = 0.002669 (VI TOT) = .52
J = {DELTA H ABS)}(VM)(Y) /(TM) = 2.06
K = (H)Y + (J) = 2.58
. (TS) (K} (1.6867)
% IS0 = e = 98.6

{TIME) {(VS} {(PS) (AN)

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




ISOKINETIC CALCULATION SHEET

. PLANT: OKEELANTA \\/U RUN #: coMp - 3

LOCATION: UNIT S N\ l‘ﬁ DATE : 12-12-90
97 s\
P ho%

TS ("F)= 143.5 % CO2= 9.1/ VM (CF) = 41.157
TS ("R)= 603.5 % 02= 11.1 DELTA H (ABS)= 30.23
™ ( F)= 86.9 % CO= ) PS (ABS) = 30.10
™ ("R)= 546.9 % N2= 79.8 SQRT DELTA P = .763793
VI(TOT)= 229.9 CP= .84 AREA NOZZILE = .000344
Y = 1.001

(VM) (Y)(DELTA H ABS)

VM STD = 17.64  m-emmmmm e = 40.17 DSCF
(T™)
VW STD = .04707 (VI TOT) = 10.82 CF
VW STD
BWO = e = .212
VYW STD + VM STD
. BWO = MOISTURE FROM STEAM TABLES = .214
V1 TOT = ADJUSTED TO SATURATION VOLUME= N/A ML
1-BWO = 1 - BWO = .788
Md (DRY) = .44 (% CO2)
+.32 (% 02)
+.28 (% CO) = 29.90 LBS/LB
+.28 (% N2) MOLE
Ms (WET) = MD (1-BHWO)
+ 18 (BWO) = 27.37 LBS/LB
__________ MOLE
G = SORT (TS / PS [/ MS) = . 8%
Vs = 85.49(CP)(C)(SQORT DELTA P) = 46,9 FPS
H = 0.00266% (VI TOT) .= .61
J = (DELTA H ABS)(VM)(Y) /{(TM) = 2.28
K = (H) + (3) = 2.89
. (TS) (K) (l.6867)
% IS0 b it = 99.8

(TIME) (vS) (Ps) (AN)

Eastmount Engineering Inc. ® 420 Main Street ® Walpole, M A 02081 ® (508) 668-9005
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APPENDIX II11

ENTHALPY CALCULATION SHEETS

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




ENTHALPY

PLANT : OKEELANTA
LOCATION: UNIT 5

STEAM
PRESSURE

370
370
380
370
370
360

AVERAGE 370.0 PSIG
P ABS = 384.7 PSIA

ENTHALPY @ 700 'F AND
ENTHALPY 4@ 600 'F AND

ENTHALPY @ 700.0 'F AND

ENTHALPY OF FEED WATER =

AVERAGE ENTHALPY =

CALCULATION SHEET

STEAM
TEMPERATURE
700
700
700
700
700
700
100.0
380 PSIA =
380 PSIA =
380 PSIA =
228.65
1134.4

RUN #: coMp - 1
DATE : 12-12-9%0

FEED WATER
TEMPERATURE

260

260.0

1363.0
1308.4

1363.0

BTU/LR OF STEAM

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




ENTHALPY CALCULATION SHEET

. PLANT :  OKEELANTA
LOCATION: UNIT 5

STEAM
PRESSURE

350
340
370
390
390
380

. AVERAGE 370.0 PSIG
P ABS = 384.7 PSIA

ENTHALPY d 700 ‘F AND
ENTHALPY d 600 'F AND

ENTHALPY @ 700.0 '"F AND

ENTHALPY OF FEED WATER =

AVERAGE ENTHALPY =

STEAM
TEMPERATURE
700
700
700
100
700
700
700.0
380 PSIA =
380 PSIA =
380 PSIA =
228.65
1134.4

RUN #: coMp - 2
DATE ! 12-12-90

FEED WATER
TEMPERATURE

260

260.0

1363.0
1308.4

1363.0

BTU/LB OF STEAM

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




PLANT : OKEELANTA

LOCATION: UNIT 5

ENTHALPY CALCULATION SHEET

STEAM
PRESSURE

AVERAGE 37

P ABS = 3y

ENTHALPY @
ENTHALPY @

ENTHALPY d 70

370
395
375
360
370
380

5.0

9.7

700

600

0.0

PSIG

PSIA

'F AND
'F AND

‘F AND

ENTHALPY OF FEED WATER &=

AVERAGE ENTHALPY

STEAM
TEMPERATURE
700
700
100
700
700
700
700.0
390 PSIA =
390 PSIA =
390 PSIA =
228.65
1133.9

RUN #: coMpP - 3
DATE : 12-12-90

FEED WATER
TEMPERATURE

260

260.0

1362.5
1307.7

1362.5

BTU/LB OF STEAM

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

HEAT INPUT CALCULATION SHEETS

Eastmount Engineering Inc. ® 420 Main Street ® Walpole, MA (2081 ® (508) 668-9005




HEAT INPUT CALCULATION SHEET

. PLANT: OKEELANTA RUN #: COMP - 1
LOCATION: UNIT Y DATE @ 12-12-90
STEAM INTEGRATOR READINGS TIME INTEGRATOR FACTOR
1350
END 348929 9: 40
LBS/HR STEAM
BEGIN 348823 8: 30 = memmseee—---
NET 106 X 1350 / 7¢ MINS = 122657
122657 LBS/HR STEAM /[ 55% EFF. = 223013 EQUIV.
. 223013 LBS/HR STEAM X 1134 BTU/LB = 253.0 BTU(e6)/HR
OIL INTEGRATOR READINGS TIME GALS/HR
END 0 3: 40
BEGIN 0 g: 30
NET 0 GALLONS 70 MINS = Q GPH

0 GPH X 150,000 BTU/GAL (EST) = 0 BTU(e6)/HR
ALLOWABLE EMISSIONS
BAGASSE 253.0 - 0 X .3 = 75.9 LBS/HR
OIL 0 X 1 = .0 LBS/HR
. TOTAL = 75.9 LBS/HR

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




HEAT

INPUT CALCULATION

SHEET

PLANT: OKEELANTA
LOCATION: UNIT 5

STEAM INTEGRATOR READINGS TIME

END 349106 11: 40

BEGIN 348998 10: 30

NET 108 X 1350 / 70
124971 LBS/HR STEAM / 55% EFF. =
227221 LBS/HR STEAM X 1134 BTU/LB =

OIL INTEGRATOR READINGS TIME

END 0 9: 40

BEGIN 0 g: 30

NET 0 GALLONS 70

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

ALLOWABLE EMISSIONS

BAGASSE 257 .71

OIL

TOTAL

RUN #: COMP - 2
DATE : 12-12-90

INTEGRATOR IFACTOR

1350

LBS/HR STERM

MINS = 124971
227221 EQUIV.
257.7 BTU(e6)/HR
GALS/HR

MINS = 0 GPH
0 BTU(e6)/HR

= 77.3 LBS/HR
= .0 LBS/HR

= 77.3 LBS/HR

Eastmount Engineering Inc. ® 420 Main Street ® Walpole,

MA 02081 ® (508)668-9005




SHEET

COMP - 3
12-12-90

RUN #:
DATE

INTEGRATOR FACTOR

1350

LBS/HR STEAM

HEAT INPUT CALCULATION
PLANT: OKEELANTA
LOCATION: UNIT 5
STEAM INTEGRATOR READINGS TIME
END 349293 13: 50
BEGIN 349193 12: 45
NET 100 X 135 / 65
124615 LBS/HR STEAM / 55% EFF. =
226573 LBS/HR STEAM X 1134 BTU/LB =
OIL INTEGRATOR READINGS TIME
END 0 13: 50
BEGIN 0 12: 45
NET 0 GALLONS 65
0 GPH X 150,000 BTU/GAL (EST) =
ALLOWABLE EMISSIONS
BAGASSE 256.9 - 0 X 3
oIL 0 X 1
TOTAL

MINS = 124615
226573 EQUIV.

256.9 BTU{e6)/HR
GALS/HR

MINS = 0 GPH
0 BTU(e6)/HR

77.1 LBS/HR

.0 LBS/HR

77.1 LBS/HR

Eastmount Engineering Inc. ® 420 Main Street ®

Walpole, MA 02081 ® (508} 668-9005
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APPENDLIX V

EMISSTON CALCULA'TIOQN SUEETS

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




PLANT:

LOCATION:

NO.
FINAL:
TARE

NET

WEIGHT
RESIDUE

Mn

cs =

cs' =

1}

PMR

LOAD=

cs =

H

EMISSION CALCULATION

e o = e e e e ER e e S e -

CKEELANTA
UNIT 5
SAMPLES
FILTER BEAKER
3728 1
1806 71.1515
6306 71.1402
1500 0113
161.30
- 1.28
160.03 Mg

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

AS

(2.205 X 10~6) (Mn) / (VM STD)

0.0154 (Mn) / (VM STD)

(Q8}) (Cs)

MILLIONS OF BTU / HOUR INPUT

LBS / MILLION BTu

ALLOWABLE

SHEET

RUN #¢ COMP - 1
DATE 12-12-90
BLANKS
FILTER ACETONE
3777 12
6443 73.2295
6442 73.2285
L0001 .0010/200ML
VOLUME OF RINSE 255
= 44.2 8Q FT
= 5143657 DSCFH
= 9.271le-6 LBS/SCF
= .06 GRAINS
/SCF
= 47.69 LBS/HR
= 253.0 BTU el0
/ HR
= .189 LBs/
BTu e6
= 75.89 LBS/HR
= .30 LRS/
BTu e6

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




EMISSION CALCULATION SHEET

—— e un A e e g = e R e e s —m

PLANT: OKEELANTA RUN #: COMP - 2
LOCATION: UNIT 5 DATE 12-12-90
SAMPLES BLANKS
FILTER BEAKER FILTER ACETONE

NO. ¢ ' 3729 2 3771 12

FINAL: .1764 71.5184 .6443 13.2295

TARE .6289 7L.5648 .6442 13,2285

NET 1475 .0l36 .0001 .0010/200ML

VOLUME OF RINSE 240

WEIGHT = 161.10

RESIDUE = - 1.20

Mn = 159.90 Mg AS = 44.2 S0 T

Qs = 3600(1-BWO){VsS)(AS)(Ll7.64)(PS)f(TS) = 4770436 DSCFH

Ccs = {2.205 X 10-6) {(Mn) / (VM STD) = 9.719e-6 LBS/SCF

CsS' @ 0.0154 (Mn) / (VM STD) = .07 GRAINS
/ SCF

PMR = {0s) (Cs) = 46.36 LBS/HR

LOAD= MILLIONS OF BTU / HOUR INPUT = 257.7 BTU e10
/ HR

Cs = LBSs / MILLICN BTu = .1L80 LBS/
BTu eb6

ALLOWABLE = 77.32 LBS/HR

= .30 LRBRS/

BTu eé6

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




EMISSION CALCULATION SHEET

s s et R A e e e —

PLANT: OKEELANTA RUN #: COMP - 3
LOCATION: UNIT 5 DATE : 12-12-90
SAMPLES BLANKS
FILTER BEAKER FILTER ACETONE
NO. 3730 3 37717 12
FINAL: .'7868 70.8208 .6443 73,2295
TARE L6278 70.8094 .6442 73.2285
NET 1590 .0114 L0001 ,0010/200ML
S T T TTTTTTTTTTTTTYOLUME OF RINSE 3100
WEIGHT = 170. 40
RESIDUE = - 1.55%
Mn 168.85 Mg AS = 44.2 8SQ FT
Qs = 3600(1-BWO)(VS)(AS)(17.64)(PS)}/(TS) = 5174000 DSCFH
L
My~ 500,30 |
cs = (2.205 X 10-6) (Mn) / (VM STD) = 9,268e-6 LBS/SCF
cs8' = 0.0154 (Mn) / (VM STD) = .06 GRAINS
/ SCF
PMR = (0s) (cs) = 47.95 LBS/HR
LOAD= MILLIONS OF BTU / HOUR INPUT = 256.9 BTU el0
/ HR
P\V'a’.’ %100
Cs = LBS / MILLION BTu = .187 LBS/
BTU e6
ALLOWABLE = 77.07 LBS/HR

= .30 LBS/
BTU e6

Eastmount Engineering Inc. ® 420 Main Street ®

Walpole, MA 02081 ® (508) 668-9005
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APPENDIX VI

NOMENCLATURE SHEETS

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




_Ar
AREA NOZZLI
AS
BDL

BWO

% CO2

DELTA H

DELTA H(ABS)

Dn (IN)

DRY GAS 1IN

DRY GAS OUT

Ds (FT)

E

F (Heat Input)

END MUWTER

F ftactor

Okeelanta Corporation - Boiler #5
Particulate Emissions Test Report
NOMENCLATURE SHEET

PARTICULATE EMISSION TEST

Acetone residue - result of Blank evaporation.
Area of the nozzle in square teet.

Area of the stack in sauare teet,

Below detectable limits

The amount of moisture in the tlue gas.
Percent of carbon monoxide in the tlue gas.
Percent ot carbon dioxide in the flue gas.
Pitot tube coefticient.

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 diffterential.

The meter orifice ditfferential, absolute
conditions in inches ot 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 reading at the end of the
test.

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

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




Filter Catch

TNT MITHER

Md (DRY)

MN

MN'

Ms (WET)

% N2
NO PTS
% 02
P BAR
P STK
PMR

FPS (ABS)

50 RooT
SORT DELTA P
Stack Temp or
TS (°F)
TS { 'R)

T (Hot Box)

™ (F)

Okeelanta Corporation - Boiler #5
Particulate Emissions Test Report
NOMENCLATURE (cont'd)

The amount of particulate captured on the
tilter during testinaga.

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

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

The amount ot particulate collected by washing
the nozzle, probe, and tront halt of the
glassware, reported in milligrams.

The milligrams ot particulate collected minus
the blank.

Wet or actuwal molecular weight of the tlue gas
in pounds per pound mole.

The percent of nitrogen in the tlue gas.

Number of traverse points.

Percent ot oxygen in the tlue gas.

Barometric pressure at test location.

Static¢ pressure ot the stack in inches o wator,
The emission rate in pounds per hour.

Absolute preggure conpditiong in the atack in
inches ot mercury.

The volumetric tlow rate ot the ftlue gas in dry
standard cubic feet per hour,

The square root of each velocity head
measurement .

The average ot the sguarc roots of the measured
pressure drops.

The temperature of the stachk in dedgrees Faren-
height,

The temperature ot the stack 1n degrees Rankine.

Temperature arounc lthe tilter hox, deqrees
Farenheight.

Average temperature of the dry gas meter in
degrees farenhelighnt,

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




™

Vil

Vi

VM

{R)

HEAD

{T07)

(CF)

S7'D

Okeelanta Corporation - Boiler #5
Particulate Emissions Test Report
NOMENCLATURE (cont'd)

Average temperature of the dry gas meter in
deqgrees Rankine.

The pressure drop measured across the pitot
tubes.

The amount ot water collected in the impingers
in milliliters.

The volume sampled through the dry gas meter
1n cubic feet,

Vol!lume sampled through the dry gas meter cor-
rected to standard conditions.

Velocity of the stack gas in teet per second.

The amount ot moisture collected, converted to
standard cubic teet.

Meter box calibration tactor.

Sampling time in minutes.

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

FIELD DATA SULETS - UNIT OPERATING CONDITIONS

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

FLELD DATA SHEETS - STACK TESTING

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




Plant:
Location:
Ds oft):
Dn Cinv:
Filter #:
Cp:

P bar:

P stack:

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

IMP-4 (INT)

% COZ
% J2

% CO

IHEE [ TA-

e b

7.5 £+

L2510

3728

2

30.09

t /

/00 He

OO0 sy

O B

$500.0q
7

TEST 1

9.0

/{2
o

Run #:
Data:
Ne. Points:

Tast Langth:

End Meter Reading:

Int Meter Reading:

Begin Time:

End Time:

IMP-1 (FINAL)
IMP-Z (FINAL)
IMP-3 (FINAL)

IMP-4 (FINAL)

Project Director: “~Yéﬁ4/ {;Qg%ﬁ' Field Laboratory:
Meter Box Dperator:_jﬁi’¢6/évf -

Probe Jperator:

Orsat Analyst:

comments:

A Lol T

Chain of Custodyv:

Plant Coordinator:

Agency Rep:

conf -/
(2~ /2~ F0
24
5O _my
50 /15
/2. 657
0 .30
o7, 46

) s
/2.0
[

Si-yg

TEET 3

ﬂ,mé% [
{%cﬁ{

£ Lle Jans
7%}‘7rucﬁgp

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




TRAVERSE DATA SHEET

. Page | of 2 Sampling time per point: . T mn
Plant: OREELAN TA Run #: Comp — |
Location: UNIiT - & Date: 2 -~ /2 - 9

. Trav. Delta Delta Meter DGM DGM | Hot Impg Stack | Vac
(;; ,_,/ No. P H g?ﬁ?&lng In out Box Temnp Temp
A | -4y - ¢ 183167 63 | 62 |26¢ | S+ | /3¢ 1
= | ‘5¢ [4s |g83 4 | o | 62 [26e | 5o /3¢ J
2o 3 | -2 | i-S§ |$§8§#7¢ | 48 | 64 |Réo | 57 | /3¢ /
% 55 165 | 88629 71 65 (¢ | 52 | 134 f
0y -S6 J-68 | 88820 74 | 65 |20 |53 | 134 /
¢ se ) 1se 138980 | BT 1866 (270 | 55 | /40 /
7 -Se { /ge | &has 76 | 6§ 1267 | SS /+3 /
135 S8 | )7 | 89286 77 | bg | {s7 | /#0 /
. g -§7 2.0/ §94.58 75 7/ |XR6S | §7 /i J
/0 72 |2/ 87635 | 8o | 73 |<6¢ | S8 /37 /
/1 /e | 2218989 §2 | 73 |264 | §7 | /¢ z
2 0w | g7e 1899990 | €3 | 74 |26S | o / 4o

Relationship: 3°0 .

Box #: < Y: / 00/ Delta H@: 2
Start Time: & 3¢ End Time:

Pre Leak Ck: -«Uo¢ CFM @ /5 “Hg

Mid Leak Ck: ‘coo CFM £ "Hg (Vol:
Post Leak CK: .u<¢  CFM @ % “"Hg
Pitot Leak CK: Gend "H20

Box Oper:H. pocap Probe oper: A). WEsC o7

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




TRAVERSE DATA SHEET

. Page L of 2 Sampling time per point: 2 % o
Plant: ORELLAN T Run #: Cocione® -
Location: Yrvr7” ~ 5 Date: 0~ 42 =T
Trav. Delta Delta Meter DGM DGM Hot Inpg Stack vac
O}_ Z No. P H ?Egailcn In out | Box | Temp | Temp
R Bl /38 14os-6/ §3 | 76 |2 | ¢f ) po /
7 - 5o /~50 | 90307 e | 72 |A%4 | So / /
3 .53 1-57 | 7eqa60 | 56 | g0 |R%S | &/ / &/ /
/25 % -S¢ | /48 | Tes30 | 85 | §R 1298 2 | /g2 /
g S| 748 | Jezes |85 | § |2S) | S | /¢ 2
¢ g | [ 90730 | SY | v |28 | ST /43 2
7 4 /35 710 S e £ ¥2 |32 | §3 / G -
(3.0 ¢ 5301 /189 1TSS |9y g2 (282 | S¢ | /43 2
@ | |TUsC |T2es |se |8 |ast |55 |/ | =
/e S7 VL | 9S5ss |58 | st |25z |56 | /e |3
/1 -S7 1 07 |917ed g7 | s |28 | S5 | /e 3
jies 17 SA | 7] |1:8¢87 | 8§S | §2 |24 | € J %0 3

Relationship: 30

Box #: Y: Delta H@:

Start Time: End Time: F:4&v

Pre Leak Ck: CFM @ "Hg

Mid Leak Ck: CFM @ "Hg (Vol: )
Post Leak CK: -oo0 CFM @ _ 4 "Hg

Pitot Leak CK: e "H20

Box Oper: Probe Oper:

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

TRAVERSE EngI INFORMATION
Fage _'_2;_05 < Sampling timi per point: 2}%/'?/4
Plant: QHEEL AN T4 Run #: Com® - D
Location: "’ Vel ~ S Data: ]2 -2 _%g
Trav. | Dalta | Deltd | Meter | DGM { DGM | Hot | Impg ! Stack | Vae
No . | P i H | Reading | In } Out | Box | Temp ! Tamp H
! ' 1 937-703 \ v ! : }
B | ~42 | )34 :?'39-/5 '3 Vg0 120 YS9 gz
2 %7 180 (g7 1 eS 182 sy V83 /ey b
1y So /60 194223 V93 \ge 298 1SS lsge
£ ) S )63 terer 67 Yss 1990 ts3 lies
S Se ()60 1 7es3s 189 18l 242 1 Sa 145
(4 c4s ) Pt deess 188 ) 92 1S/ L S8 /%6
74t I (9e93c 190 182 1285 156 /43
— —-1— — .
§ \_9C \EBB \ferse (91 183 Ade \S¢ iz
34 8§ | )S# \9S/ws | 9o |\ g¢ |ASer| S6 /4o b g
o\ o3 4 1S V98290 Y T ) g4 \2524 59 Vel )|
0o Ry 1Se ISy &9 (B8 wAss 1 59 i /#2 2
I R N R R IR R Y A L
b I | ) ! | t ! g
i | | ] t _t :
{ ] : | ! ! I : i
| | ' f ! ! 1 ! :
1 | ! {
i . i S S T i ,
! ! : 1 | ! ! ! ;
| i | | | ! i | ;
Commants DELTA P * 3-2 . DELTA H

" BoxX Y Y -

START TIME :
STOP TIME
"INITIAL LEAK CHECK

FINAL LEAXK CHECK

[ DELTA ¥ @ w._

AT

RN Y

AT

3

e

TNCHES HG
ITHCHIIS HG

Eastmount Engineering Inc. ® 420 Main Sireet @ Walpole, MA 02081 ® (508) 668-9005
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TRAVERSE DATA SHEET

Page / of 2 Sampling time per point: < £ 2.,

Plant: OKELT An/ 74 Run #: oM - 2

Location: Cavryr = 5 Date: /212 -0

Trav. Delta Delta Meter DGM DGM Hot Impg Stack Vac

No. P H Reading In out Box Temp Temp

. g-902

Q7 2 /3¢ 172043 77 | 76 R0 | 6% | 136 /
v el /-4 | 924095 | go 77 Q7o | S | 137 /
3 52 | & 2340 | 78 | 77 (270 | S/ | /4o /
- 2 | e |P2ser (50 | 77 lasi | S§ | /4w )
Y H |5 1907 |82 | 78 265 | 85 /3¢ /
6 2| 138 | 128U 83 |72 |26 |56 /37 ,
7 * %o 18 |94 2 7§ 172 |56 139 i
§ o | )47 |35 | de | 77 |Ré7 |56 | /42 :
7 S5 | /76 | 9353 |85 |78 |Ré2 |57 |/42 /
” SE | 277 1R es |77 |29 |87 | /42 ;
" L1198 V93598 87 | So | |S7T |74y /
e S| 181 [ 37592136 | g2 |245 157 | /#2 [

Relationship: 3 %4

Box #: 4 Y: _/c¢c/ Delta H@: 2 ¢3

Start Time:_/¢-i End Time:

Pre Leak Ck: -¢0co CFM € /5 "Hg

Mid Leak Ck: cc¢ CFM @ 7 "Hg (Vol: )

Post Leak CK:
Pitot Leak CK: (oo a8 6

CFM 4 "Hg
"H20

Box Oper:K. Mec4n” Probe Oper:”)- WESCoTT

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




Plant - OA=ZELANT A
.

Location: Lin/s T

Ds (ftr: 75 FF

Dn tin': | .25/

Filter #: 27.26

Cp: :?7’

P bar: 26.¢

P stack: ./O

IMP-1 (INT) L0 L

IMP-2 (INT) LV

IMP-3 (INT) £ M

IMP-4 C(INT) SC2.0 o
TEST 1

% COZ 7,

% 0z /]

% CO O

Project Director: “jf /é;K4ééff

Meter Box Operator: <, 7 u’ﬂﬂf

Probe QJdperator:

Orsat Analyst:

Ccomments:

Run #:

Data:

Nc. Points:

Tast Lanath:

End Meter Reading:

Int Meter Reading:

Begin Time:

End Time:

IMP-1 {(FINAL)
IMP-Z (FINAL)
IMP-3 (FINAL)

IMP-43 (FINAL)

TEST 2

Field Laboratory:

Chain of Custody:

Plant Coordinator:

Agency Rep:

ol -5

.~

/2 Lz 70

s

A0 v

F97. 497

954 155

Tt

/245

/2 .56

J

25

TEZT 3

+

A, +
/cﬂr(/

LA
“¥ . / VC‘ aor

RAS] f -
/{/Jﬂ ('/jf"':’"/

- .
O e /)_‘.‘."v'.“)"r’E

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




TRAVERSE DATA SHEET

. Page /| of 2 Sampling time per point: 2 -5 mu
Plant: QUEE LAV TA Run #: Caome ~ 3
Location: uni7 - & Date: [ -72 - Po

po | o | e | per | g | E | ek | dmme | gk | v

2 /2 : T56, /%4 P P

Al 52 | 172 |9S709 {1 | T (2468 | S | /95 /

2 'S¢ | /1gs 1757 ¢ |84 | s/ |26z | S 1# 3 J

3 -S4 190 (\7¢/-34 ¢S | &1 |2¢a | Sy /5 [

20 ¢ 62 | 2-¢5 | 963 21 £7 152 [Ree | o | /24 J
g <6 /-8 | 76486 |88 | §1 |235 | S /43 f

¢ SE 078 [ Ts47 (€7 |83 2% |S7 | /22 /
- Se 1 168 | 7546 |7 | 8¢ 285 | Sy | s¢5 2

5 o | S Ll | veaor | e | €3 (263 157 | /e /
® 7 0 L A1y | grrss [ 7e |65 R [ s¢ | e 2.
e | 6§ | 245 97335 |3/ |§s [Res | §7 | /43 3

po | 228 1248 97523172 |95 |2¢e |S3 | /g 3

/e g 768 (2-81 (977422 | 72 |9 |25 | S | /43 S

Relationship: 33

Box #: 4~ Y: /607 Delta HE: AL -03

Start Time: /2495 End Time:

Pre Leak Ck: -cco CFM 8 /5 "Hg

Mid Leak Ck:_ oo~ CFM @7 "Hg (Vol: )
Post Leak CK: CFM @ "Hg

Pitot Leak CK:Geo o a 5 "H20

Box Oper:H. /Vi7 Probe Oper: ;7). WeSCorT

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




TRAVERSE DATA SHEET

. Page L of L. Sampling time per point: 2 4 P2y
Plant: QWS T A Run §#: Ceomr, - 3
Location: LA - S Date: 1242 - Pe

.~ Trav. Delta Delta Meter DGM DGM Hot Impg Stack vac

C/i ¥ No. P | H ?%e/a%‘:? In out Box | Temp | Temp

B |~ | )52 |9788c | ¢6 | £ 171 65 | /2q | |

2 SS | F2 N Tge-ea |90 | &¢ 257 |S7 |7¢s 2

/6-§ _ 3 S8 | 1 |8y | Jo | g4 |Re2 |S7 | |03
e 6/ R0l | 78370 |70 | 8¢ |d85e \s7 | /94 3

| 88 sy (7852 (T (§¢ |Q#7 | S8 |/t |3

6 ST | gL | 78735 1 U |85 |aw |Se | /#3 | 3
A Sc | ¢S | 75877 |90 |SS |2¢3 |57 4o | R
8 ~S§3 1 175 9907, |72 | &S (253 |60 | /e | 3

@ . | (o | /7s |29 |93 |58 |as | o |rez | S
‘v S| 1T V9SS | 94 | $¢ 1268 | {0 | /e 4-

q.3 // S8 | "7/ |99¢.75 | 93 §§ |R70 | 43 |/%2 2.
rn | 628 | 2.68 9974470 1/ | £7 |6 | €% | /92 | S

Relationship: 33

Box #: Y: Delta H@:

Start Time: End Time:

Pre Leak Ck: CFM € "Hg

Mid Leak Ck: CFM @ "Hg (Vol: )
Post Leak CK:-Co¢ CFM @_5  "Hg

Pitot Leak CK: @ "H20
Box Oper: A /™ Probe Oper:_ 77 &~

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




Qkeelanta Corporation - Boiler #5
Particulate Emissions Test Report

APPENDIX 1IX

EQUIPMENT CALIDBRATION SHEETS

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




METER BOX CALIBRATION SHEET

e e s . N, Gy e e e AR e e e e -

HOX NUMBER: 4 ' DATE: 10 SIVT 1990
PRESS BAR i 30.04 DUE: 10 MAR 1991
RUN # VOLUME VOLUME  OELTA DELTA H PRES BAR TIMC
WET DRY M /13.6 (ABS) (MTNS)
I _ 5 5.037 .80 .0368 30.08 11%.80
5 5.043 1.00 .0735 30.11 LY
i 10 10.190 1.50 .1103 30.15 1% w4
a 10 10.273 2.00 .1471 30.19  17%.46
" 10 10.330 3.00 .2206 30.26 11 .6%
‘o 10 10.400 4.00 L2041 30.33 Y. a4
U B TEMP WET TEMM DRY TEMP DRDRY TEML LDRY Y fF TA
C'r INLET ouT (AVG ) HoA
1 69.3 82.3 77.3 79.8 1.011 .07
. 69 .7 83.7 78.3 81.0 1.010 .00
3 /0.0 ob.s ou. 3 43 .12 1.088 1.97
4 70.0 89.3 82.7 86.0 .5979 1.97
o $9 .3 21.7 020.3 g7 .8 SRA0 o.M
e 69.0 S4.7 85.3 %0 .0 L9900 | .59
AVERAGKH 1.601 -;;_
FAas 4 LevIiaTIOH 1.1¢
Al | NWARLE % CEY .00
FORMULAS
Y= DELTA H @=
(V w) (P b)Y (1 d) O.0317 (DELTA H) [(T W) (TIMC) 2
(Vv d)(Pb ABS) (T w) ey (r ey v

CAL IBRATION BY: wi:2ﬁé;2ﬂh—ﬁi;;$§2;ZZL“£;;‘&k%é:ﬁ

“COTT LAWTON Ia~reb-7¢




POST

METER BOX CALIBRATION SHEET

BOX #: 4 DATE: 2-11-91
PRES BAR: 30.02 VACUUM: 10IN HG
RUN # VOLUME VOLUME DELTA DELTA H PRES BAR TIME
WET DRY H /13.6 (ABS) (MINS)
1 10.00 10.089 1.95 .143 30.16 13.39
2 10.00 10.353 1.95 .143 30.16 13.73
3 10.00 10.333 1.95 .143 30.16 13.73
RUN # TEMP WET TEMP DRY TEMP DRY TEMP DRY Y DELTA
('F) INLET our (AVG) H @
1 65.0 85.7 80.0 82.8 1.020 1.87
2 65.0 87.7 81.7 84.7 .9973 1.96
3 65.0 88.7 82.3 85.5 1.001 1.96
AVERAGE 1.006 1.93
PRE CAL Y = 1.0010 % DIFFERENCE = .50 %
ALLOWABLE = 5.00 %
FORMULAS:
¥= DELTA H @=

(Vv w) (P b) (T d)

(v d) (p b ABS) (T w)

CALIBRATION BY:

0.0317 (DELTA H)

(P b) (T d)

S. MacKAY

(T w) (TIME)




NOZZLE CALIBRATION SHEET

PROJECT NaME: QK CELANTH PROJECT mmmzf_:_’ff

Ly . . I .
POINT# NOZZLEH e 3NOZZLE #%b a4 NOZZLE#/? g NCZZLE #/q_ _/

1 ¢3/b u3/3 ,25/ Jﬁj
9 S Y 32 299 . 25
AVG. -34S ﬂé’ 2680 '25/ ,

JM /76 4 _s éa{_&?ﬂ

CALIBRATED BY: DATE:

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




THERMOCOQUPLE CALIERATION SHEET

- . P M R A A M ey e e G o

SET #: 8°'-1
REFERENCE  MERCURY/GLASS
STANDARD ('F) THERMOCOUPLE ('F)
74 72
B 216 . 205
., 400 , a09
MAXIMUM DEVIATION
’ ' attovaBLe
SR .o - : j

STANDARD ('F) THERMOCOUPLE ('E)

DATE:

DATE:

10-25-89%

ABSOLUTE OF
% DEVIATION
.37

7%

11-13-85

" ABSOLUTE OF

% DEVIATION

[ ¥1 43 " .57
170 17¢ 0
P T e e e S e T A e T Tt S -F T P St AT R
211.5 218 .52
- s e ARITTYT :T; ORI
N s mjg;_;_g;__;:_;gazrnun DEVIATION = . % .37
BhACC SR T TR T e TR L T T T T T
ALLOUABLB y 1.50
1,87 LIE-RERD T SAR A Tl

G. ZWILLING

CALIBRATION BY:




Zg‘é?,

DATE './../..

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION

PARTICULATE STACK TEST VERIFICATION
DER METHOD 5

FACILITY NAME: OKEELANTA

COMPANY CONDUCTING TEST: EASTMOUNT

SOURCE DESCRIPTION: OKEELANTA BOILER 5

H OWOo - WD -
OHTHHEDD< < E XD
RN

Zmunnx

- -0
X Z00

o

-

—
w

14.7T
15.C’P
23.8/T

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 38.06 19,64 45.07 5,
2 36.28 20.15 42.72 4,

3 40.17 21.25 46.57 5,

MEAN 38.17 20.35 44.79 5,

RUN1

0
187.5
.16
38.353
1.001
.74
1.67
77.6
140.3
.1
30.09
.251
60
.84

1

FLOW

RATE
DSCF/H
112,577
806,856

150,005

023,146

RUN2

0
197.2
.1569
36.937
1.001
T
1.55
83
141.3
.1
30.09
v 25
60
.84

1

PERCENT
I50-

KINETIC
95.78
97.88

100.36

98.01

APIS #

TEST DATE 12 12 90

RUN3

0
229.9
.1688
41.157
1.001
.76
1.93
86.9
143.5
.1
30.09
. 251
60
.84

1

ACTUAL ACTUAL
EMISS EMISS
LB/HR LB/MBTU

47.38 0.185
46.44 0.182
47.70 0.186
47.17 0.184

ALLOW
EMISS
LB/MBTU
0.300
0.300

0.300

0.300




SUMMARY

GENERAL:
REVIEWED BY AS
ACTUAL A 'S = 44.2 8Q FT
LAMINAR FLOW ASSUMED (<10 DEG YAW) {(OR <20 DER)}
ACTUAL EMISS BASED ON HEAT INPUT = 255.8 MBTU/HR
ALL REQUIRED LEAK TESTS ACCEPTABLE
ASSUMED M 'D=30.0 (COMBUSTION GASES)

COMMENT. « o v v 'n.. e e e e e e e
RUN 1
ACTUAL A 'N = .0003436 SQ FT

P 'S = 30.19 1IN HG
OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.1

iCOMMENT......... ......... e Chr e a e e e et ..

RUN 2

ACTUAL A ’N = .0003409 SQ FT

P’S = 30.19 1IN HG

OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.1
COMMENT llllll # & & 0 8 8 & & ¥V R RRA GRS AR RSSO E R RN
RUN 3 :

ACTUAL A N = .0003436 S@ FT

P 'S = 30.19 1IN HG

COMMENTl.‘l.I....... ---------------- U."ll..ll; --------- L A B N R T T I I )




.
2.

INPUT SHEET ~ REV389/43/83 - PAGE 2 OF 2

ENTER THE FOLLOUING: TR ,
: : RUNA - RUN2
[} .
4. H20 COLLECTED CONLY VOL.MEASURED), NLz.Jﬁ§§ .. ..15{?;.
1 5 .
2. H20 COLLECTEb (UCIﬁHFD PART -ONLYJ, cn:..)&.... ..39.1{.

(@ YN PARTICULATE“QEIGHT. BM: | ,.- 03‘;;'2 0I5 H],
4. U'M VOLUNE NETERED, CF: L Es 364587
S. Y  DRY GAS METER CAL FACTOR: . 1ol .!Ef@it.
6. nOP VG SR DELTA P cumen sameLmnga: 21, 10
7. DH  AVG DELTA H, IN H20: | .J:!&Z.;_ ..Léiﬁf.
. T'N AVG METER TEMP, DEG F: '.:l?.él. ..j?;{..
9. T'S AVG STACK TEWF, DEG F: CoMes. ..(9?@:;
42. P’S% STACK PRESS, ¥IN ....Cee..vad: “oibiecn ool
44.'P'8  BAROMETRIC PRESS, IN HG: .30:09, . 2009,
: . - ¢
(2. D'N ACTUAL NOZZLE DIAMETER. TN.: (25, ... K50
f4. T ACTUAL SANPLE TIME, MIN: S N1
{S. C'P PITOT TUBE COEFFICIENT: JRY.. L BY
OPTION ENTRIES: ! - ‘
{7. ORSAT/FYRITE - %CO2: ‘ feeeeeee emeecea-
18. -ORSAT/FYRITE - %02: ceeeeeee weiesaes

O B
P R A AP T vy

vy
F LI A

.b{.;f‘.- B f:.ol.f.:a..:

28. ORSAT/FYRITE CFOR C’'S @ S8ZE.A.J}-%CO: cue'vnne cocecons
49. SPECIFIC M'D ENTRIES- _ ' ccnsanss sesmcass
EGI CYCLONIC (*a—za DCG) - AUG COS(YAu]. I..III.I‘ & s s adaw

26. CYC.()203 - AVGLSOR D.P X COSCYAUII:  wevevars wenennns
24. jPROCESS WT SOURCE ~ T/MR: see.... c eeeeen.
22.”LB/TON REGULATED - T/HR: ceerener eemeeas
27. LB/% REGULATED (¥ AS DEFINED) - X/HR: weveeeer weeecen.
23. LAMUCYCE(20)-VALLSANPLE PTS/Ti 1S3z ...t .../ ..

A..
ﬁaLowabl(’.?gQ};e/ 7728, 77/

RUN3A

K69

ansesasras

43S

LEC RGN BC R )

&0

LI B BRI







~
<

STACK TEST REVIEW DATA_INPUT FORM

L —— _‘

TEST DATE:
FACILITY: W @ o Sowts APIS #
DESCRIPTION: bt e <
TESTING FIRM: EMW QAW
PERMIT EMISSION LIMIT: 30 LB/MMBTU  OR . LB/HR

AVERAGE HEAT INPUT: _255°% wmMBTU/HR
A’s (AREA OF STACK): 44 Y Fr2

MEASURED PARAMETERS

Run-1 Run-2 Run-3
1. H20 impingers (V’i), milliliters AEU- D L4
2. H20 filter, grams Ay 147 2299
3.  M'n (particulate weight), grams . e usepo gy
4,  V'm (gas volume metered), FT3 L8373 2pa3) 4D
5. Y (dry gas calibration factor) 1uD | I"col [-vol
6. ROP (average square root dP) 74 10 ‘76
7. dH (average delta H), inches H20 (e l'sT 1973
8. T’'m (average meter temperature), F 7% ¥30 ¥6 -9
9. T’s (average stack temperature); F 140 ' 1473 I
10. P’s (stack pressure, abs.) inches Hg ) " "
11. P’b (barometric pressure, abs.) inches Hg %001 %009 50709
13, D’n (nozzle dia.), inches A5 ‘250 AT
14. Sample ﬁ'me, minutes 60 €o co
15. C’'p (pitot tube coefficient) 69 5.4 & &

23. S/T (sample pts./total pts.) ‘ \

I




\
3

{

)
l.

../..c.f/ FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION

DATE
PARTICULATE STACK TEST VERIFICATION
EPA METHOD 5
FACILITY NAME: okeelanta
COMPANY CONDUCTING TEST: eastmount eng
SQURCE DPESGCRIPTION: boilerb
STACK TEST DATA SUMMATION
RUN1 RUNZ
i.H20 (VOL.MEAS.),ML 186 187
2.H20 (MASS MEAS.),GM 11.5 10.2
3.M'N PARTICULATE WEIGHT, GM .16 .1599
4.v'M VOLUME METERED,CF 38.35 36.93
5.Y DRY GAS MTR. CALIB.FCTR. 1.001 1.001
6.RDP AVG SQR D.P-SAMPLING .74 7
7.D AVG DELTA H,IN.HZ20 1.67 1.565
8§.T'"M AVG MTR. TEMP,DEG.F 77.6 83
9.7T’S AVG STACK TEMP,DEG.F 140.3 141.3
10.P’SG STACK PRESS, ' 'HG(GAUGE) .1 .1
11,P'B BAROMETRIC PRESS,’'’'HG 30.9 30.9
13.D'N ACTUAL NOZZLE DIAM,IN .251 .25
14.T ACTUAL SAMPLE TIME,MIN 60 60
15.C'P PITOT TUBE COEFFICIENT .84 .84
23.5/T VALUE:SAMPLE PTS/TOT PTS 1 1
VOLUME MOISTURE STACK FLOW PERCENT
RUN SAMPLED CONTENT VEL RATE IS50-
DSCF PERCENT FPS DSCF/H KINETIC
1 39.08 19.13 44,43 5,207,996 86,54
2 37.256 19.62 42,11 4,897,425 98.62
3 41.25 20.786 45,91 5,245,694 101.17
MEAN 39.19 19.84 44,15 5,117,038 98,178

APIS # 0005

TEST DATE 12/12/1890

RUN3

217
12.8
.1688
41.157
1.001
.76
1.93
86.9
143.5

30.9
.251

60
.84

ACTUAL

EMISS

LB/HR
47.004
46.346

47.318

46.890

ALLOW
EMISS
LB/HR
73.430
73.430

73.430

73.430
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SUMMARY
GENERAL:
REVIEWED BY raisa
ACTUAL A ’S = 44.2 5@ FT

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

COMMENT ., .. veinvtn vt
RUN 1
ACTUAL A 'N = .0003436
P 'S = 31 IN HG
OVERSATURATED CONDITIONS:
COMMENT ., .t e v v e n v ennenas e
RUN 2 :
ACTUAL A ’'N = .0003409
P 'S = 31 1IN HG
OVERSATURATED CONDITIONS:
COMMENT. .. ..oo v i
RUN 3 :
ACTUAL A N = .0003436
P 's = 31 1IN HG

OVERSATURATED CONDITIONS:

COMMENT . . i c et v st annas s .

5Q FT

SATURATION MOISTURE ASSUMED/GIVEN PG.1

5Q FT

SATURATION MOISTURE ASSUMED/GIVEN PG.1

S FT

SATURATION MOISTURE ASSUMED/GIVEN PG.1






