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1.0 INTRODUCTION

TRC Environmental Corporation (TRC) was retained by Louisiana-Pacific Corporation to conduct

an emissions measurement program on the regenerative thermal oxidizer (RTO) at the Louisiana-
Pacific faicilify in New Limerick, Maine. The purpose of this program was to measure emissions of
formaldehyde, oxides of nitrogen (NO,), and carbon monoxide (CO) at the inlet and outlet of the
RTO. Emissions measurements for NO,, and CO were conducted in accordance with accepted
USEPA test methodologies. Formaldehyde testing was conducted using the NCAST Acetylacetone

Method for measuring formaldehyde in water.

The test program was conducted on December 14, 1995 and was supervised by Mr. Raul Baez of
TRC. Ms. Sue Somers and Mr. Mark Stile, both of Louisiana-Pacific, provided the process and
logistical support during the program.

t
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Section 2.0 of this test report presents a summary and discussion of the test results. Section 3.0
describes the process and associated control equipment and the parameters that were monitored
during testing. Section 4.0 details the test methods to be used, and Section 5.0 presents TRC’s quality

control plan for this program.




2.0 SUMMARY AND DISCUSSION OF RESULTS

The purpose of this program was to measure emissions of formaldehyde, oxides of nitrogen (NO,),
and carbon monoxide (CO) at the inlet and outlet of the regenerative thermal oxidizer (RTO).
“Emissions measurements for NO,, and CO were conducted in accordance with accepted USEPA test
- methodologies. Formaldehyde testing was conducted using the NCASI Acetylacetone Method for

measuring formaldehyde in water. The following sections provide the results for each pollutant.

2.1  Regenerative Thermal Oxidizer Emissions

" Emissions measurements were conducted at the inlet and outlet of the regenerative thermal oxidizer
(RTO) to determine inlet and outlet concentrations of formaldehyde, NO, and CO. Triplicate 60-.
minute formaldehyde tests were conducted at each location in accordance with the NCASI
Acetylacetone Method for measurement of formaldehyde in water. Triplicate 20-minute NO, and CO
tests were conducted at each location in accordante with EPA Methods 7E and 10, respectively. In
addition, TRC measured the volumetric ﬂowraté,_ concentration of oxygen, and moisture content of
the exhaust gases at each location in accordance with EPA Methods 1-4. The results of the inlet and
outlet tests are presented in Tables 2-1 and 2-2, respectively. All associated field data are presented
in Appendix A

- 2.1.1 Formaldehyde Emissions
The results of the formaldehyde testing indicate that the average inlet concentration was 6.6
parts per million (ppm) and that the average inlet loading rate was 2.25 Ib/hr. The average
outlet concentration was 0.3 ppm and the average outlet emission rate was 0.10 Ib/hr. The

average removal efficiency of formaldehyde was 95.5 %.

2.12 NO, and CO_Emissions
The results of the continuous emissions monitoring for NO, and CO at the inlet of the RTO

indicate that the average NO, concentration was 1.6 ppm and the average inlet loading rate
was 0.83 Ib/hr. The average CO concentration was 9.8 ppm and the average inlet loading rate
was 3.10 1b/hr.




Table 2-1

Summary of Formaldehyde, NOx, and CO Loading
atthe RTO Inlet

Louisiana-Pacific Corporation
New Limerick, Maine
December 14, 1995

Stack Conditions

Stack‘ Temperature (°F) S 102 104 104 103
CO2 (%) _ 0.00 0.00( . 0.00 0.00
02 (%) 20.8 209 20.8 20.8
Moisture (%) 1.33 1.37 1.40 - 1.36
Volumetric Flowrate, Actual (ACFM) 78432 79065 79364 78954
Volumetric Flowrate, Standard (SCFM)a 73109 73420 73688 . 73406
Volumetric Flowrate, Dry Std. (DSCFM)» 72137 \ 72415 72660 72404
Formaldehyde Emissions |

Concentration (pprm) ' : 2.9 6.5 76 66
Mass Emission Rate (Ib/hr)c 1.98 2.20 257 225

NOx Emissions

Coﬁcentration (ppm) 18] 241 0.9 1.6
Mass Emission Rate (Ib/hr)c 0.83 1.09 0.47 0.83
CO Emissi

Concentration (ppm) 16.3 741 6.1 9.8

|Mass Emission Rate (Ib/hr)c - 5143 2.24 1.93 3.10

a - ACFM Actual Cubic Feet per Minute.
b - DSCFM Dry Standard Cubic Feet per Minute at 88.F and 29.92 in. Hg.
¢ - Ib/hr = conc(ppm) x MW x ﬂow(DSCFM) x 15.58E-08 -

MW Formaldehyde = 30

MW NOx = 46

MW CO =28




Table 2-2

l | 5ummary of Formaldehyde, NOx, and CO Emissions
at the RTO Outlet

Louisiana-Pacific Corporation
New Limerick, Maine
December 14, 1995

Stack Temperature (°F) 232| 234 235 233
COz (%) 0.00 0.00 0.00 - 0,00
02 (%) 20.3 204 204 204
Moisture (%) 211 2.04 242 219
\/olumetric Flowrate, Actual (ACFM) 95318 94835 96425 95526
\Volumetric Flowrate, Standard (SCFM)a 72896 | 72370 73477 72914
\olumetric Flowrate, Dry Std. (DSCFM)» 71357 - 70891 717001 - 71316
ormaldehyde Emission
Concentration (ppm) 03| 0.3 0.3 03
Mass Emission Rate (ib/hr)e 0.10 0.10 0.11 0.10

NOx Emissions

Concentration (ppm) | 15.9 16.0 156 158
Mass Emission Rate (Ib/hr)c 8.13 _ 8.13 8.02 8.09
CO Emission

Concentration (ppm) 16.5| 15.8 166 16.3
Mass Emission Rate (Ib/hr)e 5.14 4.89 5.19 5.07

a - ACFM Actual Cubic Feet per Minute.
b - DSCEM Dry Standard Cubic Feet per Minute at 680F and 29.92 in. Hg.
¢ - Ib/hr = cone(ppm) x MW x flow(DSCFM) x 15.58E-08

MW Formaldehyde = 30

MW NOx = 46

MW CO =28




The results of the continuous emissions monitoring for NO, and CO at the outlet of the RTO
indicate that the average NO, concentration was 15.8 ppm and the average emission rate was
8.09 Ib/hr. The average CO concentration was 16.3 ppm and the average inlet loading rate
was 5.07 Ib/hr. : o ' -

2.1.3 Volumetric Flowrate

Volumetric flowrate measurements were conducted at the inlet and outlet of the RTO in
accordance with EPA Method 2. The results indicated that the inlet flowrate was
approximately 1000 DSCEM greater than the outlet flowrate. However, the outlet flowrate
should have been gfeater than the inlet flowrate due to the addition of combustion air, This
error can be partially explained by the accuracy of the EPA Method 2. EPA Method 2 has
an accuracy of +/-r 10%. It is possible that the inlet measurement was biased high and the

outlet may have been biased low.



3.0 PROCESS DESCRIPTION

The Houlton, Maine facility operates one oriented strandboard hne including two wafer dryers, a
press, and two thermal oil heaters.

3.1  Regenerative Thermal Oxidizer

The regenerative thermal oxidizer (RTO) is used to control emissions of volatile organic compounds
and particulate matter from the press operation. The RTO is fired on natural gas. During testing the
‘plant operated at approximately 90% of the daily production rate of 440 tons per day. Plant

personnel monitored and recorded the following data:

Panels/Hour
Panel Weight
Press Temp.
Tons/Hout

Copies of the recorded process data are presented in Appendix C.




40 SAMPLING AND ANALYTICAL METHODS

Emissions measurements were conducted at the inlet and outlet of the RTO in accordance with the

following methods.

4.1 NO, and CO Emissions Measurements - EPA Meth_cﬁg 7E and 10

Triplicate 20-minute tests were conducted at the inlet and outlet of the RTO to measure
concentrations of NO, and CO. Testing was conducted in accordance with EPA Methods 7E and
10, respectively. Diluent concentrations of oxygen were measured in accordance with EPA Method
3A. A schematic of the measurement system is presented in Figure 4-1. A single CEMS was ﬁsed
to evaluate inlet and outlef concentrations. A three way valve was placed in line prior to the
conditioning systém, which allowed the operator to switch from the inlet to the outlet location and
vice versa. Each sémpling l?caﬁon had a dedicated sampling probe and heated sample line prior to

the three way valve and coﬁditioning system.

All CEM data was recorded by a Yokogawa Model 2300 strip chart/data logger which is capable of
mtegratmg 5-mimite and 20-minute averages. The CEM system was housed in the TRC Mobile
Environmental Laboratory (MEL) which was parked at the base of the RTO.

4.1.1 Sample Conditioning System
An in-stack Alundum thimble filter with a stainless steel nozzle facing away from the stack

gas flow was used to remove any PM from the sample gas stream. The thimble filter was
mounted on the end of a stainless steel sampling probe. The sample was then drawn through
100 feet of heated (325°F + 25°F) Teflon sample line through a condenser system to remove
the moisture from the gas stream. The sample was drawn through the tubing by a leak-free
Teflon double-diaphragm pump to a stainless steel sample manifold with an atmospheric
bypass rotameter. The analyzers then drew their samples from the manifold.
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4.1.2 NO, Analyzer
A Thermo-Electron Corporation Model 10A Chemiluminescent NO/NO, analyzer was used

to determine NO, concentrations. The chemiluminescent reaction of NO and O; (ozone)
provides the basis for the analytical method (NO +0; -~ NO, + O, + light). A photbmuitip]ier-
electrometer-amp]iﬁer produces a current proportional to the NO concentration, The output
of the amplifier provides a signal for direct readout on a meter indicator, or for outputs to a

recorder or computer.

4.13 CO Analyzer ,

A TECO Model 48 nondispersive infrared gas analyzer was used to measure CO
concentrations. The analyzer contains an infrared detector that uses the signal nondispersive
beam techhique with alternate modulations of the sample and reference cells. Radiation
ébsorbed by COin 'éhe sample cell results in a capacitance change in the detector which is

proportional to the CO concentration.

414 0O, Analyzer

A Horiba Model PMA-200 O, analyzer was used to determine the concentration of O, in the
stack gas. This instrument uses the paramagnetic principle, whereby the magnetic
susceptibility of the gas volume is measured by the force acting on a nonmagnetic test body
suspended in a magnetic field. The force is converted to an output current proportional to the

O, concentration.

4.1.5 Data Acquisition and Handling
All CEM data was monitored by a Yokagawa Model 2400 automatic data logger. Emissions

data was “viewed” by the data logger every six seconds, averaged, and printed at 5-minute

intervals and 20-minute intervals.



4 1.6 CEM Calibrations

Calibrations (zero, low, mid, and high of span) of each analyzer were performed using EPA
Protocol 1 gases at the beginning and end of gach test period. Calibration gases were
introduced to the system'thro_ugh a three-way valve at the back of thé'sainple probe. The gas
" concentrations used were approximately 30%, 60%, and 90% of each analyzer's range. Each
analyzer was multi-point calibrated at the beginning of the test program to establish linearity

of each instrument.

42  Formaldehyde Measurements - NCASI Method ,

Triplicate 60-minute tests were conducted at the mlet and outlet of the RTO to measure
concentrations of formaldehyde. Testing was conducted in accordance with the NCASI
Acetylacetone Method (Determination of Formaldehyde in Water), with inlet and outlet testing
conducted simultaneously. The samplmg system describe i in the NCASI method wds modified by
TRC. TRC’s modification was to use a standard EPA Method 5 train with standard impingers instead
of mini-impingers. This modification allowed for more accurate measurement of sample volume and

the use of heated probes and filters.

42.1 Sample Collection
Formaldehyde sampling was accomplished by use of an EPA Method 5 train. The sample train
is shown schematically in Figure 4-2 and consisted of a nozzle, probe, filter, four impingers,

a vacuum pump, dry-gas meter, and an orifice flow meter.

A stainless steel nozzle was attached to a glass-lined stainless steel probe which was heated
to prevent condensation. Teflon mat filter papers supported in 4%4-inch glass filter holders

- were used to remove particulate matter from the gas stream. The filter assembly was enclosed
ina héated box to maintain temperatures at 248°F £ 25 "-F. A thermocouple located inside the
back half of the filter holder monitored the gas stream temperature and verified that the
temperature was kept at 248°F = 25°F.

10
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An ice bath containing four impingers was attached to the back end of the filter. The first and
second impingers contained 100 milliliters (m¢) each of HPLC grade deionized water. The
third impinger was empty, and the fourth impinger contained silica gel to remove any
remaining moisture. - Fléxibié tubing, a vacuum gauge, a needle valve, a leakless vacuum
pump, a bypass valve, a dry-gas meter calibration orifice, and an inclined manometer
completed the sampling train. The stack velocity pressure and temperature were monitored
by an S-type pitot and a thermocouple connected to a potentiometer. A check valve was not
‘used in the TRC sampling train.

Sampling flow was adjusted by means of the bypass valve..\Before and after each particulate
test run, the sampling train was leak checked to meet the 0.02 cfin limit. All pertinent test data

were recorded on the appropriate field data sheets.

—

4.2.2 Sample Recovery

Two sample containers were used, as follows:

Container No. 1 The impinger contents were measured volumetrically to the
nearest milliliter.and deposited into a sample jar. Each
impinger was rinsed three times with HPLC grade deionized
water. The water rinses were also deposited into the sample
jar.

| Container No. 2: Silica gel from the fourth impinger was transferred to its
original container and weighed to the nearest 0.5 milligram

(mg).

423 Sample Analysis
The samples were transported to TRC’s laboratory, where the following analyses were

performed:

Container No. 1: . The impinger contents were analyzed in accordance with the
' NCASI Acetylacetone Method.

12
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Container No. 2; Silica gel was weighed to the nearest 0.5 mg. The weight of
the moisture entrapped in the silica gel, along with the
impingers, was used to calculate the moisture content of the
stack gas, ‘ >

43  Flowrate and Moisture Measurements _

Flowrate measurements were conducted according to EPA Method 2. An S-type pitot and an inclined

manometer were used to measure the velocity pressure head, and a thermocouple was used to

“monitor gas stream temperature,

44  Sampling Locations
Sampling points for isokinetic and/or flowrate measurements at each location were determined in

accordance with EPA Method 1.

4.4.1 Regenerative Thermal Oxidizer Inlet and Qutlet _
Inlet sampling was conducted from two ports in the 54-inch diameter stack. The ports were

located 2.8 diameters downstream from any flow disturbances and 5.4 diameters upstream

from any flow disturbances. Twenty four traVer_se points were sampled with each flowrate

measurement. The inlet sampling point locations are presented in Figure 4-3.

Outlet sampling was conducted from two ports in the 76-inch diameter stack. The ports were
located 10.4 diameters downstream from any flow disturbances and 6.9 diameters upstream
from the stack exhaust. Twelve traverse points were sampled with each flowrate

measurement. The outlet sampling point locations are presented in Figure 4-4.

13

—



Minimum number of Traverse Points

Figure 4-3

TRC Environmental Corporation
EPA Method 1 Data Sheet
Firm Louisiana-Pacific . . Total Traverse Points Required 24
Location RTO Inlet ) Number of Ports ) 2
Diameters Upstream .54 Points Per Port 12
Diameters Downstream 28 Traverse (MHorizontal or Vertical) HerizontalVertical
Nipple Size (in.) 6
Minimum Number of Traverse Points For Particulate _
and Non-Particulate Traverses 7
. Duct Diameters Upstream From Flow Disturbance
54
. . 1.5 2.
50 0 5 1 F1 0 ] 1 1 ] O I
.
40 |- _ —
L PARTICULATE - _
30 24 or 25 é
200 20
18 18 .12
10} "\ NON-PARTICULATE L Gors
0 | ] 1 | ] ] ]
2 3 4 5 6 7 8 9 10
Duct Diameters Downstream From Flow Disturbance Cross-Sectional Layout
For Rectangular Stacks
Total
Traverse Points Matrix
9 3
12 4x3
16 4x4
20 Sxd
. 25 5x5
Location of Points on a Circular Stack
Point (Percent of Stack Diameter from
Number Inside Wall to Traversa Point) ‘ Traverse Point Location
Ona Na. of Traverse Points on a Diameter) Point Distance Total
Diameter 4 8 10 12 Number From Wall Distance
1 67 32 28 21 1 1.1 7.1
2 250 105 82 67 2 3.6 0.6
3 750 194 148 118 3 6.4 12.4
4 933 323 226 177 4 9.6 156
5 67.7 342 250 5 13.5 19.5
6 806 658 356 6 19.2 252
7 895 774 644 7 348 40.8
8 968 854 750 8 40.5 465
8 g91.8 823 9 44.4 50.4
10 974 832 10 478 536
11 933 11 50.4 56.4
L2 97.9) 12 52.9 589

14
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! | : Figure 4-4
TRC Environmental Corporation

EPA Method 1 Data Sheet

an

-

Minimum number of Traverse Points

50
40
30
20
10

Firm

Louisiana-Pacific

Minimum Number of Traverse Points For Pérticulate

and Non-Particulate Traverses 3
Duct Diameters Upstream From Flow Disturbance
76
0.5 1.0 1.5 2.0
| I T I I 1
5
. PARTICULATE -
24 or 25 /
= 20 .
16 16 12
= "\ NON-PARTICULATE [__8or9
i ] ! | ] §
2 3 4 6 7 8 9 10
Duct Diameters Downstream From Flow Disturbance Cross-Sectional Layout
) For Rectangular Stacks
Total
Traverse Points Matrix
9 3x3
12 4x3
16 4x4
20 Sxd
25 55
Location of Points on a Circular Stack
Point (Porcent of Stack Diameter from
Number Inside Wall to Traverse Poinf) ‘ Traverse Point Location
Ona No. of Traversa Points on a Diameter) Point Distance Total
Diameter 4 8 10 12 Nurnber | From Wall Dlistance
1 67 32 28 21 1 33 83
2 250 105 82 &7 2 11.1 174
3 750 194 146 118 3 225 285
4 833 323 226 177 4 535 59.5
5 67.7 342 250 5 64.9 70.9
6 806 658 356 6 72.7 78.7
7 895 774 644 7
8 968 854 750 8
9 .8 823 9
10 874 882 10
11 933 11
12 97.9| 12

Total Traverse Points Required 12
! Location RTO Qutlet Number of Ports 2
Diameters Upstream 6.9 Points Per Port 6
Diameters Downstream 10.4 Traverse (Horizontal or Vertical) ___Horizontal
i Nipple Size (in.) 6 ‘

15 .
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52  Analytical Quality Control

Compressed gases used as fuels and carriers were purchased at specific purities, according to

application. Compressed gases used as calibration standards are always National Institute for
" Standards and Technology (NIST) traceable, either directly or indirectly.

In the TRC and subcontract laboratories, all QC samples including field blank samples, reagent and
filter blanks, and any audit samples were analyzed with the actual test samples. Each laboratory
maintains a continuous QC program to monitor instrument response and analyst proﬁcienoy and to
" ensure the precision and accuracy of all analytical results. These programs were developéd in

consultation with EPA, NIOSH, and various state departments of health.

TRC used some or all of the following quality control procedures during the field and laboratory

sampling program:

Field Blanks—TFor each set of -san_lples taken, a field blank was also be collected. Field blanks

included filter materials and solutions used for sample collection and recovery.

Replicates—When the analytical procedure ﬁennitted, a prescribed number of the analyses

were duplicated to indicate the precision of the method used.

17







Appendix A

Field Data
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Environmental | TRC S
W@ Consultants, Inc. EPA METHOD 2 PAGE OF

VELOCITY TRAVERSE AND FLOWRATE DETERMINATION

wr LD | | | | "’

* DATE NP 274k b - G 040
LOCATION ____ /75~ Jpfoi™~ Sticke
STACK DIMENSIONS 5+ o/ AREA - ft?
BAROMETRIC PRESSURE, Pb = 38,04 in. Hg
STACK STATIC PRESSURE, Pg = & =~ 25 in. H0
STACK GAS MOLECULAR WEIGHT (Wet), M, 289
STACK GAS MOISTURE CONTENT, ‘% H,0 = /07 SCHEMATIC OF TRAVEE
VERSE POINT LOCATION
PITOT NO. _ Cpa__ 2.4 - _ ) + +0 Clockwise
TESTER _ . Cyelonic Flow Angle - @ Coumterclockwise
AP : 3 '
PORT  POINT Inch B0 | - ap' & | e ﬁfﬁgﬁ’:ﬁd VoP'- s 6
4 / A _ 2,
| z L7 | /o0
2 19 : (52 :
4 2.0 - /€2
5 27 Ve
l 2.2 ' /57
2 2% /o
f 24 /95
4 / 42 2,
Z /¥ xa
3. 2,2 /(D
4 22 | /@
5’ [-9 - 700
A 1:9 | /200
7 /Y /D
’ /7 - (93
Average 2‘ '75(/ . '1'::.;“’= lo l_or‘ * .
| TaTSU\ R |t of sbsclute vatues
1 Absolute Gas Temperature, Tgr = Tg + 460° 2a. 04
.. Absolute Gas Pressure, P = P + P /13.6 = %'—-'l ’74.46 -
Gas Velocity, V_ = (8s, 49) cp (\/Kg‘ +(0Sp) avg o PS4 ft/sec ety

1-’\""\
Actual Gas Flowrate Q (V ) (60) (A) =

Standard Gas Flowrate, Queq = Q, (szs RX (100 - £ 10 _ QE gg
: —19100

Rev. 3 3/22/82




l Environmental TRC ] . o : 7
W@ Consultants, Inc. _ EPA METHOD 2 PAGE ___OF

'VELOCITY TRAVERSE AND FLOWRATE DETERMINATION
s
PLANT Lr :
- DATE S22 #esT /200
LOCATION - Il : .
STACK DIMENSIONS TS~ AREA ‘ £t~
. BAROMETRIC PRESSURE, Pb = 3e.07 in, Hg
STACK STATIC PRESSURE, Pg = + —# 6 in. Hy0
STACK GAS MOLECULAR WEIGHT (Wet), M, 2% 7
- STACK GAS MOISTURE CONTENT, ‘$ H0 = ‘ SCHEMATIC OF TRAVERSE POINT LOCATION
PITOT NO. Cp= o5 .« +@ Ciockwise
- — ) Cyclonic Flow Angle - ® Comterclockwise -
AP ; T
FORT poNt | . mmchmo | - Wap' & s i:::ﬁémﬁ;sfd VaF - s e
4 / L6 : j oL
2 / /7’ : /(.P'Z?
Z /7 ' ALY
4 2./ ‘ _ /ad
S 2.2 ' 1 te
¢ 2.2 1 oy
7 2.3 /00,
5 2. /0P
é [ /i ‘ B /0%
2 [4 e
3 - 22 /L
4 22 _ 125
S /G . /o
' 7 Iy JOF
‘ - [F Jodr 1
. Average l"l'@.{ 'I‘s.‘hn= (0% * '
- 0.
| | TR | g o e v

. Absolute Gas Pressure, P_ =P +P/136= %010

Gas Velocity, Vg = (8S. 49) G, (Jngv'-Oose) avg / 69 <7 ft/sec

I Actum Gas Flowrate, Q, = (V,)(60) (A) = \b‘)‘(ﬂ_ ACRM

Standard Gas Flowrate, Quq = Q (528 RX )(;uz% - vSUST pesor .
‘ _ : 29.52 - “ Rev. 3 3/22/82

1  Absolute Gas Temperature, T = 'r + 460°







78/22/% ¢ A%y '
_ 00T
WS (oZH - oor)( s )@ azs) " - P"sb ammot;{ sep prepusag
: = () (09) ( AJ ‘al'e.mou sey Ty
o M % 4
28s/13 = 3w 1 " 3ae (esmne gvN) Y (60758 = SA “Aarooren sen
=0T/ d + qd = sd ‘amsssid sep ainfosqy
T 51 = 51 *eameradusy sen syntosqy
éao.xaz Surpaldur - 15
senTeA 9INTosqe JO "3Avy 4, a L
« | 9o =‘_51, aBeraay
A £/ £
Y 4/ VA
o/l 4 7
w/ 7z S
42/ 27 4
Lof 2°Z -~z
x0/ 7 7
%0/ 37 % (¢
19/ hz A
v/ ¢ 7 L
=4 22 7
z0/ 1.2 S
55/ 4/ /r
] o/ ' Y &
AN . ﬁ v/ Z
_ =27, gy / 4
| 27013 eATIEdon ~
° so:}' 'n.._/_dv posiarsy $3031Tg °F £t ) Y/ oH ;‘3“‘ ANIOd LH0d
asmﬂotﬁlalmf_’b 9 - oT8uy MOT DTUOTIL) . ' wisaL
FSTMYOTY O+ _ A& =d) *ON I0LI4
NOIIVOOT INIOd HSYHAVEL 30 DIIVIEHDS = 0% & ‘INEINCO RINISIOW SVD JOVIS
‘ 222 ™ ‘(30M) IHDTEM WIDTTON SVO XOVIS
O%H °uT ZA - F = 84 ‘TUNSSTG IILVIS YIVIS
Sy ur Foog = qd ‘TNSSRId INLLINIVE
3% VIV S AC SNOISNENIQ XOVLS
: A NOLIVO0T
Qo&/ LY A4S amg -
INVId

0

7

el

NOLLYNIWELIA LIVIMOTE ANV SSYHAVIL ALIOOTHA
7 QOHISW Vdd
ML

*aU] ‘SIURLNSLOY

2vd |RusILONALT




z8/7z/¢ £ Ay

" Des/ay

IS -
- L00T__\/z6:62\ (%5 : :
= - oor)-( d )@0825> % = P3% ‘oreamory sey prepeng
ROV

= M09 N = B o380ty sey Tenaay

Y :
B T e (eeme gr) D (6rose) < A “fatd0124 sBY

=0¢t/q+ Y - 5q ‘amssaig seq enrosqy :

s, 1
Q0or + 51 = %5 ‘eameradun] s29 aynosqy

o

sso1sz Surpnyour T
senreA a3nfosqe 3o *3ay, a4, =1
| « | 4o =51 aferony
5 1/ %
e/ z/ /.
e/ o7 7
10/ 27 53
ho/ @'z Ah
178 z-2 ¢
/a7 A 74
@0/ 29/ /
74 77 g
_so/ / Z L
/‘(0 / Q'z 7
VY 57 <
£0/ 2/ #
-20/ 5/ ¢
(7/ A/ 7
| 0/ 9/ /
o 5w - v Pi‘::aml\a:i\@":;:? oz (g P 0% wur INIOd Diod
Gswﬁmeamipo 6 - aT8uy MoTq STUOTDIAY ‘ HEisaL
ASTMYDOT) O + - . =d) - "ON IOLId
NOILVDOT INIOd SSUIAVEL 40 JIIVIEHDS = 0% % “INZINOD TUALSION Svo VIS
M (3eM) THOTEM WIDTTON SV NOVIS
O%H *ur # = 3 ‘TUNSSRId DILVIS XOVIS
3y -ur = qd ‘TANSSTU DTYITOUVE
A5 VRIV SNOISNENIA XOVIS
Lo _AEET NOLLVD0T
N oAl ang -
INVId

NOLIVNIWMHEISA ZLVIMOTY ONV ISWHAVIL FLIOHA

0 @vd

¢ (OHLZN vdd

L

=77

*0U] *SIURYNSVOD




z8/2t/¢ & Ay

6 00T e =
n-_mgc[ ..|_H£—-') 9) H £ - 001)( )(}I@ZS) b= msb 9IBIMOT] 5B PIEpUBRIS

= (V) (09) (D) = 0 ‘orem01g sEY TEIDV
1LY y WD s
“w d
2es/33 l:-'rt% ae * ane (000~ JN) D (6v°58) = SA “Aatoorep sen
P

b’)‘ah )O’Q!."gﬂ d+qd=damssa.1ds'esamtosqv'

007 + 51 = *°L ‘ermyeradusy sen synrosqy

58015z BulpnToUL

SonTEA SINTOSQE 30 *SAVy u;(_‘bf)alsl
‘ " :Ioz\uti?,], 9 ) 9"] afexany
74 Iz I
¢ty - 2.7 Z
GL _ 777 W
7‘?-:; N " -~ .'/ ‘q
ﬁ-&r _-f ‘ y /;—- R . G 17,
£ A o
£l He 7
P77 57 %
X 190 E
ae7 , 0T 4 '
%o o7 | . 7 2
keZ 2912 4
“ “eZ _S& ¢ <
<el X ' 7 .
7 T 7 | #
&HOTd SATIRd 7 . - INIOd P
050 AN pocsonssoazg | ©F q B = _
OSTMY20TOIAIWNG) ¢ -  orSuy MOT OTUOTA) . - I WHISIL
BSTMD0TD @ » . _/)627 =d *ON 1QL1d

NOLIVIOT INTOd ISYIAVEL J0 DIIVIEHDS = QZH . ‘INAINCO TMNISION SVO NOVIS

My *(3sM) IHDTIM WVIDTIC SVD NIVIS

0% “ur Y I F = 33 ‘TUNSSTIA. DIIVIS NOVIS
8y -ur NP = Qd ‘TUNSSTUd JNULTNOUVE
A VIV >/ £L SNOISNENIA XOVLS
— e NOLLV2OT
T 27, -At-27 VT -
_ : : . 7/ INVI
( : S

: NOLIVNIWNELIA ZLVEMOTI GNV TSYHAVEL ALIDOTEA

—_— *au) *FINYNSVOD
40 Tvd . ¢ C[Ol-mﬂ.iﬂ vad ‘ |!nuamumgnug M




8/ze/s € Ay 001 : |
ROSE 2y ST - @ﬂﬁf)(ﬁgﬂ)@ 825) % = P9  “oreanoTy 529 prepurag
"63% b =W0ACH = H ‘ezemu s2) TEmaoy
w d
9s5/13 }t'ﬁh Bae (8gm- ‘gy\) :) (sv 59 = A ‘fatoorep sy
) O YRR R d + cI = % ‘amssaxq SE) anfosqy -
o097 + 51 = 5y ‘aamyeradin] seq oantosqy
sa0Is2 Burpniour
SONTBA 23INTOSqE JO *3ny, 4, =‘IS.I. ‘
« | 4o =~51, sBerany
Liz 290 j; .
A7 2499 L
iz /39 7
¥4 )37 S
Az 450 #
[AFA 40 S
1£Z 20’ Z o
oz %0 z |
142 27 £
%4 /90 L
I /20 7
5%tz 050 A
) 7222 iS¢ ¢ !
/€< iy z
VEL 350 / 4
] ¢0Td SAT3EdoN _ ] Z
® s < avA| 2 ssnor’Sonrg | ©F (gz) v p O°H touT INIOd L0
SSTM{J0TIISIUNG) ¢ - 9T3uy MOT] DTUOTIA) ‘
SSTMYOTY O + 457 =" *ON IQLIg
NOIIVOOT INIOd ESMHAVEL 40 OILIVWENDS 57 = 0% & “INGINGD TINISTON SVD NOVIS
452 N C(39M) THOTEM WVIDTTON SYD XOVIS
O% "ur CAe — ¥ = 34 'TUNSSTIJ JILVIS AIVIS
8 rur 2008 =4 ‘TISSTd ITUITONVE
P v AL ZL SNOISNAWIT YOVIS
— : 22l NOIIVDO1
cez/ _SEhHlZS aIva -
77 IV

NOIIVNIWELISQ TIVIMOTI NV TSUIAVEL ALIDOTIA ' ’
aq' © . g9vd

OHIT . ‘A "SURYNEUOD
g m‘: vad o ’ ||!1UGUJUD.I!AIJ3 M I



78/72/ € A 001 _ _
RS .= @W‘)(ﬁ‘»’ﬂ)@@zs) % = P“b 97BIMOT SE) pIEpURIS
RV = (MNOACEN =D 'aze.mou sey tenzoy
: M g
( o0s/33 = 8ae 21/  8ae (es@- gvM) D (6v°s8) = *A *4312073p sen

= 9°cT d - qd = d famssald sen smntosqy

40

o09v + 51 =1 ‘samyeladun], s ntosqy
52013z SUTPNIOUT 15
SenTeA 2INTOSqE JO *BAyy L =1L
" d =~".‘".T. _ " afezany
Pr7; 190 2
1.8 o YR ]
17 , 199 7
92 : . 099 5
L 250 7
3%z bhi O g
7¢7 b P -
27z Y7 T 2N
.. : iz g0 £
!. _ . &ET 29°¢C JA
‘ (£33 ) 790 7
\EC P39 )
eg 490 p
: 1eZ PS5O g
T<Z 257 Z
DY 1h' P } 4/
o sm « avh P;‘i:ia:ﬁ% ::2? oz e avp o™H i INIO 1404
OSTMIDOTOIBIW) g -  JTSUY MOT DTUOTIAD) : LIS
aSTMYOT) B+ 5P =D "ON IOLTd
NOILVDOT INIOd ISYFAVML 40 DLIVWEHDS 57 = O°H § *INZINOD TUNISION SVD XOVIS
4% "W ‘(3aM) UDIEIM WINDTION SVD AIVIS
OH ‘ur Zh @0~  Fa=3d ‘RNSS]d OLIVIS XVIS
8y *ur COOE = qd ‘TUNSSTId DTLITOUVE
23 VRIV 1l L. SNOISNANIQ VIS
pEYyZT 4 NOIIVOOT
g/ SbhrT/ aIva -
IV

J7

NOLIVNIWSHEIIA ZIVAMOTd ONY FSUEAVYL ALIDOIIA

— AOHITN © o ou) 'sURYNSUOD
Tovd - ¢ L vad . © 7 [SIueWUONAYT 3@ II!




z8/22/¢ ¢ sy

00T 26°'62 ’
(021-1 § - OOI)( )@ 825) % - stb aze.mo‘[:[ seg p.teptre;g

= (W) (09) (°n) = ‘azemom SE) Temasy

W d

295/

S90l9Z JuTphour

Ba 8ae (9300 gv /\J 4 (617 58 = "A ‘Aard079) ey
' =98¢/ d + d = 52 ‘amssaxg seq antosqy

o0ov + ,1, = ,1', ‘aanieradumy Se) a3nTosqy

senTeA onfosqe 3O Eavy | y, -5
. dg = '5,1 aZerIoay
2 & A
InZ 450 A
VI A Z7¢ 7
IAT 2 5
/7'42' o b0 A
9z S g
eéC 75 -
Y4 B 7 z
ase é . ﬂ 5’
il £99_ £
{67 A% 7
os? Y Y
$EZ a4 A
o=z 292 ‘e
714 LA ? o
%7 Al /
G| ety | 07 | G| @r | e | e
SSTN0IIMIW0) 6 - orguy Mory STUOTSLy : L ARERA
9STMDOT) 0 + . ' =0 . "ON I0Lld
NOIIVDOT INIOJ HS&EAV&L, 40 DIIVEIDS = OZH % CINTINOD DULSION SVD NOVIS
W (o) HOmEM Wit svo Jovis
024 *ur F = 84 "TUNSSTJ OIIVIS XOVIS
8y -ur = qd ‘TSI DILITWOUVE
A VY _ SNOISNENIQ VIS
o 7 o NOTLLVOOT
=Y v -
6/7 INVId

40 T4

* NOLIWIWEIAT JIVIMOTE ONV ISEAVIL ALIDOTIA
¢ (OHITA vdd :
L :

*ou) 'suURNSVO
© [eluswuoliaug




4—
7
14
Q

P
{Z1%

. o
C)\—rﬁ"l”i’:
; - A
;T”L (-L
4\ 4—9“?' , |
; v | f’ﬂbl
ni’& zaM
‘f:a'L -n /’L
- Aﬂ;ﬁb
44 ‘ -;
.;éﬂ%—, a'
~L
g




Firm L Pacific Ambient Temp, deg. F =

2 el
ALMO57653

MEL Temp, deg. F =,

—_

Bar. Pressure, in Hg =

AAL 20965

Vacuum Gauge =

Pressure Gauge =

Date December 14, 1995 % Moisture =

Location Houlton, ME
Tester S. Paterson
TestMo. - Inlet-1

Sample Loc. RTO Inlet Duct
TIME 1035-1055

Comments:

NOx (Ibfhr) = 0.19

CO (ib/hr) = K x ppm x MW x Flow

CO (lbthr) = 0.76

K= : 2.59E-09

Flow (dscfm)= 15,028

ALM43127

e ——,—,—————

NOx (ibfhr} = K x ppm x MW x Flow

MW for NOx = 46.01 g/gmol

MW far CO= 20.00 g/gmol




Mid igh

Firm L Pacific Ambient Temp, deg. F = 10 O 9.1 20.8]ALM037884 | ALMO57653
Location Houtton, ME MEL Temp, deg. F = 70 CO:

Tester S. Paterson Bar. Pressure, in Hg = 30.28 CO 142 451 ALM010642 | AAL 20965
Test Ne. Infet-2 - . Vacuum Gauge = 10 SO,

Sample Loc. RTO Inlet Duct Pressure Gauge = NOx 49.5 88.61 ALM43797 |ALM43127
Date December 14, 1995 % Moisture = THC ]

TIME 12:00 - 12:20 “

_ -0.2
0.0 0.0 0.0 % . - -
0.0 0.0 0.0 20 - ERR _
-1.2 -10.0 -2.1 -0.9 ppm - - .
-2.9 431.4 -4.1 -1.2 500 -0.8 7.1
0.0 0.0 0.0 ppm - -
0.0 0.0 0.0 1000 ERR
0.2 1.5 1.3 2.2 20 0.7 ppm - - -
89.2 90.8 1.6 91.9 2.7 1.1 100 4.0 2.1
(4] 0] of ppm - -
0 0 0 100 ERR
+- 3%
Commenis:
NOx {lb/hr) = K x ppm x MW x Flow Analyzer Analyzer
Calib. Calib.
NOx (Ibinr) = 0.23 Error Sp
: . Lo 02 9.1 0.2 .
CO {lbfirr) = K x ppm x MW x Flow CC: : 0.0 0.0 0.0
. CO . 03 0.1 140.7 -0.3 451.8 0.2
CO (Ibir) = 0.33 SO; 0.0 0.0 . 0.0
NOx 02| 476 -1.9 89.2 0.6
K= 2.59E-09 THC 0.0 0.0 0.0
MW for NOx = 46.01 g/igmol . +/- 2% +i- 2% +-2%
Flow (dscfm)= 15,091 . : _
MW for CO= 20.00 gigmol




Firm L Pacific

Ambient Temp, deg. F =

MEL Temp, deg. F =

Bar. Pressure, in Hg =

Location Houlton, ME
Tester S. Paterson
Test No. inlet-3

Vacuum Gauge =

Sample Loc. RTO Inlet Duct Pressure Gauge =

Date December 14, 19985

TIME 13:38 -

Comments:
NOx (Ibfhr) = K % ppm x MW x Flow

NOx (Ibfir) = 0.10
CO (lb/hr) = K x ppm x MW x Flow

CO (lbfhr) = 0.29

K= 2.59E-09
MW for NOx = 46.01 g/gmal-
Flow {dscfm)= 15,143

MW for CO= 20.00 g/gmol




. : | Wi

Ambient Temp, deg. F = : - . ALM037884 [ALM057653
Location Houlton, ME MEL Temp, deg. F = ’
Tester S. Paterson Bar. Pressure, in Hg = ALMO010642 | AAL 20965
Test No. Outlet -1 Vacuum Gauge = : .
Sample Loc. RTO Stack Pressure Gauge = ALM43797 |ALM43127
Date December 14, 1995 % Moisture = .

TIME 1100 - 1120

Comments:
NOx (Ib/hr} = K x ppm x MW x Flow

NOX (Ib/hr) = 0.86

CO (lb/hr) = K x ppm x MW x Flow

CO (lbfr) = 0.39

K= 2.59E-09
MW for NOx = 46.01 gfgmol
Flow (dscfm)= 7,555
MW for CO= 20.00 g/gmol




: Ail High
Firm L Pacific Ambient Temp, deg. F = 10 ALMO37884 | ALMO57653
Locaticn Houlton, ME MEL Temp, deg. F = 70
Tester S. Paterson Bar. Pressure, in Hg = 30.28 ALMD10642 | AAL 20965
Test No. Outlet -2- Vacuum Gauge = 10 .
Sample Loc. RTO Stack Pressure Gauge = T . ALM43797 |ALMA43127
Date December 14, 1995 . % Moisture = ] )

- TIME 12:25-12:45 : .

Comments:

NOx (lbfhr) = K x ppm x MW x Flow Analyzer
i Calib.

NOX (Ibfhr) = 0.86 a R BSpOnG esponsel|  Error

CO {Ibihr) = K x ppm x MW x Flow

CO (Ibthry = 0.37

K= 2.59E-09
MW for NOx = 46.01 gfgmol
Flow (dscfm)= 7,506
MW for CO= 20.00 g/gmol




Firm
Location
Tester
Test No.

Sample Loc.

Date
TIME

Comments:

L Pacific

Ambient Temp, deg. F =

Houlton, ME

MEL Temp, deg. F =

S. Paterson

Bar. Pressure, in Hg =

Outlet -3

Vacuum Gauge =

RTO Stack

Pressure Gauge =

December 14, 1995

% Maoisture =

14:03 - 14:23

ALM037884

ALMOS57653

4 ,

ALM010642

AAL 20965

ALM43797

ALM43127

NOx {ib/hr) = K x ppm x MW x Flow

NOx (Ibfhr) = 0.85

CO (Ib/hr) = K x ppm x MW x Flow

CO (Ib/hr) = 0.39

K= 2.59E-

MW for NOx = 46,

MW for CO=

01 gfgmol
Flow (dscfm)= 7,615
20.00 g/gmol

+/- 39

Analyzer
Calib.




[ L LAl o S TENRSN 1] Y T B R QDL PN PURIPR TP T AU R oy PSR Nluie 4 g [T g il 3 X B N Y L I
+ o i E : i =
.h m. i —IJ p=] m B ﬂ J.Ill". P =TT} « - e uﬂ\li..l.. B
i * ; Qs 1.. [iLh = ]
FHENERL ekl 14195 e 1[ 1o
i} J 2l Gl bEER afa i U | k) S g.|9dk
Ehl ) PAAN Hie S4RAN AEFNS alihid TTTLT LA al7ped mof
) 4D | 2 g g1{FE s . . _ . TPam
||T 90 AN ENE RER R [
o fx a4 T 9 -abgt T DR EAR 158 |
gy | okt W | B L bl | mﬂ.ﬁlu.mum_. L L= M 731 LT P Zalobk Nuu\.c
Wy | 3s
i I
L LblA ENE) -\_W Al LlE i)
\. [; .
¥ s - v g
i o 4 if | 3 4.10ip bQ,L
C il g | &AM i NigpLLly 42PFn uat
- _
0 P m.o_.“. 40 501 70 80 S0 100 - €
bh It + 7H e il 111 pklzdn g Y
o 0! B 71 AFi 27 [uaht ] | C1{ 2 Gedey 4EPFN
) j _ _
bk i A sk _
- F Ak LR HY
o f TIHEN 0% | Sdn g (32 qu&
C O] G G 1| 7 94 3PP -
1 i
1 _ 4440 . |
7 m § r & { HFA ”.n? f T ER[ad §.13ek A ~
n. : “ G| Ean AR 1 [k LB 2 B I4PPH .Q_NQ
1 H 1
. m—‘r 3 i ‘ i 1 T
spstynl |11 et b 4195 47 45e i .
g [REE= o0 HHH Hij (P Edn §I5x wod :
F0| $4n m"u.m._” Hip:| Bsin & | A L_h Admp My 4 ElY 213 3 &ﬂg._\/
NIRE LS derrh S
PRI L |efele) 495 §9:lgl o
g ARELE i 1 T P TE [ 40 41343 .
o N " ] N '] : [ R
D S hm:_ MOp| £k SEED. 87 [Aojan 1. 1 pk £0| 2 gqr ia ! P
e L2 Pk
|| kpamiian ol ,.mn Rl ' S :
115 %4 8t do REN AT | s nascagimaakch g.| ol Zec O
i} EL WP Hik| £ T3HRY 03 [29h A BEE L0 3 0ar] | 11PFp =
¥[3 TIFFT b L ] .
T e LR BT T T T e e
i nlzb BT dilik [ . _
i % 14 5k i ISR Hei BX S5 b3 mmn 9. kg
AL a7k H ket 6 +35{pm a4 Plabk val pik t@ |3 ttah B2l




~ et Pl v | L R i T X b T BE L gdT
EIREE o [ophp 2 H 1 i :
ad.|th| peidy Fl- . . _ IR
_ | Lk gasj: 2| 09 ds [S [ b3 mj T
gl 08423
10, 30 14240V 350 60 b 79| St 80y |95 | | | [00 100
70T} i TR Ul APE T JHEFPR T e
20a
N _ s-ﬁ»,.-..
h [ . : Ry 14 ddd .
Py il
T
frepk 14195 LERED :
TYELE [§[¥ LREE 0 P | FaT Tl
1FFH O Bk 2 {1 ¥ RAM 12 1Al 28Rk 0| 28 J97FF
Pl w] 1
|/
- *| Rk
h ¢
iy Dielc) 4198 g1l
2 JH [8[i BELLE P AL PEt NaELnG iBIEN
1 B AP HOk Baf &R P 1 mam.._ A [B3k NNt IYZPPH
AME R R IT SRR :
L ERC . Ll AF K wp o L W " ) .ﬂ‘
bgcl.l1p] pds 3L P H3 ] &
10K : 1T ] £od
LD . . H PR
Mpdual ekl ] 9e g:124
el | INENd (0 THEMA | B -0 P L | DR San 4 ol
RUET T MEH Hibe| Ens -1 AHH 2 1 A0 O.PEE LD ¥ leirs JEHPEM
HO% | 3w S1PPH
(=i [* Rl L4118 E 7] by T Li]
| SNBIBREL T30 ST
it |
G Dielcl k&l 99 HHE :
0| gk 10| | 44dd [29] 1| [clof | | 12C g &A1 )20 60k p 4 79 2ar B0 |2k 90 j00 oG%;
TS ur O THAR T Uk o FER RAWEETT S ) n_ﬂ
0k (T 0 IrPH
] TIRE m:ﬂJ.a.a_._ [T
H 1) 4
bl o b5 4 0
)3 E
PR .
LHE e F3 495 EH N
112 b .mq.:.“\ 3k r 1 RH 1} WEEH NP | $nn U 01k
1] G =ikl Hithe| Ediih LR el ol ik L0 % e I5pEn
ik | 4 B gare
B L) §{ AfL ~REI Taly aatal
:m;_w_r EL [EENL o
8 &l [8[L 15HH LR, dea FR LT | BE | Sa 8.4
ol ) B |3 [u} o [ Ental (Wi A ] 4 I3 i 1} ' e he L L} i ‘\_OX
Lr Fage TS P T+ [F]] Q—” A RN A Lie -Wl a3 L EN E] " L] MODS
.:._ﬁ i g (
T TH RN T, 5 g ! ]




[ u

e
o

ol

o C5
=g

T

f
Al 0

G

=
T
da

L #Y)

- .

e

.

“fr
i
vl

AL,

v

G

R
Y

p:

£

]
b

TISF

A =1

g

=TT
T
o
T
[=I] Y]

L

L

—
=T
im

N

=

3

)

I3
Lo}

[ | g -

MR
-3 Tt
=y
— el

B3
ur

.t.‘.r-‘..w—'

L
e
L',
[dw)
a'n]
%]

o

[ =2

£ G
[ )

L
o
121

oty

=

ST




y 4 " - . _ - I . u o — x .,.F S -, |l—1| _ w r - _ - - . ﬂ L} -
10 20 30 40 Aai 60 70 80 001]
Lhy o_ JEAT) 1 . i T
h L.:.L 9E ::ﬁ TN i N _
N D W KL IO | i N7 [HHAR HO% [ —BaLSEPE [T T O EAR [TTN [ 1453 -
| 1PPh JLE S b N 02 [Adn 1.EaN L ER LR || N L PP || F
it PP T > [N
¥ T :
) 4 | 9
i :, . ) ! ) * 1
R R LT 449 g:ile 2
Pt J géfid A do JECEEEdRRE: i oL EPFI M | | DR|S4r )] Gk Z L
| BB S PIFH Nolx| Ba R 02 (4tmp g.l0Bx C 1| 2 e i)
RRUTAPLE g
THECEFL [ add-|sket 5 b 45 qvihkesr| LAY bt \néa—_«_«« _ 3 :
‘ B b L% -nﬁTlﬂu =
A pp ei Decl. o 1 95 ER :
A b . 12 i A il / ﬁh, HL b b o 1 ATy 3 a3l u..\ﬁ.
_Uw S LU 1L S aelee] 48] [Mopd Bon gL} 1] [49AM v w%s aLerei Lt eplzen (] 1] .
ibk [ 34 | 5rPH
iR AL cl 1495 DB
I AR R wq i, PPEN Sy 3 @ :
Ch| S 343PFN o] Epd HAi 7 4tk 4.B0% L0 [ 2060 $47FPH _ T PO
b} 244 1elplpf + , G
BN Bec| L8] 95 {4:lol” : ,
e u.il4sd |1 1] Co 78 | JHA %T &, EPpl 02| Soln Tldll | | % .
Li| Ban &P W] Bt 1S/ AN b gl . [0 ¢ 4. Bk LRt 2 Pen 4P ..on "
Hel gty 1goep . 1 oA
MERYR Delc) 1495 10|00
np SPERE A ) 81 8N Hips |- o, PP 52| S gt o2
JIELT 1FFR Hok ol [ T LT 57 |2tk Tk RABILE JIFFf qyan
hx | 200 17FE
EEEE Dlec| lia ] 4d 0:{e8 } . L :
0l p 100 i d3s 120 11199 | | 139 -p| A8 HlG:450 460:petie] | | D §ds 80y 17| | | | 90 100 we¥
HEET oFEH HOR BF Fa T A RR IHER NHNETE P T e B2 )
D% | 305 i :
Rt delcl 1498 < d7 ) o
1 §.)q7= o INEEE Rk ol PRV | | BR| §47 ddd7s | |- wot A
T 7 5 R S S BT (TR RS (TG r SSEFH q
MOk | 200 1 =PPH 1 : T ’ .
ibhiat Dkl ¥4 J 1 d:|ds]
D§ 9. e go | THAS ﬁ o BER Tl | PR Sar &9 pENE
= Mz wm it et AT : b _ -4y PP
g [ 2 Qs A0PPH , .ﬂ* L Lt 1
) Ay, [l U N2t T
_u.._. "
21104 HOH Skrp EpPirn N - .v.\h
dd.ip| KDy :_MN_.”.
NEERARAAS B 1 [ ' ' ...wwcv. I )
1 r:ﬁeﬂ Dl ] 98 TR
oz ] .44 ifF F TR Ha A7 EPFY F | $an IR




wn

]
== i

v/

-

=\ Qe
il " A

™

=)

Ay

[y

he
3]

o L0 B8
=
13

£t

LW

T
-y
L]
T

P

s B YY)

(4]

puy
=k
L o

L=3]

L o L) O

W

i

= TR
o T

= %

—
i W,

| GRS

B
.
Pry
o)
B
-

Ly

on

=]
T

-
LA

) ]

A P

b

ST B

({*
)]

LY
e

{5 ]
an

1]

Y

Load B3 4=
T
2]

e i -]
o

P
Jud

=

|
o
i ]

Cor

=

T
£

o,
[

Y

[
) )
T
L]

T HO%
102 i3




e 1) Yo et | e . . o .
Tk : PTTkikT T J I} st
313 1 1 ot lad -
. o < o
+ 1.
4 ZERAR P
AlLF
20| |44 & [Han 1z} uem bk (g PP M i '
) Fgd.difd] R ]334 BELE
) T |/
. Iy *
. W4 . N .
t \V w (U
0 104 20 30 40 S04 60 i.| 70 80 m +d00 .
- Ax 0 T4 amc..\..’.m.c..h -
PR L Xl
zoi 19 ¢q [ston Hm.N._;f 1P| By {7 PP ] ¥
A fad | 1i{44d di .
1 T
(0 114 U/
} . 1 \
_ J1 { a2
i b 1 b o
PR bgigl
)
20} {24 ¢4 1Sin 1l sea ik [ en eppii| V] h SYRAR /
heaci 1 A 1}5 .
¢4 # y ﬁ .
R N . . ) 171 NN . Wuw..
LAk A |
20fF9% i |20 i3} BrPY TEIFD ik 2] X
: ddd11k] b1 90 ﬁn X WW?;... § pE | 44
20} 294 ¢q S 14l brey 1Ok | S ey i=rpuk 1 Lq i
ved.TE| L Ll 1Y i Li}! 3 MOE LR L ™
Pax
i Blee| | 419¢ {849
1 20 ASx (311 1f A3l by 17 oF Pl 2| $aH B
WHETT, 13.6FFN Hp| Eqm 2HAM 2 8=k Ad. [BRx O Rean | [ 5] [13
P | 3 HAPFH :
. /
_ /
0 i l__o 20 30 40 50 f\\ 60 70 80
1 _ \ T a$ae B e [
20 Ll i i2la ks 3 g Ll ETl :
: nmn.:s:_mm 1 oY ) Py :
20 g% [Bph P AT
Hmn._m L 015 \_\&_
. £t
[LE It







e P [ oo o V| s Tt
Dec| L4} 44 1133
o | CHEY T p 1 Eﬂw.\ oty W it
9. M MO B HiHM 3 |20mn {1.20% D] 208 63 9P
173FPH
. (po
. / . /_ \ 4 w .m.lm n- .ﬁu ele — i 3|
S - Deicl it 99 sa30- |1 - - JERRNERS
ep i hs_. bl Hib Epd THHAM 2 13 0myp 1. oB} MilE 66 .8
-Hpk| 2oe 21|FFH A
11] 129 ¢ [k sk e HDx | 8o | |qapPp
hed. 1 _;..ﬂ —ﬂ I
EHpsuel || cmnw: of Y .
el 20 {96E%4 (81 -6 ¢ SHAN ﬁ.v 2, 2PP DR S 9415
BTt DY HEs-Gi EAI 15 ey S Sy S
MOk | 200 ZEPPH| - " dﬁ
PR
§ N T
1 _ i i
—RH WL "mi g
. TR , 4 1 oo -t | aEHI 101 A BPFNAA . 2| S 4
» O kb xdad 119 || 13.1aPriY || Holx ERY 0 %k Al 20 B b
S BRE 20 3PPy
" ;“
:  iclo{ |- IBRRCER - "
ST ! 11
14§44 ER KiCI S AR 1 P NEBEE : g
1= | thad.|ijd} 1125 :DN
1~H .\ J “M .h..m
J 1 A ;o SARI L %Ev t.BPER e P S LA
3T JHPPH WO Eop SHHET T 1 39uh 15, |42k L FBa J7.45
EERE 1y
fal M
h.. - lA—t\W@“.‘ T _Hﬂ.f.:ﬁ
Tv( \_A ."..r.. R ] ) . ] ]
Y hmm._{\, nL/ b
\na q i
1dd lzopp} - 1zl eyt 47prh|- } RRSARNNRNNE
Begd-[tp] 11139 4 X S
7] F148 i} PP Y L
gdd.|1fs| 21444 i v e
: i 4 - Hi
Bfbé ]
PR 1.1,
C o1 3 -
_ V N
Wi o




1 | ) [ [ Lo L [} ' e 700 04 ER ) K IR [ B LI | [ [
1 T T ] _ T -l\l.l\. ot b e o .llll._‘ _ __ _
20} 934 ¢q |Sah <ol kPt 10 | galn 3Pph
Dad. it Leg1d
] ot 4
: ) =
[ 76
. ; P
- ..w-
macﬁ__ ‘ nm“.n ] ..mona_. B Is0 ﬁx. Lo 40 u.um.mo 60 70 80 90
+
\ _ 4z
1L _._:ux 4=
20 13 £6 ot P PP b1z aroain FP P
] Hm.u.wﬂn PERT J T. ._a?:
20) &34 q |Sw ~0. BPPY MO X | S PH L .
L i 2310E Ik Bzl N2l gql EDG W,
<[5 \\W‘. A*Inw \H - ' |
) - LA 2IriT|s .
+ NRNE 2 3y ] ; i
T hpdad plekc i 5 | 95 1137
e £ ] L 3y g4 wm_"._m\__ Hip LL« 1L EPEH 17| Sab 3096 QOE
IR L ) o Howr B BT i b (61 7] TicTiER COT e L% W -
NP3l 20 4GPFH 4_ ; m‘ﬂs.
ik b [|
NAYENEE R I
Ml ) N 1) id: 4
{] ]
3 o ]
rﬂ HIH Dejch |t § § 39 11535
1 B4 | Az ol L iadan | 1| zpp AL R oy
st 18.|HFP R [MEAE ST LHAI 24 0mp 11. [efk Hﬂ 0| 204k 81.eFPH Qa.ﬂ?_.)
0% | 20 q2pP ) 9
e B ~A LR [
LB ¢ I5an alz|, pPea MO | 2o mmvlnm 5 E..H
Fec. |14 11434 kNG - - LT (el . '
JiHUR Delclyhft § 99 1324
D be LRIRRYRE ag || (% 33801 %_Smo i bipuir| | E0 b 8% 13l e A
Ch| % 28 I&FPH Hize| Bt 2I1FHN ¥ 4] | “._J...q.ﬂ.n P Enn 8g.]6PFN
O3 300 A2aeeH - .
STFE o
. \.b_ PRI}
3_#2“*; ecl Lt {99 15323 -~
: 1| dled ] ] LG SEEN T ME s B M7 | iopl 24 1 .N.«\..Q
Ch| $rd | 9. il Hei Soip M epe il {i. Bk LD Eian &2 9PeH -
MO 208 I AF P :
_ Il [ 11 _




T R .ﬂ._l_n_. ;
i - A
20} ko 35 |Smn L b 4D | 8oty 4. aelk1 864 7 {
hed.fala| hel )
/
) 0%
/ : |
f = q
? N J v
A | Epplg -
NEAY AREANRNE ] . “. LLL AL INHE) RN AN o= hau
i
a.v
20} 265 ¢d doh 7. BPeH i | B _m.L_uv_m ) 1 9
el 1] K233
" f 3 .
% I Y,
- q
" T .
201%E LIt ST 4 i
. Dec.jidl 12139 ]
TILLE ¢d [Enp 3L bR b | 8ol 4. 4 ’
: gdd.[th p 214 11 . g 4sl2is] bi2425 |
. a.&?.
10 {11 ol | | s a0l h & {68 o 80
] ¢
| | g et 12
¢d |2obh ol bep b | 200 1 d2
ddd.ith] b2q4
fidn ns- ' wl .w LD Py hl
ddd.|tl] 21z
" 1 DUES .
b1 | {13 it D3]
il PHI
01




1 e v _._a.mj‘._.__ nev i .._S.wm. 0 [RCTEL Y ___. Qsﬂua _.....w Bpd 1 ......u,_.un_ 11
_HH v .._..u.nﬂ“n‘ ] i w‘ﬂuﬂ_lt_n“cn._ Wﬂ T4 .—\_-_- . .Lw .wﬁ.ﬁq B v ."Um,ﬂ
- FR4 -2 0 il :
dq.i4] 249 ! 5 I . .
. “:mﬁ el ) 98 3353
0z § PR 4 -1} &REY W_“,_u_ 2. EFPY 32 | bt m..aum
O cefSig |10 ]| 19{7PRY | | [Hax E{E30 2| 4 7 [%w 11687x 0] 2ean | | | 1BO{ 2 €PRH| |-
T 139 .:'..A P& Pk 41 * ”
_ plih
y JEEH ) ; ; T
ﬁ b . 1]
EWL TR G T ¥ -
’ m.m ER .naw._ IEE Pl sEHM ::wv HE.EPFH M 0121 B , 4{ Bdi= K
1 EB[-£amy ..m.w—_um.z Hiby B HAX il G |4 Qain C.mw«. ) £p] 2 T.9FFH
1 bt 204 FiERlIY
F-M“-—wv - -
. . ] 'l 1
Lkl fisle .w.n RHIT | )
0| ] 1 470 LT | | oo -BLARRMUAT | 2. 3PFdaT | OR| S ) {18 —
Ch| S 14J4RFR] | | | [Hobd Bha b1 41 63| doh 1. jekx Ch| 3 4an .n.%_wg . geve
HiEaw e TJPFH
L .
Hmln 2lol, P MO ey RES .W..z.....
baa.il i 1 1]
I ) F7 3 _ ‘
e e R 1 - B )
: s . “
41 L 194 el o A= 02 - .
i m,\wc\r il «w 4 v.,m;,. g { J\_ “ .
20| 187 A.M 2o al. 4 Ppr ok | o dd _.T..%m; el i
: tad.fijs| 12749 % 41T :
20505 TUIEH FBT¥ FHI |8 L : 7
bad. 1| 1244s 1)
L bED|- i . .
I : ey 2E] Bt
304 o
{ &4
. {1 q
- Y
P .qz..__; . )
0 10, 20 30 40 mo_wx V60! : 70 {80 ] | 9 ‘| 100
20[ 133 td (S 1ol BE#h bl | ¢ m.m_u_!_“ 1T T
thed i 12440 4.1 clo A1 1
A q
’, Y Q3
v J X ] I
i ¥ [~ /| A0y .
¥/ 9 4l
] RN
¢ ¥ ,
b rl
20| 24 G [Smn 3|, BRI i 5ol 1g-jarpl {qd d N
Do gld; L2439 J’ A/
“ ] D3 g
N A [ LLLE. 4




© O pHK e 94 14 : 4] T Lﬁ . _ _ . :
T T4 3 Th HTFE JELn :jx 0O
. g 20| San SCARE Mok Lk JELEL | 4olnp 4. [zox 11| 2 Dot 214.03FPM L AGE
NAEL P 2 e SRV
- _ﬁ...‘.T. | N J
1 TR FEAN EBEE KEIE! ,
14 Jf 114 do E D] FHEH Ji B . ZFR il [ % 4 0 .
AR 29 liloo Ml £ AR 2 10ty L 8N LT R £ Hip cC f
bk [ 246 14.igPph aﬂ q¥d
}24) N1 |Lid
-
F gifH:|ols| #12:l04| | 5phsaeai]
g Dielcl 4495 303 T
12 Ll dd )] ORAHA HC, 2 kPen 12| Sdn g figh
Co| Sas 21.J8PPN Holx| 21 &RHN 7 |40uh 10, ok E 3 Qe a4, |4{FF ZLHo
N E1SEPH
4 I . nwﬂ.e\. il v .
ﬂ\nrp f\ ~ A*/ m* UN " h‘ m + um._.\ —.l.\r\vw &
@, h & M 25 4o
N ENN . 7
S T T
pnaL dekl 1494 134w
ke g 2l 4ARM-T ﬂ_ 2| KpEn BN Bk Fr 0 '
LR S 24 |9FPH Hop| Edst G | SEH & |4tk 11 oy 0| 26 437.[9PFH ; ~
01 hpi|[2ad [10] | | {4]arF[R0 30 40 [ 160 60 70 80 90 100° .G PN
. __»w: JIRRAILL LT
1 . .
{ ‘I J .
' . T3 1
IBIL Dal i 4| o {2089 [
ap A K o =15 {EREM s (el I A =T 3 nblr [ W ¥ FaLY
HIEST 44 PP Hithe| B i B14HRM 2 i Atun RN LD 2dan 24580 Ow.d?ﬁ
M0 | 200 §JUPPH \ 11 :
i J] 7 :
1314081 [ | | Y,
4 j 7] u m_ﬁ .m-l.m ” .
1] g.1¢g &0 -2 ERAH s A hbEn g | | DR| %y 1)agx
0| % b 4 PH Hol & 1] EHE HL RN AA WHESTE 43 |apiel
Dk | 200 7. [P




,"..._.__.:ﬂ nsFEF YT LALEE R L L]
! .
yrm
\x hy
20 ¢ Hojmp 1B Py M | 4 P4,
14 3 ! T ol f
20[ 38 sl REpH THE 4. 7rP
. .14 3 L H
.
L} v.lm o a
21 3
20{ %3 Adkfr SRIT I tPFh[llis
o]t 24
20} 11 Heidn il BBl k | 4 PP
ERA N ¥ EL 1
it
0 20 il
“_
rmc
20 ST L& LI | Ly HiF ._"
.1} 43 w
b ﬂ
m_..v._
il
frln
T
20|13 = Gl kPR 1 e
: o.]1s 44 .
Heio
20} 714 Slaln 5], 2P | 2P
q.[14 43
FICY
&n
| § b
20] B 0 1H0m AN i | 2 em_m.
ag.itd 34
20579 S 5L PR 3: 3.|zrP
9 B 11480 ..




e b Tl ; . .
Rl 13.1_ 7(l | [1 y 19.|4F]
7.___:
Py g, A 4 .
bz
il g LR .
e £ H PP R # L P
- 41.|9P x| B R Almn id Dt Begn ,:..%_u
4 t1.9F
BE[- _
11 ].
H LHY .
e oo i Lm
64 M O PPk " 64 3P

_..n-.. [ L 2 .-t :
e
3 ¢4 HET Nbx | 5. %
4 ¥ f
/ o i
4 : .Af
d
T t0 [snk 2 1] 0% | 5 /

=

—




Lw]
m

=
£
ke

b
Tt

L0

Lal
as
L=

Ao

=3

bl
ke 2]
Pary
[ %]
.

= o=

I

Tt Iy

)

o~

\

#
D

=

P

En tn

T
=

=T

&

| % N
er==A
U AT
(=

ffay
[x]

)
T
O

LR

2y

o -3 g0 O
TV @

Lw]
A=

A0

il

Kl

a»

[4y]

R AL
A A

1)

X

—

= 1/

o=,

e

RN
Tl m

P Ty

= el o7
S5
PR
ar

j

=

= 1y
Ty

~

=
Wl
L]
Ll
-
ey

[Ax)
o

[2¥]

fal



Appendix B

Analytical Data and Data Summaries




RTO Inlet
Formaldehyde, NOx, and CO Emissions

TEST et In-1 in-2 In-3
LOCATION - - vy " RTOQ-inlet  RTO-nlet  RTO -Inlet
FIRM i LP LP LP

TIME : : - bt 1035-1135  1200-1300  1338-1438.
DATE L pwete - 12-14-95 12-14-95 12-14-85
PROJECT NO. ' ' e 10624 19624 19624
BAROMETRIC PRESSURE : in. Hg 30.02 30.02 30.02
STACK AREA : fz 16.22 16.22 16.22
NOZZLE DIAMETER in. -

'SAMPLING TIME min. 60 60 60
DRY GAS METER CALFACTOR[Y] it _ 1.00 1.00 1.00
PITOT COEFFICIENT _ koo 0.84 0.84 0.84
AVG. SQUARE DELTAP in, Hz20 1.382 1.390 1.395
AVG. DELTAH in. H20 1.88 - 188 1.88
AVG. METER TEMP. oF ' 40 - 41 39
STATIC PRESSURE : in, H20 -4.55 -4 65 -4.70
AVG. STACK TEMPERATURE oF ' 102 104 104
SAMPLE VOLUME : fts 42.66 41.51 43.67
WATER COLLECTED ml -13.0 13.0 14.0
co2 % _ 0 : 0 o
02 . % 20.8 20.9 - 208 -
NOx _ : ' ~ ppm 1.8 2.1 0.9
co ' ppm ' 16.3 71 : 6.1
N2 % ' 79.2 791 79.2
TOTAL FORMALDEHYDE CATCH mg 9.25 - 9.96 . 12212
SAMPLE VOLUME DRY DSCF -45.41 4410 46.57
MOISTURE % - 1.3 1.4 14
MOLECULAR WEIGHT OF STACK GAS Ib/ib-mole 28.69 28.69 . 28.68
STACK VELOCITY FPM - 4836 4875 4893
VOLUMETRIC FLOWRATE, ACTUAL ACFM - 78432 - 79085 79364
VOLUMETRIC FLOWRATE, STANDARD SCFM 73109 73420 73688
VOLUMETRIC FLOWRATE, DRY STD. DSCFM 72137 72415 72660
ISOKINETIC RATIO % ERR ERR ERR
FORMALDEHYDE EMISSION CONC ' ppm 5.8680 6.5139 7.5622
FORMALDEHYDE EMISSION RATE Ib/hour 1.979 2.205 2.568
NOx EMISSION RATE ) Ib/hr 0.931 1.090 0.469

CO EMISSION RATE _ Ibmr 5.129 2.243 1.934-



RTO Qutlet

Faormaldehyde, NOx, and CO Emissions

TEST -
LOCATION
FIRM
TIME
DATE
PROJECT NO.
BAROMETRIC PRESSURE
STACK AREA .
NOZZLE DIAMETER
SAMPLING TIME
"DRY GAS METER CAL FACTOR [Y]
PITOT COEFFICIENT
AVG. SQUAREDELTAP
AVG. DELTAH
AVG.METER TEMP.
STATIC PRESSURE
AVG, STACK TEMPERATURE
SAMPLE VOLUME
WATER COLLECTED
co2 ‘
02
NOx
Cco
N2
TOTAL FORMALDEHYDE CATCH
SAMPLE VOLUME DRY
MOISTURE .

MOLECULAR WEIGHT OF STACK GAS

STACK VELOCITY
VOLUMETRIC FLOWRATE, ACTUAL

VOLUMETRIC FLOWRATE, STANDARD -

VOLUMETRIC FLOWRATE, DRY STD.
ISOKINETIC RATIO

FORMALDEHYDE EMISSION CONC
FORMALDEHYDE EMISSION RATE

NOx EMISSION RATE

CO EMISSION RATE

Wirrdrkedhk
oot il
Al e e W i
drdededeode drde
drdradededtdtdedr

WAl

in. Hg
fta
in.
min.
sl e el

Wl ddekdek

in. Hz20

in. H20
oF

in. H20
oF
¥
"%

%
PPm
ppm

%

mg
DSCF
"%
1b/lb-role
" FPM
ACFM
SCFM
DSCFM
%

ppm
Ib/hour

"~ Ib/mr

Ib/hr

out-1

RTO-outlet

LP

1035-1135
12-14-95

19624

30.02
32.59

60
1.00
0.34

0.756
1,76
44
-0.42
232
41.35
20.0

0

203
15.9
18.5
79.7
0.442
43.65
2.1
28.58
2925
95318
72896
71357
ERR

0.2917
0.097

8.131

5.136

out-2

RTO-outlet

LP

1200-1300 .
12-14-95

19624

30.02
32.59

60
1.00
0.84

- 0.751

1.75
47
-0.42
234
43.00
20.0
0
204
16
15.8
79.6
0.451

out-3 .

LP

RTO-outlet

1338-1438
12-14-93

19624

45.12 -

2.0
28.59
2910
94835
72370
70891
ERR

0.2883

0.096

8.129

4.886

30.02
32.59

60
1.00
0.84

0.763
1.75
45
-0.42
235
41.44
23.0

0

204
15.6
166
79.6
0.495
43.66
24
28.95
2959
96425
73477
71700
ERR

0.3270
0.110

8.016

5.192



TRC ENVIRONMENTAL CORPORATION, INC.
5 WATERSIDE CROSSING, WINDSOR, CT 06095
o 860-298-6326
Connecticut Certification No. PH-0426
AIHA Laboratory Accreditation No. 259

##*L ABORATORY REPORT***

LOUISIANA PACIFIC
Lab Number: 16322
Date Rec’d: 12/15/95
Date Analyzed: 12/22/95
Sample Description: NCASI Formaldehyde Method
No. Samples: 6 Samples and 1 Blank
Lab Project No.: -10902-3001-00005
TRC Project No: 19624
Sample Number Total Volume (mls.) - Formaldehyde (ug)
*FORM-IN-1 250 o 9250
*FORM-IN-2 | 200 - | 9960
- *FORM-IN-3 172 12212
FORM-OUT-1 228 442
FORM-OUT-2a 208 451
**FORM-OUT-2b 208 ' ' 447
FORM-OUT-3 221 : 495
HPLC Blank ] 149 ND<15

*Initial analysis.of inlet samples using a 2 ml aliquot of sample was out of calibration.
Because all inlet samples were out of calibration, the samples were diluted using 0.2 ml
aliquot of sample and 1.8 ml aliquot of distilled water. After the dilution of all inlet samples
they came within the calibration curve.

#*Dyplicate analysis of sample number FORM-OUT-2.

Analyst: Lance Cotton/Marge Flanagan

" Reviewed by: or .
et F. Flanag Gary L. Ritter, CIH, CHMM, LSP
Qudlity Control Mgpdger Laboratory Director
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Appendix D

Calibration Data
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Page 2 of 2

METHOD 5 MODULE CALIBRATION

éﬂﬁ%ﬁ‘EBCQ’ ‘

MODULE | | STANhARD METER N  DRY GAS METER

ORIFICE ' . -

SETTING ‘

(iﬁHHg) VOLpina1 | VOL1nitial VOLpinal VOl1nitial

TN ‘ |
N (z;f,;.' = 883,112 [818.05> =+
| 1O | - 827994882112 ket
[.S | 29 7.RL3 OB oho F4.82:
| | zo L qo07 (A4 |892.8b3 7483]
| e Mo —( 91 7.689 | 01684 )F
| . 20 | | 577404 | qisaq ' F 458
b 0.5 _ G20 252 | Q27404 TAGKE
Operator g &1{1&0 Date (-] =4S

Status (Circle One): EE%E%;;D Red
Was Any Mamtenance Perfomed (Circle Ome): O W

If Yes, Please Descr;be in Detail Below:

Mk (mdeollee G Ho Silier_was changed €/hlbclec)

} 12/91 S
| TRC




4 DML 3Y

: 4 | 2z o .
Q\%@ 3%___@ Aq paypay).pue poleIgiie)
v / . — .

gl

.SO _ HI9YD ®237T I9}8WOUPR ¥qn] OIS \s‘uQ paues () S(nsoH
To I0313U0] I33esi sC0xg il MO T0a3juc) xog asizsp
_ R A0 H2BUD 322 2inpoy
do 2.7, JIEIEWOWIBY] BDUSIIITY do 2L - Oy do ] T,y
; §21n05 e58310A JuR3ISLO) UITA PIJRIqries nopeszx 91,
_ : S, S : o L By Ga
GHV 2D2lsne 8y} 3O GT'( UTYITA Bq 3SNW gHY yoeq A A (097 + ™3) " e
X j = BV
- _ : + 5 i€0- .
Sz'0 ¥ ¥8°T °q Isnw gy sbezsay ¢l O (097 + 73} H {L1€070)
N 9°€ET .
” (09% + 53) {(— + 9g) %\
. ' HV J
- - A
10°0 ¥ 00°1 @9 3Isnw X useg S (095 + ") (—5— + Y94) Si
. . . & 4..1

mo.a.mm\wd *YIYILIND ADMVIGIDOV *HV 30d ®HY Zowany =HI 3SN “%0FID ¥0S

Gl

Q&

2001 [ €L | W [ wal] dbo- | ol | 4 | o 0%

g9

B2 <L | w | Beor| 270- | ar | or [ o¢

ahl

G

oV 24 | 27 | <09 F50- oL, Sl

Sb'

o7

d

B

! | ol
Sz'b /L 2L, .m_.o.\n o= | aL, __ < 71
Fbal | OL[ L[ 900G Ko- | ol | oo S SN

ﬁon urt) YA {utw) (Jo) (do) (c37) (0%H ur) (do) Sk (g33) {OCH uT)
o1 e ow? wy “n ot Say - 53 AOIDWd A HY
TAIZ RINIRiGArdL TANTOA | TINSSIUE | ROLAIINIL SUTI0N ONILIZS
- 4 E2IJI¥O0
AILTE MAON. JZITH QUYANVLS _ Z7INA08
. u . -
Ol TN : Sb-72Z-7] dw«a
LBPA-ad ya1si aavanvis by “urt . e A (94} zunSSTNd CINITHONVE
eV/ILFSZ onTemyEs wea T 7 "ON TIACCH/ADLITHO
e NOTIWRTTYD EAONQOR S QOF T e cEe T T T o
- - 1 _ g 7 10K g

.



- NOZZLE NO.

TRC

~ NOZZLE SET 0SS e @ mre7-22-95

 NOZZLE CALIBRATION DATA SHEET

TECHNICTAN = MUChunind

DIAMETER® A 8 c AVERAGE**
3-1 ga | 14 | g2 | 149
>2 . _é St | st | 2557 | 288
33 218 | | w78 | %78
2-4 5017 S <S0bL '.._5‘07 |
25 174 28 | (7| .[28 |
3k L Mz | 4] | 4
-5 | 2> | A73 | 223 | 373

* Measure to nearest .001"

*x “hree measurements must be within .004" of each other
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ENGINEERING TEST DATA SUMMARY SHEET
FOR THE PRESS
HOULTON, MAINE
Prepared by: Mark Stile February 1, 1556
Press: Washington Iron Works: 12 opening 8Xig ft
Control Device: ETC Mfg. by Wheelabrator (5 cell)
RTO fuel: HD5 Propane
A. General Information
Pollutant: VOC, PM, CO, NOx Methods:i-5,19,202
WwWood spec195 & percent mix: Poplar 903% narawooqs ;O%
Permitted capacity: 443 Ton/day (Finished Product)
B. Run Specific Information - Process Parameters ~
) Test 1 Test Z Test 3
Time Start/Stop 1635/1135 1200/1300 1338/1438
Production TFP/hr - 20.33 20.75 15.59
Press Loads 17.617 17.687 17.583
Board Thickness: Average QC Testing - 0.444 inch 7/16")
Board Density:  Average QC Testing ~ 40.5 #/£+3 ,
Press Temp. °C. 214.86 214.3,. 215
PF Resin #/hr@100% solids: 595.4 570 - 5%95.4
MDI Resin #/hr 312 . 291.2 " 32Z.4
_ Wax #/hr 973 938 1216
C. Monitored Control Equipment FParameters
RTO combustion chamber temp: 1541.9 1548.7 1537.5
Burner firing rate - Btu/hr: 16.744 8.875 5.078
Burner fuel usage - cu ft: 4450 2362 2407
Burner fuel usage - Gal: ¢83 : 57 89
Combustion chamber set po;nt - 1535 °F.
36.39 cu ft propane vapor & §0°F / Gal liquid
Run Specific Information - nm1551ons
Pol;utant detected 7
Follutant 1b/hr: —_— —_— —_
Pollutant mg/m3 - _ -
Pollutant ppm wet - -
Pollutant ppm dry : i
Pollutant gr/dscf _
Permit Limit:
Control Device Effic
Control Device acfm
Control Device scfm
Control Device dscfm




PRODUCTION DATA WOR
FOR THE PRESS
HOULTON, MAINE

K SHEET

Prepared by: Mark Stile . February i, 1998
Test 1 Test 2 Test 3
TIME Start/Stop: 1035/1135 120G/1300 1338/1438
Press Loads: 17.917 17.667 17.583
Total Wt Untrim (kg): 19,971.3 20,3¢%1.1 19,243.7
Total Wt Trimmed (kg): 18,437.5 18,825.1 - 17,765.8
Pressload Wt Untrim (kg): 11i4.7 1i54.2 - 1094.4
Pressload Wt Trimmed (kg): 1029.1 1065.5 i010.4
Board Wt Untrim (kg): §2.9 96.2 91.2 -
Board Wt Untrim (kg): 85.8 _ 88.8 84 .2
Produc.Untrimmed (tons): 22.02 22.48 21.22
Produc. Trimmed (tons): 20.33 20.75 15.5¢9
Produc. Untrimmed (lbs): 44,036.7 d4,962.4 42,432.4
Produc. Trimmed {lbs): 40,5854.7 41,505.3 39,173.6
Production (sq ft}: 27,320 27,136 . 27,008
Production (sq £t 3/8"): 23,588 23,255 23,149
Line speed (fpm): - 6l 51 61

Press time to position: Not documented. Overall timer: 148 sec

Notes:

Trim Ratio: 7.68 %

Board weights are from scale conveyoer printout.

Propane vapor volume figured at 8§ psi

Resin Usage (worksheet) figures from flowmeter in batch mode.
Wax Usage (worksheet) figures from tank measurements.

RTO chart pen identification and ranges:

L) Combustion Temp. 0-1800 °F
Z2) Exhaust Temp. 0-500 °F
3) Inlet Temp. 0-300 °F
4)

(=1

Bed Delta Press. 0-2; weC
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| LOUISIANA —PACIFIC CORP.

PRESS REPORT i
HOULTON, MAINE - AT
| oPERATOR K. A\ < SHIFT __(AM_/ PM __ CREW L DATE /2—-/4~S¥
LINE | ] |THICK-, PRESS | PRESS| OVERALL| DECOMP. :
SPEED | FROM | TO | NESS | LOADS TEMP | TIMER . TIMER |REASON FOR LINESPEED CHANGE
38 ' e | g :—;{m .' 3 A | 2o l /4. Stend
G 1735 13 1 L g 48 i3 | ;
Sb 133° (9S | L S las k2 |13 il ares Siusg ke ¢
- = \ - - i
Il{D &47 700 A(: 3 Z’5 ’ /65 ; /3/ S.U /&\(cf P/?ui‘“, C{C}u—m_..-
| N | 7 .-‘
|
i
‘i
TOTALS /77 (38" FOOTAGE) = % ¢4/ 1 |
FLKR STROKES r-)’s‘&_' DT /%M "\3_PEAB OIL BANR: (b — bEBARKEFI DTS—"{'\’ sanperot 1352 |
leonus #1 2241 | xonus #225?75 Lsunmcs ol auanea&,-u ~ IconE on BUHNERC)"‘-' ~y |

DOWNTIME(MINS) '

DOWNTIME DEPARTMENTS ;

FROM| 10 | M| E Q Qc kR 5

290 MY | z e | |

CINAL 4 T#Y_Jiowrt shyck on pnloade

uso ”;{L - d\lncr- ‘J-'E‘\c\u O "vm-'\‘,

(LML [0 a,_m(\e.—?
¢ /2

wr MAINTENANCE / LOCK~OUT LOG ** ‘

MOTOR # SRIEF DESCRIFTION OF INITIALS OF |

LOCKED OUT FROM WORK BEING DONE PERSON LOCKING OUT |

SWECRY

(94 Yo |\ TS Tp

( :




LOUISIANA-PACIFIC CORP.
HOULTON, MAINE

PRESS REPORT.

- SHIFT

()

CREW D

onre |2 115]55

OPERATOR }( ﬁ

FLR STROKES | ST |

xonus # 2 2 R4

T,

A0 beag on srn:

|LUNE | | THICK~ PRESS | PRESS| OVERALL| DECOMP. _
|SPEED |_FROM | __TO NESS | LOADS | TEMP i TMER | TIMER | REASON FOR LINESPEED CHANGE :
ol ‘ Ty = | — .
s o laos 1 %0143 2051210 119y | X Tadls |
fx loseipun  123el]l3 1208 2be 1190 1 Schedidad |
’ ‘ 7/ ; __"i ‘ . !
HC (D W] ‘6 i 1 25 120 1 19, 7//4;@\'\.%4#\;—&.\ !
| R

t :

i
!
JOTALS JZ= (/e FOOTAGE) =35 7 767 |

besamer or 312D _sanpeapor | DN v

m
ACE OIL BURNER ()

DOWNTIME{MINS) l
DOWNTIME DEPARTMENTS ;
FROM T0 M] E ) :
TP 3o

. oy .’

(HT7 ' 1> I, D suna :
@
i
|
]
|
|
wxx MAINTENANCE / LOCK—-OUT LOG ** '
MOTCOR # BRIEF DESCRIPTION OF INITIALS OF ,
LOCXED QUT FROM TO |WORK BEING DONE PERSON LOCKING QUT ;
Y i = 25089 1226 KC
‘ 13 a—-322L1% @27 [.C.
|
| W S




DAT
DALY TCNI IAGE \NORKS}—E:T DSC—Q'
BCARD TCNS/ DAY DAY NIGHT NIGHT  TOTAL TOTAL
$iZE LOAL LOADS  TONS LOADS TONS LOADS TONS
: 1ja 05783 : : f : '
1/4 318, . °  Q.7787 . ; ; P ;‘
1/4 328 0.8182 : ; ; ‘ }
S 1 -0.7980 ! 'i 5
3/8 - 1.0088 |
3/8 WEB | 1.0191 _‘ . :
A8 1At Y 206 )Y (B 20k 23).7]

7/16 318 1.1892
15/32 1.23E8 '
1/2 1.2821 _x
1€/32 SE . 1.200¢ ; ;
18/32 T&G - 1.3386 | { : § :
| 23/32SE ! 1.7364 | o :
;23/ 27&G ¢ 178041 3 1= I3 120012 | |l 9063
788E 24711 f o : ' C!
7/8 TRG 2,1714 ; . ;
13E 2.4345 . . -,
1 T&G 2.3514 _f ; ;
1,125 SE 2.5382 ; : : ;
11,125 TRG 2.7437 | | | | g s
: l ! E I C i j
: i
TOTAL TCNNAGE FOR THE DAY —_— ]Lisg‘ Q-

1. LIST PRESSLCADS AND TCNS PRCOUCED.

2. RCUND CFF THE TONNAGE FIGURES TO :

CNE DECIMAL PCINT. (i.2., 438.3454=4356.3, &
438.4675 =438 .5, etc. _
3. LIMIT PROCUCTION NOT TQ EXCESD 4328 5 TONS / DAY.

H (b
tn
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LoUisiana—2aciFIC / _L' ”ﬁ SHIFT OPERATING REPORT
HOULTON, MAINE = . A .
A \( ' (aM _
SUPERVISOR Mc ;\(r\c_ A SHIFT PM CREW [ DATE (2 -/Y -7 N
PRESS OPERATION: YARD OPERATIONS: '
TINCXNESS |FRESSLOADS  |3/3° FTG DOWNTIME (Mias) FIRE DUMP CLEANED 5 TIMES
M_|E o loc| |TRUCKS USED DIRECT TRUCKS
2 . J72 | BARK TRUCKS LOADED TRAILERS
2 (G D765 MISCELLANEOUS
KONUS HRS. FUEL |HRS. FUEL
FURNACE USAGE - USAGE
WOOoD OIL
#1 (- Houss = -
|TOTAL /97 Tstygp 1= 1€ 1] — # (2 Howrs o
DRYER OPERATION: ! '
' DRY FUEL QIL FUEL AVE. INLET |RUNNING DOWN AVG. WET AVQG. DRY REASON FCR
I USAGL L3S, USAGE [IRS. TZMF ™ wﬂ? TIML MOISTURE MOISTURE OIL USAGE
"ORE 372 o 5k Y o 3%. 30 1 5.1 Naae Usz
[surFaCE [b 758 = s 725 x> o4 1 957 Nanelse
| #OF 14 5116 33 116 15/32 12 19132 23/32 OTHER
~ UNITS v -2
A : LY L2575,
1
A 1/2 UNITS
l U Z 5"'.’
l l
| E&X
[F LESS THAN 99.5%, WHY? __ _
| +2+2MAINTENANCE/LOCK-OUT LOG**=
MOTOR # -
!t_.ochD FROM TO BFIEF DESCAIPTION OF WORK BEING DONE INITIALS OF PERSON
Eur - __LOCKING OUT
l .
|
l
IERSONNEL COMMENTS/CONCERNS: :
[ABSENT/TARDY REASON REASON

EXTRA PERSONNEL

!

)

i




N Aty
AR
lotisianA-2ACIFIC :

SHIFT OPERATING RE

T P
HJOULTON. MAINE :M‘ C
- . AM . -
JUPERVISOR ~7, Tomasin SHIFT (PM) W D DATE _ /:14/%8
RESS OPERATION: YARD OPERATIONS:
TINCXNESS |FRESSLOADS  |3/8* I'TG DOWNTIME (Mias) FIRE DUMP CLEANED ) TIMES
' M g lo loc| [TRucks useDoRECT TRUCKS
7 14 23089 | BAPK TRUCKS LOADED TRAILERS
U 11173 332478 MISCELLANEOUS
KONUS HRS. FUEL |HRS. FUEL
FURNACE USAGE USAGE
' WooD Ol
‘_ | ! )3 fua ®)
oa. |22 1357747 56 | n [ dwa, O
IRYER OPERATION: _ .
/ DRY FUEL OIL FUEL AVE., INLET |RUNNING DOWN AVG. WET AVG. DRY |REASON FOR
USAGE LDS. USACE lIRS. TEMF TIME MINS. z M’OISTUR_E MOISTURLE OIL, USAGE
ORE in _'2"*; A C s Y 7/c /e "f; G Y,87 I;VmL-ZL'--iﬁ"
SURFACE 70 b D & T wiksi 5 ¥32.87, S.ch Tz, L,
# OF 14 5116 3/8 716 15/32 12 19327 | 2332 OTHER
}= UNITS ]
A [ 26 25 K7pg
A 1/2 UNITS
! U cé_’a [y
| E&X
FLESS THAN 99.5%. WEY?
| *22MAINTENANCE/LOCK-OUT LOG™*
JOTOR #
LCCKED FROM TO BRIEF DESCRIPTION OF WORK BEING DONE INITIALS OF PERSON
Lt L _ | rocxine ouT
F T - — :
l |
L:asomm_ COMMENTS/CONCERNS:
ABSENT/TARDY | REASON EXTRA PERSONNEL | REASON




STC JPIRATORS LOG = f
1
HOULTON, ME sets | Z"I? i
i
grnift Electrician inscect 1hg R0 outside and take the foiliowing
~esdings every ITwWQ nours., Przss Lineman tc Y111 im ownen Eiszcirician
is Cusy S
getaliner:
Fecovery LZhamser cnist niet Zomeb. =xn.
Temperaiures Eress Temg Chamber Temp
Z I} = z W.C. Tampe

v

e e el e

e i o e o e e e a8 A A e e s kb e e —— ——— - ]

. ey i i i S A ik . — L

o et s e i e —— —  ———————————————— ———————

i ik o e L M — A S M S e ek fRk L A A i it i L A ik ek vy

e e e s s ———————y ————— — Y — —————

Propane tank #1 Cﬂ 3 =

) startusfshuﬁdown times, probiems, maintenancs
i.e chartrecorder time; :

iy Snift {(at 12

s, i i i e e e e

i ——————————

————— " — e 3 e ——rn —

e . ——— gy i

o —————— i g ey o i o —

A2
206 |
223 |
27

/7 1

Tank 22 55 %

items,

gtc.:

-
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; STC OFERATOE 'S LOG =2 Z
i i
a L= b
| HOULTON, ME. _ sete: 1-1Y i
snift Ejectrician inspect the RTO oulsice &nc take the. feciiowing
~zacings every FOUR hours., Press _inemar <C f411 in when Ejectrician
ig busy. rFropane readings: 3 X per- shift, Vaporizer: 1 X per snhift.
‘ = repang——————
=TS Fress .—-—-—-ﬂaurner—-w—z' Moctor —FSressures— Temperaiure
Deiza Iniet Temperature Julput % AMpS =70 Vaporizer Vaporizer
= Duct #1 &2 #1 72 - in out

o e e s e A ——— — . oy ——

e e o o e bt i o s o L i et e i o A o S S s < L5 S S S

e e e s e o A s St S ) L AS ot v i s i o A ———

—— v e = e b ——— b e et s —

Surner Setpoints: 1).15 35 STUZ SYSTSM: ON oFF L~

=¢ings taken by: DAY P\ o.c.L a s } L/‘/ “N.
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Fuel lype Any meter converslon faclors? e, AL T
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_ : Fuel type Any nieter converslon factors? _‘ By ! Manlt Chan b e — ALk Towes
; meter readings In Cu. It. for nal. gas _meler qmma_sua n nm_ for propane Sheel _Tiwo er
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B0ARD /4
READINGS TAKEN &Y p/u;/) Q»mm LINE SPEED
- WAX MD I ' PF RESIN
" IME WaX OJAY SL WAX FLOW MDI DAY MOI FLOW i FF REIIN PF RESIN
H°"ﬁ“* _TANK LEVEL|_RATE IN GAL TANK_LEVEL|_RATE IN GAL_DAY TANK_|_FLCW IN GAL
-:u‘ . / ’r . .
/ E;;m 3%
/ 74 " - ##:\
A IR T ARG D )
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v e #1 ae S rfe 4a lS e paal Pk, ; e P (s = 4

ENGiNee v

RTO Sempesseig® TIST } 3
. _ | ‘
eiiiriznin RSSIH USAGE .
- | page / of /
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