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EXECUTIVESUMMARY 

A Consent Decree between Louisiana-Pacific Corporation (LP), Kirby Forest Products, United 
States Environmental Protection Agency (EPA), and the Department of Justice (Civil Action No. 
CV93f-0869-L-0) was lodged in the United States District Court for the Western District of 
Louisiana on May 24, 1993. The Consent Decree was entered by Order of the Court, dated 
September 30, 1993. The LP medium density fiberboard (MDF) production line in Oroville, 
California is included in this Consent Decree. 

LP contracted Science & Engineering Analysis Corporation (SEACOR) to develop an acceptable 
Test Plan and Protocol for the performance of an emission measurement program. This 
emission measurement report was prepared by SEACOR for LP to meet the provision of the 
Consent Decree pertaining to the installation of the MDF Line No. 2 at the LP Oroville, 
California production facility. The relevant provision of the Consent Decree is Section VI. 
Additional Provisions, Part C. Additional Provisions Relatine to PS D and New Source Review 
atLP’sTomaha wk . WI . M w  i ula. MT. an d orovl l e .  CA Facilities, Paragraph 121. Paragraph 
121 requires LP to submit a protocol (which was completed) and perform a testing and 
evaluation sufficient to determine whether any prior construction activities at the LP MDF 
Oroville, California production facility were subject to the review and permitting provisions of 
the Prevention of Significant Deterioration (PSD) or New Source Review (NSR) programs for 
any of the regulated pollutants. 

.< 

The following emission evaluation test program report discusses the construction activities 
1 involved with LP’s 1985 expansion project to install MDF Line No. 2 and includes the results 

of the emission measurements performed at the Oroville, California MDF Line 2. 

The assumptionis made that the LP Orode ,  California production facility was an existing 
major source in 1985. A source is considered major if it has the potential to emit any criteria 
pollutant in amounts eq&l to or exceeding specified major source thresholds (100 or 250 tons 

A per year). 

Summary Table 1, Summary Table 2, and Summary Table 3 provide the average results of the 
particulate, formaldehyde, VOC emission measurements respectively. The summary tables 
present the average results in terms of pollutant concentrations and emission rates. Each source 
listed was sampled in triplicate for each of the three previously mentioned pollutant parameters. 
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In addition, emission rates of sulfur dioxide (Sq), oxides of nitrogen (NO3, carbon monoxide 
(CO), and total volatile organic compounds (VOCs) were quantified at the MEC Oil Heater (the 
only combustion source tested) outlet stack. The average emission measurement results for Sa, 
CO, and VOCs were negligible for this source. The average NO, emission rate recorded for 
the MEC Oil Heater is 0.72 lbslhr or 3.17 tondyr. 
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SUMMARY TABLE 1 

AVERAGE PARTICULATE MEASUREMENT RESULTS 
LOUISIANA PACIFIC 

OROVILLE, CA 

s lll 

5 - BOARD COOLER VENT 17 015 1.06E-0 
si2 

11 FILTER BOX OUTLET - SOUTH I 20,177 1.26E-061 1.96 8.60 11 
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SUMMARY TABLE 2 

AVERAGE FORMALDEHYDE MEASUREMENT RESULTS 
LOUISIANA PACIFIC 

OROVILLE, CA 
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1.0 INTRODUCTION 

Louisiana-Pacific Corporation (LP) owns and operates a Medium Density Fiberboard (MDF) 
plant located approximately onequarter mile south of Oroville, California. The LP property is 
bordered by Georgia-Pacific Way to the north, Baggett-Marysville Road to the south, Koppers 
Company property to the east, and State Highway 70 to the west. 

A Consent Decree between Louisiana-Pacific Corporation (LP), Kirby Forest Products, United 
States Environmental Protection Agency (EPA), and the Department of Justice (Civil Action No. 
CV93f-0869-Go) was lodged in the United States District Court for the Western District of 
Louisiana on May 24, 1993. The Consent Decree was entered by Order of the Court, dated 
September 30, 1993. The LP MDF production line in Oroville, California is included in this 
Consent Decree. The relevant provision of the Consent Decree is Section VI. Additional 
Provisions, Part C. Add itional Pro visions Relating to PSD and N ew Source Review at LP’s 
Tomahawk. WI. Missoula. MT. and Oroville. CA Facilities, Paragraph 121. Paragraph 121 
required LP to submit a testing and evaluation protocol and conduct an emissions test program 
.sufficient to determine whether any prior construction activities at the LP MDF Oroville, 
California production facility were subject to the review and permitting provisions of the 
Prevention of Significant Deterioration (PSD) or New Source Review (NSR) programs for any 
of the regulated pollutants. 

Science & Engineering Analysis Corporation (SEACOR) was contracted to draft and submit a 
Testing and Evaluation Protocol v) to EPA Region E. The TEP outlined the proposed test 

1 program which satisfied the provisions of the Consent Decree. The TEP was conditionally 
approved by EPA Region IX and SEACOR mobilized equipment and personnel to the Oroville 
facility on June 6, 1994. The emissions test program was conducted during a 14-day period 
beginning June 7, 1994 and ending June 20, 1994. 

The measurements were $erfonned in accordance with accepted EPA Reference Methods (RMs), 
as set forth in the Code of Fedend Regularions, Ti& 40, Part 60 (40 CFR 60); Appendir A. 
SEACOR’s mobile air measurements continuous emission monitoring (CEM) laboratory was 
located at the site to perform CEM measurements for volatile organic compounds (VOCs), total 
oxides of nitrogen (NOA, carbon monoxide (CO) and diluent oxygen (03 and carbon dioxide 
(COJ. SEACOR’s mobile CEM laboratory includes an Eagle Monitoring Systems Model 7000 
Flame Ionization Detection (FID) Total Hydrocarbon analyzer, Thermal Environmental 
Corporation (TECO) Model 10s chemiluminescent NO/NO, analyzer, TECO Model 48H non- 
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dispersive infrared (NDIR) gas filter correlation (GFVC) CO analyzer, and Servomex Model 
14OOB combination 02/C02 analyzer. 

The field test team was comprised of seven experienced engineers and technicians including Mr. 
John Rosburg - Manager of Source Testing and Team Leader, Mr. Ken Malmquist - Field 
Engineer, Mr. Ben Langwell - Instrument Technician, Mr. Brant Doorman - Field Engineer, 
Mr. Ian Fal00~ - Data Analyst, Mr. Chris Johnson - Field Operations Manager, and Mr. Jeff 
Marchioro - Engineerrnechnician. Mr. Jay Russell - Air Resources Manager was on-site at the 
onset of the field program to coordinate testing activities with plant operations. Mr. Bill 
Hcesman of LP was present on-site and was responsible for the coordination of the test program 
as well as collecting all pertinent process information. 

Section 2.0 of this report provides a brief facility description. Section 3.0 presents a detailed 
summary and discussion of results, including data for each individual sample run as well as the 
average of each sample series. The sampling and analytical methodology and the quality 
assurandquality control procedures that were incorporated into this comprehensive emission 
measurement evaluation are discussed in Sections 4.0, and 5.0 respectively. 

Appendix A contains the raw field data sheets, RM continuous emission monitor (CEM) 5- 
minute data averages, and copies of the analogue stripcharts generated during the measurement 
program. Appendix B provides all analytical data results. Included in Appendix C are 
calibration data and calibration gas standards certifications. 

.,I 
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2.0 FACILITY BACKGROUND 

2.1 . Sitekript ion 

The LP Medium Density Fiberboard (MDF) Line No. 2 is located in the fiberboard plant at the 
LP manufacturing facility located approximately onequarter mile south of Oroville, California. 
The LP property is bordered by Georgia-Pacific Way to the north, Baggett-Marysville Road to 
the south, Koppers Company property to the east, and State Highway 70 to the west. The LP 
facility is comprised of a fiberboard plant (hardboard and MDF production lines), a sawmill, 
a planer mill, and a dry kiln. The sawmill, planer, and dry kiln are presently not in operation. 

2.2 Site History 

The sawmill, planer mill, and dry kiln were constructed in 1969 and 1970. The fiberboard plant 
hardboard Line No. 1 and wood-fired boilers Nos. 1, 2. and 3 were installed in 1973. The 
boilers provided steam to operate both the sawmill and the fiberboard plant. 

LP completed an expansion project in 1985, which added the MDF Line No. 2 to the fiberboard 
plant. This expansion project is the focus of this report. 

Boiler No. 4, a four cell 80,OOO lblhr wood fuel-fired steam generator manufactured by Wellons '* 
was constructed in 1987. Boiler No. 1, Boiler No. 2, and the fuel dryer were decommissioned 

I to provide emission offsets for Boiler No. 4. Boiler No. 1 and Boiler No. 2 were removed. 

Installation of Boiler No. 5 ,  a 30,000 lblhr Cleaver Brooks with Coen suspension burner sander 
dust and natural gas-fired steam generator, was completed in 1991. Boiler No. 3 was 
decommissioned and removed after Boiler No. 5 came on-line. 

NOTE: Both Boiler No. 4 and Boiler No. 5 were included in the Consent Decreein Section VI., 
Additional Provisions, Part A., Additional Provisions Relating to Bo ilers No. 4 and 5 at GP's 
Oroville. Cal ifornia Facility. The scope of this document does not address these provisions. 
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2.3 Construction Activities 

MDF Line No. 2 Expansion Project In 1985, an Authority to Construct (AC) Permit (LP0-75- 
04-AC) was obtained from the Butte County Air Pollution District for the LP expansion project. 
This project included either construction or modifications of the following areas and equipment. 

Raw Material Receiving and Storage: 

e Raw material conveying 

Raw Material FYaxssing: 

e Raw material conveying 

e Hammer milYhog system with cyclone control ((2-4) 

Refining and Blending: 

e Material conveying 

e Fiber dryer 

c e Fiber dryer cyclones (C-5 and C-6) with fiber storage bin @-6) 

I MDF Line No. 2 Manufacturing: 
\ 

e Forming head supply and reject with cyclone and baghouse control 
*' (C/D-5) 

e Material reject with cyclone and baghouse control (C/D-8) 
a. 

e Sawline and baghouse control ( C D 1  and CID-4) and fiber storage bin 
@-a 

e Sanderline with baghouse control (CID-2) and fiber storage bin @-3) 

e Press fume roof vents (RV-8, RV-9, RV-10, RV-11) 
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Resin StoragdGlue Mix Area (Glue Kitchen): 

0 Resin storage tanks and associated piping 

0 Mix vat 

This project was completed in 1985, and a Permit to Operate (LpQ87-07/8) was issued to LP 
by the Butte County Air Pollution Control District. 

2.4 Medium Density Fiberboard L i e  No. 2 

2.4.1 Description of MDF L i e  No. 2 

MDF is manufactured on MDF Line No. 2 in a continuous process, beginning with fibenzing 
wood chips (primarily pine and fir) in an attrition mill where the water-based urea formaldehyde 

resin is blowline blended, resulting in resincoated wood fibers. The fiber is injected into 
the MEC dryer loop where it is dried to the required moisture content at 210°F to 230°F and 
emptied into the fiber dryer cyclones. The fiber is then blown into the material cyclone above 
the former. A fiber mat of a specified thickness (depending on final product thickness and 
density) is continuously laid down in the former, the edges are shaved off, and the shaved-off 
fiber is returned to the matexial cyclone. The mat continues into the preampressor, and upon 
exiting, the mat edges are trimmed to a uniform width. The mat enters a continuous press 
(Siempelkamp) where, under conditions of heat and pressure, the resin is cured, bonding the 

i wood fibers into fiberboard. The press platens are heated with 500°F oil from the MEC oil 
heater. The fiberb0an-I is cut to length by the flying cut-off saw. The boards continue to the 
cooler where they are held on edge and allowed to cool. The faces of the cooled boards are 
sanded and continue to the finish saws where they are cut to the appropriate dimensions. The 
finished sheets of fiberboard are stacked and moved into the warehouses for storage and 
shipment. 

' 
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The MDF Line No. 2 manufacturing process as it presently exists can be divided into seven 
major divisions. These divisions are identified as: 

a Raw Material Storage e Raw Material Processing 

e Refining and Blending e Resin StoragdMix Room 

e Finishing Area e Waste Handling 

e Medium Density Fiberboard Consolidation 

Point source and fugitive emissions of regulated pollutants may occur in all stages of the 
proms. These emissions result from storing the wood chips (volatile organic compounds 
WOCs] and particulate), storing the UF resin (formaldehyde), drying the resinmted fiber 
(VOCs, particulate, and formaldehyde), consolidation of the fiber into MDF (particulate, VOCs, 
and formaldehyde), and finishing of the MDF (particulate, VOCs, and formaldehyde). 

2.4.2 Minor Modifications of MDF Lie No. 2 - 1985 to Present 

There have been minor process and equipment modifications to MDF Line No. 2 since 1985. 
The process modifications include resin changes and lowering of dryer temperatures (in 1990, 
dryer temperature was lowered from 275OF-280"F to 210°F to 230°F). The resins used to 
manufacture MDF have always contained formaldehyde as a major constituent, but the molar 
ratio of formaldehyde to urea has been lowered to decrease formaldehyde emissions from the 

I finished product. The dryer temperatures were lowered when it was determined that the lower 
kmperatures resulted in reduced process emissions of VOCs. 

' 

The minor equipment changes also include rerouting of particulate to different baghouses, 
addition of baghouses, and addition of the filter box control device on the fiber dryer cyclones. 

These modifications have been made in the continual effort to lower regulated,emissions from 
the MDF manufacturing process. 
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2.4.3 Regulated Pollutants in 1985 

The listed regulated pollutants applicable in 1985 were carbon monoxide (CO), nitrogen oxides 
(NOJ, sulfur dioxide (Sq), total suspended particulate (TSP), ozone (measured as total VOCs), 
and lead. These listed pollutants are referred to as the criteria pollutants. 

Furthermore, LP recognizes that formaldehyde (HCHO) is a major component of VOCs emitted 
from the MDF manufacturing proms. Where it is appropriate, LP will quantify the HCHO 
component of the VOCs with the understanding that the regulated pollutant (in 1985) was total 
VOCs. 

2.4.4 MDF Lime No. 2 Emission Sources 

There are two types of emissions sources of criteria pollutants associated with MDF Line No. 2. 
These sources are stationary point sources and fugitive emission sources. The type of emission 
sources that are applicable to MDF Line No. 2 for PSD and NSR determination are the 
stationary point sources. A list of the identified stationary point sources associated with MDF 
Line No. 2 are presented in Summary Table 1. 

The fugitive emission sources from the LP Oroville, California facility are not applicable for 
PSD determination according to the following regulations. As defined in the PSD regulations, 
fugitive emissions are those "...which could not reasonably pass through a stack, chimney, vent, 
or other functionally equivalent opening." To the extent that they are quantifiable, fugitive ' 

, emissions are included in the potential to emit (and increases due to modification), if they occur 
I at one of the following stationary sources: 

1 
8 Any belonging to one of the 28 named PSD source categories, which were 

explicitly identified in Section 169 of the Clean Air Act (the Act) as being subject 
to a 100-tpy emissions threshold for classification of major sources; 

8 Any belonging to a stationary source category that as of August 7, 1980 is 
regulated (effective date of proposal) by New Source Performance Standards 
(NSPS) pursuant to Section 11 1 of the Act; and 

8 Any belonging to a stationary source category that as of August 7, 1980 is 
regulated (effective date of promulgation) by National Emissions Standards for 
Hazardous Air Pollutants (NESHAP) pursuant to section 112 of the Act. 
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The LP Oroville, California production facility does not fall into any listed stationary source 
category under PSD regulations; therefore, fugitive emissions are not applicable. 

2.4.5 Stationary Point Source Descriptions 

A brief description of the stationary point sources associated with MDF Line No. 2 and the 
applicable regulated pollutant emitted from each source follows. 

1. 

2. 

2.A. 

3. 

: 3.A. 

i 

I 

Raw Material Storag- e 

There are. no identified point sources in this part of the MDF manufacturing process. 

Raw Material Processing 

Cyclone C-4 

This cyclone receives hogged shavings material from raw material storage. The air 
exhausts through a 33.5-inch circular hole in the top of the cyclone. 

The emissions associated with this cyclone are. TSP and VOCs. 

Refinine and Blending 

MEC Dryer Loop North Cyclone Outlet 

..I 

The MEC dryer loop north cyclone d v e s  the refined, dried, and resin-impregnated 
fiber from the MEC dryer loop. The MEC dryer loop presently exhausts through the 
cyclone into the filter box; however, this filter box was installed in 1992. When the 
MDF Line No. 2 became operational, the MEC dryer loop exhausted directly through 
the cyclone to atmosphere. The 48-inch diameter circular "downcomer" duct was 
installed to direct the emissions from the cyclone into the filter box. A measurement of 
the emissions flowing through the "downcomer" should be representative of the emissions 
exhausting to atmosphere in 1985. 

The emissions associated with the MEC dryer loop north cyclone are TSP, VOCs, and 
HCHO. 
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3.B. MEC Dryer Loop South Cyclone Outlet 

The MEC dryer loop south cyclone also receives the refined, dried, and resin- 
impregnated fiber from the MEC dryer loop. The MEC dryer loop presently exhausts 
through the cyclone into the filter box; however, this filter box was installed in 1992. 
When the MDF Line No. 2 became operational, the MEC dryer loop exhausted directly 
through the cyclone to atmosphere. The 48-inch diameter circular "downcomer" duct 
was installed to direct the emissions from the cyclone into the filter box. A measurement 
of the emissions flowing through the "downcomer" should be representative of the 
emissions exhausting to atmosphere in 1985. 

The emissions associated with the MEC dryer loop south cyclone are TSP, VOCs, and 
HCHO. 

3.C. North Cyclone Filter Box Exhaust 

The emissions from the MEC dryer loop north cyclone enter the north filter box and pass 
through fiberglass wire mesh where particulate is removed. The emissions exhaust 
through a down-sloping horizontal duct with a height of 60 inches and a width of 144 
inches. As previously mentioned, the filter box was installed in 1992, resulting in an 
obvious reduction in particulate emissions. 

The emissions associated with the north cyclone filter box exhaust are TSP, VOCs, and " 

HCHO. 

3.D. South Cyclone Filter Box Exhaust 

The emissions from the MEC dryer loop south cyclone enter the south filter box and pass 
through fiberglass wire mesh where particulate is removed. The emissions exhaust 
through a down-sloping horizontal duct with a height of 60 inches and a width of 144 
inches. As previously mentioned,' the filter box was installed in 1992, .resulting in an 
obvious reduction in particulate emissions. 

The emissions associated with the south cyclone filter box exhaust are TSP, VOCs, and 
HCHO. 
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Note: There is an apparent point source designated as the missile bunker in this division. 
The missile bunker is a three-sided concrete bunker where the blow-off material from the 
M D F Line No. 2 is deposited. Although there is a small cyclone on top of the missile 
bunker where some of the emissions exhaust (mostly steam), the front is completely 
open. This is necessary for the removal of the deposited material. Since the emissions 
"...could not reasonably pass through a stack, chimney, vent, or other functionally 
equivalent opening," this is deemed a fugitive source. 

4. Resin StoragelMix Room 

The resin storagehix room is housed in the fiberboard plant. There are eight storage 
tanks and two mix vats in this room. These storage tanks contain UF resins (four tanks 
for MDF Line No. 2, two tanks for Hardboard Line No. l), boric acid solution tank 
(Hardboard Line No. l), and a wax tank (Hardboard Line No. 1). The tanks vent 
directly into the room, and the room is ventilated by passive wall vents to the outside. 

The emissions associated with the resin storage/mix mom is HCHO. 

5. Medium Densitv Fiberboard C onsolidation 

5.A. Carter Day Baghouse No. 5 

The Carter Day (CD) baghouse No. 5 receives the air exhaust from the material cyclone ' 
above the former. The CD baghouse No. 5 emissions exhaust through a down-sloping 
rectangular duct with a height of 36 inches and a width of 96 inches. 

The emissions d a t e d  with the CD baghouse No. 5 exhaust are TSP, VOCs, and 
HCHO. 

i 

I 

5.B. MEC Oil Heater 'Exhaust Stack 

The MEC Oil Heater heats the oil used to heat the press platens for board consolidation. 
This heater uses a natural gas burner at a rate of 8 million BTU/hr to heat the oil to 
500°F. The maximum firing rate of this burner is 10 million BTU/hr. The natural gas 
burner exhausts through an 17.0-inch stack. 
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The emissions associated with the MEC oil heater exhaust stack are CO, NO., VOCs, 
and SO2. 

5.C. South Vent Over Hot Press 

The continuous hot press is partially enclosed, and emissions are vented from this 
enclosure by three powered fans in the roof. The fans are powered by 10 hp motors and 
exhaust through a 67.5-inch diameter duct (equipped with butterfly flaps) that extends 
approximately 2 feet above the roof. The south vent over hot press is the southernmost 
fan in the linear orientation over the hot press. 

The emissions associated with the south vent over hot press are TSP, VOCs, and HCHO. 

5.D. Middle Vent Over Hot Press 

The middle vent over hot press is a powered vent (identical to the south vent over hot 
press) and removes hot press emissions. This vent is located between the south vent over 
hot press and the north vent over hot press. 

The emissions associated with the middle vent over hot press are TSP, VOCs, and 
HCHO. 

._I 5.E. North Vent Over Hot Press 

I The north vent over hot press is a powered vent (identical to the south vent over hot 
press) and removes hot press emissions. This vent is located north of the middle vent 
over hot press. 

The emissions associated with the middle vent over hot press are TSP, VOCs, and 
HCHO. 

Vent Over Flying Cut-Off Saw 

1 

i 

5.F. 

The vent over flying cut-off saw is a powered vent (identical to the south vent over hot 
press) and removes emissions in the flying cut-off saw area. This vent is located over 
the flying cut-off saw. 

The emissions associated with the vent over flying cut-off saw are TSP, VOCs, and 
HCHO. 



I 
I 
1 
1 
I 
11 
1 
1 
11 
I 
'I 
I 
I 
'I 
I 
$1 
I 
I 
I 

SEACOR 

5.G. 

6. 

7. 

7.A. 

7.B. 

I 

J 
? 

7.c. 

Vent Over Board Cooler 

The vent over board cooler is a powered vent (identical to the south vent over hot press) 
and removes emissions in the board cooler area. This vent is located over the board 
cooler. 

The emissions associated with the vent over board cooler are VOCs, and HCHO. 

Finishing Anq 

There are no identified point sources of emissions in this area. 

Waste Handling 

Carter Day Baghouse No. 1 

This baghouse receives sander dust from the sander. The baghouse exhausts through a 
down-sloping rectangular duct 25 inches in height and 96 inches in width. 

The emissions associated with CD baghouse No. 1 are TSP, VOCs, and HCHO. 

Carter Day Baghouse No. 2 

This baghouse also receives sander dust from the sander. The baghouse exhausts through 
a down-sloping rectangular duct 25 inches in height and 96 inches in width. 

The emissions associated with CD baghouse No. 2 are TSP, VOCs, and HCHO. 

Carter Day Baghouse No. 4 

.. 

This baghouse receives material from the flying cut-off saw. The baghouse is under 
negative pressure and has a run of 3Wich diameter circular ducting behveen the 
baghouse outlet and the blower. Sampling the emissions in this duct represent the 
effluent vented to the atmosphere. 

The emissions associated with CD No. 4 are TSP, VOCs, and HCHO. 

Table 2-1 presents the description of the source, pollutants, and the methodology used to 
perform the testing. 



I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 

I 

SEACOR 

TABLE 2-1 

STATIONARY POINT SOURCE DESCRIPTIONS 

OROVILLE, CALIFORNIA MEDIUM DENSITY FIBERBOARD LINE NO. 2 
LOUISIANA-PACIFIC CORPORATION 

swce 
I d e n t i f i n  Source Description PollUtaot8 Sampling and AnalyUePl 

code Me(h0dologp 

2.A. I CycloneC-4 I TSP,VOC I R M l , 2 , 3 A , 4 , 5 , 2 0 2 , Z A  

TSP, VOC. HCHO RM 1.2, 3A, 4.5, 202. Z A ,  0011 I I MEC Dryer Loop North 
Cyclone Outlet I 

3.B. MEC Dryer Loop South TSP, VOC, HCHO RM 1.2, 3A, 4.5, 202, 25A. 0011 
Cyclone Outlet 

3.c. North Cyclone Filter Box TSP. VOC, HCHO RM 1.2, 3A, 4,5,202,25A. 0011 
Exhaust (Optional) 

3.D. South Cyclone Filter Box 
Exhaust (Optional) 

TSP, VOC, HCHO RM 1, 2, 3A, 4, 5, 202.25A. 0011 

4. Resin StoragelMix Room HCHO Badge Monitors 

5.A c/D Baghouse No. 5 RM 1, 2, 3A, 4. 5, 202, ZA, 0011 

S.B. MEC Oil Heater Exhaust CO, NOn, SO2. RM 1.2. 3A, 4.5,202. Z A ,  0011 

TSP, VOC, HCHO 

VOC 

5.c. South Vent Over Hot Press TSP, VOC, HCHO RM 1,2,3A, 4,5,202,25A, 0011 

5.D. Middle V a t  Over Hot Prcss TSP, VOC, HCHO RM 1,2,3A, 4,5,202, Z A ,  0011 

5.E. North V a t  Over Hot Press TSP. VOC, HCHO RM 1,2,3A, 4.5.202, Z A ,  0011 

5.P. Vent Over Flying Cut-Off TSP, VOC, HCHO RM 1,2,3A, 4,5,?202. Z A ,  0011 
Saw 

5.G. V a t  Over Board Cooler TSP. HCHO RM 1.2, 3A, 4, 5, 202.25A. 0011 

I.A. C/D Baghouse No. 1 RM 1.2. 3A, 4, 5,  202, Z A ,  0011 TSP, VOC, HCHO 

I.B. C/D Baghouse No. 2 TSP, VOC, HCHO RM 1.2, 3A, 4, 5, 202,ZA. 0011 

I.C. C/D Baghouse No. 4 TSP, VOC, HCHO RM 1.2, 3A, 4, 5,202,ZA. 0011 
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2.5 Evaluation Protocol 

The impact of the construction of MDF Line No. 2 with respect to the PSD and NSR programs 
was evaluated by performing a comprehensive source testing program on the identified stationary 
point sources associated with the expansion activities. An assumption was made that the LP 
Oroville, California production facility was an existing major source in 1985. A source is 
considered major if it has the potential to emit any criteria pollutant in amounts equal to or 
exceeding specified major source thresholds (100 or 250 tpy). 

The pollutants that were tested (where appropriate) are the criteria pollutants applicable in the 
1985 regulatory climate. These criteria pollutants are TSP, NO,, SO2, CO, and Ozone (VOCs). 

Furthermore, LP recognizes that formaldehyde (HCHO) is a major component of VOCs emitted 
from the MDF manufacturing p m s .  Where it was appropriate, LP quantified the HCHO 
component of the VOCs with the understanding that the regulated pollutant (in 1985) was total 
vocs. 

Recognizing that minor modifications have been applied to the process and equipment in the time 
from 1985 to 1992, testing of the MDF line No. 2 as it presently exists (with one exception) was 
appropriate. The exception is that rather than testing the exhaust from the south and north filter 
box exhausts (sample points 3.C. and 3.D.), it was possible to test the "downcomer" ducts from 
both the north and south cyclones (sample points 3.A. and 3.B.). This was representative of the 
emission streams from the cyclones before the filter boxes were installed (1992). 

., 

1 The reasoning to test the MDF Line No. 2 under present conditions (noting the aforementioned 
exception) is that all the p m x s  and equipment modifications were performed to lower the 
emissions from the manufacturing process. 

The parameters to be used in the evaluation of the PSD or NSR applicability with respect to area 
attainment status for criteria pollutants will be those that existed in 1985. In 1985, Butte County 
Air Pollution Control District (APCD) had an attainment classification for all criteria pollutants 
except for ozone. The area classified was a moderate nonattainment area for ozone (per Gina 
Facca, Butte County APCD) on March 3, 1978 (FR Vol. 43, pg. 8964, sec. 81.305). 

.. 
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2.6 Emission Estimating Techniques For Point Sources 

There are four typical techniques employed to estimate emissions from stationary point sources. 
These techniques are stack testing, use of emissions factors, conducting a material balance, and 
performing engineering calculations. The technique chosen to estimate the emissions from the 
point sources listed in Summary Table 1 (with one exception) is the stack test. 

The stack test is the most preferred technique in the emission estimating technique hierarchy. 
Stack testing can be very accurate if : 

0 performed using validated methods; 

0 the validated method is appropriate for the source type tested; and 

0 performed under representative annual operating conditions. 

The stack test is the only accurate means to estimate emissions from unique sources. The 
sources considered in this report qualify as unique sources, and the emissions must be estimated 
using actual stack testing. 

The one exception is the resin storagdmix room (Point Source 4). This area is ventilated by 
passive wall vents, and it is not possible to directly test the emissions laving the area with stack 
testing. The emissions may be quantified, however, by performing ambient monitoring for ” 
HCHO and assuming five room air changes per hour. This employs both ambient monitoring 

i 
I and engineering calculations. 

I 
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3.0 DISCUSSION OF RESULTS 

3.1 General 

The measurement program was conducted by experienced technical personnel of SEACOR's Air 
Resources Laboratory located in Fort Collins, Colorado. The results of the test program were 
derived according to the 40 CFR 60, Appendir A. The test program was conducted June 6 
through 18, 1994. 

Particulate, HCHO, and total VOCs were quantified at the five roof vents, four Carter Day 
baghouses, two filter box outlets, and two downcomer sources. The Mu: Oil Heater exhaust 
was evaluated for emissions of NO,, SO2, CO, and VOCs. All emission measurements for each 
source were performed in triplicate. In addition, ambient measurements of HCHO were 
performed in the Resin StoragdMix Room. It was the intention of this measurement program 
to quantify particulate and VOC emissions from the C-4 Cyclone. SEACOR was unable to 
perform these measurements due to cyclonic nature of the exhaust flow. Efforts were made by 
LP to straighten the flow, but were not successful. 

3.2 Support Measurements 

EPA RM 1, "Sample and Velocity Traverses for Stationary Sou~ces," was conducted prior to 
the initiation of the particulate and HCHO measurements of each source to determine the number 

This method ensures that accurate and 
kpresentative measurement points are selected for the determination of the volumetric flow rate 
of the exhaust gas. 

Flow rate, molecular weight, and moisture measurements were performed in support of each 
particulate and HCHO An as well as the three sample runs conducted at the MEC Oil Heater 
outlet. The support measurements were necessary for the calculation of volumetric flow rates. 
The volumetric flow rate results were used for the determination of emission rates. The overall 
average of the volumetric flow rates determined for the particulate and HCHO measurements 
was used for each VOC sample run. 

I and location of the appropriate traverse points. 



I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 

SEACOR 

Flow rate measurements were conducted according to EPA RM 2, "Determination of Stack Gas 
Velocity and Volumetric Flow Rate Crype S Pitot Tube)." These measurements were combined 
and conducted as a part of each particulate and HCHO sample run. Three flow rate 
measurements were also performed as a stand-alone procedure for the MEC Oil Heater emission 
measurements. 

EPA RM 3A, "Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular 
Weight (Instrumental Analyzer procedure)," was utilized for determining oxygen (9) and 
carbon dioxide (Cq) concentrations at each source. One gas sample from each source was 
collected in a clean, dry Tedlar bag and subjected to a Servomex combination O2 and C02 
analyzer for analysis. The analysis of these samples demonstrated that each source (except the 
MEC Oil Heater) was ambient in nature and no further analysis was deemed necessary. For 
these sources an O2 concentration of 20.9% and C@ concentration of 0.0% was used for the 
calculation of molecular weight. 

The MEC Oil Heater, a combination source, was continuously sampled for O2 and C@ content. 
The average of the recorded O2 and C02 concentrations for each one hour sample run was used 
for molecular weight determinations. 

Moisture measurements were conducted according to EPA RM 4, "Determination of Moisture 
Content in Stack Gases." Moisture determinations were conducted as a part of each particulate 
and HCHO sample run. For the MEC Oil Heater three moisture measurements were conducted 
as a stand-alone procedure, one for each one-hour gaseous pollutant sample run. c 

1 All of the support measurement tables provided in the following subsections list pertinent stack 
And test parameters used for the calculation of pollutant concentrations and emission rates. 
Listed in the support measurement tables are the average quare mot of the recorded differential 
pressures, average stack and meter temperatures (OF), sample volume (DSCF), moisture percent 
(H20 %), velocity (Wsec), flow rate (ACFM and DSCFM), and isokinetic percent ( I S 0  %) for 
each sample run. Other pertinent data is also provided in these. tables such as run number, date, 
time, and average of the sample runs. 4 
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3.3 Carter D a y  #1 Baghouse Results 

The Carter Day #1 Baghouse receives sander dust from the sander. This source was tested for 
particulate, HCHO, and total VOCs. The particulate, HCHO, and VOC measurements of this 
source were performed June 9 through 10, 1994. Table 3-1 provides the results of the support 
measurements recorded during the particulate, HCHO, and VOC sample runs. 

The flow rate during the particulate and HCHO samples was quite consistent. The third HCHO 
sample run had a percent isokinetic rate of 89.196, which is below is slightly below the desired 
limit of 100 *lo%. 

Table 3-2 provides the results of the three individual particulate sample runs conducted at the 
Carter Day #1 Baghouse. The mass gain of each fraction of the samples, concentration, and 
emission rate are also provided. Also included in this table is the average of the three sample 
runs. The particulate emission rate ranged from 0.72 lbdhr to 1.21 lbdhr yielding an average 
of 0.98 Ibdhr. 

The Carter Day #1 Baghouse HCHO results are presented in Table 3-3. The results of these 
samples displayed some degree of variability ranging from 0.03 lbdhr to 0.09 lbdhr. The 
average of the HCHO emission rates is 0.05 lbdhr. 

Table 3-4 provides the results of the three VOC sample runs. These results are quite consistent 
ranging from 0.57 lbdhr to 0.64 lbslhr as carbon. The average VOC emission rate is 0.60 
lbs/hr as carbon. 

I 

3.4 

Similar to the Carter Day #1 Baghouse, the Carter Day #2 Baghouse also receives sander dust 
from the sander. The pirticulate, HCHO, and VOC emission measurements were performed 
June 10, 11, and 13, 1994. Table 3-5 lists the results of the measurements conducted in support 
of the pollutant sample runs. The flow rate data recorded for the particulate and HCHO 
measurements is quite consistent. The isokinetic percent for the first particulate sample is low 
at 87.796, but the results of that sample are quite similar to the second particulate sample. 

Carter Day #2 Baghouse Results 

The results as well as the average of the particulate sample runs are listed in Table 3-6. The 
results of the first two particulate are quite similar. The third sample was considerably higher 
than first two. The particulate emission rate ranged from 0.83 lbdhr to 1.46 lbdhr. The 
average particulate emission rate of this source is 1.05 lbdhr. 
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TABIE 3- 1 

SUPPORTMEASUREMENT RESULTS 
CARTER DAY #l - BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE, CA 

CD#l-PI 09-Jun-94 1013-1146 
CDIl-PZ 09-Jun-94 1401-1553 
CD#l-P3 10-Jun-94 0847-1120 

Averages: II 
CDX1-F1 09-Jun-94 1013-1205 
CDBl-FQ 09-Jun-94 1404-1640 
CD#l-F3 10-Jun-94 0840-1115 

Averages: /I 
Overall Average: II 

0.59 2.43 107 91 5299 2.17 34.6 17.829 16.173 96 
0.61 2.54 117 104 55.54 1.63 36.0 18583 16.622 98 
0.64 289 io6 97 sa18 0.11 37.2 19.206 17.781 96 

0.61 262  110 97 55.57 1.30 35.9 18.539 16.859 97 

0.63 1.40 110 90 41.32 1.79 37.1 19.111 17,339 94 
0.63 1.36 121 106 40.24 0.75 37.2 19.193 17,213 92 
0.64 1.45 108 94 39.89 1.48 37.6 19.409 17.636 89 

0.63 1.40 113 97 40.48 1.34 37.3 19.237 17.396 92 

0.62 201 1 2  97 48.03 1.32 36.6 18.888 17.127 94 

TABLE 3-2 
I 

PARTICULATE MEASUREMENT RESULTS . CARTER DAY # 1 -  BAGHOUSE 
LOUISIANA PACIFIC - OROVILLE, CA 

t 

., 

s, 

P1 16,173 52.99 13.1 0.0 15 153 29.9 19,924 1.24E-06 1.21 5.29 
P2 16,622 5554 132 0.0 1.8 3.1 18.1 11,507 7.18E-07 0.72 3.14 
P3 17.781 58.18 13.9 0.0 1.4 10.2 255 15,477 9.66E-07 1.03 452 

Average 15,636 9.76E-07 0.98 431 

Lp- HDF -*. - llrpm 3-4 Awm. 1% 
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Fl 17,339 4132 
n 17213 40.24 
F3 17.636 39.89 

SEACOR 

953.66 1472250 90 916.91 784 489E-08 0.05 0.22 
1,562.91 177 2250 90 1,518.66 1,333 832E-08 0.09 038 
48050 164 2250 90 43950 389 2.43E-08 0.03 0.11 

Average 835 521E-08 0.05 024 

TABLE 3-3 

FORMALDEHYDE MEASUREMENT RESULTS 
CARTER DAY #1 - BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE, CA 

TABLE 3-4 

VOC MEASUREMENT RESULTS 
CARTER DAY # 1 -  BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE, CA 

1 06/09/94 1355-1455 17.127 6.0 18.1 058 254 
2 06/09/94 1455-1555 17,127 6.7 20.0 0.64 2.80 
3 06/09/94 1630’1700 17.127 6.0 17.9 057 250 

4 

Average 6.2 18.7 0.60 2.62 

I1 I )  
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CD2-PI 10-Jun-94 1636-1740 
C D 2 - n  11-Jun-94 0821-0922 
CD2-P3 11-Juo-94 1155-1458 

Averages: 

CD2-P1 13-Jun-94 1401-1505 
CD2-F2 13-Jun-94 1528-1706 
CD2-F3 13-Jun-94 1905-2009 

Averages: 

I 

I 

TABLE 3-5 

SUPPORT MEASUREMENT RESULTS 
CARTER DAY #2 - BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE CA 

P2 11,284 30.83 152 0.0 0 9 1.4 175 20,043 1ZE-06 0.85 3=/1 
11,761 30.86 11.7 0.0 0.8 165 29.0 33,182 2.07E-06 1.46 6.40 

Average 25,289 158E-06 1.05 4.58 

p3 

I 
I 

0.36 1.89 125 113 37.12 1.46 21.5 11.106 9.794 88 
0.41 1.03 103 86 30.83 1.64 23.9 12.312 11.2&( 97 
0.43 1.15 119 102 30.86 1.93 25.5 13.173 11.761 93 

0.40 1.36 115 100 32.94 1.68 23.6 12.197 10.946 93 

0.38 0.86 113 92 29.58 1.93 226 11.636 10,444 101 
0.40 0.97 115 99 28.93 1.76 23.5 12.110 10.850 95 
0.40 0.96 108 88 28.97 1.20 23.2 11,952 10.910 94 

0.39 0.93 112 93 29.16 1.63 23.1 11,899 10.735 97 

1 11 Overall Average: 0.40 1-14 114 97 31.05 1.65 23.4 12.048 10.840 

I 
I I 

d 

TABLE 3-6 

PARTICULATE MEASUREMENT RESULTS 
CARTER DAY #2 - BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE, CA . 
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Table 3-7 presents the three Carter Day #2 Baghouse HCHO results. These results are quite 
consistent with no variation in the Ibdhr emission rate. All three samples had an emission rate 
of 0.04 lbslhr. 

Table 3-8 provides the VOC emission rates were also similar. The VOC emissions ranged from 
0.40 lbslhr to 0.42 lbslhr yielding an average of 0.41 lbdhr. 

3.5 Carter . .. Day #4 Baghouse Results 

The Carter Day #4 Baghouse collects material from the flying cut-off saw. The pollutant 
measurements of this baghouse were conducted upstream of the exhaust fan under negative 
pressure. The particulate, HCHO, and VOC emission measurements were performed June 7, 
8, and 15, 1994. Table 3-9 presents the support measurement results. The flow rate data 
recorded for the particulate and HCHO measurements is unvarying. The percent isokinetics for 
all of the particulate and HCHO sample runs are well within the tolerance limits. 

Table 3-10 depicts the results of the three particulate samples collected at the Carter Day #4 
Baghouse. The emission results of runs 2 and 3 are similar. The emission rate of run number 
1 was nearly double that of runs 2 and 3. The results ranged from 3.43 lbdhr to 7.90 Ibdhr 
yielding an average of 5.19 lbdhr. 

” The three HCHO sample run results are presented in Table 3-11. Sample run number 3 was 
slightly higher than the first two runs; however, they are all in the same range. The emission 

1 results varied from 0.33 lbdhr to 0.46 lbdhr giving an average HCHO emission rate of 0.39 
lbdhr. 

There was little’degree of variability between the three VOC sample runs as displayed by Table 
3-12. The three VOC sample run results ranged from 0.25 lbslhr as carbon to 0.26 lbdhr as 
carbon. The average of’the three runs is 0.25 lbdhr as carbon. 

.._ 
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P1 10,444 2958 
F2 10,850 28.93 
F3 10.910 28.97 

TABLE 3-7 

FORMALDEHYDE MEASUREMENT RESULTS 
CARTER DAY #2 - BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE, CA 

1,0252 220 503 113 9273 1,107 691E-08 0.04 0.19 
811.8 132 503 113 753.0 919 5.7433-08 0.04 0.16 
833.7 210 503 113 7402 902 5.63E-08 0.04 0.16 

Average 976 6.09E-08 0.04 0.17 

No. (DSCPM) (DSCF) 

- 
1 06/13/94 1400-1500 10,840 6.9 20.7 0.42 1.84 
2 06/13/94 1500-1600 10.840 6.7 20.0 0.41 1.78 
3 06/13/94 1600-’1700 l o w  6.6 198 0.40 1.76 

. I  Average 6.7 202 0.41 1.79 
.?, 

- 

TABLE 3-8 

VOC MEASUREMENT RESULTS 
CARTER DAY #2 - BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE, CA 
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P1 . 33275 43.79 
P2 33,776 4450 
P3 33,836 4633 

SEACOR 

.. 
"345 9.0 1.1 34.0 78.6 63,380 396E-06 7.90 34.60 
31.8 103 0.0 0.0 42.1 33,406 2.09E-06 4.23 1851 
29.2 4.1 0.7 15 355 27,057 1.69B-06 3.43 15.02 

Average 41.281 2588-06 5.19 22.71 

TABLE 3-9 

SUPPORT MEASUREMENT RESULTS 
CARTER DAY #4 - BAGHOUSE 

LOUISIANA PACIFIC - OROVILLJZ, CA 

CD4-1P 07-Jun-94 1855-1900 1.34 1.37 88 92 43.79 0.28 78.2 36,004 33,275 96 
CD4-2P 07-Jun-94 1946-2108 1.35 1.39 80 86 44.50 0.37 78.3 36.039 33,776 96 
CD4-3P 08-Jun-94 1000-1119 1.36 1.46 85 82 46.33 0.39 79.3 36.515 33.836 99 

AWI~~CS: 1.35 1.40 84 87 44.87 0.35 78.6 36.186 33.629 97 

CD4-1P 07-Jun-94 1705-1800 1.35 2 0 1  86 90 36.20 0.65 78.9 36,301 33553 105 

CD4-3P 08-Jun-94 1OOO-1118 1.42 2.38 83 84 58.83 0.79 827 38,077 35.302 104 

Averages: 1.40 220 82 86 50.70 0.72 81.4 37,453 34.821 103 

Overall Average: 1.38 1.80 83 87 47.79 0.53 80.0 36,819 34.225 100 

CD4-2P 07-Jun-94 1947-2107 1.43 2.22 78 85 57.06 0.72 825 37.980 35.608 100 

PARTICULATE MEASUREMENT RESULTS 
CARTER DAY #4 - BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE, CA 

t , 

./I 

TABLE 3- 10 
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l m  
1 

I 
1 
I 

P1 33553 36.20 2.697.81 170 2250 90 2.65531 2590 1.62E-07 033 1.43 
F2 35.608 57.06 4,673.73 138 2250 90 4.63923 2,871 1.7933-07 038 1.68 

35.302 58.83 5,789.11 117 2250 90 5.759.86 3,457 2.16E-07 0.46 2.00 

Average 2,973 1.86E-07 039 1.70 

TABLE 3-11 

FORMALDEHYDE MEASUREMENT RESULTS 
CARTER DAY #4 - BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE, CA 

I 
, I  
11 
I 
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TABLE 3 - 12 

VOC MEASUREMENT RESULTS 
CARTER DAY #4 - BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE, CA 

1 06/15/94 1230-1330 3435 3 9 11.6 0.25 1.08 

3 06/15/94 1433-1530 3435 4.1 12.2 0% 1.14 
2 06/15/94 1330-1430 3435 4.0 11.9 0.25 1.11 

.% 

Average 4.0 11.9 0.25 1.11 
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3.6 Carter Day #5 Baghouse Results 

11 
1 
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The Carter Day #5 Baghouse serves to control particulate in the air exhaust from the material 
cyclone above the former. Table 3-13 provides the results of the Carter Day #5 Baghouse 
support measurement results. The particulate, HCHO. and VOC samples collected at the Carter 
Day #5 Baghouse outlet were completed June 14 and 15, 1994. The volumetric flow rates 
recorded during the particulate and HCHO sample runs are quite consistent. The percent 
isokinetics for each sample run were all close to ideal, which is 100%. 

The particulate results displayed in Table 3-14 varied dramatically from 0.95 lbdhr to 6.61 
lbdhr. The average of the three particulate runs is 3.46 lbdhr. 

Unlike the particulate sample runs for the Carter Day #5 Baghouse, the HCHO sample runs were 
consistent ranging from 0.29 lbdhr to 0.34 lbdhr yielding an average of 0.30 lbdhr. These 
results are provided in Table 3-15 

Table 3-16 provides the VOC sample results recorded for the Carter Day #5 Baghouse. These 
results are also quite similar. The VOC results for sample runs 2 and 3 were nearly identical 
while the run 1 was slightly lower than the other two. The VOC results ranged from 1.41 lbdhr 
as carbon to 1.76 lbs/hr as carbon. The average of the three runs is 1.64 lbdhr as carbon. 

,/ 3.7 South Hot Press Vent Results 

I The continuous hot press, which is partiaUy enclosed, exhausts gaseous and particulate emissions 
through three vents located on the roof. The roof vents are aligned with the orientation of the 
Hot Press. Each of the three 67.5-inch diameter vents are driven by a 10 hp motor, and are 
equipped with butterfly dampers. The vents are identified by their geographic orientation. The 
pollutant measurements of this source were completed June 14 and 15 1994. Table 3-17 presents 
the support measurement results. The flow rate data recorded for the particulate measurements 
were consistent while the three HCHO flows displayed some degree of variability. The percent 
isokinetics for all of the particulate and HCHO sample runs were all within the specified limits. 

Table 3-18 portrays the three particulate sample results for theSouth Hot Press Vent. The 
results ranged from 2.80 lbdhr to 3.84 lbdhr with an average of 3.45 lbdhr. 
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TABLE 3-13 

SUPPORT MEASUREMENT RESULTS 
CARTER DAY #5 - BAGHOUSE 

LOUISIANA PACIFIC - OROWLLE. CA 

I 
m '. 
I 
I 
I 
1 
1 
11 

CD#S-Pl 14-Jun-94 1524-1654 0.58 0.44 101 96 27.94 1.41 34.0 47.524 43.760 99 
CD#S-PZ 14-Jun-94 1725-1903 0.55 0.40 103 101 30.36 0.80 32.0 44.746 41.355 100 
CD#5-P3 14-JUO-94 2001-2142 0.56 0.41 94 91 31.38 2.14 32.3 45.145 41.789 102 

Averages: 0.56 0.42 99 96 29.89 1.45 32.7 45.805 42301 100 

CD+S-Fl 15-JUO-94 1010-1127 0.60 0.43 92 77 25.66 1.84 34.4 48,185 45.059 103 
CD#5-F2 15-Jun-94 1221-1338 0.54 0.39 96 87 23.47 1.36 31.5 44.157 41.2'21 103 
CD#5--P3 15-Jun-94 1416-1531 0.56 0.41 99 95 24.05 2.11 32.8 45.862 42304 103 

Averages: 0.57 0.41 96 86 24.40 1.77 32.9 46.068 42.861 103 

Overall Average: 0.57 0.41 98 91 27.14 1.61 328 45.936 42.581 102 

.- 

TABLE 3- 14 

. PARTICULATE MEASUREMENT RESULTS 
CARTER DAY #5 - BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE, CA > 

I 
I 
I 
m . 

43,760 27.94 14.1 0.0 0.0 17.8 313 
0.0 22 15.6 

41,789 3138 32 0.0 03 1.9 5.4 

' P1 
P2 41,355 3036 132 02 

b 
1 

Average 

LP. HDF&.b.k.- E n h m I h  3-12 

40,315 252E-06 6.61 
18,144 1.13E-06 2.81, 
6,076 3.79E-07 0.95 

21,512 134E-06 3.46 
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P1 45,059 25.66 1,514.9 133 503 113 1,455.7 2,003 1.25E-07 034 1.48 
F2 41,221 23.47 1,314.8 173 503 113 1,237.8 1,862 1.16E-07 029 1.26 

42,304 24.05 1,295.4 127 503 113 1,238.9 1.819 1.14E-07 029 1.26 

Average 1,895 1.18E-07 030 133 

I 
1 
I 

TABLE 3 - 15 

FORMALDEHYDE MEASUREMENT RESULTS 
CARTER DAY #5 - BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE, CA 

1 
1 
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I 
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TABLE 3 - 16 

VOC MEASUREMENT RESULTS 
.d 

CARTER DAY #5 - BAGHOUSE 
LOUISIANA PACIFIC - OROVILLE, CA 

1 06/15/94 1620-1720 42,581 5.89 17.7 1.41 6.17 
2 06/15/94 1720-1820 42,581 733 22.0 1.75 7.67 
3 06/15/94 1820L1920 42,581 738 22.1 1.76 7.72 

.% 

Average 6.9 20.6 1.64 7.19 
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P1 58.529 47.98 
P2 57.818 48.06 
P3 59.482 48.13 

SEACOR 

16.8- 0 5  ' 0.4 5.4 23.1' 
196 1.6 0 3  2.6 . 24.1 
13.9 1.0 0.4 1.8 17.1 

TABLE 3-17 

SUPPORT MEASUREMENT RESULTS 
ROOF VENT #1- SOUTH HOT PRESS VENT 

LOUISIANA PACIFIC - OROVILLE, CA 

RVI-P1 15-Jun-94 1036-1204 
RVI-F2 15-Jun-94 1316-1509 
RVl-P3 15-Jun-94 1611-1734 

Averages: 

RV1-F1 15-Jun-94 1036-1204 
RVI-FZ 15-Jun-94 1316-1509 
RV1-m 15-Jun-94 1611-1734 

AVCragCS: 

Overall Average: 

0.70 1.66 110 73 47.98 1.07 41.1 
0.70 1.62 114 93 48.06 1.17 41.0 
0.72 1.72 114 99 48.13 1.19 42.2 

0.71 1.67 113 88 48.06 1.14 41.4 

0.67 1.08 107 70 37.48 1.39 39.2 
0.70 1.17 114 91 37.56 0.61 40.9 
0.74 1.32 116 96 40.46 0.41 43.5 

0.70 1.19 112 86 38.50 0.80 41.2 

0.70 1.43 113 87 43.28 0.97 41.3 

64,109 
63.824 
65.682 

64.538 

61,122 
63,786 
67.826 

64.245 

64.392 

58,529 
57.818 
59.482 

58.609 

55.941 
58.141 
61.611 

58.586 

58.598 

94 
95 
93 

94 

98 
94 
96 

96 

95 

TABLE 3- 18 

t PARTICULATE MEASUREMENT RESULTS .' 
ROOF VENT #1- SOUTH HOT PRESS VENT 

LOUISIANA PACIFIC - OROVILLE, CA 
1. 

Avenge 1 
17.000 1 1 1 - 0 6 1  

;3 12,545 7.83E-07 2.80 12.24 

15,751 9.83E-07 15.12 

17,707 l.llE-06 

- 1% 
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The three HCHO sample results are fairly consistent as displayed by Table 3-19. The HCHO 
results ranged from 0.54 lbdhr to 0.68 lbdhr yielding an average of 0.62 lbslhr. 

The South Hot Press Vent VOC sample runs were nearly unvarying from 1.94 lbdhr as carbon 
to 2.04 lbdhr giving an average of 1.97 lbdhr as carbon. These results are provided in 
Table 3-20. 

3.8 Middle Hot Press Vent Results 

Similar to the South Hot Press Vent, the Middle Hot Press Vent services the Hot Press. The 
pollutant measurements of this source were completed on June 14, 1994. The particulate and 
HCHO support measurement results are provided in Table 3-21. The particulate volumetric flow 
rate measurements were consistent, but yielded a slightly lower average than the HCHO sample 
runs, which had a greater degree of variability. The percent isokinetics for all of the particulate 
sample runs were well within the tolerance limits, but the first HCHO sample run recorded a 
slightly low percent isokinetic rate. 

Table 3-22 presents the results of the three particulate sample runs, which showed very little 
difference. These results ranged from 2.87 lbdhr to 3.32 lbdhr, with an average of 3.16 lbslhr. 

The results of the three HCHO sample runs are provided in Table 3-23. The results of run 
number one are not reported because this particular sample was broken in shipment to the 
laboratory. It so happens that this sample was also the one with a low isokinetic sample rate. 

' Sample runs 2 and 3 were quite dissimilar. Sample run number 2 resulted in an emission rate 
of 0.17 lbslhr while run number 3 is 2.75 lbdhr. The average of these two runs is 1.46 lbdhr. 

Table 3-24 po&ys the results of the three VOC sample runs completed for the Middle Hot 
Press Vent. These samples ranged from 1.97 lbdhr as carbon to 3.03 lbdhr as carbon yielding 
an average of 2.44 lbdhr as carbon. 
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F1 55,941 37.48 
E2 58,141 3756 
F3 61,677 40.46 

SEACOR 

2.780.4 140 503 113 2,718.1 2,561 1.60E-07 054 235 

3.4453 180 503 113 3,365.1 2,937 1.83E-07 0.68 2.97 

Average 2,830 1.77E-07 0.62 2.73 

3,236.4 120 50.3 113 3,183.0 2,992 1.87E-07 0.65 2.85 

TABLE 3- 19 

FORMALDEHYDE MEASUREMENT RESULTS 
ROOF VENT # 1 -  SOUTH HOT PRESS VENT 

LOUISIANA PACIFIC - OROVILLE, CA 

1 06/14/94 1530-1630 56,858 95 285 3.03 13.29 
2 06/14/94 1630-1730 56,858 73 218 232 10.14 
3 06/14/94 173b-1830 56,858 6.2 18.6 1.97 8.64 

.I 

Avenge 7.7 23.0 2-44 10.69 
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P1 54.665 4532 
P2 58,004 47.67 
P3 55,944 4638 

I 
1 
I 
1 
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115 0.7 0 5  53 18.0 14.025 8.76E-07 2.87 1258 
173 0.1 1.0 2.0 20.4 15,111 9A3E-07 3.28 1438 
152 1.0 2.7 1.9 20.8 15,836 9.89E-07 332 1454 

Average 14.990 936E-07 3.16 13.83 

SEACOR 

TABLE 3-21 

SUPPORT MEASUREMENT RESULTS 
ROOF VENT #2 - MIDDLE HOT PRESS VENT 

LOUISIANA PACIFIC - OROVIL.LE, CA 

RVZ-P1 14-Jun-94 1445-1613 0.65 1.53 98 101 45.32 1.68 37.9 59.017 54.665 95 
RVZ-E? 14-Jun-94 1747-1915 0.69 1.73 99 100 47.67 0.91 40.0 62251 58.004 94 
RV2-P3 14-Jan-94 2043-2211 0.67 1.67 103 81 46.38 1.12 38.9 60.621 55,944 95 

Averages: 0.67 1.64 100 94 46.45 1.24 38.9 60.630 56204 95 

RV2-PI 14-JUn-94 1445-1613 0.73 1.12 109 104 37.02 1.28 43.0 67.004 61,104 89 
RV2-F2 14-Jun-94 1747-1915 0.66 0.98 108 100 34.48 1.29 38.5 59.990 54.809 92 
RV2-m 14-Jun-94 2043-2211 0.68 1-05 103 79 36.68 1.44 39.5 61.558 56.623 95 

Averages: 0.69 1.05 107 94 36.06 1.34 40.3 62.850 57.512 92 

Overall Average: 0.68 1.35 103 94 41.26 1.29 39.6 61.740 56,858 93 

TABLE 3 -22 
I 

t .. PARTICULATE MEASUREMENT RESULTS 
ROOF VENT #2 - MIDDLE HOT PRESS VENT 

LOUISIANA PACIFIC - OROVILLE, CA ., 
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P1 61,104 37.02 
n 54,809 34.48 
F3 56,623 36.68 

SEACOR 

. 8 8 8 * 503 113 
845.0 130 503 113 787.1 806 5.03E-08 0.17 0.72 

13,5315 155 503 113 13.4625 12,960 8.09E-07 2.75 12.04 

Average 6.883 430E-07 1.46 638 

TABLE 3-23 

FORMALDEHYDE MEASUREMENT RESULTS 
ROOF VENT #2 - MIDDLE HOT PRESS VENT 

LOUISIANA PACIFIC - OROVILLE, CA 

TABLE 3-24 

VOC MEASUREMENT RESULTS 
ROOF VENT # 1 -  SOUTH HOT PRESS VENT 

LOUISIANA PACIFIC - OROVILLE, CA 

1 06/14/94 1900-2000 58,598 5.9 17.7 1.94 852 
2 06/14/94 2000,-2100 58,598 5.9 17.7 1.93 8.47 
3 06/14/94 2100-2200 58,598 6.2 18.6 204 8.92 

Average 6.0 18.0 1.97 8.64 
.L 



. _. _̂_l____..l..̂ ........._........ ...-. . -- _̂_..__.I_____________..__ __ 

I 
I 
I 
1 
1 
I 
1 
1 
I 
1 
iI 
~0 

I 
I 
I 
C 
1 
I 

SEACOR 

3.9 North Hot Press Vent Results 

The North Hot Press Vent also exhaust emissions from the Hot Press to the atmosphere. All 
of the pollutant emission measurements for this source were completed on June 13, 1994. Table 
3-25 provides the results of the support measurements. Although the particulate volumetric 
flow rate results varied by more than 6,000 DSCFM the average of the particulate volumetric 
flow rates was similar to that of the HCHO flow rate measurements. Again, all of the isokinetic 
sample rates were within the tolerance limits. 

The results of particulate sample run numbers 1 and 3 are very similar while run number 2 
resulted in a lower emission rate than the other two.sample runs. Table 3-26 presents the results 
of the particulate sample runs conducted for the North Hot Press Vent which range from 2.68 
lbdhr to 3.48 lbdhr yielding an average of 3.18 lbslhr. 

Table 3-27 presents the HCHO sample run results recorded for the North Hot Press Vent. 
These results were all quite similar, ranging from 4.82 lbslhr to 5.03 lbdhr and having an 
average of 4.93 lbdhr. 

The North Hot Press Vent VOC sample results were also quite similar ranging from 3.32 Ibdhr 
as carbon to 3.49 Ibdhr as carbon. The average of the three VOC measurements is 3.38 Ibs/hr 
as carbon as depicted in Table 3-28. 

c 

3.10 Cut-Off Saw Vent Results 

"he vent over the flying cut-off saw is identical to the Hot Press vents and serves to ventilate 
the flying cut-off saw area. This vent is located over the flying cut-off saw and to the north of 
the Hot Press v&ts. The particulate, HCHO, and VOC emission measurements of the Cut-Off 
Saw Vent were performed June 11 and 13,1994. Table 3-29 presents the support measurement 
results collected as part of each particulate and HCHO sample run. The flow rate data recorded 
for the particulate samples were comparable, while the HCHO flow rate measurements displayed 
more variability. The percent isokinetics for all of the particulate and HCHO sample runs are 
within the tolerance limits except for the thid HCHO sample run which borders the limit. 

The three particulate sample runs steadily increased in emission rates throughout the sample 
series. These results, provided in Table 3-30, ranged from 2.76 lbdhr to 5.85 lbslhr. The 
average of the particulate sample runs is 3.96 lbdhr. 

I 
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P3 64,420 4751 11.6 0.0 2.0 5 3  18.8 13,973 8.72E-07 337 14.71 

Average 13,847 8.65E-07 3.18 13.93 

TABLE 3-25 

SUPPORT MEASUREMENT RESULTS 
ROOF VENT #3 - NORTH HOT PRESS VENT 

LOUISIANA PACIFIC - OROVILLE, CA 

RV3-P1 13-Jun-94 1022-1131 0.69 1.44 89 91 4224 1.82 39.6 61.627 57.917 91 
RV3-P2 13-Jun-94 1022-1131 0.74 1.38 89 92 4200 1.93 426 66.350 62205 99 
RV3-P3 13-Jun-94 2046-2155 0.76 1.84 84 90 47.51 1.99 43.7 68.151 64.420 92 

Averages: 0.73 1.56 87 91 43.92 1.91 420  65,376 61.514 94 

RV3-P1 13-Jun-94 1846-1955 0.77 1.87 92 95 48.07 1.63 44.6 69.481 64.990 93 
RV3-FZ 13-Jun-94 1846-1955 0.72 1.32 92 93 41.04 1.64 41.8 65.086 60.828 99 
RV3-€73 13-Jun-94 2046-2155 0.72 1-32 86 86 40.23 1.53 41.5 64.596 61.144 96 

Averages: 0.74 1.50 90 91 43.11 1-60 42.6 66.388 62.320 96 

Overall Average: 0.73 1.53 89 91 43.52 1.76 423  65.882 61.917 95 

I 
t 

TABLE 3-26 

PARTICULATE MEASUREMENT RESULTS 
ROOF VENT #3 - NORTH HOT PRESS VENT 

LOUISIANA PACIFIC - OROVILLE, CA 

” 

I 
I 

I - .  
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TABLE 3-27 

FORMALDEHYDE MEASUREMENT RESULTS 
ROOF VENT #3 - NORTH HOT PRESS VENT 

LOUISIANA PACIFIC - OROVILLE, CA 

64,990 48.07 175 503 113 27.605.4 20.278 127E-06 4.94 21.62 
60.828 41.04 180 503 113 24.605.1 21,170 132E-06 4.82 21.13 
61,144 40.23 210 503 113 25,035.7 21,974 137E-06 5.03 22.05 

Average 21,572 135E-06 4.93 2159 

P1 
n 
F3 

TABLE 3-28 

VOC MEASUREMENT RESULTS 
ROOF VENT #3 - NORTH HOT PRESS VENT 

LOUISIANA PACIFIC - OROVILLE, CA 

1 06/13/94 1830-1930 61.917 10.0 30.1 3.49 15.28 
2 06/13/94 1930-2030 61,917 9.6 28.9 334 14.64 
3 06/13/94 2030-2130 61.917 9.6 28.7 332 14.55 

Average 9.7 292 338 14.82 

.L 
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I TABLE 3-29 

SUPPORT MEASUREMENT RESULTS 
ROOF VENT #4 - CUT-OFF SAW VENT 
LOUISIANA PACIFIC - OROWLIE, CA 

I 
I I 

I 
I 
I 
I 
I 
I 

RV4-1P 11-Juo-94 0847-0958 0.65 1.38 84 94 41.56 1-23 37.4 58.286 55.596 94 
RV4-2P 11-Juo-94 1414-1525 0.67 1.43 101 109 4276 1.42 38.8 60,377 55.711 96 
RV4-3P 11-Jun-94 1503-1613 0.71 1.26 103 111 39.08 . 1.26 . 41.1 64.110 59,024 97 

Averages: 0.67 1.36 96 104 41.13 1.30 39.1 60,924 56.777 96 

RV4-1F 11-Jun-94 0847-0958 0.70 1.25 84 96 37.11 1.62 40.0 62.279 59.150 92 
RV4-2F 13-Jun-94 1414-1525 0.71 1.57 91 100 44.27 0.87 41.1 63.976 60.372 92 
RV4-3F 13-Juo-94 1503-1613 0.65 1.08 93 102 31.89 1.02 39.8 61.965 51.852 90 

Averages: 0.69 1.30 90 99 37.75 1.17 40.3 62.740 57,125 91 

Overall Average: 0.68 1.33 93 102 39.44 1.24 39.7 61.832 56.951 93 

TABLE 3-30 

I a . PARTICULATE MEASUREMENT RESULTS 
ROOF VENT #4 - CUT-OFF SAW VENT 
LOUISIANA PACIPIC - OROVILLE, CA .. 

I 
I 
I 

I 
I 

P1 55,596 4156 12.6 0.0 1 5  15  15.6 
P2 55,711 42.76 155 1.0 0 3  22 19.0 
P3 59,024 39.08 255 0.0 1.9 1.9 293 

Average 

26,474 1.65E-06 25.64 

18,473 l.lSE-06 1736 

A- IPY 

I 
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Table 3-31 presents the results of the three HCHO sample runs conducted at the exhaust of the 
Cut-Off Saw Vent. These results are similar with the second sample run having the lowest 
HCHO emission rate. The results range from 0.07 lbdhr to 0.11 lbdhr with an average of 0.09 
lbdhr. 

The VOC sample results for the Cut-Off Saw Vent, presented in Table 3-32, varied very little 
over the entire 6 hour sample period. These results ranged from 2.35 lbdhr as carbon to 2.69 
lbdhr as carbon yielding an average of 2.50 lbdhr as carbon. 

3.11 Board Cooler Vent Results 

The vent over the Board Cooler is also identical to the previous four roof vents described, but 
is located to the north of the Cut-Off Saw Vent. This vent exhausts emissions in the b d  
cooler area. The Board Cooler Vent emission measurements were conducted June 8 and 10, 
1994. The volumetric flow rates recorded during the particulate measurements are considerably 
lower than those recorded for the HCHO sample runs. It is possible that the butterfly damper, 
located in the vent, was partially closed during the particulate measurements. At this time 
SEACOR has no other explanation for this discrepancy. 

Table 3-33 provides the particulate and HCHO support measurement results recorded for the 
Board Cooler Vent. The average particulate volumetric flow rate is 31,513 DSCFM and the 
average HCHO volumetric flow rate is 52,182. This discrepancy in flow rate indicates that 
operating condition of the vent was altered between the time that the particulate and the HCHO I' 
measurements were conducted. The isokinetic sample rates for all of the samples were 

! acceptable. 
' f  

Table 3-34 presents the particulate sample results for the Board Cooler Vent. There was an 
insignificant degree of variability between the sample runs which ranged from 1.76 lbdhr to 
2.34 lbdhr yielding an average of 2.01 lbdhr. 

The HCHO sample results are provided in Table 3-35. Sample runs 1 and 3 are nearly the same 
while the results for run number 2 are significantly higher than those of runs 1 and 3. The 
HCHO emission rate ranged from 0.04 lbdhr to 0.11 lbdhr giving an average emission rate of 
0.07 lbdhr. 

Table 3-36 lists the Board Cooler Vent VOC measurement results. These results are quite 
consistent ranging from 1.11 lbdhr as carbon to 1.51 lbdhr as carbon with an average of 1.26 
lbdhr. 
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F1 59,150 37.11 
F-2 60,372 44.27 
F3 51,852 31-89 

SEACOR 

596.8 160 503 113 525.6 
462.0 140 503 113 399.7 
522-6 130 503 113 464.7 

Average 

TABLE 3-31 

FORMALDEHYDE MEASUREMENT RESULTS 
ROOF VENT #4 - CUT-OFF SAW VENT 
LOUISIANA PACIFIC - OROVILLE, CA 

TABLE 3-32 

500 3.12E-08i 0.4.41 
319 1.99E-08 
515 3.21E-08 0.10 

417 2.60E-08 0.09 

VOC MEASUREMENT RESULTS 
ROOF VENT #4 - CUT-OFF SAW VENT 
LOUISIANA PACIFIC - OROVILLE, CA 

1 06/11/94 1000-1200 56,951 7.8 233 2.48 10.85 

3 06/11/94 1&-1600 56.951 8.4 253 2.69 11.78 

Average 7.8 235 250 10.97 

2 06/11/94 1200-1400 56,951 7.3 22.0 2.35 1028 
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P1 31,025 43.61 
P2 32,088 44.78 
P3 31,425 43.85 

I 
I 
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155 0.0 13 1.9 18.7 
215 0.0 05 2.7 24.7 
165 0.0 1.7 2.2 20.4 

Average 

SEACOR 

TABLE 3-33 

SUPPORT MEASUREMENT RESULTS 
ROOF VENT #5 - BOARD COOLER VENT 

MUISIANA PACIFIC - OROVILLE, CA 

RV5-1P 08-~110-94 1315-1431 0.37 1.50 91.5 93.7 43.61 1.93 21.3 33.125 31.025 91 
RVS-2P 08-JOO-94 1508-1626 0.38 1.60 89.6 99.8 44-78 209  220  34,201 32.088 91 
RVS-3P oa-Jun-94 1652-1900 0.37 1.57 89.5 99.0 43-85 235  21.6 33.577 31.425 94 

Averages: 0.37 1.56 90.2 97.5 44.08 212 21.6 33.6% 31.513 94 

RVS-PI io-Jun-94 1014-1135 0.61 4.16 90.6 98.8 71.60 0.48 35.3 54.986 ~2.127 9: 
RVS-FZ 10-JUO-94 1154-1326 0.63 4.45 96.6 97.5 75.28 0.71 36.6 56,987 53.321 9: 
RV5-R 10-Jun-94 1400-1513 0.61 4.03 102.1 106.6 71.04 0.66 35.4 55.120 51,099 9( 

Averages: 0.62 4.22 96.4 100.9 7264 0.62 35.7 55.698 52.182 9; 

Overall Average: 0.50 2.89 93.3 99.2 58.36 1.37 28.7 44,666 41.848 94.: 

.I 

TABLE 3-34 

. PARTICULATE MEASUREMENT RESULTS 
ROOF VENT #5 - BOARD COOLER VENT 

LOUISIANA PACIFIC - OROVILLE, CA 

[, 

-+. 

15,141 9-45E-071 :. ' lrli 
19,477 1.22E-06 
16.427 1.03E-06 

17.015 1.06E-06 2.01 

Aw=G 1% 
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P1 52,127 71.60 
F2 53,321 75.28 
F3 51,099 71.04 
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43056 922250 90 40756 201 1ZE-08 0.04 0.17 
1,220.00 122 2250 90 1,18950 558 3.48333-08 0.11 0.49 
6212 186 50.3 113 538.41 268 1.67E-08 0.05 0.22 

Average 342 2.14E-08 0.07 029 

SEACOR 

TABLE 3-35 

FORMALDEHYDE MEASUREMENT RESULTS 
ROOF VENT #5 - BOARD COOLER VENT 

LOUISIANA PACIFIC - OROVILLE, CA 

1 06/10/94' 1400-1500 41.848 6 A 193 151 6.61 

3 06/13/94 1600-1700 41.848 5.0 14.9 1.17 5.12 
2 06/13/94 1500y1600 41,848 4.7 14.2 1.11 4115 

Average 5 A 16.1 1.26 553 
.L 
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3.12 Filter Box Inlet - North (Downcomer) Results 

The Filter Box Inlet North @owncomer) receives refined, dried, and resin-impregnated effluent 
from the M E  dryer loop. The MEC dryer loop effluent presently is transported through a 
cyclone and then directed into the filter box by the "downcomer" duct. However, the filter box 
was not installed until 1992. When the MDF Line No. 2 became operational, the MEC dryer 
loop cyclone exhausted directly to the atmosphere. Effluent in the 48-inch diameter 
"downcomer" duct is representative of the MDF Line No. 2, MEC dryer loop north, as it 
existed in 1985. 

Table 3-37 presents the particulate and HCHO support measurement results for the Filter Box 
Inlet North emission measurements. All of the particulate and HCHO volumetric flow 
measurements are very consistent. The isokinetic sample rates all well within the tolerance 
limits. 

Particulate sample runs 1 and 2 emission rates are similar, but run 3 was much lower as 
portrayed in Table 3-38. The particulate measurement results ranged from 2.80 lbslhr to 7.40 
lbslhr with an average of 5.59 lbslhr. 

Table 3-39 provides the Filter Box Inlet North HCHO measurement results. These results are 
nearly identical ranging from 3.17 lbslhr to 3.18 lbslhr and averaging 3.17 lbslhr. 

Similar to the HCHO results, the VOC measurement results are very consistent, as presented " 
in Table 3-40. The VOC sample runs ranged from 16.28 lbslhr as carbon to 16.64 lbslhr 

I yielding an average of 16.47 Ibslhr as carbon 
I 
! 

3.13 Fdter Box Outlet - North Results 

The MEC dryer loop north effluent is passed from the cyclone through the "downcomer" duct 
to the north filter box where it passes through a fiberglass wire mesh, used4or particulate 
removal. The effluent is then exhausted through a down-sloping horizontal duct. Table 3-41 
provides the particulate and HCHO support measurement results performed at the Filter Box 
Outlet North. The volumetric flow kte  measurements are relatively consistent, but do not 
correlate with the corresponding "downcomer" flow rate results. This is indicative of exhaust 
leaks across the filter box. More likely, the huge discrepancy can be attributed to the retrofitted 
exhaust stack which was put in place for the emission measurements of this source. All 
isokinetic sample rates were well within specification. 
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P1 33571 31.79 
P2 34,186 32.80 
P3 34,080 32.69 

SEACOR 

' 25.6 16.8 1.8 2.9 47.1 52,316 327E-06 658 28.82 
37.7 122 1.6 22 53.7 57.811 3.61E-06 7.40 32,43 
16.6 0.1 15 2.1 203 21,927 137E-06 2.80 12.26 

Average 44,018 2.75E-06 559 2450 

TABLE 3-37 

SUPPORT MEASUREMENT RESULTS 
FILTER BOX INLET - NORTH (DOWNCOMER) 

LOUISIANA PACIFIC - OROVILLE, CA 

DCN-PI 18-Jun-94 1325-1451 
DCN-P2 18-Jun-94 1543-1711 
DCN-P3 18-Jun-94 1732-1854 

Averages: 

DCN-P1 18-Jun-94 2111-2147 
DCN-F2 19-Jun-94 1049-1142 
DCN-F3 19-Jun-94 1216-1258 

Avcrages: 

Overall Average: 

0.91 0.70 165 102 31.79 7.63 56.2 42.381 33.571 93 
0.93 0.76 143 95 32.80 10.08 56.8 42861 34.186 94 
0.94 0.76 147 96 32.69 10.51 57.3 43.200 34,080 94 

0.93 0.74 152 97 32.43 9.41 56.8 42.814 33.946 93 

0.94 o m  149 82 16.90 9.28 57.4 43.280 34.431 96 
0.91 0.71 150 99 21.37 11.21 55.7 41.966 32630 96 
0.93 0.74 148 103 16.23 10.74 56.8 42794 33.524 95 

0.92 0.74 149 95 18.16 10.41 56.6 42.680 33.528 96 

0.93 0.74 150 96 25.50 9.91 56.7 42.747 33,737 94 

..* 

TABLE 3-38 

1 PARTICULATE MEASUREMENT RESULTS 
t 

' FILTER BOX INLET - NORTH (DOWNCOMER) 
LOUISIANA PACIFIC - OROVILLE, CA 

1. 
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P1 34,431 16.90 
p2 32,630 2137 
F3 33,524 16.23 

SEACOR 

11,868.0 230 503 113 11.765.6 24,583 153B-06 3.17 13.89 
15,826.0 205 503 113 15,734.7 25,999 1.62E-06 3.18 13.92 
11,675.6 202 503 113 11.585.7 25,206 157E-06 3.17 13.86 

Average 25,263 1.5833-06 3.17 13.89 

TABLE 3-39 

FORMALDEHYDE MEASUREMENT RESULTS 
FILTER BOX INLET - NORTH (DOWNCOMER) 

LOUISIANA PACIFIC - OROVILLE, CA 

1 06/18/94 1510-1610 33.737 87.0 . 261.0 16.48 7220 
2 06/18/94 1610-1710 33,737 87.9 263.8 16.64 72.89 
3 06/18/94 1710-1810 33,737 86.0 258.0 1623 7130 

Average 87.0 260.9 16.47 72.13 
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P1 22.240 3055 
P2 23,929 32.98 
P3 24.199 3451 

SEACOR 

142 0.0 1.7 4.4 203  23.463. 1.46E-06 1.95 856 
11.9 0.1 1 3  3.0 163 17,452 1.09E-06 156 6,SS 
16.6 0.1 1 5  2.1 203 20,771 130E-06 1.88 8.2s 

Average 20,562 128E-06 1.80 7.89 

TABLE 3-41 

SUPPORT MEASUREMENT RESULTS 
FILTER BOX OUTLET - NORTH 

LOUISIANA PACIFIC - OROVILLE, CA 

FBN-P1 18-Juo-94 1220-1400 0.20 0.78 141 88 30.55 10.07 120 28.234 22240 103 
FBN-P2 18-Juo-94 1535-1709 0.21 0.85 133 97 3298 8.30 125 29.405 23.929 104 
FBN-B 18-Jun-94 1758-1922 0.21 0.89 141 84 34.51 9.64 13.0 30.585 24.199 107 

Averages: 0.21 0.84 138 90 3268 9.34 U S  29.408 23.456 105 

FBN-F1 18-Jun-94 1153-1325 0.19 0.44 144 88 23.56 9.67 11.7 27.382 21.570 96 
FBN-FL 18-Jun-94 1520-1658 0.17 0.44 131 92 24.06 9.49 10.6 24.787 19.993 106 
FBN-F3 18-Jun-94 1931-2100 0.20 0.48 141 84 24.90 851 12.3 28.835 23.087 95 

Averages: 0.19 0.45 138 88 24.17 9.22 11.5 27.001 21,550 99 

Overall Average: 0.20 0.65 138 89 28.43 9.28 120 28,205 22.503 102 

19-Aug-94 

,I 

TABLE 3-42 

PARTICULATE MEASUREMENT RESULTS 
FILTER BOX OUTLET - NORTH 

LOUISIANA PACIFIC - OROVILLE, CA 
I . 
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Table 3-42 displays the consistent nature of particulate emission demonstrated by this source. 
The particulate emissions ranged from 1.56 lbdhr to 1.95 lbdhr. The average of the particulate 
measurement results is 1.80 lbdhr. These results indicate a favorable reduction of particulate 
emissions when compared to the associated "downcomer" results, even when one considers the 
reduction in flow rate. 

Table 343  provides the results of the HCHO measurements performed at the Filter Box Outlet 
North. The HCHO results are considerably lower than those of the associated "downcomer", 
but this can be attributed mostly to the reduction in flow rate across the filter box. The HCHO 
results range from 1.51 lbdhr to 1.69 lbdhr giving an average of 1.59 lbdhr. 

The VOC measurement results are presented in Table 3-44. The results of sample runs 1 and 
3 are nearly identical, while run 2 was slightly higher. These results range from 10.39 lbdhr 
as carbon to 12.60 lbslhr as carbon. The average of the three VOC sample runs is 11.15 lbdhr 
as carbon. 

3.14 Fdter Box Inlet - South (Downcorner) Results 

Similar to the Filter Box Inlet North (Downcomer), the Filter Box Inlet South (Downcomer) 
receives refined, dried, and resin-impregnated effluent from the Mu: dryer loop. Effluent in 
the Filter Box Inlet South (Downcomer) is representative of the MDF Line No. 2, MEC dryer 
loop north emissions, as it existed in 1985. ,I 

I Table 345  provides the support measurement results conducted at the Filter Box Inlet South 
(Downcomer). .The volumetric flow rate results are quite consistent. The isokinetic sample 
rates are all well within specification. 

The particulate measurement results varied dramatically as Table 346  portrays. The particulate 
results ranged from 6.72 lbdhr to 10.79 lbdhr yielding an average of 10.80 lbdhr. 

Table 3-47 provides the results of the HCHO emission measurements. These results range from 
3.31 lbslhr to 4.17 lbdhr with an average of 3.80 lbdhr. 

The VOC emission measurement results, listed in Table 348, are very consistent ranging from 
28.65 lbdhr as carbon to 30.20 lbdhr as carbon. The average of the VOC measurements is 
29.32 lbdhr as carbon. 
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P1 21,570 2356 
n 19,993 24.06 
F3 23.087 24.90 

SEACOR 

12,513.8 130 503 113 12,455.9 18.668 1.17E-06 151 6.61 
14,260.0 155 503 113 14,191.0 20,827 130E-06 156 6.83 
13,870.0 190 503 113 13.785.4 19,549 122E-06 1.69 7.41 

Average 19,681 1.23E-06 159 6.95 

.~ 

I ____-- 

TABLE 3 - 43 

FORMALDEHYDE MEASUREMENT RESULTS 
FILTER BOX OUTLET - NORTH 

LOUISIANA PACIFIC - OROVILLE, CA 

1 06/18/94 2230-0030 22503 822 246.6 1039 4550 
2 06/19/94 0030-0230 22503 99.8 2995 12.60 5521 
3 06/19/94 0230-0430 22,503 82.9 248.6 10.46 45.83 

Average 883 264.9 11.15 48.85 
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P1 42,487 4637 
P2 44.161 40.45 
P3 40,709 40.98 

. SEACOR 

71.0 46.a 12 4.0 123.0 93,664 5.85E-06 14.91 6530 
36.6 7.0 1.0 1.9 465 40>92 253E-06 6.72 29.41 
51.6 292 13 0.0 82.1 70,742 4.42E-06 10.79 47.25 

Average 68,333 4.27E-06 10.80 4732 

TABLE 3-45 

SWPORT MEASUREMENTRESULTS 
FILTER BOX INLET - SOUTH (DOWNCOMER) 

LOUISIANA PACIFIC - OROVILLE, CA 

DCS-PI 17-Jun-94 1000-1124 1.25 1.55 147 87 46.37 16.95 77.6 58.523 42481 107 
DCS-P2 17-Jun-94 1236-1556 1.32 1.18 141 91 40.45 19.19 82.1 61.914 44.161 90 
DCS-P3 17-Jun-94 1702-1825 1.19 1.20 136 88 40.98 17.38 73.5 55.409 40.709 98 

Averages: 1.26 1.31 141 89 4260 17.84 77.7 58.615 42452 98 

DCS-PI 17-Jun-94 2008-2059 1.26 1.36 141 83 28.99 1263 76.9 58.017 44.704 95 
DCS-FZ 17-Jun-94 2155-2248 1.20 1.23 143 81 27.85 13.88 74.1 55.867 42296 97 
DCS-F3 18-Jun-94 1144-1236 1.22 1.24 153 96 27.58 1222 75.2 56.705 43.028 94 

Averages: 1.23 1.27 146 87 28.14 12.91 75.4 56,863 43.343 95 

Overall Average: 1.24 1.29 144 88 35.31 15.37 76.6 57.739 42897 97 

TABLE 3 - 46 
I 

PARTICULATE MEASUREMENT RESULTS 
.. FILTER BOX INLET - SOUTH (DOWNCOMER) t, 

LOUISIANA PACIFIC - OROVILLE, CA 
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F1 44,704 28.99 

F3 43,028 2758 
n 42,296 27.85 
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16617.0 185 503 113 16,234.7 19,774 1.23E-06 331 1450 

20,303.3 165 50.3 113 20,229.9 25,900 1.62E-06 4.17 18.29 

Average 23,478 i .47~-06  3.80 16.66 

19,643.0 260 503 113 19.5273 24,758 155E-06 3.92 17.18 

TABLE 3 - 47 

FORMALDEHYDE MEASUREMENT RESULTS 
FILTER BOX INLET - SOUTH (DOWNCOMER) 

LOUISIANA PACIFIC - OROVILLE, CA 

Run FlowRate Volume Formaldehyde Mass Gain Concentration Emission Rate 

TABLE 3 - 48 

VOC MEASUREMENT RESULTS 
FILTER BOX INLET - SOUTH (DOWNCOMER) 

LOUISIANA PACIFIC - OROVILLE, CA 

1 06/18/94 1510-1610 42,897 118.9 356.8 28.65 125.48 
2 06/18/94 1610-1710 42,897 121.0 363.0 29.12 127.55 
3 06/18/94 1710-1810 42,897 125.5 3765 30.20 132.29 

Average 121.8 365.4 2932 128.44 
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3.15 , Filter Box Outlet - South Results 

Similar to the Filter Box Outlet North, the MEC dryer loop south effluent is passed from the 
cyclone through the "downcomer" duct to the south filter box, where it passes through a 
fiberglass wire mesh used for particulate removal. The effluent is then exhausted through a 
down-sloping horizontal duct. Table 3-49 provides the particulate and HCHO support 
measurement results performed at the Filter Box Outlet South. Just as the Filter Box Outlet 
North, the volumetric flow rate measurements are relatively consistent but do not comelate with 
the corresponding "downcomer" flow rate results. Again, this is indicative of exhaust leaks 
across the filter box and more likely can be attributed to the retrofitted exhaust stack which was 
put in place for the emission measurements of this source. All isokinetic sample rates were well 
within specification. 

Table 3-50 presents the results of the three particulate samples completed at the Filter Box Outlet 
South. The results range from 1.53 lbslhr to 2.35 lbslhr yielding an average of 1.96 lbslhr. 
These results indicate a large reduction in particulate emissions from the associated 
"downcomer" even when the flow rate discrepancy is considered. 

The results of the HCHO measurements conducted at this source are provided in Table 3-51. 
These results are very consistent, and range from 1.20 lbdhr to 1.42 lbdhr giving an average 
of 1.28 lbdhr. The reduction of HCHO emissions across the filter box can be attributed to the 
reduction of gas flow as noted for the Filter Box Outlet North. 

The VOC measurement results are presented in Table 3-52. The results of sample runs 1 and 
I 2 are nearly identical while run 3 was considerably higher. These results range from 14.60 
lbdhr as carbon to 18.97 lbdhr as carbon. The average of the three VOC sample runs is 16.12 
lbdhr as carbon. 

,, 

3.16 MEC Oil Heater Results 

The MEC Oil Heater is used to heat oil used which is circulated through the Hot Press to 
maintain the press platens temperature for board consolidation. This heater uses a natural gas 
burner at a rate of 8 million BTUlhr to heat the oil to 500°F. The maximum fuing rate of this 
burner is 10 million BTU/hr. Criteria $llutant emission measurements were performed at the 
exhaust stack of the MEC Oil Heater on June 17, 1994. Measurements were conducted for the 
quantification of S@, NO,, CO, and total VOCs. The S@ sample runs were completed 
following EPA Reference Method (RM) 6. Effluent moisture determinations were combined 

V -  UC+ Fndrm)*.l.rmn E* .ran 3-35 k - b  1991 
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TABLE 3-49 

SUPPORT MEASUREMENT RESULTS 
FILTER BOX OUTLET - SOUTH 

LOUISIANA PACIFIC - OROVILLE, CA 

PBS-P1 17-Juo-94 1034-1221 0.22 0.85 136 74 34.92 9.95 13.7 3'2.088 25588 103 
PBS-E! 17-Juo-94 1340-1733 0.22 0.94 126 95 33.89 8.11 133 31.345 25.953 98 
FBS-P3 17-Juo-94 1824-2035 0.23 1.W 130 83 35.02 9.65 14.0 32,904 26591 99 

Averages: 0.23 0.93 131 84 34.61 9.24 13.7 32.112 26.044 

FBS-Fl 17-Jun-94 0953-1200 0.23 0.60 136 79 28.95 6.46 13.8 32,368 26.812 95 
FBS-FZ 17-Jun-94 1505-1711 0.25 0.76 129 90 30.07 6.85 14.7 34.632 28.904 92 
FBS-F3 17-Jun-94 1820-2032 0.22 0.60 132 83 27.21 7.82 13.2 30,983 25.487 94 

941 
Averages: 0.23 0.65 132 84 28.74 7.04 13.9 32,661 27.068 

Overall Average: 0.23 0.79 131 84 31.68 8.14 13.8 32,387 26556 97 

TABLE 3-50 
I 

PARTICULATE MEASUREMENT RESULTS 
FILTER BOX OUTLET - SOUTH 

LOUISIANA PACIFIC - OROVILLE, CA 

\ 

25,588 34.92 20.1 0.0 1.2 2.9 24.2 24,471 153E-06 235 10.27 P1 
P2 25.953 33.89 15.6 0.9 09 25 19.9 20,734 129E-06 2.02 8.83 
P3 26,591 35.02 14.4 0.0 0.0 os 15.2 15,326 957E-07 153 6.69 

Average 20,177 1.26E-06 1.96 8.60 

3-36 k4 1m 
Lp- HOF Wh 7 pnh.Lim R=F=a 
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F1 26,812 28.95 
n 28,904 30.07 
F3 25,487 2721 
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10,077.7 184 503 113 9,995.8 12,192 7.61E-07 122 536 

11,497.8 95 503 113 11,4555 14.866 928E-07 1.42 6.22 

Average 12,724 7.94E-07 128 5.62 

9,531.0 150 503 113 9,4642 11,114 694E-07 1.20 5.27 

TABLE 3-51 

FORMALDEHYDE MEASUREMENT RESULTS 
FILTER BOX OUTLET - SOUTH 

LOUISIANA PACIFIC - OROVILLE, CA 

TABLE 3-52 

VOC MEASUREMENT RESULTS 
FILTER BOX OUTLET - SOUTH 

LOUISIANA PACIFIC - OROVILLE, CA 

1 06/19/94 1040-1140 26,556 98.00 294.0 14.60 63.95 

3 06/19/94 1240-1340 26,556 12733 382.0 18.97 83.09 

Avenge 1082 324.7 16.12 70.62 

2 06/19/94 1140-1240 26,556 9933 298.0 1480 64.82 

.* 
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with the RM 6 samples. Three velocity measurements were conducted as a stand-alone 
procedure following RM 2. Molecular weight determinations were conducted continuously 
following RM 3A. The NO, and CO measurements were performed according to RMs 7E and 
10 respectively. 

Table 3-53 provides the support measurement results completed for the MEC Oil Heater. These 
measurements were necessary for the determination of volumetric flow rates and the subsequent 
calculation of emission rates. The triplicate measurements deviated very little. However, one 
should note that the Mu: Oil Heater operation is cyclic resulting in a effluent flow and non-flow 
periods depending on heat requirements to maintain oil temperature. The velocity measurements 
were only performed while heater was in a generation mode, and not in an idle mode. This 
results in an over estimation of pollutant emissions. 

The results of the three S@ sample runs is provided in Table 3-54. The results of the SQ 
measurements demonstrate that there is very little SO2 in the effluent. The results range from 
O.OO0 Ibdhr to 0.010 lbdhr. 

Table 3-55 presents the results of the instrumental analyzer procedures performed for the 
quantification of pollutant NO,, CO, and VOCs, as well as diluent Q, and C02. The 
concentrations of @ and C02 were very consistent, averaging 3.25% and 10.09% respectively. 
The recorded concentrations for both CO and VOCs were often slightly negative (which 
indicates a negative zero drift for both analyzers) the results for both parameters are reported 
as 0.0. The three NO, emission measurements varied very little with a range of 0.71 Ibdhr to .' 
0.74 lbdhr. The average of the NO, emission measurements is 0.72 Ibdhr. 

i 
3.17 Resin StoragelMix Room Results 

Three badge samples designated MY-8606, MP-7416, and MY-8637 were exposed in the Resin 
StoragdMix Room for HCHO analyses. Sample numbers MP-7416 and MY-8637 were co- 
located for statistical purposes. The co-located samples yielded identical HCHO results with 
mass gains of 2.3 micrograms (up) and concentrations of 0.078 milligrams per cubic meter 
(mg/m3) or 0.064 parts per million (ppm). Sample MY-8606 resulted in a mass gain of 1.7 ug 
and a concentration of 0.058 mglm' or 0.047 ppm. The placement'of the three HCHO badge 
samples are depicted in Figure 3-1. 
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TABLE 3-53 

SUPPORT MEASUREMENT RESULTS 
MEC OIL HEATER 

LOUISIANA PACIFIC - OROVILLE. CA 

MEC-1 06/17/94 2134-2205 037 1.00 446 76 10.78 15.75 278 2,627 1,287 
MEC-2 06/17/94 2210-2230 036 1.00 453 76 10.51 16.80 27.0 "2J51 1,225 
MEC-3 06/17/94 2314-2333 0.36 1.00 436 72 10.63 16.15 26.7 2,530 1,247 

Averages: 036 1.00 445 75 10.64 16.23 27.2 2,569 1,253 

TABLE 3-54 

SO, CONCENTRATION DETERMINATION 
MEC OIL HEATER 

LOUISIANA PACIFIC - OROVILLE, CA 

.. 
MEC-1 06/17/94 763 10.779 0.0099 0.1 20 0.15 
MEC-2 06/17/94 76.0 10514 0.0099 0.1 20 0.20 
MEC-3 06/17/94 72.0 " 10.628 0.0099 0.1 20 0.10 

Average 74.7 % 10.640 0.0099 0.1 20 0.15 

0.4 0.005 0.02 
0.8 0.010 0.04 
0.0 0.000 0.00 

.% 0.0211 
0.4 0.005 
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3.18 Calculations and Nomenclature 

The following section presents the calculations for determining flow rate, molecular weight, and 
moisture content. In addition, calculations for determination of pollutant concentrations and 
emission rates are provided. Following the calculations, the nomenclature used for each 
calculation is also defined. 

Calculatio- 
.T 

Stack Pressure: 

P, (inches Hg) = Pb + - p* 
13.6 

Molecular Weight (dry): 

MW (dry) = (0.44) (% C02) + (0.32) (% 02) + (0.28) (100 - % C02 - % 02) 

Molecular Weight (wet): 

i MW(wet) = MW(dry)  [' -21 + (18) (% H 2 0 )  

Velocity (fps): 
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Flow Rate (ACFM): 

Flow Rate (DSCFM): 

DSCFM = (ACFM) (17.64) 

Dry Standard Sample Gas Volume (DSCF): 

SEACOR 

Sulfur Dioxide Concentration (mgldscm): 

Sulfur Dioxide Concentration (ppm): 

I 

i 
SOL = cq x 385 x 1,m,m 

.I_ 

Concentration (lb/DSCF): 

- -  l b -  
DSCF VI*@ 

_.. 
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Emission Rate (lbslhr): 

($5) (1,d,m) E = ( D S C F M )  ( 6 0 )  ( p p m )  ( W )  
hr 

Emission Rate (lbdhr): 

lbs - = DSCFM x (60 whr) x 
hr 

Volume of H,O Vapor: 

V, = 0.04707 x [T) DSCF x VHz0 

Sample Volume, standard conditions: 

Moisture Content: 

8 
? 

Vw 
Bw = (V, + V& 

Percent Isokinetic: 

0.09450 x T, x V- 
?AI = 
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Nomenclature 

Cross Sectional Area of the Stack (Square Feet) 
Cross Sectional Area of the Nozzle (square feet) 
Water Vapor in Gas Stream (proportional by volume) 
Pitot Tube Coefficient, Dimensionless (0.84 for Type-S) 
Molecular Weight of Pollutant (SQ = 64) 
Molecular Weight of Stack Gas, dry basis (lbllb-mole) 
Molecular Weight of Stack Gas, wet basis (lbllb-mole) 
Uncorrected Barometric Pressure (in Hg) 
Static Pressure of Stack Gas (in WC) 
Concentration (parts per million) 
Absolute Pressure of Stack Gas (in Hg) 
Stack Gas Temperature ("R) 
Standard Temperature (528OR) 
Average Gas Velocity (feet per minute) 
Volume of Water Vapor 
Volume of Condensate Collected (ml) 
Velocity Head of Gas (in WC) 
Flow Rate (Actual Cubic Feet Per Minute) 
Flow Rate (Dry Standard Cubic Feet Per Minute) 
Percent Carbon Dioxide, Dry Basis 
Percent Oxygen, Dry Basis 
Percent moisture content of gas 
Measured Concentration of O2 (46) 
Sulfur Dioxide Concentration, dry basis corrected to std conditions 
(mg/dscm) 
Normality of Barium Perchlorate Titrant (milliequivalentdml) 
Standard Absolute Pressure (29.92 in. Hg) 
Average DGM Absolute Temperature ('R) 
Standard Absolute Temperature (528 'R) 
Volume of Sample Aliquot titrated (ml) 
Dry Gas Volume as Measured by the DGM (dcf) 
Dry Gas Volume Corrected to Standard Conditions (dscf) 
Total Volume of the Solution in Which the Sulfur Dioxide Sample is 
Contained (100 ml) 
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Volume of Barium Perchlorate Titrant used for the Sample (ml), avg of 
replicate titrations 
Volume of Barium Perchlorate Titrant used for the Blank (ml) 
Dry Gas Meter Calibration Factor (dimensionless) 
Total Sample Time (min.) 
Constant 7.061 * lo-’ 
Meter pressure (inches WC) 
Concentration of SQ (ppm) 
Isokinetic percent 

volume (ml) 
Volume (dry standard cubic feet) 

(mg) 

I 

L 
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4.0 METHODOLOGY 

4.1 General 

The testing program was supported by the following accepted and approved EPA Reference 
Methods as contained in the EPA Qua&v Assumnce Handbook for  Air Pollution Measurement 
Systems, Volume Ill ,  SIotiomv Source Specifie Methods EPA-600/4-77-027B, and the Code 
of Fedeml Regulations, lWe 40, Pad 60 (40 CER 60), Appendix A. The specific RM 
procedures that were used in this comprehensive emission measurement program include: 

RM1 
RM2 
Rh4 3A 

RM4 
RM5 
R M 6 c  

RM7E 

RM 10 

RM 25A 

RM 0011 

! 
E 

RM 202 

"Sample Velocity Traverse for Stationary Sources" 
"Determination of Stack Gas Velocity and Volumetric Flow Rate" 
"Determination of Oxygen and Carbon Dioxide Concentrations in 
Emissions from Stationary Sources (Instrumental Analyzer Procedure)" 
"Determination of Moisture Content In Stack Gases" 
"Determination of Particulate Emissions from Stationary Sources" 
"Determination of Sulfur Dioxide Emissions from Stationary Sources 
(Instrumental Analyzer Procedure)" 
"Determination of Nitrogen Oxides Emissions from Stationary 
Sources" (Instrumental Analyzer Procedure) 
"Determination of Carbon Monoxide Emissions from Stationary 
Sources" 
'Determination of Total Gaseous Organic Concentration Using a 
Flame Ionization Detector" 
'Sampling for Aldehyde and Ketone Emissions from Stationary 
Sources" 
"Determination of Condensible Particulate Emissions from Stationary 
Sources" 

.* 

All of the RMs selected for this measurement program are approved procedures-for quantifying 
specific pollutant emission rates. 
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4.2 Support Measurements for Stack Parameters 

EPA RMs 1 through 4 were performed to support the gaseous and particulate pollutant emission 
rate calculations. RM 1, selection of sample points for velocity traverses, was conducted prior 
to the initiation of each set of flow rate andlor particulate and HCHO measurements for each 
source. RMs 2 through 4 results provided the data necessary to calculate the effluent volumetric 
flow late. 

4.3 Required Modifications to Sample Locations 

Several of the sample locations required modifications to meet RM 1 criteria. The stationary 
source identification code and required modifications follow: 

2.A. Cvc lone C-4 - The existing outlet is an opening in the top of the cyclone. A duct 
extension of 85 inches (") was placed on the cyclone outlet. Two perpendicular ports 
were placed 17" upstream of the stack outlet and 68" downstream of the cyclone outlet. 
This configuration proved to be insufficient for representative flow rate and particulate 
measurements due to the cyclonic nature of the flow profile. An effort was made to 
straighten the flow with the installation of a cross plate in the stack. This proved to be 
unsuccessful and the stack was not tested. 

3.A.. 3.B. MEC Drver LOOD North an d Sout h Cvclone Outlets - Two perpendicular '+ 
ports were installed approximately 18' upstream of the point where the duct flares to 
meet the Filter Box. The duct diameter measures 48" across. A total of 12 points were 
located across each diameter for a total 24 measurement points. 

I 

c 3 . D .  Nort h and South Cvc lone Filter Box Exhaus& - A stack extension was added 
to both of these test locations. The extension measured 216" in length with 8 sample 
ports located on face of the extension 42" upstream of the outlet. The rectangular duct 
measured 60" by 144". Three measurement points were located through each of the 8 
ports for a total of 24 measurement points. 

5.B. MEC 0 il Heater Exhaust Stac k - Two perpendicular ports were placed 7 feet (') 
upstream of the stack outlet and approximately 24' downstream of the nearest flow 
disturbance. A total of 6 measurement points were used across each diameter for a total 
of twelve measurement points. 

L T - w D F h n i . . h 7 E - Q L T € d  4-2 *rut l9x 
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5.D.. 5.E ... 5.F.. 5.G. Powered Roof Ve n& - A stack extension was installed 
on each of these sources. The extension measured 157" in length with a diameter of 
69". Two ports, perpendicular to each other, were installed 34" upstream of the outlet 
and 123" downstream of the fan. Twelve measurement points along each diameter were 
used for a total of 24 points. 

7.A. and 5 A CID Flaphouses Nos. 1 and 5 - The existing outlets of these two baghouses 
were equipped with a 119" stack extension measuring 96" by 25". Eight ports were 
installed 20" upstream of the stack outlet and 99" downstream of any flow disturbance. 
Three measurement points were located in each of the 8 ports for a total of 24 
measurement points. 

7.B CID Baghouse No. 2 - The existing outlet of this baghouse was fitted with a 119" 
stack extension measuring 96" by 25". Two ports were installed 20" upstream of the 
stack outlet and 99" downstream of any flow disturbance on the 25" side. Twelve 
equidistant measurement points were located through each of the two ports for a total of 
24 measurement points. 

x. CI D Baehouse No. 4 - Two perpendicular ports were installed 17" approximately 
one half a duct diameter upstream of the ID fan. Under the conditions, twelve sampling 
points along each of the two traverse diameters were utilized. The two sample points 
located nearest the port were not always sampled due to the extremely high negative 
pressure of the duct which caused flow disturbances even though the ports were sealed ' 
very well. 

I 

i 
4.4 Selection of Traverse Points 

EPA Rh4 1, "Sample and Velocity Traverses for Stationary Sources," was followed for the 
selection of measurement points at each stack test location. The calculated measurement points 
were used for all volumetric flow rate determinations except were noted. This was performed 
by taking the cross-sectional area of the effluent stack at the measurement location and dividing 
it into equal areas. Traverse points were located within each of the equal areas. 

1 
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Ideally, measurements should be performed at least eight stack diameters downstream and two 
diameters upstream from any flow disturbance. This method is applicable for the determination 
of the proper number of traverse points to perform representative volumetric flow rate 
measurements. The determination of measurement points was based upon the test port locations. 

4.5 Flow Rate Determination 

EPA RM 2, "Determination of Stack Gas Velocity and Volumetric Flow Rate CrYpe-S Pitot 
Tube)," was used to measure the volumetric flow rate at each stack test location. This RM 
procedure allows for a stainless steel Type-S or standard pitot tube to be connected to a 
differential pressure gauge (inclined manometer). The measured pressure differential, observed 
at each traverse point, is recorded on field data forms and used in determining the overall 
volumetric flow rate. 

In addition to velocity pressures, gas temperatures were also measured and recorded concurrently 
with all differential pressure data. The temperature was measured with a Type-K thermocouple 
attached at the measurement tip of the Type-S pitot tube (in the same measurement plane). The 
Type-K thermocouple was connected directly to a calibrated digital temperature indicator for 
accurate measurements. 

The average stack gas velocity was determined from the gas density, measurement of the average 
velocity head (differential pressure), and measurement of the average gas temperature. The flow ' 
rate results are. presented in terms of actual cubic feet per minute (ACFM), and dry standard 

i 
I cubic feet per minute (DSCFM). 

4.6 Molecuhr Weight Determination 

RM 3A, "Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from 
Stationary Sources (Instrumental Analyzer F'rocedure)," allows for the determination of 
molecular weight with analyzers. The analyzers were incorporated into the continuous emission 
monitor (CEM) system. The diluent analyzers were calibrated using NIST, EPA Protocol 1 
specification gases. A Tedlar bag sample was delivered to the analyzers for the verification of 
the ambient nature of each source except for the MEC Oil Heater where the Q and C Q  
concentrations were measured continuously. 
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Contents Confiiration 

4.7 Moisture Content Determination 

3 

4 

EPA RM 4, "Determination of Moisture Content In Stack Gases," was incorporated into all 
particulate, formaldehyde, and SOz measurements. The determination of moisture content is 
accomplished using a condenser and pump assembly connected between a sample probe and 
metering system. 

100 ml of 3/10% HzQ Straight .. 
~ 

300 g Silica Gel Straight 

A known volume of gas (measured by a dry gas meter) was passed through the condenser 
assembly. Upon completion of each sample run, the total amount of condensate collected was 
gravimetrically measured and the net gain calculated. The net moisture gain of the condenser 
assembly, volume of gas extracted, and measured meter temperature data was used to calculate 
the actual moisture content of the effluent. 

4.8 Sulfur Dioxide Content Determination 

EPA RM 6, "Determination of Sulfur Dioxide Emissions from Stationary Sources," was 
followed to accomplish the MEC Oil Heater SQ measurements. This method allows for the 
determination of SQ concentration by wet chemistry. Effluent sample gas was drawn from the 
source and delivered to a series of four impingers. The first impinger contained a solution of 
80% isopropyl alcohol (IPA) followed by a filter consisting of a glass wool plug. The second 
and third impingers contained a solution of 3% hydrogen peroxide (H,O&. The fourth impinger 
contained 300 g of silica gel as an absolute moisture collector. The impinger train was set in 
an ice bath to maintain the extracted gas outlet temperature at or below 68" F. 

II -- 1 I 100 m1,of 80% P A  I Greenberg-Smith 11 
2.5 I 100 ml of 3/10% H2Q I Straight 11 II 
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The SQ concentrations were determined by the barium perchlorate-thorin titration. The 
minimum detectable limit of the method is 3.4 milligrams per cubic meter (3.4 mg/m3) of SO2 
as determined by the EPA. The upper limit of the method has not been established; however 
the quantity and/or concentration of the H202 used in the sample train may be increased to 
eliminate the potential for any SQ "break through." 

The sample train was consistent with that of Rh4 6 except Rh4 8 glassware (standard size 
impingers) were used as allowed by the method. The sample probe was maintained at a 
temperature of 248" F. All surfaces that were exposed to the sample gas are fabricated of 
chemically inert materials. The following is a list of the basic equipment used to complete the 
sample train: 

- Constructed of stainless steel with a S-type pitot tube and thermocouple attached. 
The probe was lined with heat-traced borosilicate glass (or alternate inert material) 
capable of maintaining a temperature of 248" F. 

Filter - A glass fiber filter was used to eliminate the potential for particulate matter to 
enter the sample solution. 

ImDingers - Standard and modified Greenburg-Smith impingers connected by glass leak- 
free fittings. 

Extraction PumQ - A leak-free vacuum pump capable of extracting at least one cubic ' 
foot per minute at 15" of mercury (Hg). 

Meter Svstem - A dry gas meter with 1% accuracy with inlet and outlet thermocouples. 
A 30" (Hg) vacuum gauge is attached to the meter. 

I 

L 

Upon completion of each sample run, the probe was removed from the exhaust duct and a leak 
check of the sampling system was performed. The leak rate must not exceed 0.02 cubic feet per 
minute (cfm) according to the method. The sample train was then purged for approximately ten 
minutes to assure that all of the SQ had been extracted from the P A .  

The impingers were removed from the ice bath and the net volumetric (moisture) gain was 
determined with a graduated cylinder. The silica gel contained in the final impinger was 
transferred to its tared container and weighed to determine the total mass gained. 
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The sample train was then carefully recovered. The contents of the second and third impingers 
(H202) and associated deionized water rinses were quantitatively transferred to a clean sample 
container. The sample container was then sealed, labeled, and the liquid level marked. 

The samples were transported to SEACOR’s laboratory and the contents were diluted with 
deionized water using Class A volumetric glassware. Appropriate sized aliquots of the diluted 
sample were placed in Erlenmeyer flasks combined with 100 ml of 100% P A .  Two to four 
drops of thoM indicating solution were then added to the flask and the sample was titrated to 
a pink endpoint using 0.0099 N barium perchlorate. 

4.9 Oxides of Nitrogen, Carbon Dioxide, and VOC Determination 

Gaseous pollutant and diluent 02/C02 measurements were conducted using SEACOR’s Mobile 
CEM Laboratory. The CEM laboratory consisted of a NOx analyzer, CO monitor, and a flame 
ionization detector (FID). The minimum detectable limit for each monitor is less than 2% of 
the respective span value. 

Each analyzer was subjected to a zero and two upscale calibration gases (except in the case of 
the FID, which was provided three upscale standards) prior to and upon completion of each 
sample series. The gas standards were Certified and traceable to EPA Protocol 1 specifications 
which require that the gas concentration be within f 1% of the documented value. The response 
of the analyzers compared to each certified calibration standard was within f2% of the 
respective analyzer span value. 

To calibrate the instruments, the gas standards were introduced to the CEM system at the point 
in which the sample probe and heated sample line are interconnected. The amount of bias of 
each CEM in he system was also determined. This was accomplished by delivering zero and 
one span gas directly to the sample inlet on the back of each analyzer. The response of the 
analyzers to the zero and span gases was less than * 5 %  of the respective span value. 

The magnitude of calibration drift was also calculated. Calibration drift is the difference in the 
initial @re-test) calibration response and the final (post-test) calibration response for the same 
gas standard. The calibration drift was within f3% of the span over the test series. 
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4.9.1 Oxides of Nitrogen Determination 

EPA RM 7E, "Determination of Nitrogen Oxides Emissions from Stationary Sources 
(Instrumental Analyzer Procedure)," was used to quantify NOx emissions at the MEC Oil Heater 
source outlet. This method is applicable for the determination of NOx emissions from stationary 
sources using an instrumental chemiluminescent analyzer. A gas sample was continuously 
extracted from the flue gas, directing a portion of the extracted sample to the analyzer for 
determination of NOx. Three measurements of 60 minutes each were performed at the selected 
test location. 

4.9.2 Carbon Monoxide Determination 

EPA RM 10, "Determination of Carbon Monoxide Emissions from Stationary Sources," was 
used for the determination of CO emissions from the sources selected for CO emission 
quantification. According to RM 10, an integrated or continuous gas sample is extracted from 
a sampling point and analyzed for CO content using a Luft-type NDIR analyzer or equivalent. 
This method is applicable for the determination of CO emissions from stationary sources only 
when specified by the test procedures for determining compliance with new source performance 
standards. A continuous sampling technique was used. Three measurements were performed 
at each selected sampling location. 

Any substance having a strong absorption of infrared energy will interfere to some extent with 
the analyzer's ability to quantify CO content accurately. The use of silica gel and ascarite traps ' 
will alleviate the major interference problems. Another way of reducing interference problems 

t is to use a CO NDIR analyzer equipped with a gas correlation filter. SEACOR's monitor is of 
&pipped with a gas correlation filter. 

4.9.3 VOC Determination 

EPA RM 25A, "Determination of Total Gaseous Organic Concentration Using a Flame 
Ionization Analyzer," was used to quantify total hydrocarbons. This methodbapplies to the 
measurement of total gaseous organic concentration of vapors consisting primarily of alkanes, 
alkenes, and/or arena (aromatic hydrocarbons). The concentration is expressed in terms of 
propane (or other appropriate organic calibration gas) or in terms of carbon. Three 
measurements of 60 minutes each will be performed at the selected test locations. 
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A gas sample was continuously extracted from the source and transported directly to a FID for 
analysis. It is recommended that the sample gas for the FID does not pass through a gas 
conditioner for moisture removal because this may "scrub" some VOCs. Four calibration gases 
were used to calibrate the FID, as opposed to three gas standards required for the calibration of 
the NO, and CO monitors. 

The response of the FID analyzer is proportional to the number of carbon atoms in the 
compounds present in the sample stream, with the exception of carbon dioxide and carbon 
monoxide, which do not readily ionize. VOCs are generally defined as total gaseous 
nonmethane organic compounds (TGNMOCs). In combustion sources, methane can comprise 
a significant fraction of the total hydrocarbon emissions. In these cases, the methane content 
of the stack sample can be quantified and subtracted from the total to yield TGNMOCs using 
a modified FID measurement technique. 

For those sources where methane is expected to be found in significant quantities, RM 25A will 
be modified to incorporate BAAQMD Method ST-7, "Organic Compounds (FIJI Direct 
Measurement)." This modified method was not used at the filter box outlet and "downcomer" 
locations due to the high moisture content of the effluent which clogged SEACOR's scrubber. 
Further, methane was not expected to be present in these nonambustion sources. 

4.9.4 Support for Continuous Gaseous Measurements 

Specific support equipment and instrumentation was incorporated into the gaseous monitoring " 

system to provide reliable and defensible data. These components include; sample probe, heated 
! sample line, sample pumps, sample conditioning, and data acquisition. These interrelated 

hrnponents form an important part of the gaseous measurement scheme. 

Sample gas was continuously drawn from each selected source exhaust location through a probe 
and filter assembly and passed directly to a sample conditioner (the conditioner was eliminated 
for FID measurements) via a heated Teflon sample line. The sample gas conditioner is used to 
condense and remove the moisture from the sample gas stream. The clean dry .sample gas was 
then transported directly to each analyzer. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SEACOR 

4.9.5 Data Collection 

The response of the analyzers to the calibration standards and the sample gas was recorded by 
two mechanisms. The primary means of data acquisition was a digital data logger linked to a 
programmable computer (PC) for continuous storage of data averages. The data collected by 
the data logger was used for all data reduction and emission calculations. The secondary 
(backup) data collection mechanism were analog strip chart recorders which provided a visual 
representation of pollutant and diluent concentrations. 

4.10 Particulate Determination 

EPA RM 5 ,  “Determination of Particulate Emissions from Stationary Sources,” was performed 
in triplicate at each of the selected particulate sample locations. The average results of each 
triplicate test series (duration 60 minutes each) was used to determine the actual particulate 
emission rate of each selected source. This method provides for the isokinetic extraction of 
particulate matter from an emission source. 

A particulate sampling system that incorporates a calibrated stainless steel nozzle, heated glass 
(or stainless steel) probe, heated oven (housing a glass filter holder and tared filter substrate), 
condenser assembly (as detailed in Section 3.2.4), and calibrated extraction system was used. 
The system is designed to operate under a vacuum for extraction of effluent gas through all of 
the interconnected, leak-free components. The entire system was ”leak checked” before and ” 
after each individual test run to ensure the integrity of the collected sample. It is imperative that 

I the integrated sample components remain leak-tight throughout the sample period. 

A “K-factor” (coefficient) was determined prior to the initiation of each particulate test. This 
coefficient was based upon preliminary measurements of temperature, flow rate, pressure, and 
moisture. The multiplication of the established coefficient and the measured differential pressure 
determined the isokinetic sample rate for each particular sample point. If a change in any of the 
designated variables occurred during a sample run, the coefficient was adjusted to maintain 
isokinetic sample rates throughout the entire sample period. At isokinetic conditions, the 
velocity of the stack gas entering the nozzle of the extraction system is equal to the effluent 
veiocity at that sample point. 
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A minimum of thuty dry standard cubic feet (30 dscf) of effluent was extracted per sample run. 
The effluent flow rate and the sample nozzle size dictated the required sample time required for 
each sample run. Each sample run was collected for a minimum of sixty (60) minutes. The 
sample time for each point were conducted at qual intervals. 

Upon the completion of each particulate test, the particulate sample was carefully recovered. 
The non-condensible particulate sample is composed of the particulate that has been deposited 
inside the extraction nozzle, heated probe, and filter holder (acetone wash), and the particulate 
deposited on the filter substrate. This portion of the particulate catch is considered to be that 
which condenses at or above the controlled temperature set point (248 *25 degrees Fahrenheit). 

Upon completion of each sample run, the filter was removed from its respective filter holder 
with tweezers and placed in a labeled petri dish. The nozzle, probe, and filter holder was then 
washed with acetone and collected in a polyethylene storage container. A probe brush was used 
to assist in removing particulate which adhered to the inner walls of the front half components. 

The total particulate mass gain was comprised of the net mass gain of the filter combined with 
the net mass gain of the acetone wash. The acetone wash mass gain was determined by placing 
the wash in a tared glass beaker and evaporating it to dryness. The volume of the acetone wash 
was also recorded for blank correction purposes. Unfortunately, the particulate blank sample 
was lost in shipment, so the particulate samples could not be blank corrected. If appropriate, 
SEACOR could submit an additional blank sample of the acetone and filters used in the field, 
but none of the DI water that was used during the program is available. .,I 

I Upon completion of the evaporation process, the front half components (filter and acetone wash 
beaker) were placed in a desiccating chamber for a minimum of twenty-four hours - adequate 
time for conditioning. After the conditioning criteria was met, the filters and beakers were 
subjected to repeated weighings until a constant weight was achieved. Between weighings, the 
samples remained in the desiccating chamber. A constant weight is determined by the difference 
of two consecutive weighings not deviating by more than k0.5 milligrams. 

4.11 RM 202 Condensible Particulate Determination 

This method applies to the determination of condensible particulate matter (CPh4) emissions 
from stationary sources. It is intended to represent condensible matter as material that condenses 
after passing through the RM 5 particulate filter maintained at a temperature of 248 *25 degrees 
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Fahrenheit. The CPM sample collection was incorporated into the RM 5 sample procedures and 
collected in the impinger (condenser) assembly. The impinger solution was then quantitatively 
recovered and extracted with methylene chloride (MeCl&. The organic and aqueous fractions 
was then taken to dryness and the residues weighed. The total of both fractions represents the 
CPM. 

4.12 Formaldehyde Determination 

EPA RM 0011, "Sampling for Aldehyde and Ketone Emissions from Stationary Sources," was 
followed to complete formaldehyde emission measurements of the sources selected for 
formaldehyde quantification. This method is applicable to the determination of formaldehyde 
by withdrawing gaseous and particulate formaldehyde isokinetically from an emission source and 
collecting the emissions in aqueous acidic 2,4dinitrophenylhydrazine (DNPH). Formaldehyde 
present in the emissions react with the DNPH to form the formaldehyde dinitrophenylhydrazone 
derivative. The dinitrophenylhydrazone derivative is extracted, solvent exchanged, concentrated, 
and then analyzed by high performance liquid chromatography ("E). 

Formaldehyde, acetone, and 2,4dinitroaniline contamination of the aqueous DIWH reagent is 
frequently encountered. The reagent was prepared within five days of use in the field and stored 
in an uncontaminated environment both before and after sampling in order to minimize blank 
problems. Some concentration of acetone contamination is unavoidable, because acetone is 
ubiquitous in laboratory and field operations. However, the acetone contamination was 
minimized as best as possible. Three blanks were submitted and use for blank corrections. One 

! blank was submitted from the first lot of DNPH received. Two blanks were submitted for the 
h n d  lot of DNPH used. 

The sampling apparatus is much the same as that used for the RM 5 sample collection. The only 
significant difference is that the particulate filter is eliminated. 

. .. 

4-12 Auwb 1991 
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5.0 QUALITY ASSURANCE I QUALITY CONTROL 

5.1 Objectives 

The objectives of SEACORs Quality AssurandQuality Control program are as follows: 

0 To continually monitor the precision and accuracy of the data being generated 
for all source emission measurements. 

0 To implement measures designed to control the precision and accuracy of all 
data generated for individual sources. 

0 To maintain permanent records of analytical quality control data and 
equipment calibrations that include traceability and certification. 

To identify, document, and maintain a chain of custody log which accounts 
for each method sample collected in the measurement program. 

5.2 Field Program 

. I  All field testing procedures used in this measurement program are approved by the 
Environmental Protection Agency (EPA). All primary emission testing procedures are 

1 referenced in the 40 CFR 60, Appendix A and the Methods Manual for Compliance with the 
BZF Regulations. Any deviations from these procedures are detailed previously in this report. 
All field personnel responsible for this emission test program followed the procedures dictated 
by the applicable test methods and TEP. 

All field test personnel involved with this test program are experienced and trained in field 
sampling methods and procedures. Each field personnel was assigned key responsibilities in 
phases of sample collection, sample recovery, chain of custody, and transportation of samples. 
Basic responsibilities for field personnel include, but are not limited to: 
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Record Keeuing - Field Personnel are responsible for the maintenance of field 
data forms, which document all pertinent parameters, and recording relevant 
observations. 

Safe& Rea uireme nt.y - Field personnel are familiar with all company safety 
regulations and provided with all necessary safety equipment. 

SamDle Handling - Field personnel are trained in the proper procedures for 
handling samples including: use of sample containers, sample preservation, 
identification, storage of collected samples, and chain of custody. 

Instrumentation - Specific field personnel are trained in the proper operation, calibration, 
trouble-shooting, and maintenance of the instrumentation intended for this program. This 
includes use of pumps, orsat, control console(s), samplers, and instrumentation. 

n 1 - The field personnel are trained in all aspects of quality control 
that relate directly to the specific reference method test procedures, sample 
handling, analysis, and reporting. 

Mr. Rosburg was designated as the Field Manager and was responsible for the coordination of 
testing activities with LP. He was available to answer questions concerning test methodology 
and quality control. The Field Manager was also responsible for delegating work assignments 
to the members of the test crew, making sure a l l  QNQC procedures were carried out, and " 
documenting.all field activities in a bound log book. 

Method (reagent) blanks were collected for every parameter associated with each sample type 
or test series. This was done to determine if any interfering substance was present in any of the 
reagents. Glass'storage containers with Teflon mated lids were deemed acceptable and used for 
the storage of the HCHO reagents and were used for the blanks as well as the samples. 
Polyethyelene sample jars were used for the Rh4 5 and 202 sample collection. 

All field instrumentation was maintained and calibrated according to all applicable EPA 
guidelines. Records of instrument maintenance and calibration are kept in historical files and 
continually updated. Calibrations of all field instrumentation, at a minimum, meet or exceed 
the mandated procedures stipulated in the eucrlity Assumnce Handbook for Air PoUution 
Measurement Systems, Volume I l l .  All documentation of calibrations are maintained on file 
at all times. 
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5.3 Sample Documentation 

All field data collected for each selected reference method test procedure were documented on 
field data forms. Each form, specific to each particular sample run, includes information as to 
the source tested, date and time of sample collection, analyst@) performing the test, and all data 
necessary for test validation. Each field data sheet was completed by the responsible technician 
at the time of the test and checked by the Field Manager for accuracy and completeness after 
each test series. Copies of all raw field data sheets are included in the Emission Test Report 
with the originals maintained in project files at SEACOR’s Fort Collins office. 

Sample containers utilized for the collection and storage of samples were specific to each test 
procedure. Glass sample bottles with teflon coated lids were and used for this measurement 
program. Filter substrates were maintained in individually labeled polyethylene petri dishes 
sufficient in size to receive the samples unaltered and with the exposed surface protected from 
sample loss. 

Collection of all blanks were specific to each test performed. For this emission measurement 
program field blanks were collected. The field blanks and spike samples were collected at the 
test location and subjected to the same ambient conditions as the samples. This type of blank 
was collected for each reagent used in each test series and analyzed for HCHO. Sample results 
were adjusted if necessary based on the results of the blank. 

Each recovered sample was labeled with standard sample tags and uniquely identified. The tag 
provided information regarding the unit tested, sample location, date and time of collection, 

! reagent(s) used, and the test number. The sample container was sealed, liquid level marked (if 
applicable), and properly stored until it was transported to the laboratory. 

Standard chain of custody forms were completed before any samples were transported to the 
laboratory. This procedure is dictated by the EPA and strictly adhered to by SEACOR. Each 
sample was tagged with a chain of custody tag which requires the same information as the field 
sample label. 

5-3 
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5.4 Analytical Quality Control 

All analytical procedures used for this program are approved by the EPA and referenced in the 
Code of Federal Regulations (where applicable). Variations in methods and procedures specidy 
designed for this measurement program were not necessary. 

Atmospheric Analysis & Consulting (AA&C) was selected to provide the particulate and HCHO 
source test samples analyses for all samples and blanks. 3M Occupational Health and 
Environmental Safety Division was selected to complete the HCHO badge sample analyses. 
SEACOR has worked with AA&C in the past, and their QNQC programs are known to meet 
or exceed EPA standards. Key components of AA&Cs' QC program include: 

-g - Personnel are trained in the proper use of field and laboratory 
worksheets, recording of analytical and quality control data, and record keeping. 

&few Reeulations - Personnel are trained in all company safety policies and 
provided with all necessary safety equipment. 

SamDle Handling - Personnel are trained in the proper storage and handling of 
samples and sample containers. 

Use of Volumetric Glassware - Personnel are trained in the proper use of 
graduated cylinders, burets, pipets and volumetric flasks. ._I 

I Use of Balances - Personnel are trained in the proper use of analytical balances. 
Balance checks with class "S" weights are routinely performed. i 

Tnstrumentation - Personnel are trained in the proper operation, calibration and 
maintenance of all instrumentation utilized for emission testing programs. 

Data Handline and Rmrt ing  - Personnel are trained in the proper procedures for 
recording raw laboratory data, calibrations, standards information and results, 
along with quality control data. Analytical data will be reported in meaningful 
engineering units. 

Qualitv Control - Personnel are trained on all of the quality control procedures 
specific to the requirements established for this emission testing program. 
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All data associated with laboratory analysis of collected samples was documented in bound 
laboratory log books. All pertinent data such as reagent preparation, filter weights, samples 
analyzed, blank analysis, and all quality assurance data is available upon request. 
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SEACOR 
ANALYZER CALIBRATION DATA I 

1 
I 
I 

c u m  / _ j  ANALYZER f / d  

SOURCE1.D. 0, I 044,,, ANALYZER 0- 

DATE D6.07- ?Y ANALYZER &l 

~JX.~?KXJ O ~ V I L L C  / A  S P A N V U E  d- /ou  

OPERAlDR(S) SPAN V U E  d= 2 5- O !  

TETMETllOD(S) SPAN V U E  0 --,? I bd 

I 

Zero 0. D a. t a L  . O . L  

,9 7 . 2  a6 0.4 
Zero 0. D -&.s 0.5 . a5 

Mid-range ‘i%$?/fl.?r Sl.6 /=. z l+ /o .  3 

Mid-range 8?/,34rr fl.9 /31.6 O.a/ 1.3 0.0 /I.? 
HiKh-ranne g6.6 8 7 . 0  6.7 0. y 

1. 3 /io. 3 
High-range g/. L 

FINAL SYSIEM CALIBRATION 

.. Mid-range I Z . /  12. IZ 
- High-range zo.*i, Z0.70 E FINALS= CALIBRATION Zero I -  

Analvler: R 

I I 

Mid-range 
HiEh-ranEe I I I 



SEACOR 
CALIBRATION BIAS & DRIFT DATA 

. .. . 

."d 

~~~ ~ ~~~ t . . . . . . . . . . . . . . . . . . - 

Hi h-ran e 

u u  Hi h-ran e 

System Cal. Bias = (System Cal. R a p .  - Analper Cal. R a p . )  /Span 100 

GI. Drift = (Final System Response - Initial System Response) /Span 100 
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- I 
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I 
I 
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I 
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-. - ~ . .. . ... . . . .  ~ 

FINAL SYSTEM CALIBRATION 

I 
I 
I 
I 
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SEACOR 
ANALYZER CALIBRATION DATA 

FINAL SYSTEM CALIBRATION 

Mid-range 
High-range 

Mid-range 
NALSYSIEM CALlBRAnON 

I 
1 



. \  

I 
SEACOR 

CALIBRATION BIAS & DRIFT DATA 

1 
I 

u Hi h-ran e 

System GI. Bias = (System Cal. R a p .  - A n a l p r  Cal. Resp.) /Span 100 

GI. Drift = (Final System Response - lnilial Sys~cm Response) /Span 100 



1 
I 
I 

SEACOR 
ANALYZER CALIBRATION DATA 

FINALSYSlEM CALIBRATION 

I 

Mid-range 
High-range 

Mid-range 
HiEh-ran e = 

FINAL. SYSlEM CALIBRATION 

FINAL SYSTEM CALlBRATlON 

9 

I 
I 



I 
SEACOR 

CALIBRATION BIAS & DRIFT DATA 

CUEKT L P -  ANALYZER F,4 
manoti e/#v: /le SPANVALUE @ - /& 
SOURCEI.0. RV 4 ANALYZER 

DATE t 6 - 1 I - q q  ANALYZER 
SPANVALUE OPUUroRQ Jfi 

ESTMETHOD(S) SPAN V U E  

I 
I 
1 
I 

. .  

System GI. Bias = (System (31. R a p .  - A n a h r  GI. Rap.) /Span 100 

( 3 1 .  Drift = (Final System Response - Initial System Response) /Span 100 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
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SEACOR 

ANALYZER CALIBRATION DATA 

FINAL S Y m  CALIBRATION 

- 
RNALSYSTfX CALIBRATION - 

NAL SYSTEM CALlBRATlON 

I 



SEACOR 
CALIBRATION BIAS & DRIm DATA 

1 ~ 

Hi h-ran e 

I 

I 

I 
I 
I 
I 
I 

I 
I 

System Cal. Bias = (System GI. R a p .  - Analyzer Cal. Rap.)  /Span 100 

I 
I 

Cal. Drift = (Final System Response - Initial System Response) /Span 100 

I 



SEACOR 
ANALYZER CALIBRATION DATA 

I 
I 

c u m  LP ANALKZER F )  0 
LOCAnON d r b v , L L E  ( A  SPANVALUE D - / O b  

I 
S0URCEI.D. Q I/ z ANALYZER 

OPERATOR(S) . 1 SPAN VALUE 
DATE Q&’ -14-4Y ANALYZER 
TESTMmlOD(S) 2 r4 SPAN VALUE 

Anatyzcr: F i t 3  

FINAL S Y S ”  CALIBRATION 



SEACOR 
CALIBRATION BIAS & D R I n  DATA 

I 
I 
I 
'I 
I 
I 
I 

I 
I 

System Cal. Bias = (System Cal. R a p .  - Anatyze.r Cal. Rap.)  /Span 100 

Cal. Drift = (Final System Response - Initial System Response) /Span 100 I 
I 
I 
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SEACOR 
ANALYZER CALIBRATION-DATA 

Analyzer: F J O  

FINAL SYSEht CALIBIUnON 

- - FINALSYSEht CALlBRATiON 

NAL SYSTEM CALIBRATION 

__ __-- I 



SEACOR 
CALIBRATION BIAS & DRIFT DATA 

.. 

.4 

u u  Hi h-ran e 

Syslem Cal. Bias = (System CaI. Resp. - Analyzer Cal. Resp.) /Span 100 

GI. Drift = (Final System Response - Initial Syslem Response) /Span 100 
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SEACOR 
ANALYZER CALIBRATION DATA 

- - 
Analyzer: & Fl 0 

INITIALSYSTEM CALIBRATION 
Mid- 

High- 

Mid- 
FINAL SYSTEM CALIBRATION 

I I 0. 6 I 0. 6 I 

- 
FINALSYSIEM CALlBRAnON - 



SEACOR 
CALIBRATION BIAS & DRIFT DATA 

i Hi h-ran e 

- 0 . 5  0. f 0. I -0. 6 

2 9 .  % I .  Y g6.d 0.0 1 . 2 ,  - 

2.8 -0-7 -1. b 0-0 -0. e t  :: m.q # 3. I D3Y ' 3.3 ' O . <  

-0 .  I 0. 0 I. ' -0. Y A Y  

T O 2  -3.5- zso- B - 7 . 0  - 2 . 1  

GI. Drift = (Final System Response - Initial System Response) /Span 100 

.- 
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. .  
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.- I. 
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1 SEACOR 
ANALYZER CALIBRATION DATA 

e Analyzec 
v 

SYSIEM CALIBRATlON 
- - 

1 - 0 . 0 7  I 6 . b - t  I 0.3 
Mid-range "I /z.oo 0 ' 0  12.u- 0. I 5 0 . 6  



SEACOR 
CALIBRATION BIAS & DRIFC DATA 

. 

4-3 

/I 

. System GI. Bias = (System C a L  R a p .  - Analyzer Cat. Rap.) /Span 100 

Cal. Drift = (Final System Response - Initial System Response) /Span 100 
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SEACOR 
ANALYZER CALIBRATION DATA 

Analyzer: 

High-range Bra2 - - 
FINAL SYSEh4 CALIBRAIION 

Mid- range I I I 
High -range 

Mid-range 
NAL SYSTEM CALIBRATlON 

I 



SEACOR 
CALIBRATION BIAS & DRIFT DATA 

. .  . 

d, 

u u  Hi h-ran e 

System GI. Bias = (System Cal. R a p .  - A n a b r  Cal. Rap.)  /Span 100 

GI. Drift = (Final System Response - Initial System Response) /Span 100 
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5-MINUTE AVERAGE VOC MEASUREMENT RESULTS 
CARTER DAY # 1 -  BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE CALIFORNIA 
JUNE 9,1994 

1205 0.2 
1210 685 
1215 28.2 
1220 71.5 
1225 42.7 
1230 3.9 
1235 6.0 
1240 5.4 
1245 5.5 
1250 5.0 
1255 5.4 
1300 5.4 
1305 5.4 
1310 5 3  
1315 5.3 
1320 6.4 
1325 6.1 
1330 6.0 
1335 5.9 
1340 5.9 
1345 6.0 
1350 22.8 
1355 6.4 
1400 6 5  
1405 7.0 
1410 6.4 
1415 6.6 
1420 6.4 
1425 6.0 
1430 5.4 

0.6 
2055 
84.6 

2145 
128.1 
11.7 
18.0 
162 
165 
15.0 
16.2 
16.2 
162 
15.9 
15.9 
192 
18.3 
18.0 
17.7 
17.7 
18.0 
68.4 
19.2 
195 
21.0 
19.2 
19.8 
192 
18.0 
16.2 

CONC. CONC. 
(5-mia) (PPm CJ 

1435 
1440 
1445 
1450 
1455 
1500 
1505 
1510 
1515 
1520 
1525 
1530 
1535 
1540 
1545 
1550 
1555 
1600 
1605 
1610 
1615 
1620 
1625 
1630 
1635 
1640 
1645 
1650 
1655 
1700 

5.1 
4.8 
5.7 
6.2 
6.4 
6 5  
6.3 
6 3  
6.6 
6.7 
7.1 
7.0 
6.6 
6.7 
6 5  
6.7 
6.9 
7.0 
6.8 
6.1 
5.7 
5.6 
5 2  
5 .o 
5.1 
5.4 
5.8 
6.2 
6.5 
6.7 

15.3 
14.4 
17.1 
18.6 
19.2 
195 
18.9 
18.9 
19.8 
20.1 
213 
21.0 
19.8 
20.1 
195 
20.1 
20.7 
21.0 
20.4 
183 
17.1 
16.8 
15.6 
15.0 
153 
16.2 
17.4 
18.6 
195 
20.1 

,.: 



5-MINUTE VOC MEASUREMENT RESULTS 

LOUISIANA PACIFIC - OROVILLE, CA 
BOARD COOLER VENT 

JUNE 10, 1994 

i 

I 
I 
I 



1 
I 
I 
1 
I 
1 
I 

1010 
1015 
1020 
1025 
1030 
1035 
1040 
1045 
1050 
1055 
1100 
1105 
1110 
1115 
1120 
1125 
1130 
1135 
1140 
1145 
1150 
1155 
1200 
1205 
1210 
1215 
1220 
1225 
1230 
1235 
1240 
1245 
1250 
1255 
1300 
1305 
1310 
1315 
1320 
1325 

5 -MINUTE VOC MEASUREMENT RESULTS 
CUT-OFF SAW VENT 

LOUISIANA PACIFIC - OROVILLE, CA 
JUNE 11, 1994 

12.6 
25.8 
4 5  
4.8 
4.9 
5.1 
5.5 
5.9 
5.9 
6.0 
6.1 
6.2 
5.8 
6.2 
6.1 
6.2 
6.4 
6.6 
6.9 
6.9 
6.9 
6.9 
6.6 
6.7 
6.6 
6.7 
7.2 
7.1 
7.6 
7.0 
7.6 
7.0 
6.8 
7.0 
7 5  
7.2 
7.2 
7.3 
7.1 
7 3  

37.8 
77.4 
135 
14.4 
14.7 
15.3 
165 
17.7 
17.1 
18.0 
18.3 
18.6 
17.4 
18.6 
183 
18.6 
192 
19.8 
20.7 
20.7 
20.7 
20.7 
19.8 
20.1 
19.8 
20.1 
21.6 
213 
22.8 
21.0 
22.8 
21.0 
20.4 
21.0 
225 
21.6 
21.6 
21.9 
213 
21.9 

1340 7.7 
1345 8.1 
1350 8.1 
1355 8 3  
1400 8.1 
1405 8.4 
1410 8 3  
1415 8.2 
1420 8.2 
1425 8.3 
1430 8.7 
1435 8.1 
1440 8.2 
1445 8.4 
1450 8 3  
1455 8.6 
1500 8 5  
1505 8 5  
1510 8.5 
1515 8 5  
1520 9.0 
1525 8 3  
1530 8 5  
1535 8.7 
1540 8 5  
1545 8.2 
1550 8.0 
1555 8.5 
1600 8.7 
1605 8.0 
1610 8 5  
1615 8 2  
1620 8 3  
1625 7.9 
1630 8 5  

‘1635 7.9 
1640 7.3 
1645 7.6 
1650 8.1 
1655 8.2 

23.1 
24.3 
243 
24.9 
243 
25.2 
24.9 
24.6 
24.6 
24.9 
26.1 
24.3 
24.6 
25.2 
24.9 
25.8 
25.5 
255 
255 
255 
27.0 
24.9 
255 
26.1 
255 
24.6 
24.0 
255 
26.1 
24.0 
25.5 
24.6 
24.9 
23.7 
25.5 
23.7 
21.9 
22.8 
243 
24.6 

.i 

1700 7.6 22.8 11 



5-MINUTE VOC MEASUREMENT RESULTS 
CARTER DAY #2 BAGHOUSE & NORTH HOT PRESS VENT 

JUNE 13, 1994 
LOUISIANA PACIFIC - OROVILLE, CA 

1345 
1350 
1355 
1400 
1405 
1410 
1415 
1420 
1425 
1430 
1435, 
1440 
-1445 
1450 
1455 
1500 
1505 
1510 
1515 
1520 
1525 
1530 
1535 
1540 
1545 
1550 
1555 
1600 
1605 
1610 
1615 
1620 

5.7 
5.8 
6 .O 
6.1 
6.2 
6.5 
6 3  
6.6 
6 3  
6.8 
6.6 
6.9 

7.6 
7.6 
8.5 
6.9 
6.8 
7 .O 
6.8 
6.6 
7.0 
6.6 
6.4 
6.7 
6.4 
6 5  
6.4 
6.1 
5.9 
6.1 
7.0 

- -  6.9- 

17.1 
17.4 
18.0 
183 
18.6 
19.5 
18.9 
19.8 
18.9 
20.4 
19.8 
20.7 

- -  20.7 
22.8 
22.8 
25.5 
20.7 
20.4 
21.0 
20.4 
19.8 
21.0 
19.8 
19.2 
20.1 
19.2 
195 
19.2 
183 
17.7 
183 
21.0 

1630 
1635 
1640 
1645 
1650 
1655 
1700 
1705 
1710 
1715 
1720 
1725 

- 1730- 
1735 
1740 
1745 
1750 
1755 
1800 
1805 
1810 
1815 
1820 
1825 
1830 
1835 
1840 
1845 
1850 
1855 
1900 

6.6 19.8 
6.7 20.1 
7 .O 21.0 
6.8 20.4 
6.8 20.4 
6.8 20.4 
7.1 213 
6.8 20.4 
6.9 20.7 
7.0 21.0 
7 1 21.9 
7.5 22.5 

-75---. -225 
7.4 22.2 
7.4 22.2 
7.3 21.9 
7.7 23.1 
7.7 23.1 
7 5  225 
7.4 22.2 
7 3  21.9 
7.4 22.2 
6 5  19.5 
7.0 21.0 

10.2 30.6 
11.1 333 
10.4 31.2 
10.4 31.2 
105 31.5 
9.9 29.7 

10.0 30.0 
1905 9.8 29.4 

1915 9.3 27.9 
1920 9 5  28.5 
1925 10.1 3 0 3  
1930 10.2 30.6 
1935 9.6 28.8 
1940 9.8 29.4 
1945 9 3  27.9 
1950 9.7 29.1 
1955 9.6 28.8 
2000 9.6 28.8 
2005 9.8 29.4 
2010 9.7 29.1 
2015-. 9 5  -. 285 
2020 9.5 285 
2025 9.6 28.8 
2030 9.8 29.4 
2035 10.0 30.0 
2040 9 5  285 
2045 10.1 303 
2050 103 30.9 
2055 9.8 29.4 
2100 9 3  27.9 
2105 9.6 28.8 
2110 9.3 27.9 
2115 9.2 27.6 
2120 9.2 27.6 
2125 9 3  27.9 
2130 8.9 26.7 
2135 9.2 27.6 
2140 9.1 273 
2145 9 2  27.6 

1 
1 
1 
1 
1 
1 
1 

- 1 
1 
II 
1 
1 
1 
1 
1 
1 
1 
1 

~ 1 



I 
I 
1 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 

5-MINUTE AVERAGE VOC MEASUREMENT RESULTS 
MIDDLE HOT PRESS VENT & SOUTH HOT PRESS VENT 

JUNE 14,1994 
LOUISIANA PACIFIC - OROVILLE, CA 

1530 
1535 
1540 
1545 
1550 
1555 
1600 
1605 
1610 
1615 
1620 
1625 
1630 
1635 
1640 
1645 
1650 
1655 
1700 
1705 
1710 
1715 
1720 
1725 
1730 
1735 
1740 
1745 
1750 
1755 
1800 
1805 
1810 
1815 
1820 
1825 
1830 
1835 
1840 
1845 

1855 
1900 

1'850 

8.1 
8.8 
8.8 
9.2 
9.1 
9.7 
9.6 
9.8 
9 5  
9.5 

102 
10.1 
9.8 
9.4 
7.8 
6.6 
6.4 
8.6 
9.5 
7.2 
6 5  
6 3  
6 3  
6 3  
6.2 
5.9 
6.2 
6.2 
6.4 
6.2 
6 3  
6.2 
6.2 
6 .O 
6.1 
6.2 
6 3  
6.0 
6.2 
6 3  
6.2 
6 2  
6.4 

24.3 
26.4 
26.4 
27.6 
273 
29.1 
28.8 
29.4 
285 
285 
30.6 
303 
29.4 
28.2 
23.4 
19.8 
19.2 
25.8 
285 
21.6 
195 
18.9 
18.9 
18.9 
18.6 
17.7 
18.6 
18.6 
19.2 
18.6 
18.9 
18.6 
18.6 
18.0 
18.3 
18.6 
18.9 
18.0 
18.6 
18.9 
18.6 
18.6 
192 

1915 6 5  
1920 6.4 
1925 6.1 
1930 6.1 
1935 5.8 
1940 5.3 
1945 5.4 
1950 5.8 
1955 5 3  
2000 5.1 
2005 5.2 
2010 5.4 
2015 5.6 
2020 5.5 
2025 5.8 
2030 6.2 
2035 6.2 
2040 5.9 
2045 6.6 
2050 6.0 
2055 6 3  
2100 5.9 
2105 6.1 
2110 6.4 
2115 5.9 
2120 6.0 
2125 6.0 
2130 6 3  
2135 6.7 
2140 6.8 
2145 6 2  
2150 6.0 
2155 5.9 
2200 6.0 
2205 5.6 
2210 5.8 
2215 5.7 
2220 6.1 
2225 - 5.9 
2230 5.8 
2235 5.8 
2240 5.8 
2245 5.8 

195 
19.2 
183 
183 
17.4 
15.9 
16.2 
17.4 
15.9 
153 
15.6 
16.2 
16.8 
16.5 
17.4 
18.6 
18.6 
17.7 
19.8 
18.0 
18.9 
17.7 
183 
19.2 
17.7 
18.0 
18.0 
18.9 
20.1 
20.4 
18.6 
18.0 
17.1 
18.0 
16.8 
17.4 
17.1 
183 
17.7 
17.4 
17.4 
17.4 
17.4 

. r  

2250 5.8 17.4 I 



5-MINUTE VOC MEASUREMENT RESULTS 
CARTER DAY #4 BAGHOUSE & CARTER DAY #5 BAGHOUSE 

LOUISIANA PACIFIC - OROVILLE, CA 
JUNE 15, 1994 

- miii E voc voc 
(ppm C.) @ ! m i  

1215 4.3 12.9 
1220 
1225 
1230 
1235 
1240 
1245 
1250 
1255 
1300 
1305 
1310 
1315 
1320 

. 1325 
1330 
1335 
1340 
1345 
1350 
1355 
1400 
1405 
1410 
1415 
1420 
1425 
1430 
1435 
1440 
1445 
1450 
1455 
1500 
1505 
1510 
1515 
1520 
1525 
1530 
1535 
1540 
1545 

4.6 
5.3 
4.2 
4.2 
3.8 
3.7 
3.7 
3.7 
3.8 
3.6 
4.1 

4 
3.9 
3.7. 

4 
3.7 
3.9 
3.6 
4.1 
3.8 
4.1 
4.3 

4 
4.3 
3.9 

4 
4 

4.1 
4.2 

4 
3 9 
3.8 
4.2 
3.9 

4 
3.9 
4.1 
4.4 
4.4 
4.4 
3.7 
3.7 

13.8 
15.9 
12.6 
12.6 
11.4 
11.1 
11.1 
11.1 
11.4 
10.8 
12.3 

12 
11.7 
11.1 

12 
11.1 
11.7 
10.8 
123 
11.4 
123 
12.9 

12 
12.9 
11.7 

12 
12 

123 
12.6 

12 
11.7 
11.4 
12.6 
11.7 

12 
11.7 
123 
13.2 
132 
13.2 
11.1 
11.1 

1550 3.9 11.7 

TIME voc voc 
(ppm C.) (ppm C) 

1555 3.7 11.1 
1600 
1605 
1610 
1615 
1620 
1625 
1630 
1635 
1640 
1645 
1650 
1655 
1700 
1705 
1710 
1715 
1720 
1725 
1730 
1735 
1740 
1745 
1750 
1755 
1800 
1805 
1810 
1815 
1820 
1825 
1830 
1835 
1840 
1845 
1850 
1855 
1900 
1905 
1910 
1915 
1920 
1925 

- _ _  - 

3.9 
3.7 
3.8 
3 3  
3.4 
3.7 
5.1 
5.8 
6 3  
6.1 

6 
5.6 
6.1 
6.2 
6.7 
6.6 
6 5  
6.9 
7 3  
6.9 
7 3  
7.6 
7.4 
8.1 
8.4 
7.1 
6.9 
6.9 
7.1 
7.4 
7 5  
8.1 
7.4 
7.4 
7.1 
7.1 
7.4 
7 5  
7.1 

7 
7 5  
7.8 

-~ 

11.7 
11.1 
11.4 
9.9 

10.2 
11.1 
153  

18.9 
183 

18 
16.8 
183 
18.6 
20.1 
19.8 
195 
20.7 
21.9 
20.7 
21.9 
22.8 
22.2 
243 
252 
213 
20.7 
20.7 
213 
222 
225 
243 
22.2 
22.2 
213 
21 3 
22.2 
22.5 
213 

21 
22.5 
23.4 

17.4 

1 
1 
i 
i 
1 
1 
1 
1 

- _ _  1- 
1 
II 
1 
1 
1 
1 
1 
1 
1 
1 

~ 



I 
I 
1 
1 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2105 
2110 
2115 
2120 
2125 
2130 
2135 
2140 
2145 
2150 
2155 
2200 
2205 
2210 
2215 
2220 
2225 
2230 
2235 
2240 
2245 
2250 
2255 
2300 
2305 
2310 
2315 
2320 
2325 
2330 
2335 

2345 
2350 
2355 

u40 

CEM MEASUREMENT RESULTS 
MEC OIL HEATER 

JUNE 17, 1994 
LOUISIANA PACIFIC - OROVILLE, CA 

80.7 
79.3 
79.0 
80.3 
80.7 
81.2 
80.4 
803 
813 
815 
81.2 
79.9 
81.0 
82.2 
81.4 
80.7 
81.4 
81.9 
81.5 
80.2 
795 
80.0 
805 
80.4 
79.7 
79.7 
803 
81.0 
812 
793 
795 
80.2 
80.7 
79.2 
78.4 

-2.0 
0.0 

- 1.0 
-3.0 
-2.0 
-2.0 
-3.0 
-4.0 
-3.0 
-2.0 
-2.0 
-3.0 
-3.0 
-3.0 
-2.0 
-3.0 
-3.0 
-3.0 
-3.0 
-3.0 
-3.0 
-3.0 
-3.0 
-3.0 
-4.0 
-3.0 
-3.0 
-4.0 
-3.0 
-3.0 
-3.0 
-3.0 
-4.0 
-3.0 
-3.0 

0.1 
0.1 

-03 
-0.6 
-03 
-0.3 
-0.2 
-02 
-0.1 

0 3  
0.0 

-0.2 
-03 
-0.2 
-0.1 

0.0 
0.0 
0.0 
0.0 
0 3  
0.3 
0.0 

-03 
-03 
-0.4 
-0.6 
-0.6 
-0.6 
-0.6 
-0.6 
-0.5 
-0.4 
-03 

0.1 
0.1 

0 3  
0.3 

-0.9 
- 1.8 
-0.9 
-0.9 
-0.6 
-0.6 
-0.3 

0.9 
0.0 

-0.6 
-0.9 
-0.6 
-03 

0.0 
0.0 
0.0 
0.0 
0.9 
0.9 
0 .o 

-0.9 
-0.9 
- 12 
-1.8 
- 1.8 
-1.8 
-1.8 
-1.8 
-15 
- 1.2 
-0.9 

0 3  
0 3  

3.03 
2.98 
2.88 
3.29 
3.25 
3.28 
3.15 
3.02 
3.28 
3.44 
332 
2.90 
3.24 
353 
337 
2.98 
3.25 
3.44 
350 
327 
3.07 
334 
3.47 
338 
3.08 
3.15 
3.44 
357 
3.44 
3.02 
3.10 
3.44 
3.43 
3.24 
3.03 

10.08 
10.25 
1030 
10.07 
10.09 
10.07 
10.17 
10.23 
10.07 
9.99 

10.05 
10.29 
10.09 
9.93 

10.04 
10.25 
10.08 
10.00 
9.94 

10.07 
10.22 
10.02 
10.00 
9.98 

10.18 
10.19 
10.02 
9.89 
9.97 

10.19 
10.18 
9.97 
9.94 

10.08 
10.20 



5-MINUTE VOC MEASUREMENT RESULTS 
NORTH DOWNCOMER, SOUTH DOWNCOMER 

& NORTH FILTER BOX OUTLET 

JUNE 18,1994 
LOUISIANA PACIFIC- OROVILLE. CA 

1520 72 
1525 76 
1530 87 
1535 91 
1540 132 
1545 177 
1550 162 
1555 139 
1600 140 
1605 142 
1610 147 
1615 137 

144 1620 
1625 132 
1630 118 
1635 116 
1640 102 
1645 100 
1650 108 
1655 112 
1700 122 
1705 126 
1710 135 
1715 130 
1720 143 
1725 140 
1730 124 
1735 124 
1740 116 
1745 115 
1750 117 
1755 129 
1800 120 
1805 124 

.- 

216 

26 1 
273 
396 
531 
486 
417 
420 
426 
441 
411 
432 

-396 
354 
348 
306 
300 
324 
336 
366 
378 
405 
390 
429 
420 
372 
372 
348 
345 
351 
387 
360 
372 

228 
1815 
1820 
1825 
1830 
1835 
1840 
1845 
1850 
1855 
1900 
1905 
1910 
1915 

- 1920 
1925 
1930 
1935 
1940 
1945 
1950 
1955 
2000 
2005 
2010 
2015 
2020 
2025 
2030 
2035 
2040 
2045 
2050 
2055 
2100 

130 390 
108 324 
119 357 
117 351 
93 279 
93 279 
81 243 
72 216 
71 213 
76 228 
71 213 
72 216 
71 213 

-79 --- 237 
79 237 
86 258 
93 279 
83 249 
82 246 
81 243 
85 255 
88 264 
93 279 
85 255 

121 363 
125 375 
110 330 
96 288 
76 228 
93 279 
89 267 
92 276 
83 249 
65 195 

- 

2110 
2115 
2120 
2125 
2130 
2135 
2140 
2145 
2150 
2155 
2200 
2205 
2210 

-2215 ~ 

2220 
2225 
2230 
2235 
2240 
2245 
2250 
2255 
2300 
2305 
2310 
2315 
2320 
2325 
2330 
2335 
2340 
2345 
2350 
2355 

66 198 
69 207 
75 225 
85 255 
97 291 

101 303 
91 273 
73 219 
76 228 

629 1887 
860 2580 
450 1350 
26 78 

-24 
30 90 
87 261 
85 255 
89 267 

102 306 
105 315 
103 309 
97 291 
93 279 

100 300 
87 261 
66 198 
63 189 
63 189 
64 192 
62 186 
65 195 
69 207 
73 219 
1 7  231 

- - 8 -  

0 80 240 I 

I 
I 
I 
I 
I 
I 
I 
1 

- _  I 
I 
u 
I 
1 
I 
I 
I 
1 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 

5-MINUTE VOC MEASUREMENT RESULTS 

LOUISIANA PACIFIC- OROVILLE, CA 
NORTH FILTER BOX OUTLET 

JUNE 19, 1994 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
300 
305 

90 
86 
85 
84 
83 
82 
85 
85 
88 
85 

110 
107 
81 
86 

104 
125 
116 
99 

105 
119 
121 
131 
106 
123 
92 
92 
81 
85 
88 
90 
88 
83 
77 
77 
73 
75 

270 
258 
255 
252 
249 
246 
255 
255 
264 
255 
330 
321 
243 
258 
312 
375 
348 
297 
315 
357 
363 
393 
318 
369 
276 
276 
243 
255 
264 
270 
264 
249 
231 
231 
219 
225 

320 
325 
330 
335 
340 
345 
350 
355 
400 
405 
410 
415 
420 
425 
430 
435 
440 
445 
450 
455 
500 
505 
510 
5 15 
520 
525 
530 
535 
540 
545 
550 
555 
600 
605 
610 
615 

74 
81 
78 
75 
76 
81 
88 
81 
79 
86 
98 
95 
92 
96 

100 
96 

103 
101 
112 
125 
127 
98 
87 
71 
70 
71 
69 
62 
66 
68 
61 
63 
63 
60 
58 
60 

222 
243 
234 
225 
228 
243 
264 
243 
237 
258 
294 
285 
276 
288 
300 
288 
309 
303 
336 
375 
381 
294 
261 
213 
210 
213 
207 
186 
198 
204 
183 
189 
189 
180 
174 
180 

630 
635 
640 
645 
650 
655 
700 
705 
710 
715 
720 
725 
730 
735 
740 
745 
750 
755 
800 
805 
810 
815 
820 
825 
830 
835 
840 
845 
850 
855 
900 
905 
910 
915 
920 
925 

54 
51 
49 
50 
49 
49 
49 
51 
52 
58 
75 

144 
111 
77 
76 
71 
57 
56 
61 
61 
66 
62 
67 
62 
65 
63 
66 
67 
68 
66 
65 
71 
77 
83 
86 
79 

162 
153 
147 

147 
147 
147 
153 
156 
174 
225 
432 
333 
231 
228 
213 
171 
168 
183 
183 
198 
186 
201 
186 
195 
189 
198 
201 
204 
198 
195 
213 
231 
249 
258 
237 

150 

310 74 222 620 58 174 930 83 249 



5-MINUTE VOC MEASUREMENT RESULTS 
SOUTH FILTER BOX OUTLET 

LOUISIANA PACIFIC - OROVILLE, CA 
JUNE 19, 1994 

1220 102 306 
1225 100 300 
1230 ion 324 
1235 107 321 
1240 109 327 
1245 109 327 
1250 112 336 
1255 110 330 
1300 126 378 
1305 125 375 
1310 132 396 
1315 134 402 
1320 153 459 
1325 150 450 

-- -- 1330- -- 134- -- -402 

1340 117 35 1 
1335 126 378 

TIME voc voc 
(l?msJC3 (ppm as C)- 

1045 77 23 1 
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1050 74 222 
1055 76 228 
1100 88 264 
1105 90 270 
1110 9n 294 
1115 102 306 
1120 112 336 
1125 116 348 
1130 134 402 
1135 115 345 
1140 94 282 
1145 90 270 
1150 101 303 

90 270 1155 

1205 92 276 
1210 98 294 
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PROJECT NO: 
SAMPLING DATE: JUNE 10-19.1994 
ANALYSIS DATE: JUNE 24-28.1994 
REPORT DATE: JULY 5.1994 

ACETONE RINSE DI WATER RINSE *) DI WATER RINSE ") F I L T E R S  
PARTICULATES PARTICULATES PARTICULATES FILTER PARTICULATES 

300-01-109 / 00027-006-01. TASK #LP34 

RUN # MG/SAMPLE MG/SAMPLE MG/SAMPLE ID # MG/FILTER 

CD1-PI 
CDl-P2 
CD1 -P3 
CD2-P1 
CD2-P2 
CD2-P3 
CD4-P1 
CD4-P2 
CD4-P3 
CD5-PI 
CD5-P2 
CD5-P3 
RV5-PI 
RV5-P2 
R E P 3  
DCS-P1 
DCS-P2 
DCS-P3 
RV1-PI 
RVI-P2 
RVI -P3 
RV2-Pl 
RV2-P2 
RV2-P3 
RV3-PI 
RV3-P2 
RV3-P3 
FBN-PI ' 
FBN-P2 
FBN-P3 
DCN-P1 
DCN-P2 
DCN-P3 
RV4-P1 
RV4-P2 
RV4-P3 
FBS-PI 
FBS-P2 
FBS-P3 

13.1 
13.2 
13.9 
20.6 
15.2 
11.7 
34.5 
31.6 
29.2 
14.1 
13.2 
3.2 

15.5 
21.5 
16.5 
71 .O 
36.6 
51.6 
16.8 
19.6 
13.9 
11.5 
17.3 
15.2 
14.6 
5.9 

11.6 
14.2 
11.9 
16.6 
25.6 
37.7 
46.1 
12.6 
15.5 
25.5 
20.1 
15.6 
14.4 

1.5 
1.6 
1.4 
1.3 
0.9 
0.6 
1.1 
0.0 
0.7 
0.0 
0.0 
0.3 
1.3 
0.5 
1.7 
1.2 
1 .o 
1.3 
0.4 
0.3 
0.4 
0.5 
1 .o 
2.7 
2.4 
0.7 
2.0 
1.7 
1.3 
1.5 
1.6 
1.6 
1.5 
1.5 
0.3 
1.9 
1.2 
0.9 
0.0 

15.3 
3.1 

10.2 
1.9 
1.4 

16.5 
34.0 
0.0 
1.5 

17.6 
2.2 
1.9 
1.9 
2.7 
2.2 
4.0 
1.9 
0.0 
5.4 
2.6 
1.6 
5.3 
2.0 
1.9 
2.2 
6.0 
5.2 
4.4 
3.0 
2.1 
2.9 
2.2 
1.7 
1.5 
2.2 
1.9 
2.9 
2.5 
0.6 

LP-10 
LP-11 
LP-12 
LP-4 
LP-8 
LP-9 
LP-1 
LP-2 
LP-3 
LP-13 
LP-24 
LP-25 
LP-7 
LP-6 
LP-5 
LP-37 
LP-44 
LP-45 
LP-36 
LP-39 
LP-36 
LP-20 
LP-16 
LP-21 
LP-22 
LP-23 
LP-16 
LP46 
LP-47 
LP-48 
LP-50 
LP-51 
LP49 
LP-17 
LP-I5 
LP-14 
LP-40 
LP42 
LP41 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.0 

10.3 
4.1 
0.0 
0.2 
0.0 
0.0 
0.0 
0.0 

46.8 
7.0 

29.2 
0.5 
1.6 
1 .o 
0.7 
0.1 
1 .o 
0.0 
1 .I 
0.0 
0.0 
0.1 
0.1 

16.8 
12.2 
13.0 
0.0 
1 .o 
0.0 
0.0 
0.9 
0.0 

NOTE: *) MECLZ EXTRACTABLE PARTICULATES IN AQUEOUS RINSE 
**) MECL2 NON-EXTRACTABLE PARTICULATES IN AQUEOUS RINSE 

President 
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CLIENT : 
PROJECT NO: 
PROJECT MANAGER: 
SAMPLING DATE: 
ANALYSIS DATE: 
REPORT DATE: 

SAMPLE ID 

CD4-F1 
CD4-F2 
CD4-F3 
CD1-F1 
CD1-F2 
CD1-F3 
RV5-F1 
RV5-F2 
FORM BLANK-1 
LAB BLANK 

LABORATORY ANALYSIS REPORT 

SEACOR 
D0027-008-01/300-01-109 
JOHN ROSBURG 
JUNE 7-10, 1994 
JUNE 16, 1994 
JUNE 20, 1994 

FORMALDEHYDE ANALYSIS 

FORMALDEHYDE MECL2 EXTRACT FORMALDEHYDE 
(us/ml) VOLUME, ml (uq/samDle) 

15.87 
33.86 
49.48 
6.48 
8.83 
2.93 
4.68 
10.00 
0.25 

< 0.01 

170 
138 
117 
147 
177 
164 
92 
122 
90 

QUALITY ASSURANCE SUMMARY 

REPLICATE: 

SAMPLE ID 
CD4-F1 

MATRIX SPIKE: 

SAMPLE ID 
RV5-F2 

RUN#l RUN#2 MEAN 

2697.81 
4673.73 
5789.11 
953.66 
1562.91 
480.50 
430.56 
1220.00 
22.50 

% DIFF. 
(us/ml) (us/ml) ( us/ml) FROM MEAN 
15.80 15.94 15.87 0.44 

(Concentration in ug/ml) 

EXPERIMENTAL THEORETICAL 3 RECOVERY 
5.28 5.50 104.16 

Note: Minimum Detection Limit is 0.02 ug/ml 

u President 
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PROJECT XANAGER: JOHN ROSBURG 
SAHPLING DATE: JUNE 10-19, 1994 
RECEIVING DATE: JUNE 21, 1994 
ANALYSIS DATE: JUNE 22, 1994 
REPORT DATE: JULY 6, 1994 

a FORMALDEHYDE 
S9MPLE ID 

RV5-F3 
RV4-Fl 
RV4-F2 
RV4-F3 
RV3-F1 
RV3-F2 
RV3-F3 
RV2-F1*) 
RV2-F2 
RV2-F3 
RV1-F1 
RV1-F2 
RVl-F3 
FORM BLANK-2 
FORM SPIKE-1 
FORM BLANK-3 
FBN-F1 
FBN-F2 
FBN-F3 
LAB BLANK 
CD2-F1 
CD2-F2 
CF2-F3 
CD5-Fl 
CD5-F2 
CD5-F3 
DCN-Fl 
DCN-F2 
DCN-F3 
DCS-F1 
DCS-F2 
DCS-F3 
FBS-F1 
FBS-F2 
FBS-F3 

FORMALDEHYDE 
1 uG/SAMPLE 1 

621.2 
596.8 
462.0 
522.6 

27683.3 
24685.2 
25120.2 

NA 
845.0 

13531.5 
2780.4 
3236.4 
3445.2 

43.7 
541.8 

57.0 
12513.8 
14260.0 
13870.0 

1 . 4  
1 0 2 5 . 2  

811.8 
833.7 

1514.9 
1314.8  
1295.4 

11868.0 
15826.0 
11675.6 
16317.0 
19643.0 
20303.3 
10077.7 

9531.0 
11497.8 

FORM BLANK-SG 38.0 

HECL2 EXTRACT 
VOLUnE. rnL 

186 
160 
140 
130 
175 
180 
210 

13 0 
155 
140 
120 
180 
1 1 2  

1 1 4  
130 
155 
190 
45 

220 
132 
210 
133 
17 3 
127 
230 
205 
202 
185 
260 
165  
184 
150 
95 

100 

98.5 

NOTE: *) BOTTLE WITH SAMPtE WAS BROKEN UPON 
RECEIPT . 

FORMALDEHYDE 
luG/mL) 

3.34 
3 .73  
3.37 
4 . 0 2  

158.19 
137.14 
119.62 

6.50 
87.30 
19.86 
26.97 
19.14 

0.39 
5.50 
0.50 

90.68 
92.10 
73.00 

0.03 
4.66 
6.15 
3.97 

11.39 
7.60 

10.20 
51.60 
77.20 
57.80 
88.20 
77.55 

123.05 
54.77 
63.54 

I 4572 Telephone Rd., Ste. 920 Ventura, CA 93003 @ (8051 650-1642 FAX (805) 650-1644 
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PROJECT NO: 
PROJECT MANAGER: 
SAMPLING DATE: 
RECEIVING DATE: 
ANALYSIS DATE: 
REPORT DATE: 

SAMPLE ID 
RV5-F3 
RV4-F1 
RV4-F2 
RV4-F3 
RV3-F1 
RV3-F2 
RV3-F3 
RV2 - F1* ) 
RV2 -F2 
RV2-F3 
RV1-F1 
RV1-F2 
RV1-F3 
FORM BLANK-2 
FORM SPIKE-1 
FORM BLANK-3 
FBN-F1 
FBN-F2 
FBN-F3 
LAB BLANK 
CD2-F1 
CD2-F2 
CF2-F3 
CD5-F1 
CD5-F2 
CD5-F3 
DCN-F1 
DCN-F2 
DCN-F3 
DCS-F1 
DCS-F2 
DCS-F3 
FBS-F1 
FBS-F2 
FBS-F3 
FORM BLANK-SG 

LABORATORY ANALYSIS REPORT 

SEACOR 
D0027-008-01 / 300-01-109 
JOHN ROSBERG 
JUNE 10-19, 1994 
JUNE 21, 1994 
JUNE 22, 1994 
JULY 6, 1994 

TOTAL FORMALDEHYDE 

(UG/SAMPLE 1 
621.2 
596.8 
462.0 
522.6 

27683.3 
24685.2 
25120.2 

NA 
845.0 

13531.5 
2780.4 
3236.4 
3445.2 
43.7 
541.8 
57.0 

12513.8 
14260.0 
13870.0 

1.4 
1025.2 
811.8 
833.7 
1514.9 
1314.8 
1295.4 
11868.0 
15826.0 
11675.6 
16317.0 
19643.0 
20303.3 
10077.7 
9531.0 
11497.8 

38.0 President 

NOTE: * )  BOTTLE WITH SAMPLE WAS BROKEN UPON RECEIPT. 

1 4572 Telephone Rd., Ste. 920 Ventura, CA 93003 @ (805) 650-1642 FAX (805) 650-1644 
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Atmospheric Analysis & Consulting 

LABORATORY ANALYSIS REPORT 

CLIENT: SEACOR 
PROJECT NO: D0027-008-01 / 300-01-109 
PROJECT MANAGER: JOHN ROSBERG 
SAMPLING DATE: JUNE 10-19, 1994 
RECEIVING DATE: JUNE 21, 1994 
ANALYSIS DATE: JUNE 22, 1994 
REPORT DATE: JULY 6, 1994 

QUALITY ASSURANCE SUMMARY 

REPLICATE: 

RUN#1 RUN#2 MEAN % DIFF. 
SAMPLE ID (uG/SAMPLE) (UG/SAMPLE (UG/SAMPLE) FROM MEAN 

RV5-F3 
RV4-F1 
RV4-F2 
RV4-F3 

3.40 
3.78 
3.30 
3.95 

3.31 3.34 0.90 
3.68 3.73 1.34 
3.45 3.37 2.10 
4.10 4.02 1.74 

MATRIX SPIKE: 

THEORETICAL EXPERIMENTAL 
SAMPLE ID (uG/ML) (uG/ML) % RECOVERY 

RV5-F3 
RV4-F1 
FBN-F1 
DCS-F1 

0.90 
1.14 
9.27 
9.02 

0.85 
1.05 
9.50 
9.23 

97.37 
92.10 
102.50 
102.32 

President 

I 4572 Telephone Rd., Ste. 920 - Ventura, CA 93003 @ (805) 650-1642 FAX (805) 650-1644 
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CALIBRATION DATA 
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Scott Specialty Gases, Inc. I 5m WEAVER PARK ROAD. LONGMONT. CO 80501 (303) 442-4700. (303) 657 -3001 FAX (303) 772-7613 

I 
I 
I 
I 
I 
I 
1 
1 
I 
1 
I 
t 
I 
1 
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CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

customer 
SeaCOr 
4700 McMurry Drive 
suits 108 
Ft  Collins CO 80525 

Assay Laboratory 
Scon Specially Gases. Inc. 
500 Weaver Park Road 
Longnwnt. co 80501 

Purchase Order 0120321 
Scon Projeci # 0812205 
CGAFiting 590 
QC Number 2515!3304 
File Number 12205-01 

ANALYTICAL IN FORMATION 
Cedlied to exceed h e  minimum specification of EPA Prolocol1 Procedure bG7. Section Number 3.0.4 
Cylinder Number AAL-1811 Certification Date 11/15/93 Expiration Date 11/15196 
Cylinder Pressure Moo psig Previous Certification Dates None 

ANALYZED CYLINDER 
Analvtkal Uncerlelniv* - +I% NlST DiredJyTraceaMe 

REFERENCE STANDARD 
Tvpe Expiration Daie Cylinder Numbet 
m 2 6 4 6  10112/95 AAL-18342 
GMlS NONE AM-026045 

INSTRUMEMATION 
Instrument/ModellSerial # Last Date Calibrated 
H e h t l  Packard 589OA3115A34623 1 0/20193 

Concentralion 
973ppm Pmpme I N2 
95.09ppm Propme I N2 

Analytical Principle 
flame bnization 

Special Notes i 



. . ., . ,. , 
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Scott Specialty Gases, Inc. 
WEAVER PARK ROAD. LCNGMONT. co ms01 (~03) uz-4700. (30s) 651 -SOM FAX (303) 772-767s 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer Assay Laboratory 
S e a m  Scott specialty Gasas. lnc 
4700 McMurry Drive Sub 108 
FI Collins. CO 80525 

5ooweaverParkRoad 
bngmont co 80501 

Purchase Order 012-0964 
Scott Project # 0814267 
CGAntting 660 
QC Number 16019417 
File Number 14267-03 

ANALYTICAL INFORMATION 
TIir cd%albnves p t f c m e d m q  to E P A T m e & 4 i l y P ~ l b k s a Y d ~  dChssxa Cdbmtbn -: RocedveGl:  -. lm. 
Cylinder Number ALM0950SB Certification ~ a a  Expiration Dale W2UIS7 

L' " '. ANALYZED C Y L L  
Analvllcal Uncer(dlnlv* 
+ I %  NlST Directly Traceable 
+ I% NlST DirecUy Traceable 

. -  

- 
- 

Expiration Dale Cylinder Number 
01/05/96 FF-27159 . .  
NONE ALM-028W5 

Concentration 
497.7ppm C9H8 I Ab 
95Wppm C3H8 /Ab 
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- Scott Specialty Gases, Inc. 

6141 EASTON ROAD, P.O. EOX310, PLUMSTEADVILLE, PA 18949(3310 (215) -1 FAX (2W766090 

I 
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I 
I 

I 
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CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
Customer 
Seacor 
4700 Mcmurry Drive 
Suite 108 
Ft Collins, CO 80525-6015 

ASMY Laboratory 
Scott Specialty Gases, Inc. 
6141 Easton Road Scott Project # 0148685C01 

Purchase Order 0120256 
~~~~ ~ 

P.O. Box 310 
Plumsteadville, PA 189490310 

ANALYTICAL INFORMATION 

Certified to exceed the nlinirnurn specifications of EPA Protocol 1 Procedure #G1, Section Number 3.0.4 

Cylinder Pressure 1850 p i g  Revious Certification Dates None 
Cylinder Number AALl3269 Certification Date 07-05-93 ExpiraHon Date 07*% 

ANALYZEDCnINDEX 
Components 
h P W  
BalanceGag Air 

Certified Concentration 
86.6 ppm 

Analvtical Uncertainty* 
il% NIST Directly Traceable 

REFERENCE STANDARD 
w 
GMIS 

Expiration Date Cylinda Number 
09-22-93 ALhtO7.9208 

INSTRUMENTATION 
h t m m e n V M o d e M  B Last Date Calibrated 

Concentration 
125.5 ppm C& in Nz 

Analytical Rinciple 
FID 

ANALYZER READINGS (Z-Zem Gas R=Refmnee Gaa -Test G- r-comlation coefficient) 

Componenta Fmt Triad Analysis Second Triad Analysis Calibration Curve 
Pmp- lhIeCI74S-B RO- Unib Area 

R2-351099 nmxm '12-242127 
Z3-OWOW TZ-241994 -3514C6 B-ome*oo C-OrnE*oo 

WOMYIE+OO E s o ~ E + o o  
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Scott Specialty Gases, Inc. - 

SW WAVER PARK ROAD, LONGMM.  CO 80501 (303) 442-47W. (303) 651 -2QW FAX (303) 772-7673 I 
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CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer 
seacot 
4700 McMuny Drive 
Suite 108 
Fottcdlins CO 80525 

Assay Laboratory 

500 Weaver Park Road 
Scott speciany Gases. I k .  

Longmnt. co 80501 

Purchase Order 012-0322 
Scon Project t 0812253 
CGAFtling 660 
QC Number 25229327 
File Number 12253-03 

ANALYTICAL INFORMATION 
Certified to exceed tho minimum specilication of €PA Rotocol1 Procedure #GI, section Number 3.0.4 
Cylinder Number AM-036544 Certification Date 1 1/22/93 Expiration Date 11/22/95 
Cylindef Pressure 2000 p i g  Previous Cedification Dates None 

REFERENCE STANDARD 
Type Expiration Date Cylinder Numbei 
CRM 1683 0 9 / 1 1  /94 ALM-024684 
GMlS NONE AAL-2114 

INSTRUMENTATION 

Monitor Labs 8840-857 10/28/93 
lrtstlumnt/Model/serLd Last Date Calibrated 

Concentration 
47.80ppm NO/ N2 
25.60ppm NO / N2 

Analytical Principle 
Chemiluminescence 

Special Notes 

Anslyst: S d n  J &andon 



Scott Specialty Gases, Inc. I 500 WEAVER PARK ROAD. LONGMONT. Co  BOY)^ (303) 442-4700. p) 651-2494 FAX (333) 772-7673 

I 
I 
I 
I 
I 
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1 
I 
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I 
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1 
I 
I 
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CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer 
Seam 
4700 McMurry Drive 
Suite I 0 8  
Fottcdiins CO 80525 

Assay Laboratory 
scon specisltv Gases. IW. 
500 weaver Park Road 
Longmonl. co 80501 

Purchase Order 012-0310 
Scott Project # 0811878 
CGA Filling 660 
OC Number 24259307 
file Number 11878-02 

ANALYTICAL ... INFORMATION ..... 

Certified to exceed WE minimum specficutiar of EPA Rotocolt procedure ffil, Section Number 5.0.4 
Cylinder Number ALM-035465 Certification Dale 1 O I w 9 3  Expirution Date 101ZM5 
Cylinder Pressure 2oM) psig Previous Certification Dates NOW 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  

ANALYZED CYLINDER 
Analvtical Uncertalnty' 
- +I% NlST Directly Traceable 
- + I %  NlST DlrecUy Traceable 
Reference Value Only 

I _ ~ ~ ~ ~ d ~ ) m a m ~ ~ . - * n m d l o m n s C a S . ~ ~ n m ~ ~ ~ d ~ . ~  . . . .  

REFERENCE STANDARD 
Type Expiration Date Cylinder Number 
NlRM 1680 01/24/94 ALM-024841 
GMlS NONE ALM-019865 
ErmM.lb85 1111944 ALM-024159 
GMlS NONE 1 L-3223 

INSTRUMENTATION 
inslrumenUModellSerial # Last Date Calibrated 

Monitor Labs 8840-851 07/09199 
HaibaAIA24564163071 I oimm 

Concentration 
474.4ppm CO I N2 
244.5ppm CO I N2 
244.7ppm NO1 N2 
101.5ppmNOIN2 

Analytical Principle 
Non-Dispersive Infrared 
Chemiluminescence 

ANALYZER READINGS __ ..................... 

Components First Triad Analysis Second Triad Analysis Calibration Curve 
CslbnlAaOrids 

=Zero . Oar R ~ R e k n n a  ......... OPI T=T& Gas ..... r=Co-n OWk*nt) ..... . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Om!e:lWlW R-Uhs: IIV 

21 -0.Um R1 -05583 Tl -0.- Zl-ODXO R1-OS353 T 2 - O . B a o  

F a - o m  P - o m  l2-o.Bao R2-ossy) P - o m  72-0.8223 
2 3 - O a m  l3-o.Bao R3-05950 a - o m  n-aBao ~9-05550 

Special Notes 

. . . . . . . . .  



Scott Specialty Gases, Inc. I 500 W V E R  PARK ROAD. LONGMONT, W 8050: (303) 442-4700, (303) 65: -5004 FAX (503) 772-7873 

1 
I 
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CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer 
Seam 
4700 McMurry Drive 
Suite 1 Cm 
FortCollins CO 80525 

Assay Laboratory 
scdt  speciany Gases. lnc 
5M) Weaver Park Road 
Longmonl. co 80501 

Purchase Order Oi2-0310 
Scott Project # 081 1878 
CGA Fitting 660 
OC Number 24259308 
File Number 11878-03 

ANALYTICAL INFORMATION .. -_ ... ..... ~ . . . . . . . . .  . . . . . . . .  . . . . . .  
ckdfe%d l o  e x 4  the minimum soecification of EPA Protaol 1 Procedure UG1. Section Number 3.0.4 ~~~ ~ ~ ~ . ~~~~~ ~~ ~~ ~ ~ . ~~~~ ~~ ~ ~~~~~ 

Cylinder Number AM-034924 Certificalion Date 10/22/93 Expiration Date 10/22/95 
Cylinder Pressure XKX) p i g  Previous Certification Dates None 

ANALYZED CYLINDER 

-. . __. . . . . . .  

Analytical Uncertainty. - +1% NlST Directly Traceable 
- +1% NlST Directly Traceable 
Reference Value Only 

REFERENCE STANDARD 
Type Expiration Date Cylinder Numbei 
NTRM 1681 01/16/94 ALM -0248i 8 
NTRM 1680 01124444 ALM-024841 
NTFN 1687 07/23/95 AM-022418 
GMiS NONE ALM-004240 

INSTRUMENTATION 
Instrument/ModellSerial U Last Date Calibrated 
HaibaAV\ 24 564163071 10109443 
Monitor Labs 8840-851 07/09/93 

Concentration 
966.lppmCOIN2 
474.4ppm CO I N2 
951 .Oppm NO / N2 
479.9ppm NO I N2 

Analytical Principle 
Non-Dispersive Infrared . 
Chemiiuminescance 

ANALYZER . READINGS ~ ( Z = h  Oar R=R&nos . ost T=TsrI ... Oar ,=CamdAm ' -hi) .. .- 

Components First Triad Analysis Second Triad Analysis Calibration Curve 

21 - 0 . m  R1-08150 Tl - 1- Zl-O.CCO3 Rl-OdlSO R-l.?X$3 

R2-08130 2 2 - 0 . m  72-12020 
23.o.m T3-1209) R3-08150 23-0.m T3-12020 R3-08190 

21 - 0.- R1 - 0 .W:  T1 - 0.7909 
R2-0.4831 22-0.0330 R-0,7938 
2 3 - 0 . m  T3-0.7909 R3-0.4831 

NhC cbjde DOts:1WZS? R - W : n n  
21 - 0 . m  R1 - 0.4786 Tl - 0.7871 

R2 - 0,4786 22 - 0 . W  R - 0,7871 

A - 0.- T3 - 0.1871 R3 - 0.4786 0 - 1 m m  

E - 0  

. . . . . . . . . . . . . .  ........... 



. . . . . . . . . .  ... . . . . . .  -. ..... ... 

. Scott Specialty Gases, Inc. 
I 500 WEAVER PARK ROAD, LONGMONT. CO 80501 (303) 442-4700. (303) 651 -3094 FAX (303) 772-7673 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS -i '.>. . -  .... Customer $ 
seem 
.47M) McMuny Drive 
Suite 108 
Ft  Collins CO 80525 

,. ,I : 

Assay Laboratory 
Swn specially Gases. In. 
5cQWeaVerPnrkRoad 
LDngmont co 80501 

Purchase Order 0120278 
' Scott Project # 08112J3 

CGA Fitting 590 
QC Number 22119318 
File Number 11203-02 - 

ANALYTICAL INFORMATfON 
Cerb'b'fied to e x 4  the minimum specifidion of EPA Protocol 1 Rocedure #G1, Secfion Number 3.0.4 

. . .  Expiration Date W10196 Number AM-004222 Certification Date 0811OP3 

I 
Pressure Moo psig Previous Cenificstion Dates NOn0 

. .  
-~ . . . .  .. .. 'ANALYZED CYLINDER 

Analvtlcal Uncertninty: 
+1% NlST DirecUyTraceable 
+1% NlST DlrectlyTraceable 
- 
- 

..... 

. . . .  1 
1 
1': 

i 
>*! 

. . ~  .1 L: .. . ,.. . . . .  ;.;:: REFERENCE STANDARD 
... .. ._;:,. ..... Type. -1: Expiration Date Cylinder Number 
. . . .  . .  SRM 2745 01/25/97 sx-M919 
. . .  GMIS, ,';;.': NONE ALM-033670 
. .  ;.:. ..'';rFmU(2659 .... A M 4 1 7 7 2 4  05/15pJ4 

NONE AAL-18919 

. .  . . .  
_,_, 
,,... . .i .. 

c .. 
. . .  ~12 .:G'Mis: 

..< . . 
. .  . . . . .  . .  

. . .  . .  , . T  
. . . . . . . . . .  . i .  . . : .  

. . . .  INSTRUMENTATION 
>,. - .  
.;,I$< :.. ,~ Inslrument/ModellSerlal # Last Date Calibrated 
',.!... . HewletlPnckard57301844A91333 07/15/95 

07/23/93 

.., . .... 
.......... :: .... :, . ;: .i:mr;lex 2 4 4 ~  2@/7o1/1w 

.. . .. ..r.,. *.. .,. . i. ;;;., 
..* -1 

? :: 

Concentration 
15.75% CO2 I N2 
4.99%cO21N2 
20.63%,02 I N2 
1O.OB%02IN2 

Analytical Principle 
Thermal Conductivity 
Paramagnetic 

.~ ._. "~, ..?. 

:' /.. : , . ANALYZER READINGS (Z!-znOort R=R.baraGss T=TestGm r=ConsManCoemcierd) 
.... 

'..: . : .  
. . . .  . .  ........ 
....... 
? . .  

. '  I D 1  . .  
...... , .  

. .  

I .  

. . . . . .  
. . .  

.' Special Notes 
.. - . .  ~. 
...... 

I :. Analyst: S& J. Brandon 
, .. , . .  

. . .  
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501) WEAVER PARK ROAD. LONGMONT. CO 80501 (W) 442 - 4700. (m - 3094 / / z  - JWJ 

Scott Specialty Gases, Inc. 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer 
seam 
4700 McMurry Drive 
suite 108 
Ft Collins CO 80525 

Assay Laboratory 
scdt specmy Gases. lnc. 
5 o o W ~ V e r ~ A o s d  
Longmnt. co 80501 

Purchase Order 01202778 
Scotl Project # 0811203 
CGA Fitting 590 
QC Number 2211Si317 
File Number 11203-01 

ANALYTICAL INFORMATION 
-certified to ex& the minimum specification ai EPA Prolad 1 -ore -1, W o n  Number 3.0.4 
Cylln.iier'.Number AAL-7176 Certification Date W 1 0 4 3  Expiration Date 08/lO/ss 

.:,.,. &<!,l.,c?i$dei Pressure 2000 p i g  Prevlpus Certification Dates None ...~=.. I. . . . , I .  

. .  : 
REFERENCE STANDARD 

Expiration Date Cylinder Number 
01/2547 SX-20319 
NONE ALM-033670 
05/15/94 ALM-017724 
NONE AAL-18919 

. .  
. :.. 

. . . .. . ... ". , INSTRUMENTATION 
, ,?'.:~ 
.-.... Instrument/Model/Serial # Laa Date Calibrated ..,, . .. 
';<i! ,.; .. ... He& Packard 5730 1844A91393 07/16/93 

07/29/95 .. . ,.?ar. ,3e&vm& 244A 244/701/1446 :. ..$> .,!- 
.':'.,*.:'. . . - . < ~  . .;.i 

Concentration 
15.75% co2 I N 2  
4.99% CO2 I N2 
20.63% 02 / N2 
10.08% 02/ N2 

Analytical Principle 
ThermalConductivfhl , .  
Paramagnetic 

Ff2-0.4m9 P - o m  T2-1.1001 m - o m  & ? - o m  T2-1.1012 
z 9 - o m  n - 1 . i m  ~ 3 - o m  a - o m  79-1.1912 = - o m  

21-0- Rl-OAW2 Tl-0.4611 zt - o m  R 1 - 0 1 0 9  T1 -0.4612 
~ 2 - 0 . 4 ~ ~  P - o m  n-aaii  W-O.4US2 2 2 - m  l2-0.4812 corsam 
a - o m  n - o . a i i  ~ l - 0 ~ ~ 2  a - o m  TJ00.4812 R3-oAW2 

. ,." Special Notes 
.. ,: 

. .  
. .  .. 
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SEACOR 

PROSE ID : . T o /  
DATE : &2-0’7-9fc 

TECHNICIAN : /?. ‘ L  
I 

T l l E f l M O C O U P L E  

I C  

01 TYPE S PITOT TUBE 
I 

U. n 
SAMPLE P R O O E  

S A M P L E  PROBE i p d T  L 

OR 

I 
I 

TYPE S PITOT TUBE I 1. 
j 

I 

! 

i 
i 

Principal O!fices: Hartlord. C i  Denver. CO \*.‘rshms:on. 0.C 
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D t  
E 

I 
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1 
I 
I 
I 
1 
I 
I 
P 
I 
I 
I 
1 
I 
1 
1 
1 

. -  . ? .  

.., . 

c 

.. 

.., _ -  . .I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
1 
1 
I 

SEACOR 

SEACOR ENVIRONMENTAL ENGINEERING 
S-TYPE PITOT CALIBRATION DATA 

Pitot Tube ID# P'4-I 
Date 6!1$1+~ 
Technician h m 

Dc = CJ.%7C 3/16" 5 D, S 3/8" 
PA = "$66 PA = PB 
pB = 0. bb 1.05 D, 5 P I 1.50 D, 

0 

y =  I 

z = A sin y = 
w = A s i n B  = 0 w < 1/32"(0.03125") 

e =  0- 
Q-0'6 z < 118" (0.125") 

Comments: 

Calibration Required? A/ 



I 
I 
I 
t 
I 
I 
I 
1 
I 
I 
.I 
I 
I 
1 
I 
I 
I 
1 
I 

1 = ... - 

b 
51 31 



1- 
1 
I 
1 
I 
I 
I 
1 
1 
I 

*.I 
1 
I 
.I 
I 
1 
I 
I 
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I 
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1 
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I 
I 
1 
1 
1 
I 
I 
I 
1 
I 
I 
I 
I 

.. J . 
SEACOR 

. i 
PROSE ID : . 7 D ,’ 
DATE : 8L-2 -0 7-5y 

TYPE S P I T O T  TUBE 
I 

I OR 

I 

I I 

. ,  

SAMPLE PROOE 

i I 

‘TYPE S PITOT TUBE I 
I 

1 .  
I 
1 

I 1 
i 
! 
j 

Princioal O!!ces: Hanford. CT Denver. CO \’.‘ash#ng:on. D.C. 
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. . . . . . . ... .. 
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/ PiTOT TCBE ID: 

DATE : /27(J7 yy 

ac 
A - S I D E  PLANE 

I 

P c1.50 0- 
= P 3  



I 
Q 
I 
I 
I 
'I 
I 
I 
I 
f 
I 
P 
I 
I 

/ 



'I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SEACOR 

SEACOR ENVIRONMENTAL ENGINEERING 
S-TYPE PITOT CALIBRATION DATA 

Pitot Tube ID# 7 A  
Date rzlosl 9% 
Technician 

D, = 0 . 3 7 5  3/16" 5 D, 5 318" 

P B =  Q - 4 b h  1.05 D, 5 P 5 1.50 D, 
PA = 0.466 PA = P, 

y =  & 
e =  0 
z = A sin y = 
w = A sin 0 = 0 w < 1/32"(0.03125") 

0.016 z < 118" (0.125") 

Calibration Required? do J 



SEACOR 

I 
I 
I 

4700 McMuny Dnir I 
.SUIlC 1IlX 

Ihrl Gdlmv, CO ,S~IL'j 

PROSE AYD PITOT TL!!E CALISRATIOG 

- 
PROSE ID : . Yd' 
DATE : l& -/ 7- 77 
TECHHICIAN : ~ Law& 

I 

T l l E f l M O C O U P L E  

Lt 
01 T Y P E S  PITOT TUBE 

I 

ji 
I2 in.1 

I 
I 

T Y P E S  PITOT TUBE 

I 

Principal C!l#ces: Hartford. C i  Denver. CO \','Cshmgon. D.C. 
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I 
I 
I 
I 



;.: ' I ,  .. 1.1 ' ,,,II I . .  ,... . . 1.I i S i l i l  i 
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I 
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I 
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I 
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PITOT TUG5 ID: 

DATE : b? '+ /$I 9 Y 

0.48 CM <O, < 0 . 9 5  CM 
(3/16 iNT)L -(3/8 IN.) 

8-SIDE PLANE 

,. TRANSVERSE 
; TUGE A X I S  , .-- 
i 
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I 
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. .  ~ , i. 
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1 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
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Temperature Reference Point 

bC(32F) 

.I 

SEACOR 

Reference 
Source Temperature 

Ice Water 
72. &A 3%: 

/’a c / &j.d 

THERMOCOUPLE CALIBRATION FORM 

Thermocouple ID# T O  ’ Standard ID# Lk, i,, i. -.-?y~~-f 
Date o,~-/y-f+ AmbientTemp ’ 7 ~  ,,- (F) 

Barometric Pressure (in.Hg) 95.4” 
Calibrator /j‘. &[ 

I I 4. 

I I 
looC(212F) I Boiling Water I /SJ. 6 /&& , 

I I 

150-250 C (300-500 F) I Hot Oil I 7/90 lL7&7 

T h e r m w u p  e 
Potentiometer Temperature 
Temperature Difference (%) 

I 5a.7 0-3 Y, 

I l  

Temperature Difference (%) <= 15% 



'I 
I 
1 

Thermocouple 
Reference Potentiometer 

Temperature Reference Point Source Temperature Temperature 

SEACOR 

- 
Temperature 

Difference (%) 

I 
I 
I 

THERMOCOUPLE CALIBRATION FORM 

Thermocouple ID# L. StandardID# &.&. QZ 
Date z 0 AmbientTemp 70° (F) 

BarometricPressure (in.Hg) zS. OF 

Calibrator 5. F - \ o o v ~ ~  

C 32'F I t 3 3 . z  I -0 .3  
32.1 I 31 -0.1 

II 
I I I I 

I I I I 

I I I I 
Temperature Difference (%) <= 15% 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Thermocouple 
Reference Potentiometer Temperature 

Temperature Reference Point Source Temperature Temperature Difference (%) 

OC(3 2F) IceWater 33 *f 33 E? *F 0.0 
33.7- 3z * 0 . 3  
31 .I 31 -0. I 

'100 c (212 F) Boiling Water ~ 

IIt .2 I t 5  -0.1. 
0 7  f/Y - 
I f  7 I( 3 -0.7 

150-250 C (300-90 F) Hot Oil 

SEACOR 

THERMOCOUPILE CALIBRATION FORM 

Therm&uple ID# zWp. OJ +=L StandardID# fltLJbX .#=z 
Date 2! ;o !qq  AmbientTemp 7 0 0  (F) 

Barometric Pressure (in.Hg) 1 s .  o< 
Calibrator T. F&\oewe 

I1 I I 1 I 11 
Temperature Difference (%) <= 15% 



I 

150-250 c (300-500 F) 

. .  

SEACOR 

113.2 11s - 0 .b  

I/ 7 II  3 '0.7 
117 w -0 .c 

Hot Oil 

I THERMOCOUPLE CALIBRATION FORM 

I 
I 
I 

I/ Reference Potentiomek Temperature 
Temperature Reference Point Temperature Temperature Difference (%) I/ 

I 

I 
I 
I 
I 
I 
I 

.- 

Thermocouple ID# ZnD. o,+ p3 StandardID# Me\~, 6% * z  
Date z h o 1 s Y  Ambient Temp 70 O (F) 

* .  

Barometric Pressure (in.Hg) 
Calibrator 

I I I I 
I 32.7 I 31 - 0 . /  

I I I I 
fIO0 c (212 F) I &  iling Water I I I il 

1 I I I I 11 
Temperature Difference (%) <= 15% 



SEACOR 

THERMOCOUPLE CALIBRATION FORM 

I I I 
Reference 

Temperature Reference Point Source Temperature 

I I 
I/100 c (212 F) I BoilingWater 1 

I I I I  / 

1/15o-zo c (300-500 F) I Hot Oil I 

3 
Temperature Difference (%) c = 1.5% 

32 T & O f  

I 

I -0.7 I 

I 
I 
I 



111 S.W. FiffhAvenue 
Portland, Oregon 97204 
503/221-0800 
FAX 503/796-0204 

August 25, 1994 

Mr. Michael F. Wood, Director 
Mr. Laxmi Kesari 
Multi Media Enforcement & Strategic 
Planning Division 
U.S. EPA 
Aerials Rios Blvd. 
1200 Pennsylvania N.W., 7th Floor 
Room 7120A 
Washington, D.C. 20004 

VIA FEDERAL EXPRESS 

Re: Clean Air Enforcement Action - United States v. Louisiana-Pacific 
Corooration, No. CV 93-0869 (W.D. La.) 

Subject: 

Dear Gentlemen: 

Testing and Evaluation of Oroville, CA MDF Plant 

Enclosed pursuant to the requirements of Paragraphs 121 and 122 of the 
Consent Decree in the above referenced lawsuit are the results of emission tests 
conducted at the Oroville, California Medium Density Fiberboard (MDF) Line No. 2 
of Louisiana-Pacific Corporation (L-P) in June 1994 pursuant to the test protocol 
approved by the United States Environmental Protection Agency (EPA). Also 
enclosed is an evaluation by Science and Engineering Analysis Corporation of 
emissions for Line No. 2 after its startup in 1985 and today. 

Based on the enclosed information L-P has determined that the 1985 addition 
of Line No. 2 triggered prevention of significant deterioration (PSD) permitting for 
total suspended particulate matter (PM) and nonattainment new source review 
permitting for volatile organic compound (VOC) emissions. Pursuant to Paragraph 
134 of the Consent Decree, L-P has already paid a significant penalty for not obtaining 
appropriate permits for Line No. 2 in 1985. Pursuant to Paragraph 123 of the 
Decree, L-P will submit a substantially complete, PSD permit application to 
and a nonattainment new source review permit application for Line 2 to 

J 

I- 4 



Mr. Michael F. Wood, Director 
August 25, 1995 
Page 2 

County Air Pollution Control District on or before October 24, 1994. L-P's rationale 
for its new source permitting determinations at the Oroville Plant is set forth below. 

Area Classification in 1985 

In May 1985 when Line No. 2 at the Oroville Plant was authorized by the 
Butte County Air Pollution Control District and continuing through this date, ambient 
air in the vicinity of the plant site has been designated as attainment or unclassified for 
all criteria pollutants except ozone. Thus in 1985 and continuing through this date the 
plant site has been subject to nonattainment new source review requirements for VOC 
and PSD review requirements for all other regulated pollutants. 

PSD Review 

The actual emissions.from Hardboard Line No. 1 and Boilers No. 1,2,  and 3 at 
the Oroville Plant in 1984 and 1985 clearly were sufficient to cause the Oroville Plant 
to be a major stationary source. Thus any net emission increases above the significant 
amounts defined in 40 C.F.R. 52.21(b)(23) would be considered a major modification 
and trigger PSD permitting. The addition of Line No. 2 in 1985 triggered PSD review 
because the PM emissions from Line No. 2 exceeded 25 tons per year (tpy). Because 
Line No. 2, unlike many other MDF lines, uses indirect heated dryers that in 1985 
received steam from existing boilers operating within there allowable emission limits 
there was not a significant increase in the emission of other regulated pollutants 
subject to PSD permitting. The only combustion source added with Line No. 2 was a 
10 million B t u h .  natural gas-fired hot oil heater with emissions well below significant 
amounts. 

Nonattainment New Source Review 

For nonattainment new source review the existing Oroville Plant in 1985 was a 
major source of VOC emissions because VOC emissions from point sources at the 
plant exceeded 100 tpy. Because the actual increased VOC emissions from the 
addition of Line No. 2 exceeded 40 tpy, Line No. 2 was a major modification that was 
subject to nonattainment new source review permitting. 



Mr. Michael F. Wood, Director 
August 25, 1994 
Page 3 

Conclusion 

Line No. 2 at the Oroville Plant triggered a PSD permitting requirement for 
PM and a nonattainment new source review permitting requirement for VOC. 
Pursuant to Paragraph 123 of the Consent Decree, L-P will submit a substantially 
complete PSD permit application to the EPA and a substantially complete 
nonattainment new source review permit application to the Butte County Air Pollution 
Control District on or before October 24, 1994. As provided in Paragraph 123 the 
initial applications will not include air pollution modeling or detailed descriptions of 
the pollution control devices proposed by L-P. 

Sincerely, 

Elizabeth T. Smith, Director 
Environmental AfFairs 

ETS : mjv 

Enclosures 

cc w/encls: 

w/out encls 

Julie Domike, U.S. EPA, Office of Civil Enforcement, Washington, DC 
David Howekamp, U.S. EPA, Region IX, San Francisco, CA 
Gina Facca, Butte County Air Pollution Control District, Durham, CA 

Kirk Girard - Samoa 
Rick G r i m  - Oroville 
Art Green - Oroville 
Tom Hadden - Samoa 
Bert Krages - Portland 
Norm Radford Jr. - Vinson & Elkins, Dallas, TX 



Ms. Elizabeth Smith 
Director of Environmental Affairs 
Louisiana-Pacific Corporation 
11 1 Southwest 5th Avenue, Suite 4200 
Portland, Oregon 97204 

RE: Brief Summary Letter 
NSWPSD Applicability - 1985 MDF Line No. 2 Expansion Project 
L P  Oroville, California Manufacturing Facility 
SEACOR PN: D0027-04-01 

Dear Ms. Smith: 

Science & Engineering Analysis Corporation (SEACOR) is pleased to provide a brief 
summary of our findings regarding the NSWPSD applicability of the 1985 medium 
density fiberboard (MDF) Line No. 2 expansion project at the Louisiana-Pacific 
Corporation (L-P) Oroville, California manufacturing facility. These findings are based 
upon results from the source testing (Tables 1, 2, 3, and 4) performed on the emission 
points of criteria pollutants associated with MDF Line No. 2. The testing was conducted 
by SEACOR during a 14-day period beginning June 7, 1994 and ending June 20, 1994. 

The L-P Fiberboard Plant was an existing major source for certain criteria pollutants 
prior to the expansion project that added MDF Line No. 2 in 1985. Table 1 presents the 
increase in emissions of criteria pollutants (tons/year) associated with the installation of 
MDF Line No. 2 (1985) and also shows the reductions associated the installation of the 
filter boxes on the dryer cyclones. Tables 2 and 3 present the emissions of total 
suspended particulate (TSP) and volatile organic compounds (VOCs) respectively, 
associated with the MDF Line No. 2 emission sources. The MEC oil heater exhaust 
stack is the only combustion source associated with the Line No. 2 expansion project and 
therefore the only source (associated with MDF Line No. 2) that contributes to emissions 
of nitrogen oxides (NO& sulfur dioxide (SO,), and carbon monoxide (CO) (Table 4). 
The source testing results of the MDF Line No. 2 expansion project indicates that TSP 
emissions were 187.6 tons per year (tpy) which exceeds the 25 tpy PSD significance 
level. The measured VOC emissions of 266.1 tpy also exceeds the 40 tpy PSD 
significance level. The area where the L-P fiberboard manufacturing facility is located 
was classified as nonatlainment for ozone in 1985 and therefore a nonattainment NSR 
applicability determination must be made. Emissions of all other measured criteria 
pollutants are below applicable significance levels. 

Please call me at (503) 691-2030 if you have any questions. 

Sincerely, 
Science & Engineering Analysis Corporation 

% J y W. Russell 
Air Quality Manager 

'c 
\ 
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TABLE 1 
L-P Oroville, California 

MDF Line No. 2 
EMISSIONS SUMMARY 

187.61 
266.08 

3.17 
0.02 
ND 

p T I C " u m  

so2 

132.28 
185.03 
3.17 
0.02 
ND llco 

I1 
Afler installation of MDF Line No. 2 

** Afler filter boxes were installed on the dryer cyclones 
ND = not detected 

I I 

Note: Filter baxffi on the dryer cyclonffi were installed in 1992 lo reduce emissions. See commenOl 

on pages S27 and 531 of SEACORs August 1994 report titled 'Medium Density Fiberboard 

Production Une No. 2 Emission Measurement Evaluation' for a discussion of partial emission 

reduction related to reduced flow from the Fiber Dryer Filter Box Outlets (north and swth). 



TABLE 2 
L-P Oroville, California 

MDF Line No. 2 
PARTICULATE EMISSIONS 

CARTER DAY #I - BAGHOUSE 
CARTER DAY #2 - BAGHOUSE 
CARTER DAY #4 - BAGHOUSE 
CARTER DAY #5 - BAGHOUSE 
ROOF VENT #1-  SOUTH HOT PRESS 
ROOF VENT #2 - MIDDLE HOT PRESS 
ROOF VENT #3 - NORTH HOT PRESS 
ROOF VENT #4 - CUT OFF SAW VENT 
ROOF VENT #5 - BOARD COOLER VENT 
FIBER DRYER DOWNCOMER - NORTH 
FIBER DRYER FILTER BOX OUTLET - NORTH 
FIBER DRYER DOWNCOMER - SOUTH 
FIBER DRYER FILTER BOX OUTLET - SOUTH NA 8.60 
TOTALS*** 187.61 132.28 

After Installation of MDF Line No. 2 
** After MDF Line 2 Emission Reduction 
*** The 1994 total excludes the Fiber Dryer Downcomer emisslon rates because 

NA = emission point did not exist during this time period 
they are now routed through the filter box 

Note: Filter boxes on the dryer cyclones were installed In 1992 lo reduce emissions. See wrnments 

on pages 3-27 and 3-31 of SEACORs August 1994 report titled 'Medium Density Fiberboard 

Production Line No. 2 Emission Measurement Evaluation' for e discussion of partial emission 

reduction related to reducad flow from Me Fiber Dryer Filter Box Outlets (north and south). 

4.31 
4.58 
22.71 
15.14 
15.12 
13.83 
13.93 
17.36 
8.81 
24.50 

NA 
47.32 

4.31 
4.58 
22.71 
15.14 
15.12 
13.83 
13.93 
17.36 
8.81 
NA 

7.89 
NA 



TABLE 3 
L-P Oroville, California 

MDF Line No. 2 
VOC EMISSIONS 

CARTER DAY #I - BAGHOUSE 
CARTER DAY #2 - BAGHOUSE 
CARTER DAY #4 - BAGHOUSE 
CARTER DAY #5 - BAGHOUSE 
ROOF VENT # I  - SOUTH HOT PRESS 
ROOF VENT #2 - MIDDLE HOT PRESS 
ROOF VENT #3 - NORTH HOT PRESS 
ROOF VENT #4 - CUT OFF SAW VENT 
ROOF VENT #5 - BOARD COOLER VENT 
FIBER DRYER DOWNCOMER - NORTH 
FIBER DRYER FILTER BOX OUTLET - NORTH 
FIBER DRYER DOWNCOMER - SOUTH 
FIBER DRYER FILTER BOX OUTLET - SOUTH NA 70.62 
TOTALS"' 

After Installation of MDF Line No. 2 
** After filter boxes were installed on the dryer cyclones 
***The 1994 total excludes the Fiber Dryer Downcomer emission rates because 

NA = emission point did not exist during this time period 

I 266-08 I 185-03 

they are now routed through the fllter box 

t 
Note: Filter boxes on the dryer cyclones were installed in 1992 to reduce emissions. See comments 

on pages 3-27 and S31 of SEACORs August 1994 report titled 'Medium Density Fiberboard 

Pmduction Une No. 2 Emission Measurement Evaluation" for a discussmn of partial emission 

reduction related to reduced flow from the Fiber Dryer Filter Box Outlets (north and south). 

8.64 
10.69 
14.82 
10.97 
5.52 
2.63 
1.79 
3.34 
7.18 
72.1 0 

NA 
128.40 

8.64 
10.69 
14.82 
10.97 
5.52 
2.63 
1.79 
3.34 
7.18 
NA 

48.83 
NA 



TABLE 4 
L-P Oroville, California 

MDF Line No. 2 MEC Oil Heater 
EMISSIONS 

ND 

After Installation of MDF Line No. 2 
'ND 

EmWi 
(for 

(t 9a'f  

ND 
3.17 
0.02 

** Afler MDF Llne No. 2 Emission Reduction 
ND = not detected 

ND 
3.17 
0.02 




