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I. Backsround 

Source testing was conducted at Pine Hall Brick Company, 
Madison, North Carolina, from October 27 through November 7, 
1992. The purpose of this testing program was to obtain data to 
characterize emissions from a typical sawdust-fired brick 
manufacturing plant. Specifically, the primary objectives of the 
test were to quantify emissions of particulate matter (PM), PM- 
10, metals, hydrogen fluoride, total hydrocarbons, volatile 
hazardous air pollutants (HAP'S), semi-volatile HAP'S, carbon 
monoxide (CO), and nitrogen oxides (NO,) from the most 
significant sources associated with brick manufacturing. 
Emission factors will be calculated based on the emission data 
and the process rates recorded during the testing program. 

11. Emission Testinq 

Figure 1 provides a process flow diagram with the sampling 
points identified. The screening and grinding operations are 
contained in the same building (Sampling Point D). The building 
(grinding room) has five wall mounted fans (two intake and three 
exhaust) and two bay doors that provide ventilation. All five 



fans typically operate during grinding room operation, but the 
exhaust from only two of the three exhaust fans was ducted for 
testing, so the third exhaust fan was not supposed to operate 
during testing. The third exhaust fan was operating for part of 
the first test run on October 27, 1992, but was shut off at 1O:lO 
a.m. for the duration of the testing. The bay door at the front 
of the building was open during all of the tests, and it appeared 
that air was entering the building through this door. During Run 
1, the bay door at the back of the building was halfway open 
until 9:45 a.m. when it was shut because of.an irregular air flow 
pattern through the door. The plant personnel indicated that the 
door was typically halfway open, and it was reopened at 1O:lO 
a.m.. After further discussion, the door was closed at 10:45 
a.m. for the duration of the testing. The results from Run 1 
could be biased low because of the operation of the third exhaust 
fan and the irregular air flow pattern at the back bay door. 
Filterable PM and PM-10 emissions were measured from the grinding 
room exhaust using Methods 5 and 201, respectively. 

Bulk material samples were taken from storage piles of 
processed material (grinding room product) and will be analyzed 
for silt and moisture content. 

The brick firing kiln exhaust from kiln Nos. 41 and 42 
(Sampling Point E) and sawdust rotary dryer exhaust (Sampling 
Point F) were sampled for several pollutants, including total 
hydrocarbons (Method 25A). methane and ethane (Method la), 
volatile HAP’S (Method 0030--VOST), semi-volatile HAP’S (Method 
0010-modified Method 5), hydrogen fluoride (Method 26). total 
fluorides, metals and PM (Method 0012 modified for PM), PM-10 and 
condensible PM (Methods 201A and 202), particle sizing (Andersen 
impactor), CO (Method lo), CO, (Method 3 A ) ,  and NO, (Method 7E-- 
instrument analysis). The exhaust from the kilns is used to dry 
the sawdust, which is used as fuel for the kilns. After passing 
through the sawdust dryer, the exhaust gases enter the sawdust 
recovery cyclones. Sampling of the sawdust dryer emissions was 



conducted at the outlets of the sawdust recovery cyclones. 
Sampling ports were installed on both the kiln and sawdust dryer 
exhaust ducts. Three runs of each sampling train were conducted 
on both the kiln and the sawdust dryer. 
of pollutant or sampling train, sampling of kiln emissions and 
sawdust dryer emissions was conducted simultaneously. Samples of 
dried sawdust were collected daily for moisture content analysis. 

For each particular type 

During the second week of testing, PM and PM-10 emissions 
from the primary crusher were measured using two ambient air 
samplers. The crusher is located in a small building that is 
open at the front for front-end loader access, and is open at the 
back where the material leaves the crusher via conveyor. To 
prepare the building for testing, the opening at the back of the 
building was covered with plastic to reduce the flow of air 
through the building. This was the only practical modification 
that could be made to enclose the building. The samplers 
operated for eight hours each day, with the crusher operating as 
needed. The air flow through the building was monitored with an 
anemometer that was placed at the back of the building. 

I 
Throughout the two week testing period, ambient air samplers 

were used to sample background PM and PM-10. Two samplers were 
placed at opposite ends of the plant and were run for eight hours 
each day. One of the samplers was located close to railroad 
tracks, and trains passed by two to three times daily. However, 
the trains moved relatively slowly and did not appear to be a 
significant source of emissions. 

111. Process Owerations Durins Testinq 

The first set of tests was conducted by Emission Measurement 
Branch (EMB) personnel at the grinding room, which housed the 
screening and grinding operations that followed the primary 
crusher. During testing, the process rate was estimated by 



Collecting and weighing a sample of the processed material 
leaving the building over a measured time interval. This was 
accomplished by using a front-end loader to catch 30 seconds of 
discharge from the conveyor that carried the processed material 
to a storage building. The calculated process rates are shown in 
Table 1. The grinding room operations were observed five times 
daily. During each observation, plant personnel indicated that 
the process was operating normally. 

The second set of tests was conducted by EMB personnel at 
the outlet of the brick kilns (inlet of the sawdust dryer) and at 
the outlets of the cyclones following the sawdust dryer. During 
these tests, emissions from one of the two outlet ducts were 
sampled, while a velocity traverse was performed on the other 
outlet duct. This method of testing is based on the assumption 
that the pollutant concentrations in the two outlet ducts are 
equal. The process rates for these runs were calculated from 
data that were supplied by the plant, and are shown in Table 2. 
Operating temperatures for the kilns and sawdust dryer were also 
provided by the plant. Daily kiln temperature ranges and 
averages are shown in Table 3 ,  and daily sawdust dryer 
temperature ranges and averages are shown in Table 4 .  The kilns 
and sawdust dryer typically operate 24 hours per day and no 
shutdowns or upsets were reported during the testing. 

The third set of tests was conducted by ETS, Inc. (ETS) 
personnel at the outlet of the brick kilns (inlet of the sawdust 
dryer) and at the outlets of the cyclones following the sawdust 
dryer. The process rates for these runs were calculated from 
data that were supplied by the plant, and are shown in Table 2. 

An average sawdust firing rate (provided by the plant) is shown 
in Table 3 .  This average rate was obtained from historical 
information. It was not possible to measure the sawdust feed or 
firing rate because sawdust is fed intermittently to the kilns 
through an enclosed screw auger. Operating temperatures for the 
kilns and sawdust dryer were also provided by the plant. Daily 



kiln temperature ranges and averages are shown in Table 4, and 
daily sawdust dryer temperature ranges and averages are shown in 
Table 5. The kilns and sawdust dryer typically operate 24 hours 
per day and no shutdowns or upsets were reported during the 
testing. 

During the testing program, the plant had problems with the 
baghouse that follows the sawdust recovery cyclones. One of the 
fans had to be replaced, and the baghouse was not fully 
operational during the testing program. However, no emission' 
tests were planned at the baghouse outlet, and the baghouse 
malfunction did not affect the process or the emissions being 
tested. 

During the test runs on the primary crusher, the process 
rates were calculated by counting the number of front-end loader 
dumps into the crusher over a known time interval. Also, the 
plant provided historical data that gave an average daily process 
rate for the primary crusher. The process rates for the primary 
crusher are shown in Table 6. The best estimate of the primary 
crusher process rate is the average of the five process rates 
shown in Table 6, which agrees closely with the historical data 
provided by the plant. 

IV. Conclusions 

All processes that were tested operated normally during the 
test runs. Therefore, the data obtained should be representative 
of a typical sawdust-fired brick manufacturing plant. 



TABLE 1. RAW MATERIAL PROCESSING RATES (GRINDING ROOM) 

Test date 

- 10-27-92 
10 -27 - 92 
10-28 -92 

10-28-92 

Material processed 
Time Mg/hr (tons/hr) 

11:30 am 178 (196) 
1:30 pm 200 (220) 

1:OO pm 191 (211) 

9:30 am 202 (223) 

TABLE 2. BRICK PRODUCTION RATES (KILNS) 

Total production 
roduction rate roduction rate 

, 



TABLE 3. AVERAGE SAWDUST CONSUMPTION RATE' 

0.15 (0.17) 0.18 (0.20) 0.33 (0.37) 

"Based on historical plant data: 0.048 tons of dried sawdust 
per 1,000 bricks produced. Assumes an average of 4.3 lb 
per brick. 

Test 
date 

TABLE 4. KILN TEMPERATURES--DAILY RANGES AND AVERAGES 

Kiln #41 Kiln #41 Kiln #42 Kiln #42 
range, average, range, average, 
OC (OF) OC (OF) "C (OF) OC ( O F )  

10-29-92 1071-1076 1073 1077-1082 1079 
(1960-1969) (1964) (1971- 1979) (1975) 

10-30-92 

11- 02 -92 

11- 03 -92 

11-04-92 

11- 05 - 92 

11-06-92 

11-07-92 

1072-1075 1074 1078-1081 1079 
(1961-1967) (1965) (1973 - 1978) (1975) 

1067-1079 1074 1078-1081 1079 
(1952- 1975) (1965) (1973 - 1977) (1975) 
1064-1077 1074 1074-1081 1079 
(1948 - 1971) (1966) (1965 - 1977) (1974) 
1057.1077 1070 1069-1080 1078 
(1935- 1970) (1958) (1956-1976) (1973) 

1053-1074 1060 1076-1081 1079 
(1927- 1965) (1940) (1968 - 1977) (1974) 

1076-1079 1078 1078-1081 1079 
(1968 -1975) (1972) (1973 - 1977) (1975) 
1076-1079 1077 1056-1083 1073 
(1968-1975) (1970) (1932 - 1981) (1964) 



TABLE 5. SAWDUST DRYER EXHAUST TEMPERATURE 
DAILY RANGES AND AVERAGES 

Test 
date 

11- 2 - 92 
11-3-92 

11-3-92 

11-4-92 

11-4-92 

Average 

TABLE 6. PRIMARY CRUSHING PROCESS RATES’ 
~~ ~~ 

Process rate, 
Time Mg/hr (tons/hr) 

1:40-2:lO pm 182 (201) 

9:18-9:48 am 214 (236) 

12:54-1:24 pm 171 (189) 
7:30-8:OO am 257 (283) 

12:20-12:50 pm 192 (212). 

205 (226) _ _ _ _ _  



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY .--- 
Office of Air Quality Planning and Standards 

Research Triangle Park, North Carolina 2771 1 

Mr. John Dowdle 
Vice President of Production 
Pine Hall Brick Company 
Box 8 3 6  Lindsey Bridge Road 
Madison, North Carolina 27025 

MAR I 9 19% 

Dear Mr. Dowdle: 

Enclosed is a draft of the test completion notice for the 
U. S. Environmental Protection Agency (EPA) -sponsored emission 
test conducted at the Pine Hall Brick (Pine Hall) facility in 
Madison, North Carolina,. from October 27, 1992 to November 7, 
1992. The test completion notice contains process rates that 
were recorded during testing, as well as a process description 
for the Pine Hall facility. We would appreciate your reviewing 
the notice for any errors or omissions. Since this report will 
eventually become a part of the public record, we want to portray 
your operation as accurately as possible. You may return the 
enclosed copy of the notice with your written comments if you 
wish. A copy of the final version of the test completion notice 
incorporating your comments will be sent to you for your records. 
The nonconfidential portions of this notice will be inserted into 
the final test report for the Pine Hall emission test. 

The custody receipt for the test completion notice is also 
enclosed. Please sign and date the form to acknowledge receipt 
of the notice and return a copy of the form to the Document 
Control Officer, Emissions Standards Division (MD-33), Research 
Triangle Park, N.C. 27711. 

contained in the test completion notice would reveal trade 
secrets or other confidential information, you should clearly 
identify the specific information. If EPA determines that there 
is a need to disclose such information, we will need, at that 
time, the following to support your claim: 

disclosure of the specific information to others; 

disclosed to others and the precautions taken in connection 
therewith; 

other Federal agencies (furnish a copy of such determination, or 
reference to it, if available); and 

If you believe that disclosure of any specific information 

1. Measures taken by Pine Hall to guard against undesired 

2. The extent to which the specific information has been 

3 .  Pertinent confidentiality determinations, if any, by 



2 

4. Whether Pine Hall asserts that disclosure of the 
specific information would be likely to result in substantial 
harmful effects on Pine Hall’s competitive position, and if so, 
what those harmful effects would be, why they should be viewed as 
substantial, and an explanation of the causai relationship 
between disclosure and such harmful effects. 

Any specific information subsequently determined to 
constitute a trade secret will be protected under 18 U.S.C. 19 
However, all emission data will be available to the public. 

5. 

We respectfully request that you submit your review comments 
on the test completion notice by April 16, 1993. If you concur 
with the information contained in the notice, we would appreciate 
a letter to that effect. In addition, please indicate in your 
letter or use the attached form to indicate whether the notice is 
considered nonconfidential, partially confidential, or fully 
confidential. If we do not receive a response by April 16, 1993, 
the notice will be considered nonconfidential and accurate. 

Again, we appreciate the cordial reception and information 
provided by Pine Hall. 
helpful to us. If you have any questions, please call Mr. Ron 
Myers at (919) 541-5407 or Mr. Richard Marinshaw of MFZI at 

The information you supplied will be most 

(919) 677-0249. 

Sincerely, 

David Mobley, Chief 
Emission Inventory Branch 
Technical Support Division 

Enclosure 

OAQPS/TSD/EIB:RMyers, IXn 455B, 4201 Bldg., 541-5407, MD-14 
(MFZI/RMarinshaw/LKaufrnan/677-0249/03/19/93) 



fi 
I: 
I 

I 
I I 

11 
I 
1 1 1  

m i  

I 

i 

1 

I 

li I 

I 

FINAL TEST REPORT 

MAIN REPORT 

FOR 

USEPA TEST PROGRAM 
CONDUCTED AT 

PINE HALL BRICK PLANT 
MADISON, NORTH CAROLINA 

USEPA CONTRACT NO. 68-D2-0029 

EMB WORK ASSIGNMENT 6 

AUGUST 1993 

ETS CONTRACT NO. 92-655 



TABLE OF CONTENTS 

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . .  1 

1.1 SUMMARY OF TEST PROGRAM . . . . . . . . . . . .  1 
1.2 KEY PERSONNEL. . . . . . . . . . . . . . . . .  2 

2.0 PROCESS DESCRIPTION AND SAMPLING LOCATIONS . . . . .  2 

2.1 CRUSHING, GRINDING, AND SCREENING OPERATION . . 2 

2.2 SAWDUST DRYER OPERATION 3 

2.3 FLUE GAS, PROCESS AND BACKGROUND SAMPLING 
LOCATIONS . . . . . . . . . . . . . . . . . . .  3 
2.3.1 PLANT BOUNDARY LINE . . . . . . . . . .  3 
2.3.2 PRIMARY CRUSHER . . . . . . . . . . . .  3 
2.3.3 GRINDING BUILDING . . . . . . . . . . .  4 
2.3.4 KILN OUTER/SAWDUST DRYER INLET . . . . .  4 
2.3.5 CYCLONE OUTLETS'. . . . . . . . . . . .  4 

3.0 SUMMARY AND DISCUSSION OF TEST RESULTS . . . . . . .  4 

3.1 OBJECTIVES AND TEST MATRIX . . . . . . . . . .  4 

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

3.2 TESTMATRIX. . . . . . . . . . . . . . . . . .  
3.3 FIELD TEST CHANGES AND PROBLEMS . . . . . . . .  

3.3.1 AMBIENT SAMPLERS . . . . . . . . . . . .  
3.3.2 SAWDUST DRYER SAMPLING . . . . . . . . .  

3.3.2.1 PERCENT ISOKINETICS . . . . . .  
3.3.2.2 CONTINUOUS EMISSIONS MONITORING 

CALIBRATION DRIFT . . . . . . .  
3.3.2.3 ANALYTICAL CHANGES AND PROBLEMS 
3.3.2.4 MISCELLANEOUS CHANGES AND PROBLEMS 

3.4 PRESENTATION OF RESULTS . . . . . . . . . . .  
3.4.1 CRUSHING, GRINDING AND SCREENING 

OPERATION SAMPLING . . . . . . . . . .  
3.4.1.1 AMBIENT SAMPLING . . . . . .  
3.4.1.2 PARTICULATE AND PM,, SAMPLING 
3.4.1.3 PROCESS SAMPLING . . . . . .  

3.4.2 SAWDUST DRYER SAMPLING . . . . . . . .  
3.4.2.1 PM, PMlo, CPM EMISSIONS AND 

PARTICLE SIZING . . . . . . .  
3.4.2.2 TRACE METALS EMISSIONS . . .  
3.4.2.3 TOTAL FLUORIDE RESULTS . . .  
3.4.2.4 HYDROGEN FLUORIDE EMISSIONS . 
3.4.2.5 CO EMISSIONS . . . . . . . .  
3.4.2.6 NO, EMISSIONS . . . . . . . .  
3.4.2.7 THC EMISSIONS . . . . . . . .  
3.4.2.8 VOC EMISSIONS . . . . . . . .  

6 

6 
6 
7 
8 
8 

8 
9 
9 
9 
9 
9 
10 
10 



TABLE OF CONTENT fCont.1 

3.4.2.9 SVOC EMISSIONS . . . - . * 10 
3.4.2.10 PROCESS SAMPLING . . . . . . . 10 

4.0 SAMPLING AND ANALYTICAL PROCEDURES . . . . . . . . . 11 

4.1 TEST METHODS . . . . . . . . . . . . . . . . . 11 

(PM AND PM,,) - HI-VOL . . . . . . . . - 11 
4.1.1 AMBIENT PARTICULATE MATTER 

4.1.1.1 AMBIENT HI-VOL AND PM,, ANALYSES11 
4.1.2 VOLUMETRIC FLOW MEASUREMENTS . . . . . . 11 
4.1.3 MOLECULAR WEIGHT DETERMINATION . . . . . 11 
4.1.4 FLUE GAS MOISTURE CONTENT . . . . . . . 12 
4.1.5 PM,, SAMPLING-EPA METHOD 201 AND 201A . 12 

4.1.5.1 SAMPLING TRAIN DESCRIPTION . . 12 
4.1.5.2 PRE-TEST PREPARATION . . . . . 13 
4.1.5.3 SAMPLING TRAIN OPERATION . . . 13 ~. ~ 

4.1.5.4 SAMPLE TRAIN RECOVERY . . . . . 13 
4.1.5.5 PM,, ANALYSES . . . . . . . . . 13 

4.1.6 TOTAL FLUORIDE SAMPLING - EPA METHOD 13B 14 
4.1.6.1 SAMPLING TRAIN DESCRIPTION . . 
4.1.6.2 SAMPLING TRAIN OPERATION . . . 
4.1.6.3 SAMPLE RECOVERY . . . . . . . . 
4.1.6.4 FIELD BLANKS . . . . . . . . . 
4.1.6.5 TOTAL FLUORIDE ANALYSES . . . . 
METALS PROCEDURE . . . . . . . . . . . . 
4.1.7.1 SAMPLING TRAIN DESCRIPTION . . 
4.1.7.2 SAMPLE TRAIN PREPARATION . . . 
4.1.7.3 SAMPLE TRAIN OPERATION . . . . 
4.1.7.4 SAMPLE RECOVERY AND CLEAN-UP . 
4.1.7.5 FIELD BLANKS . . . . . . . . . 
4.1.7.6 PM ANALYSES - EPA METHOD 5 . . 
4.1.7.7 MULTI-METALS ANALYSES 

EPA MULTI-METALS . . . . . . . 
PM,,/CPM SAMPLING - EPA METHOD 201A/202 
4.1.8.1 SAMPLING TRAIN DESCRIPTION . . 
4.1.8.2 PRE-TEST PREPARATION . . . . . 
4.1.8.3 SAMPLING TRAIN OPERATION . . . 
4.1.8.4 SAMPLE RECOVERY AND CLEAN-UP . 
4.1.8.5 FIELD BLANKS . . . . . . . . . 
4.1.8.6 CPM ANALYSES - EPA METHOD 202 . 
4.1.8.7 PM,, ANALYSES - EPA METHOD 201A 

4.1.9 PARTICLE SIZING - ANDERSON IMPACTOR . . 
4.1.9.1 SAMPLING TRAIN DESCRIPTION . . 
4.1.9.2 SAMPLING TRAIN OPERATION . . . 
4.1.9.3 SAMPLE RECOVERY AND CLEAN-UP . 
4.1.9.4 ANDERSEN IMPACTOR ANALYSIS . . 
4.1.10.1 SAMPLING TRAIN DESCRIPTION . . 
4.1.10.2 SAMPLE TRAIN OPERATIONS . . . . 
4.1.10.3 SAMPLE RECOVERY AND CLEAN-UP . 

4.1.7 MULTIPLE METALS WITH PM - EPA MULTI 

4.1.8 

4-1-10 HYDROGEN FLUORIDE (HF) - EPA METHOD 26 

14 
14 
14 
14 
14 

15 
15 
15 
15 
16 
16 
16 

16 
17 
17 
17 
17 
18 
18 
18 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 



TABLE OF CONTENT ICont.1 

. . . . . . . . .  4.1.10.4 FIELD BLANKS 20 
4.1.10.5 HYDROGEN FLUORIDE ANALYSES . . 21 

AND THC - INSTRUMENTAL METHODS 21 
4.1.11.1 SAMPLING SYSTEM DESCRIPTION . . 21 
4.1.11.2 DATA ACQUISITION SYSTEM 22 
4.1.11.3 CALIBRATION 22 

EPAMETHOD18 22 
4.1.12.1 SAMPLING TRAIN DESCRIPTION . . 22 
4.1.12.2 PRE-TEST BAG PREPARATION 23 
4.1.12.3 SAMPLING TRAIN OPERATION 23 
4.1.12.4 ETHANE AND METHANE ANALYSIS . . 23 

4.1.13 VOLATILE ORGANICS SAMPLING 23 
4.1.13.1 SAMPLING TRAIN DESCRIPTION . . 23 
4.1.13.2 SAMPLE TRAIN OPERATION 23 
4.1.13.3 SAMPLE RECOVERY AND CLEAN-UP . 24 
4.1.13.4 FIELD BLANKS 24 
4.1.13.5 VOLATILE ORGANICS ANALYSES . . 24 

4.1.14 SEMIVOLATILE ORGANICS SAMPLING 24 
4.1.14.1 SAMPLING TRAIN DESCRIPTION . . 24 
4.1.14.2 SAMPLE TRAIN OPERATION 25 
4.1.14.3 SAMPLE RECOVERY AND CLEAN-UP . 25 
4.1.14.4 FIELD BLANKS 25 
4.1.14.5 SEMIVOLATILE ORGANICS ANALYSES 25 

5.0 QA/QC ACTIVITIES 26 

5.1 EQUIPMENT QA PROCEDURES 26 

5.2 EQUIPMENT QC PROCEDURES . . . . . . . . . . . .  26 
5.2.1 EQUIPMENT INSPECTION AND MAINTENANCE . . 26 
5.2.2 EQUIPMENT CALIBRATION 26 

5.2.2.1 PITOT TUBES 21 
5.2.2.2 IMPINGER THERMOMETER 27 
5.2.2.3 DRY GAS METER THERMOMETER 21 
5.2.2.4 FLUE GAS TEMPERATURE SENSOR . . 28 
5.2.2.5 DRY GAS METER AND ORIFICE 28 

5.3 SAMPLING QC PROCEDURES 29 
5.3.1 PRE-TEST QC CHECKS AND PROCEDURES 29 
5.3.2 QC CHECKS AND PROCEDURES DURING TESTING 29 
5.3.3 QC CHECKS AND PROCEDURES AFTER TESTING . 30 

30 5.4 ANALYTICAL QA PROCEDURES . . . . . . . . . . .  
5.5 ANALYTICAL QC PROCEDURES 31 

5.6 QA/QC CHECKS OF DATA REDUCTION 31 

5.1 SAMPLE IDENTIFICATION AND CUSTODY 31 

4.1.11 CONTINUOUS MONITORING FOR 0,, CO,, CO, NO, . . . .  
. . . .  . . . . . . . . . .  

4.1.12 METHANE AND ETHANE SAMPLING . . . . . . . . . . . . .  
. . .  . . .  

. . . . . . .  
. . . .  

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

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

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

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

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

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

. . . . . . .  



TABLE OF CONTENT fC0nt.L 
LIST OF TABLES 

TABLE 1.1-1 TARGETED METALS . . . . . . . . . . . . . .  33 

TABLE 2.1-2 TARGETED VOLATILE COMPOUNDS . . . . . . . .  34 

TABLE 1.1-3 TARGETED SEMIVOLATILE COMPOUNDS . . . . . .  35 

TABLE 3.2-1 SAMPLING MATRIX FOR CRUSHING, GRINDING, AND 
SCREENING OPERATIONS . . . . . . . . . . .  36 

TABLE 3.2-2 TEST MATRIX FOR KILN AND SAWDUST 
DRYER OPERATIONS . . . . . . . . . . . . . .  37 

TABLE 3.2-3 TEST MATRIX FOR THE GRINDING BUILDING AND 
SAWDUST DRYER . . . . . . . . . . . . . . .  39 

TABLE 3.4.1-1 AVERAGE AMBIENT SAMPLING CONCENTRATIONS . 40 

TABLE 3.4.1-2 SUMMARY OF METHOD 201: TOTAL FILTERABLE 
PARTICULATE AND PM,,: GRINDING-SCREENING 
BUILDING DUCT #l . . . . . . . . . . . . .  41 

TABLE 3.4.1-3 SUMMARY OF METHOD 201: TOTAL FILTERABLE 
PARTICULATE AND PM,,: GRINDING-SCREENING 
BUILDING DUCT #2 . . . . . . . . . . . . .  42 

TABLE 3.4.2-1 SUMMARY OF FILTERABLE PARTICULATE AND METALS 
EMISSIONS: SAWDUST DRYER INLET BUILDING . 43 

TABLE 3.4.2-2 SUMMARY OF FILTERABLE PARTICULATE AND METALS 
EMISSIONS: SAWDUST DRYER OUTLET A . . . .  44 

TABLE 3.4.2-3 SUMMARY OF FILTERABLE PARTICULATE AND METALS 
EMISSIONS: SAWDUST DRYER OUTLET B . . . .  45 

TABLE 3.4.2-4 SUMMARY OF PM,, AND M202 RESULTS: SAWDUST 
DRYER INLET . . . . . . . . . . . . . . .  46 

TABLE 3.4.2-5 SUMMARY OF PM,, AND M202 RESULTS: SAWDUST 
DRYER OUTLET A . . . . . . . . . . . . . .  47 

TABLE 3.4.2-6 SUMMARY OF PM,, AND M202 RESULTS: SAWDUST 
DRYER OUTLET B . . . . . . . . . . . . . .  40 

TABLE 3.4.2-9 SUMMARY OF TOTAL FLUORIDE SAMPLING: EPA METHOD 
13B: SAWDUST DRYER INLET . . . . . . . .  49 

TABLE 3.4.2-10 SUMMARY OF TOTAL FLUORIDE SAMPLING: EPA METHOD 
13B: SAWDUST DRYER OUTLET A . . . . . . .  50 

TABLE 3.4.2-11 HF DATA AND RESULTS: EPA METHOD 26: SAWDUST 
DRYER INLET . . . . . . . . . . . . . . .  51 



TABLE OF CONTENT ICont.1 

TABLE 3.4.2-12 HF DATA AND RESULTS: EPA METHOD 26: SAWDUST 
DRYER OUTLET A . . . . . . . . . . . . . .  52 

TABLE 3.4.2-13 HF DATA AND RESULTS: EPA METHOD 26: SAWDUST 
DRYER OUTLET B 53 

0030: SAWDUST DRYER INLET 54 

0030: SAWDUST DRYER OUTLET A 55 

0030: SAWDUST DRYER OUTLET B 56 

. . . . . . . . . . . . . .  
TABLE 3.4.2-14 SUMMARY OF VOLATILE ORGANICS EMISSIONS: METHOD . . . . . . . .  
TABLE 3.4.2-15 SUMMARY OF VOLATILE ORGANICS EMISSIONS: METHOD . . . . . .  
TABLE 3.4.2-16 SUMMARY OF VOLATILE ORGANICS EMISSIONS: METHOD . . . . . .  
TABLE 3.4.2-17 SUMMARY OF EMISSIONS FOR SEMI VOLATILE 

COMPOUNDS: METHOD 0010: SAWDUST DRYER 
INLET . . . . . . . . . . . . . . . . . .  57 

TABLE 3.4.2-18 SUMMARY OF EMISSIONS FOR SEMI VOLATILE 
COMPOUNDS: METHOD 0010: SAWDUST DRYER 
OUTLET A 58 . . . . . . . . . . . . . . . . .  

TABLE 3.4.2-18 SUMMARY OF EMISSIONS FOR SEMI VOLATILE 
COMPOUNDS: METHOD 0010: SAWDUST DRYER 
O U T L E T B . .  59 

EPA METHOD 25A: SAWDUST DRYER INLET 60 

. . . . . . . . . . . . . . .  
TABLE 3.4.2-20 SUMMARY OF TOTAL HYDROCARBONS EMISSIONS: . . .  
TABLE 3.4.2-21 SUMMARY OF TOTAL HYDROCARBONS EMISSIONS: 

EPA METHOD 25A: SAWDUST DRYER OUTLET A . 61 

TABLE 3.4.2-22 SUMMARY OF TOTAL HYDROCARBONS EMISSIONS: 
EPA METHOD 25A: SAWDUST DRYER OUTLET B . 62 

TABLE 3.4.2-23 SUMMARY OF ETHANE AND METHANE EMISSIONS: . . .  EPA METHOD 18: SAWDUST DRYER INLET 63 

EPA METHOD 18: SAWDUST DRYER OUTLET A . . 64 

EPA METHOD 18: SAWDUST DRYER OUTLET B . . 65 

TABLE 3.4.2-24 SUMMARY OF ETHANE AND METHANE EMISSIONS: 

TABLE 3.4.2-25 SUMMARY OF ETHANE AND METHANE EMISSIONS: 

TABLE 5.5-1 SUMMARY OF VOLATILE EMISSIONS: EPA METHOD 0030: . . . . . . . .  EPA GAS AUDIT CYLINDER X539 66 

TABLE 5.5-2 SUMMARY OF VOLATILE EMISSIONS: EPA METHOD 0030: . . . . . . . .  EPA GAS AUDIT CYLINDER P540 67 



FIGURE 4.1.5.1-1 

FIGURE 4.1.5.1-2 

FIGURE 4.1.6.1-1 

FIGURE 4.1.6.3-1 

FIGURE 4.1.6.5-1 

FIGURE 4.1.7.4-1 

FIGURE 4.1.7.1-1 

FIGURE 4.1.7.7-1 

FIGURE 4.1.8.1-1 

FIGURE 4.1.8.4-1 

FIGURE 4.1.8.6-1 

FIGURE 4.1.9.1-1 

FIGURE 4.1.9.3-1 

TABLE OF CONTENT fCont.1 
LIST OF FIGURES 

FIGURE 1.1-1 PINE HALL BRICK FACILITY SIT PLAN . . . . .  68 

FIGURE 2.1-1 CRUSHING, GRINDING, AND STORAGE OPERATIONS 
PROCESS SCHEMATIC AND EMISSIONS TESTING 
LOCATIONS AT . . . . . . . . . . . . . . .  69 

FIGURE 2.2-1 SAWDUST DRYER PROCESS SCHEMATIC AND 
EMISSIONS TESTING LOCATIONS AT . . . . . .  70 

FIGURE 2.3.3-1 SCHEMATIC OF SAMPLING TRAVERSE POINTS FOR THE 
GRINDING AND SCREENING BUILDING OUTLETS 71 

FIGURE 2.3.4-1 SCHEMATIC OF THE SAMPLING LOCATION FOR THE KILN 
OUTLET/SAWDUST DRYER INLET . . . . . . .  72 

KILN OUTLET/SAWDUST DRYER INLET . . . .  73 
FIGURE 2.3.4-2 SCHEMATIC OF SAMPLING TRAVERSE POINTS FOR THE 

FIGURE 2.3.5-1 SCHEMATIC OF THE SAMPLING LOCATION FOR THE 
CYCLONE OUTLETS . . . . . . . . . . . . .  74 

FIGURE 2.3.5-2 SCHEMATIC OF SAMPLING TRAVERSE POINTS FOR THE 
CYCLONE OUTLETS . . . . . . . . . . . . .  75 

EPA METHOD 201A SAMPLING TRAIN . . . .  
EPA METHOD 201 SAMPLING TRAIN . . . . .  
EPA METHOD 13B SAMPLING TRAIN . . . . .  
EPA METHOD 13B RECOVERY PROCEDURE . . 
EPA METHOD 13B ANALYSIS PROCEDURE . . 
MULTIPLE METALS RECOVERY PROCEDURE . . 
MULTIPLE METALS/TSP SAMPLING TRAIN . . 
MULTIPLE METALS ANALYSIS PROCEDURE . . 
EPA METHOD 2OlA/202 SAMPLING TRAIN . . 
EPA METHOD 2OlA/202 RECOVERY PROCEDURE 

EPA METHOD 2OlA/202 ANALYSIS PROCEDURE 

ANDERSON IMPACTOR SAMPLING TRAIN FOR 
PARTICLE SIZING . . . . . . . . . . . .  
ANDERSON IMPACTOR RECOVERY PROCEDURE . 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 



TABLE OF CONTENT fCont.1 

FIGURE 4.1.9.4-1 ANDERSON IMPACTOR ANALYSIS PROCEDURE . 
FIGURE 4.1.10.1-1 

FIGURE 4.1.10.3-1 

FIGURE 4.1.10.5-1 

FIGURE 4.1.10.1-1 

FIGURE 4.1.11.1-2 

FIGURE 4.1.12.1-1 

FIGURE 4.1.12.3-1 

FIGURE 4.1.12.4-1 

FIGURE 4.1.13.1-1 

FIGURE 4.1.13.3-1 

FIGURE 4.1.13.5-1 

FIGURE 4.1.14.1-1 

FIGURE 4.1.14.3-1 

FIGURE 4.1.14.5-1 

EPA METHOD 26 SAMPLING TRAIN . . . . . 
EPA METHOD 26 RECOVERY PROCEDURE . . . 
EPA METHOD 26 ANALYSIS PROCEDURE . . . 
CONTINUOUS EMISSIONS MONITORING DRY 
EXTRACTIVE SYSTEM FOR EPA METHODS 3A, 
7E, AND 10 (02, CO,, NO,, AND CO) . . . 
CONTINUOUS EMISSION MONITORING SYSTEM 
FOR EPA METHOD 25A . . . . . . . . . . 
EPA METHOD 18 SAMPLING TRAIN . . .  
EPA METHOD 18 RECOVERY PROCEDURE . . . 
EPA METHOD 18 ANALYSIS PROCEDURE . . . 
VOLATILE ORGANIC SAMPLING TRAIN 
(METHOD 0030) . . . . . . . . . . . . 
EPA METHOD 0030 RECOVERY PROCEDURE . . 
EPA METHOD 0030 ANALYSIS PROCEDURE . . 
EPA METHOD 0010 SAMPLING TRAIN FOR 
SEMIVOLATILE ORGANICS . . . . . . . . 
EPA METHOD 0010 RECOVERY PROCEDURE . . 
EPA METHOD 0010 ANALYSIS PROCEDURE . . 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 



TABLE OF CONTENT fC0nt.L 
LIST OF APPENDICES 

APPENDIX A.0 - TEST LOG 
APPENDIX B.0 - DATA AND RESULTS APPENDICES 

APPENDIX B.l - DATA AND RESULTS FOR PARTICULATE 
MATTER AND MULTIPLE METALS TESTING 

APPENDIX B.l.l - TSP/MM DATA AND RESULTS - SAWDUST 
APPENDIX B.1.2 - TSP/MM DATA AND RESULTS - SAWDUST DRYER INLET 

DRYER OUTLET A 
APPENDIX B.1.3 - TSP/MM DATA AND RESULTS - SAWDUST 

DRYER OUTLET B 

APPENDIX B.2 - DATA AND RESULTS FOR PM,, AND CONDENSIBLE PM 
TESTING 

APPENDIX B.2.1 - M2OlA/M202 DATA AND RESULTS - SAWDUST 
APPENDIX B.2.2 - M2OlA/M202 DATA AND RESULTS - SAWDUST DRYER INLET 

DRYER OUTLET A 
APPENDIX B.2.2 - M20lA/M202 DATA AND RESULTS - SAWDUST 

DRYER OUTLET B 

APPENDIX B.3 - EPA DATA AND RESULTS FOR PM,, AND TOTAL PM 
TESTING 

APPENDIX B.3.1 - M201 DATA AND RESULTS - GRINDING- 
SCREENING BUILDING - DUCT #1 

APPENDIX B.3.2 - M2Ol DATA AND RESULTS - GRINDING- 
SCREENING BUILDING - DUCT #2 

APPENDIX B.4 - DATA AND RESULTS FOR TOTAL FLUORIDE TESTING 
APPENDIX B.4.1 - M13B DATA AND RESULTS - SAWDUST 

DRYER INLET 
APPENDIX B.4.2 - M13B DATA AND RESULTS - SAWDUST 

DRYER OUTLET A 

APPENDIX B.5 - DATA AND RESULTS FOR HYDROGEN 
FLUORIDE TESTING 

APPENDIX B.5.1 - M26 DATA AND 
DRYER INLET 

APPENDIX B.5.2 - M26 DATA AND 
DRYER OUTLET 

APPENDIX B.5.3 - M26 DATA AND 
DRYER OUTLET 

RESULTS - SAWDUST 
RESULTS - SAWDUST 
A 
RESULTS - SAWDUST 
B 

APPENDIX B.6 - DATA AND RESULTS FOR VOLATILE 
ORGANICS TESTING 

APPENDIX B.6.1 - MOO30 DATA AND RESULTS - SAWDUST 
DRYER INLET 



TABLE OF CONTENT fCont.1 

APPENDIX B.6.2 - MOO30 DATA AND RESULTS - SAWDUST 
DRYER OUTLET A 

APPENDIX B.6.3 - MOO30 DATA AND RESULTS - SAWDUST 
APPENDIX B.6.4 - MOO30 DATA AND RESULTS - EPA DRYER OUTLET B 

AUDIT SAMPLES 

APPENDIX B.7 - DATA AND RESULTS FOR SEMIVOLATILE 
ORGANICS TESTING 

APPENDIX B.7.1 - MOO10 DATA AND RESULTS - SAWDUST 
DRYER INLET 

APPENDIX B.7.2 - MOOlO DATA AND RESULTS - SAWDUST 
DRYER OUTLET A 

APPENDIX B.7.3 - MOOlO DATA AND RESULTS - SAWDUST 
DRYER OUTLET B 

APPENDIX 8.8 - DATA AND RESULTS FOR TOTAL HYDROCARBONS 
TESTING 

APPENDIX B.8.1 - M25A DATA AND RESULTS - SAWDUST 
APPENDIX B.8.2 - M25A DATA AND RESULTS - SAWDUST 
APPENDIX B.8.3 - M25A DATA AND RESULTS - SAWDUST 

DRYER INLET 

DRYER OUTLET A 

DRYER OUTLET B 

APPENDIX B.9 - DATA AND RESULTS FOR METHANE AND ETHANE 
TESTING ~~~~~ 

APPENDIX B.9.1 - M18 DATA AND RESULTS - SAWDUST 
APPENDIX B.9.2 - M18 DATA AND RESULTS - SAWDUST DRYER INLET 

DRYER OUTLET A 

DRYER OUTLET B 
APPENDIX B.9.3 - M18 DATA AND RESULTS - SAWDUST 

APPENDIX B.10 - DATA AND RESULTS FOR PARTICLE SIZING 
RESULTS - SAWDUST DRYER INLET 
RESULTS - SAWDUST DRYER OUTLET A 
RESULTS - SAWDUST DRYER OUTLET B 

APPENDIX B.10.1 - ANDERSON IMPACTOR DATA AND 
APPENDIX B.10.2 - ANDERSON IMPACTOR DATA AND 
APPENDIX B.10.3 - ANDERSON IMPACTOR DATA AND 

APPENDIX B.11 - SCREEN AND MOISTURE ANALYSIS 
APPENDIX B.12 - AMBIENT MONITORING DATA AND RESULTS 

APPENDIX C.0 - CONTINUOUS EMISSIONS MONITORING APPENDICES 
APPENDIX C.1 - CONTINUOUS EMISSIONS MONITORING DATA - 

SAWDUST DRYER INLET 



TABLE OF CONTENTS ICont.) 

APPENDIX C.1.1 - CONTINUOUS EMISSIONS MONITORING DATA 
AND RESULTS ( O z r  COzr NG, THC) - 
SAWDUST DRYER INLET 

APPENDIX C.1.2 - CONTINUOUS EMISSIONS MONITORING DRIFT 
CALCULATIONS AND ADJUSTMENTS FOR THE 

SAWDUST DRYER INLET 

APPENDIX C.2 - CONTINUOUS EMISSIONS MONITORING DATA - 
SAWDUST DRYER OUTLET A 

APPENDIX C.2.1 - CONTINUOUS EMISSIONS MONITORING DATA 
AND RESULTS (02, C02, NO,, THC) - 
SAWDUST DRYER OUTLET A 

CALCULATIONS AND ADJUSTMENTS FOR THE 
APPENDIX C.2.2 - CONTINUOUS EMISSIONS MONITORING DRIFT 

SAWDUST DRYER OUTLET A 

APPENDIX C.3 - CONTINUOUS EMISSIONS MONITORING DATA - 
SAWDUST DRYER OUTLET B 

APPENDIX C.3.1 - CONTINUOUS EMISSIONS MONITORING DATA ~~~ ~ ~-~~ 
AND RESULTS ( 0 2 ,  COzr NO,, THC) - 
SAWDUST DRYER OUTLET B 

APPENDIX C.3.2 - CONTINUOUS EMISSIONS MONITORING DRIFT 
CALCULATIONS AND ADJUSTMENTS FOR THE 

SAWDUST DRYER OUTLET B 

APPENDIX D.0 - CALCULATIONS 
APPENDIX D.l - EPA METHODS 1-4 CALCULATIONS 
APPENDIX D.2 - PARTICULATE EMISSIONS CALCULATIONS 
APPENDIX D.3 - MULTIPLE METAL CALCULATIONS 
APPENDIX D.4 - GASEOUS EMISSIONS CALCULATIONS 
APPENDIX D.5 - PARTICLE SIZING CALCULATIONS 
APPENDIX D.6 - CEM CALCULATIONS 

APPENDIX E.0 - SAMPLING LOG AND CHAIN OF CUSTODY RECORDS 
APPENDIX E.1 - SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 

MULTIPLE METALS AND PARTICULATE MATTER 
SAMPLING 

APPENDIX E.2 - SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
PM,, AND CONDENSIBLE PM SAMPLING 

APPENDIX E.3 - SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
TOTAL FLUORIDES SAMPLING 



TABLE OF CONTENTS fCont.1 

APPENDIX E.4 - SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
HYDROGEN FLUORIDE SAMPLING 

APPENDIX E.5 - SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
VOLATILE ORGANICS SAMPLING 

APPENDIX E.6 - SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
SEMIVOLATILE ORGANICS SAMPLING 

APPENDIX E.7 - SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
ETHANE AND METHANE SAMPLING 

APPENDIX E.8 - SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
MOISTURE ANALYSIS 

APPENDIX F.0 - RAW FIELD DATA APPENDICES 
APPENDIX F.1 - RAW FIELD SAMPLING DATA FOR PARTICULATE 

APPENDIX F.1.1 - TSP/MM RAW FIELD SAMPLING DATA - 
APPENDIX F.1.2 - TSP/MM RAW FIELD SAMPLING DATA - 

MATTER AND MULTIPLE METALS TESTING 

SAWDUST DRYER INLET 

SAWDUST DRYER OUTLET A 
APPENDIX F.1.3 - TSP/MM RAW FIELD SAMPLING DATA - 

SAWDUST DRYER OUTLET B 

APPENDIX F.2 - RAW FIELD SAMPLING DATA FOR PMlo AND 
CONDENSIBLE PM TESTING 

APPENDIX F.2.1 - M20lA/M202 RAW FIELD SAMPLING DATA - 
SAWDUST DRYER INLET 

APPENDIX F.2.2 - M20lA/M202 RAW FIELD SAMPLING DATA - 
SAWDUST DRYER OUTLET A 

APPENDIX F.2.3 - M20lA/M202 RAW FIELD SAMPLING DATA - 
SAWDUST DRYER OUTLET B 

APPENDIX F.3 - EPA RAW FIELD SAMPLING DATA FOR PM1, AND 
TOTAL PM TESTING 

APPENDIX F.3.1 - M 2 O l  RAW FIELD SAMPLING DATA - 
APPENDIX F.3.2 - M201 RAW FIELD SAMPLING DATA - GRINDING-SCREENING BUILDING - DUCT #1 

GRINDING-SCREENING BUILDING - DUCT #2 

APPENDIX F.4 - RAW FIELD SAMPLING DATA FOR TOTAL FLUORIDE 
TESTING 

APPENDIX F.4.1 - M13B RAW FIELD SAMPLING DATA - SAWDUST 
APPENDIX F.4.2 - M13B RAW FIELD SAMPLING DATA - SAWDUST DRYER INLET 

DRYER OUTLET A 

APPENDIX F.5 - RAW FIELD SAMPLING DATA FOR HYDROGEN 
FLUORIDE TESTING 



TABLE OF CONTENTS fCont.1 

APPENDIX F.5.1 - M26 RAW FIELD SAMPLING DATA - SAWDUST 
APPENDIX F.5.2 - M26 RAW FIELD SAMPLING DATA - SAWDUST 
APPENDIX F.5.3 - M26 RAW FIELD SAMPLING DATA - SAWDUST 

DRYER INLET 

DRYER OUTLET A 

DRYER OUTLET B 

APPENDIX F.6 - RAW FIELD SAMPLING DATA FOR VOLATILE 
ORGANICS TESTING 

APPENDIX F.6.1 - MOO30 RAW FIELD SAMPLING DATA - 
APPENDIX F.6.2 - 
APPENDIX F.6.3 - 
APPENDIX F.6.4 - 
APPENDIX F.6.5 - 

SAWDUST DRYER INLET 
MOO30 RAW FIELD SAMPLING DATA - 
SAWDUST DRYER OUTLET A 
MOO30 RAW FIELD SAMPLING DATA - 
SAWDUST DRYER OUTLET B 
MOO30 RAW FIELD SAMPLING DATA - 
AUDIT SAMPLE CYLINDER 539 
MOO30 RAW FIELD SAMPLING DATA - 
AUDIT SAMPLE CYLINDER 540 

APPENDIX F.7 - RAW FIELD SAMPLING DATA FOR SEMIVOLATILE 
ORGANICS TESTING 

APPENDIX F.7.1 - MOOlO RAW FIELD SAMPLING DATA - 
APPENDIX F.7.2 - MOOlO RAW FIELD SAMPLING DATA - 
APPENDIX F-7.3 - MOOlO RAW FIELD SAMPLING DATA - 

SAWDUST DRYER INLET 

SAWDUST DRYER OUTLET A 

SAWDUST DRYER OUTLET B 

APPENDIX F.8 - RAW FIELD SAMPLING DATA FOR TOTAL 
HYDROCARBONS TESTING 

APPENDIX F.8.1 - M25A RAW FIELD SAMPLING DATA - SAWDUST 
APPENDIX F.8.2 - M25A RAW FIELD SAMPLING DATA - SAWDUST DRYER INLET 

DRYER OUTLET A 
APPENDIX F.8.3 - M25A RAW FIELD SAMPLING DATA - SAWDUST 

DRYER OUTLET B 

APPENDIX F.9 - RAW FIELD SAMPLING DATA FOR PARTICLE SIZING 
APPENDIX F.9.1 - ANDERSON IMPACTOR DATA AND 

APPENDIX F.9.2 - ANDERSON IMPACTOR DATA AND 
APPENDIX F.9.3 - ANDERSON IMPACTOR DATA AND 

RESULTS - SAWDUST DRYER INLET 
RESULTS - SAWDUST DRYER OUTLET A 
RESULTS - SAWDUST DRYER OUTLET B 

APPENDIX G.0 - ANALYTICAL DATA APPENDICES 
APPENDIX G.l - GRAVAMETRICS LABORATORY DATA 

APPENDIX G.1.1 - TSP GRAVAMETRICS LABORATORY DATA 



TABLE OF CONTENTS (Cont.1 

APPENDIX 6.1.2 - M20lA/M202 GRAVAMETRICS LABORATORY 
DATA 

APPENDIX 6.1.3 - -01 GRAVAMETRICS LABORATORY DATA 
APPENDIX 6.1.4 - ANDERSEN IMPACTOR GRAVAMETRICS 
APPENDIX G.1.5 - SILICA GEL LABORATORY DATA LABORATORY DATA 

APPENDIX 6.2 - MULTIPLE METALS LABORATORY DATA 
APPENDIX 6.3 - TOTAL FLUORIDES LABORATORY DATA 
APPENDIX 6.4 - HYDROGEN FLUORIDE LABORATORY DATA 
APPENDIX G.5 - VOLATILE ORGANICS LABORATORY DATA 
APPENDIX G.6 - SEMIVOLATILE ORGANICS LABORATORY DATA 
APPENDIX 6.1 - ETHANE AND METHANE LABORATORY DATA 

APPENDIX G.8 - MOISTURE LABORATORY DATA 
APPENDIX H.0 - CONTINUOUS EMISSIONS MONITORING CALIBRATION DATA 

APPENDIX H.l - CEM CALIBRATION DATA AND BIAS CHECKS 
SAWDUST DRYER INLET 

APPENDIX H.2 - CEM CALIBRATION DATA AND BIAS CHECKS 
SAWDUST DRYER OUTLET A 

APPENDIX H.3 - CEM CALIBRATION DATA AND BIAS CHECKS 
SAWDUST DRYER OUTLET B 

APPENDIX 1.0 - FIELD EQUIPMENT CALIBRATION DATA 
APPENDIX J.0 - MISCELLANEOUS METHODS NOT CONTAINED IN CFR 40 

APPENDIX 5.1 - METHOD 29: DETERMINATION OF METALS EMISSIONS 
FROM STATIONARY SOURCES 

APPENDIX 5.2 - METHOD 0010: MODIFIED METHOD 5 
SAMPLING TRAIN (SEMI-VOST) 

APPENDIX 5.3 - METHOD 0030: MODIFIED METHOD 5 
SAMPLING TRAIN (VOST) 



1.0 INTRODUCTION 

1.1 summary of Test Program 

The U.S. Environmental Protection Agency (EPA), Office Of 
Air Quality Planning and Standards (OAQPS), Emission Inventory 
Branch (EIB) is responsible for developing and maintaining air 
pollution emission factors for industrial processes. EIB, in 
collaboration with the Brick Association of North Carolina, is 
currently studying the brick manufacturing industry. 
of this study is to develop emission factors for the crushing, 
grinding operations for brick manufacturing facilities and to 
develop emission factors for the kiln and sawdust dryer 
operations for brick manufacturing facilities using sawdust to 
fire the kilns. The Emission Measurement Branch (EMB) of OAQPS 
coordinated the emission measurement activities at this plant. 
ETS Incorporated (ETS Inc.) and EMB personnel conducted ambient 
and source measurements. MRI personnel collected samples of the 
process materials and collected process data during testing. 

EPAfEIB and the Brick Association of North Carolina 
considered the Pine Hall Brick Plant in Madison, North Carolina 
to be one of the three facilities representing an advantageous 
test site. Three areas of the manufacturing facility were 
tested: (1) the crushing, grinding, and screening operations; (2) 
the kiln; and (3) the sawdust dryer. The primary reasons for 
selecting Pine Hall were: (1) the facility was identified by the 
North Carolina Brick Association as being representative of 
sawdust-fired brick manufacturing plants; and (2) the grinding, 
sawdust drying and brick firing (kiln) operations were configured 
in such a way that facilitated emission testing. A facility site 
plan showing the layout of the operation and the sampling 
locations is shown in Figure 1.1-1. 

performed for particulate matter (PM) and particulate matter less 
than or equal to ten microns (PM,,) from October 21 through 
November 6, 1992. In addition, background ambient air sampling 
for PM and PM,, was conducted at "upwind" and "downwind" plant 
boundary locations from October 21, 1992 through November 6, 
1992. Background ambient PM and PM,, monitoring at the grinding 
building air intake was also performed during the grinding 
building exhaust sampling conducted by EMB from October 26 
through October 28, 1992. Process materials were sampled at the 
screening and grinding operations. 
were performed on these samples. 

for PM, PM,,, condensible particulate matter (CPM), particle 
sizing, multiple metals, total fluorides, hydrogen fluoride, 

The purpose 

Air sampling at the crushing and grinding operations was 

Sieve and moisture analyses 

Source sampling at the kiln and sawdust dryer was performed 
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carbon monoxide, nitrogen oxides, total hydrocarbons, methane, 
ethane, volatile organic compounds (VOC), and semivolatile 
organic compounds (Svoc). The sampling was conducted from 
October 27 through November 7, 1992. Table 1.1-1 identifies the 
metals targeted for measurement and tables 1.1-2 and 1.1-3 show 
the VOC and SVOC compounds targeted for measurement in this test 
program. 

1.2 Key Personnel 

phone numbers are: 
The key personnel who coordinated the test program and their 

-ETS Inc. Project Manager, Mike Visneski 703/265-0004 
-EIB Technical Coordinator, Ron Myers 919/541-5407 
-EMB Field Test Coordinator, John Brown 919/541-0200 
-Pine Hall Brick Contact, H. John Dowdle, Jr. 919/548-6007 
-Brick Association of N.C., Peter P. Cieslak 800/622-7425 
-MRI Process Monitor, Brian Shrager 919/677-0249 

2.0 PROCESS DESCRIPTION AND SAMPLING LOCATIONS 

At Pine Hall Brick, emissions from the kiln, sawdust dryer, 
and the crushing, grinding, and screening operations were 
studied. The kiln outlet at Pine Hall Brick is also the sawdust 
dryer inlet. 

2.1 Crushing, Grinding, and Screening Operation 

A simplified process schematic for the crushing, grinding, 
and screening operations is given in Figure 2.1-1. This figure 
also shows the locations for the emissions testing. 

this pile the process material is loaded into the primary 
crusher. In the primary crusher the large pieces of material are 
broken apart. From the primary crusher the material is 
transported into the grinding building, where it is first ground 
and then screened. From the screening operations the undersized 
material is transported into the storage building. The material 
is kept in the storage building until it is loaded into the brick 
making operations. 

Particulate emissions from the primary crusher and the 
grinding building were measured. 
building and the conveyor outlet side of the crusher building 
were sealed during sampling. 
of the exhaust air ducts for the grinding building and ambient PM 
and PM,, samplers suspended from the roof joist of the crusher 
building. Ambient PM and PM,, samplers were also positioned on 
scaffolding located at the air intake of the grinding building. 
Background ambient PM and PM,, monitoring was also performed at 

The raw material is kept in a covered storage pile. From 

The roof vents of the grinding 

The emission test points consisted 
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"upwind" and "downwind" plant fenceline locations. Process 
material was sampled at the grinding building for sieve and 
moisture analyses. 

2.2 Sawdust Dryer Operation 

operations is given in Figure 2.2-1. This figure also shows 
locations for the emissions testing. 

A simplified process schematic for the sawdust dryer 
the 

The exhaust gases from two kilns are combined into a single 
inlet to the sawdust dryer. 
sawdust enter the dryer together. At the opposite end of the 
dryer, the dried sawdust is removed and the gas stream is split 
into two parallel paths. Each path consists of a cyclone and 
induced draft (ID) fan. Following the ID fans, the two gas 
streams are independently introduced into a single baghouse. 
gases are then exhausted into the atmosphere from the top of the 
baghouse. 

each cyclone, and the baghouse and fed onto a common conveyor 
which transports the sawdust to the dry storage silo. 

performed at three locations simultaneously. These locations 
were the dryer inlet (which is also the kiln outlet) and both 
cyclone outlets. A baghouse is not considered typical of sawdust 
drying operations at brick manufacturing facilities and therefore 
was not tested. 

The kiln exhaust gases and the green 

The 

The dried sawdust is collected from the end of the dryer, 

The emissions testing for the sawdust drying operations was 

2.3 Flue Gas, Process and Background Sampling Locations 

Background and emissions sampling was conducted at: (1) the 
plant boundary line; (2) the primary crusher; (3) the grinding 
building; (4) the kiln outlet/sawdust dryer inlet; and (5) the 
cyclone outlets. Process sampling was conducted at the grinding 
building and the sawdust dryer. 

PM,, was conducted at two locations along the plant boundary: 
the west boundary line ("upwind") and the east boundary line 
( "downwind" ) . 
building were sampled using ambient Hi-Vol samplers for PM and 
PM,,. The ambient samplers were suspended from the roof of the 
building for the test series. 
crusher building (except for a doorway required to be kept open) 
were sealed with plastic during sampling. 

2.3.1 Plant Boundarv Line: Ambient air sampling for PM and 

2.3.2 Primarv Crusher: Emissions from the primary crusher 

The openings at base of the 
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2.3.3 Grindina Building: Ambient air sampling for 
background PM and background PM,, was conducted at one location 
outside the grinding building. The ambient samplers were placed 
on elevated platforms located between the two air inlet fans 
outside the grinding building. The two outlet exhaust fans were 
fitted with temporary ductwork with ports for sampling. Figure 
2.3.3-1 shows the detailed schematic of the traverse and sampling 
locations for the grinder building outlet ducts. 

2.3.4 Kiln Outlet/Sawdust Dryer Inlet: Figure 2.3.4-1 is a 
schematic of the sampling location for the kiln outlet/sawdust 
dryer inlet. Two 6 inch diameter test ports were installed for 
all wet methods. A 3 inch diameter port was installed for 
single-point sampling for the instrumental analyzer methods. 
6 inch ports are located less than two stack diameters upstream 
from a disturbance, but this was selected as the only practical 
location for isokinetic sampling. Method 1 requires 24 traverse 
and sampling points for volumetric flow measurements and 
particulate sampling. Figure 2.3.4-2 is a detailed schematic of 
the traverse and sampling locations. 

2.3.5 Cvclone Outlets: Figure 2.3.5-1 is a schematic of 
the sampling locations for the cyclone outlets. The two cyclone 
outlets are identical. Two 6 inch diameter test ports were 
installed for all wet method sampling. A 3 inch diameter port 
was installed for single-point sampling for the instrument 
analyzer methods. Method 1 requires 24 traverse and sampling 
points for volumetric flow measurements and particulate sampling. 
Figure 2.3.5-2 is a detailed schematic of the traverse and 
sampling locations. 

3.0 SUHMARY AND DISCUSSION OF TEST RESULTS 

3.1 Objectives and Test Matrix 

factors for the brick manufacturing industry. 

Brick were: 

The 

The purpose of the test program was to develop emission 

The specific objectives of the test program for Pine Hall 

(1) Measure the following emissions for the crushing, 
grinding, and screening operation: 

- Particulate Matter 
PMlO - 

(2) Measure the following emissions for the kiln and 
sawdust dryer operations: 

- Particulate Matter 
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PMIO 
Condensible Particulate Matter 
Multiple Metals 
Hydrogen Fluoride 
Total Fluorides 
Carbon Monoxide 
Nitrogen Oxides 
Total Hydrocarbons 
Methane 
Ethane 
Volatile Organics 
Semivolatile Organics 

3.2 Testlhtrix 

Table 3.2-1 presents the sampling and analytical matrix for 
measuring emissions from the crushing, grinding, and screening 
operations. Table 3.2-2 presents the sampling and analytical 
matrix for emissions measurements performed by ETS, Inc. on the 
kiln and the sawdust dryer. Table 3.2-3 presents the sampling and 
analytical matrix for emissions measurements performed by EMB on 
the grinding building and the sawdust dryer. 

3.3 Field Test Changes and Problems 

3.3.1 Ambient SamDlers: Three of the 54 ambient sampling 
runs were voided. Two of the east end boundary runs were voided 
due to flow controller failures. One run at the primary Crusher 
was voided due to a filter not properly seated in the sampler. 
All sampling data associated with the voided sampler was also 
voided and the complete sampling set was repeated in order to 
obtain comparable data. 

3.3.2 Sawdust Dryer Samplinq 

3.3.2.1 Percent Isokinetics: The first Method 13 runs at 
the sawdust dryer were under isokinetic due to air flow control 
problems resulting from blockage in the baghouse on the exit side 
of the induced draft fans. The results of these tests were 
included since any bias would be positive giving a worst case 
emission rate. 

- I-M13-R1, Total Fluorides: 89.9% 

- OA-MU-Rl, Total Fluorides: 75.3% 

One of the particle sizing runs at the sawdust dryer inlet 
exceeded the percent isokinetic requirement of f 10 percent as a 
result of a source flowrate change during the test. 
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- IN-IMP-R1, Andersen Impactor for Particle Sizing: 68.5% 

3.3.2.2 Continuous Emissions Monitorina Calibration Drift : 
The Calibration drift for the NO, Monitor at Outlet A exceeded 
the limit of 3.00% as stated in 40 CFR 60 Appendix A Method 7E. 

- OA-MM-R3, Multiple Metals run, NO, calibration drift 

- OA-MOOlO-R1, Semi-VOST and VOST run, NO, calibration 

- OA-MOOlO-R3, Semi-VOST and VOST run, NO, calibration drift 

3.3.2.3 Analytical Chanaes and Problems: The analysis of 
the Tenax/Tenax Charcoal VOST tubes for the OB-M0030-R1B sample 
and the IN-MO030-RlD sample were voided due to a computer 
malfunction during analysis. 

In the analysis of the volatile and semivolatile samples, 
several of the detected compounds were either below the method 
quantitation limit or above the calibration range. The values 
for these compounds were estimated and the results are footnoted 
and included in the B.6 and B.7 appendices. 

was 5.21% at the zero span. 

drift was 3.32% at the zero span. 

was -3.16% at the high span. 

The impinger fractions for Runs OB-M23-R1 and OB-M23-R2 were 
mislabeled during the analysis of the semi-VOST samples. The 
data for these samples is considered suspect although the two 
fractions were analyzed separately and found to be similar. The 
laboratory data for the analysis of semivolatile compounds is 
contained in Appendix G.6. 

fluorides was contaminated giving an inordinately high value. 
Subsequent analysis of other blank filters from the same batch 
used for field sampling showed nondetectable levels. 

The initial analysis of the filter blank for the total 

3.3.2.4 Miscellaneous Chanaes and Problems: Due to 
difficulties encountered in Derformina a Dort chanae at the 
sawdust dryer inlet, the EMB- test cooGdinkor deteLined it would 
be adequate to traverse the same port twice during the last three 
runs for SVOC. The final run for VOC and SVOC was interrupted 
for approximately 30 minutes to repair an electrical problem with 
the Outlet B meterbox. These changes are not expected to affect 
the results. 

3.4 Presentation of Results 

3.4.1 Crushina. Grindina and Screenina Operation SamDlinq 

3.4.1.1 Ambient Sampling: Ambient particulate sampling was 
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conducted in order to determine background particulate 
concentrations at the plant boundaries and at the air intake to 
the grinding building. To determine particulate emission rates 
from the grinding building, the ambient particulate 
concentrations at the air intake vents are important. 
and PM,, measurements were made at the grinding building air 
intake location coinciding with EMB exhaust duct testing for 
particulates. Table 3.4.1-1 shows the average concentration for 
the ambient PM and PM,, at the specified locations. 
and laboratory data for the ambient monitoring is contained in 
Appendix B.12. 

Ambient PM 

The field 

The following observations are made: 

1) The ambient particulate concentrations at the grinding 
building are approximately two times greater than the ambient 
concentrations at the plant boundaries. 

2) The ambient PM,, at the grinding building was 
approximately 57% of the total PM concentration. 

3) The fenceline particulate concentrations varied 
considerably from day to day. There was reasonable correlation 
between the “upwind“ and “downwind“ stations. The average 
“downwind“ PM was 61.5 ug/m’. The average “upwind“ PM was 45.6 
ug/m3. The average “downwind” PM,, was 26.0 ug/m’. The average 
“upwind“ PM,, concentration was slightly higher at 30.9 ug/m’. 

Ambient particulate monitoring was also performed at the 
crusher building in order to determine emissions of PM and PM,, 
resulting from the CNShing operation. The monitors were 
suspended from the roof joist of the crusher building and 
operated during the day during the normal hours while the crusher 
was operating. The average PM concentration was determined to be 
1357 ug/m’ and the average PM,, concentration was 585 ug/m’. 
These are averages of two consecutive days of sampling. 

3.4.1.2 Particulate and PM,, SamDlinq: Sampling for total 
filterable particulate and 10 micron or smaller particulate was 
conducted simultaneously at two outlet ducts using Method 201. 
The total particulate emissions averaged 0.01102 gr/dscf with a 
range of 0.00736 to 0.01584 grldscf. The PM,, emissions averaged 
0.001022 gr/dscf and ranged from 0.00072 to 0.00185 gr/dscf. The 
ducts for this testing were custom made to use existing exhaust 
ventilation wall fans on the upper north wall for air flow. The 
flowrate for duct 81 and duct #2 averaged 25,005 and 29,277 
dscfm, respectively. The untested ventilation fans were turned 
off and the building ridge vent was sealed during the tests to 
achieve optimum capture of the particulate matter inside the 
building. Detailed summaries for each Method 201 test run 
conducted on the grinding room exhaust ducts are contained in 
Tables 3.4.1-2 and 3.4.1-3. 
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3.4.1.3 Process SamDlinq: Process samples of the raw clay 
material from conveyor at the exit of the grinding room building 
were collected for sieve and moisture analyses. 
sieve and moisture analyses is contained in Appendix B.ll. The 
sieve analysis was consistent for three of four samples 
collected. The fourth sample showed a greater amount of larger 
( >  20 mesh) particles. The average of the three consistent 
samples was 27.5% compared to 42.5% for the apparent outlier. 
The mid-range ( <  20 > 200 mesh) average for the three consistent 
samples was 66.5% compared to 52.0% for the apparent outlier. 
All four samples had comparable composition of fine particles ( <  
200 mesh). The average of the four samples was 4.5%. Moisture 
analyses for the four samples ranged from 13.0% to 14.2%. 

The data for the 

3.4.2 Sawdust D N e t  SamDlinq: The sawdust dryer was 
sampled at the inlet and two outlets simultaneously. The inlet 
of the sawdust dryer is the outlet of the kiln. The sawdust 
dryer outlet splits to feed two identical cyclones. The outlet 
of each cyclone was tested. The test log for all sawdust dryer 
testing is contained in Appendix A.O. 

3.4.2.1 PM. PM,,, CPM Emissions and Particle Sizinq: 
Method 5 particulate testinq was combined with the multiDle 
metals sampling. The total-particulate emissions for th; inlet 
averaged 0.0557 grains per dry  standard cubic foot corrected to 
7% 0, (gr/dscf @ 7% 0,). The total particulate emissions for the 
cyclone outlets averaged 0.0636 gr/dscf @ 7% 0, for outlet A and 
0.5631 gr/dscf @ 7% 0, for outlet B. The high particulate 
concentrations for outlet B are consistent over 3 runs performed 
over two days. A comparison of the metals analyzed from the same 
runs do not show correspondingly high values for the cyclone 
outlet B. Tables 3.4.2-1, 3.4.2-2 and 3.4.2-3 contain summaries 
of the detailed data contained in Appendix B.l. 

and outlets using Method 201A. 
the condensible particulate matter (CPM). These runs were 
performed together over two sampling days. The PM,, emissions 
for the inlet averaged 0.0928 gr/dscf @ 7% 0,. The PM,, emissions 
for the cyclone outlets averaged 0.0722 grldscf @ 7% 0, for 
outlet A and 0.0597 gr/dscf @ 7% 0, for outlet B. The CPM for 
the inlet averaged 57.06%. The CPM for the cyclone outlets 
averaged 16.72% for outlet A and 14.0% for outlet B. Tables 
3.4.2-4, 3.4.2-5 and 3.4.2-6 contain summaries of the detailed 
data contained in Appendix B.2. 

Particle size distribution was determined on samples 
collected simultaneously on the dryer inlet and two outlets using 
Andersen impactors. The data for each run is shown in Figures 
3.4.2-1, 3.4.2-2 and 3.4.2-3 and detailed data is contained in 

PMlo was sampled simultaneously at the sawdust dryer inlet 
Method 202 was used to measure 
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Appendix B.10. 

performed together with total particulate sampling. Tables 
3.4.2-1, 3.4.2-2 and 3.4.2-3 contain summaries of the detailed 
data contained in Appendix B.l. The trace metal emissions were 
in agreement within a factor of 2 of the mean from run to run 
except for a high manganese on the inlet run 3 (IN-MM/TSP-R3). 
This result was voided due to suspected backhalf contamination by 
permanganate. Samples were analyzed for antimony, arsenic, 
beryllium, cadmium, chromium, lead, manganese, mercury, nickel, 
phosphorous and selenium. Detectable quantities of all of the 
metals were present in one or more of the sample runs. 

3.4.2.3 Total Fluoride Emissions: Total fluorides were 
measured at the inlet and one of the outlet ducts from the dryer 
cyclones. Sampling at the other cyclone outlet was not possible 
due to a malfunctioning induced draft fan. Total fluoride 
emissions averaged 1.197 lb/hr ranging from 0.048 to 3.248 at the 
inlet and averaged 0.334 lb/hr with a range of 0.173 to 0.524 at 
the outlet. The inlet averaged 1.772 lb/hr while the outlet 
averaged 0.349 lb/hr if the first subisokinetic runs are 
discarded. There is no obvious explanation for the low inlet 
total fluoride compared to the inlet hydrogen fluoride data, 
especially since the outlet data agree well. Tables 3.4.2-9 and 
3.4.2-10 contain summaries of the detailed data contained in 
Appendix B.4. 

manufacturing and have been described as micro-geographic 
dependant ("Ceramic Bulletin" Vol. 54 No. 11 coauthored by Hugh 
H. Wilson of Clemson University and Larry D. Johnson of EPA- 

3.4.2.2 Trace Metals Emissions: Trace metal sampling was 

Variable fluoride emissions are considered typical for brick 

AREAL). 

3.4.2.4 Hvdroaen Fluoride Emissions: The hydrogen fluoride 
emissions were inconsistent and highly variable. The inlet 
concentrations ranged from 118 to 281 ppmdv @ 7% 0,. 
A concentrations ranged from 27 to 194 ppmdv @ 7% 0,. The outlet 
B concentrations ranged from 1.0 to 159 ppmdv @ 7% 0,. Tables 
3.4.2-11, 3.4.2-12 and 3.4.2-13 contain summaries of the detailed 
data contained in Appendix B.5. 

3.4.2.5 CO Emissions: Carbon monoxide emissions were 
monitored instrumentally (Method 10) throughout the sawdust dryer 
test program. 
tables for each wet method test series. The CO concentration at 
the inlet averaged 450 ppmdv. The CO concentration at the outlet 
averaged 342 ppmdv for outlet A and 345 ppmdv for outlet B. 
Detailed data for CEM testing is contained in Appendix C. 

3.4.2.6 NOx Emissions: Nitrogen oxide emissions were 
monitored instrumentally (Method 7E) throughout the sawdust dryer 

The outlet 

The averages for CO are contained in the summary 
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test program. The averages for NOx are contained in the Summary 
tables for each wet method test series. The NOx concentration at 
the inlet averaged 34.4 ppmdv. 
outlet averaged 22.7 ppmdv for outlet A and 22.0 ppmdv for outlet 
B. 

The NOx concentration at the 

Detailed data for CEM testing is contained in Appendix C.O. 

monitored instrumentally (Method 25A) during the VOST sampling. 
THC emissions averaged 14.90 ppmdv as carbon at the inlet, 45.39 
ppmdv as carbon at outlet A and 32.64 ppmdv as carbon at outlet 
B. The results show a significant increase in THC emissions 
following the sawdust dryer. Tables 3.4.2-20, 3.4.2-21 and 
3.4.2-22 contain summaries of the Method 25A test program. 

Methane and ethane samples were collected as integrated bag 
samples during the semi-VOST sampling. These samples were 
analyzed by gas chromatography in the laboratory. 
were all below the detection limit of 40 ppmdv for ethane and 152 
ppmdv for methane for all inlet and outlet samples except Run 2 
on outlet A (OA-M18-R2) which gave a value of 9223 ppmdv for 
methane. This result is inconsistent with all other measurements 
recorded and is an obvious outlier. 
the value observed. Tables 3.4.2-23, 3.4.2-24 and 3.4.2-25 
contain summaries of the detailed data contained in Appendix B.9. 

3.4.2.7 THC Emissions: Total hydrocarbon emissions were 

The samples 

There is no explanation for 

3.4.2.8 VOC Emissions: VOST samples were analyzed for 
chloromethane, bromomethane, methylene chloride, chloroform, 
trichlorofluoromethane, iodomethane, carbon tetrachloride, 
trichloroethene, benzene, tetrachloroethene, acetone, carbon 
disulfide, acrylonitrile, 2-butanone, l,l,l-trichloroethane, 
vinyl acetate, 2-hexanone, toluene, ethylbenzene, styrene, o- 
xylene, and m-/p-xylene using Method 0030. Detectable quantities 
of chloromethane, bromomethane, methylene chloride, 
trichlorofluoromethane, iodomethane, benzene, acetone, carbon 
disulfide, acrylonitrile, 2-butanone, toluene, ethylbenzene, o- 
xylene, and m-/p-xylene were found in one or more of the sample 
runs. Tables 3.4.2-14, 3.4.2-15 and 3.4.2-16 contain summaries 
of the detailed data contained in Appendix B.6. 

3.4.2.9 SVOC Emissions: Semi-VOST samples were analyzed 
for phenol, naphthalene, 2-methylphenol, dimethylphthalate, 
dibenzofuran, di-n-butylphthalate and bis(2-ethylhexy1)phthalate 
and were scanned for compounds on the list of 189 Hazardous Air 
Pollutants ( H A P S )  using Method 0010. Detectable quantities of 
phenol, naphthalene, dimethylphthalate, dibenzofuran, di-n- 
butylphthalate, bis(2-ethylhexy1)phthalate were found in one or 
more of the sample runs. Tables 3.4.2-17, 3.4.2-18 and 3.4.2-19 
contain summaries of the detailed data contained in Appendix B.7. 

3.4.2.10 Process SamDlinq: Process samples of sawdust were 
collected for sieve and moisture analysis. 
dried sawdust were taken on successive days. 

Eight samples of 
One sample 
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represented the wet feed sawdust. 
moisture analyses is contained in Appendix B.ll. The sieve 
analysis was consistent for all nine samples collected. 
sawdust samples showed a greater amount (73.6%) of larger ( >  20 
mesh) particles. The mid-range ( <  20 > 200 mesh) average for 
all samples was 26.3%. Less than 0.1% of the composition of all 
of the samples consisted of fine particles ( <  200 mesh). The wet 
sawdust had a moisture content of 47.2%. 
eight dried sawdust samples was 2.7% moisture. 

4.0 SAHPLING AND ANALYTIC?iL PROCEDURES 

4.1 Test Methods 

The data for the sieve and 

The 

The average of the 

4.1.1 Ambient Particulate Matter (PM and PM,,) - Hi-Vol: 
Ambient sampling of PM was collected in accordance with 40 CFR 50 
Appendix B. 
with 40 CFR 50 Appendix J. Ambient sampling was used to 
establish background PM and PM,, concentrations at the plant 
boundary and at the air intake to the grinding building. 
samplers were also used to determine PM and PM,, concentrations 
at the crusher building door during the crusher operation. 

per day. The samplers located at the crusher building were 
operated during the day while the crusher was operating. All 
ambient sampling was performed with collocated PM and PM,, 
samplers. The background samplers were placed on platforms at 
least 6 feet above the surrounding terrain. The crusher building 
samplers were suspended from the roof of the building. 

Ambient sampling of PM,, was collected in accordance 

Ambient 

The background samplers were operated for at least 8 hours 

4.1.1.1 Ambient Hi-Vol and PM,. Analyses: Filters used in 
the ambient samplina monitors were weiahed before and after 
sampling. The keig6t gain represented-the particulate content of 
the air volume sampled. Prior to weighing, the filter was 
conditioned to a controlled temperature and humidity for at least 
24 hours. Filters were inspected for tears or pinholes which, if 
present, cause the filter to be voided. Filters were weighed to 
the nearest 0.1 mg. 

4.1.2 Volumetric Flow Measurements: Volumetric flow 
measurements were made in accordance with EPA Method 2 at the 
grinding building outlet ducts and the sawdust dryer inlet and 
outlet ducts using stainless steel Type-S pitot tubes to measure 
the gas velocity heads. The pitot tubes were calibrated against 
a NIST traceable pitot tube in accordance with Method 2. 
Calibrated Type-X thermocouples were used to determine gas 
temperatures. Velocity and temperature measurements were made at 
each of the traverse points determined by EPA Method 1. 

4.1.3 Molecular Weiaht Determination: Gas compositional 
measurements (0, and CO,) for determining the average molecular 
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weight of the stack gases were done instrumentally in accordance 
with EPA Reference Method 3A. Sampling was done by obtaining 
integrated gas samples as part of the continuous emissions 
monitoring. 

4.1.4 Flue Gas Moisture Content: The flue gas moisture was 
measured in conjunction with each of the pollutant tests 
according to the sampling and analytical procedures outlined in 
EPA Method 4. The flue gas moisture for each test was determined 
by gravimetric analyses of the water collected in the impinger 
condensers of the pollutant sampling train. All impingers were 
contained in an ice bath throughout the testing in order to 
assure complete condensation of the moisture in the flue gas 
stream. Any moisture which was not condensed in the impingers 
was captured in the silica gel contained in the final impinger. 

accordance with Method 4 by measuring either the volume or mass 
gains of each impinger in the pollutant sampling trains. 

Moisture content was determined gravimetrically in 

4.1.5 pMlo Samplina - EPA Methods 201 and 201A: EPA Method 

This procedure utilized an in- 
201A was used for determination of PM,, emissions from the 
sawdust dryer inlet and outlets. 
stack PM,, sizing device and an in-stack filter in conjunction 
with an EPA Method 17 train. Gravimetric analyses were performed 
as described by EPA Method 5. 

EPA Method 201 was used to determine PM,, emissions from the 
grinding and screening building outlets. This method employs an 
in-stack cyclone to separate particulate greater than 10 microns 
and an in-stack glass fiber filter to collect PM,,. To maintain 
isokinetic flowrate conditions at the tip of the probe and a 
constant flowrate through the cyclone, a clean, dried portion of 
the sample gas at stack temperature is recycled into the nozzle. 
Gravimetric analyses were performed as described by EPA Method 5. 

4.1.5.1 Samplina Train Descriptions: The Method 201A train 
consisted of a cyclone followed by a 47 mm diameter glass fiber 
(Gelman) filter. These in-stack components were attached to an 
unheated stainless steel probe. The Method 201A sampling train 
is shown in Figure 4.1.5.1-1. 
the cyclone where a portion of the airborne particulate is 
separated before it passes through a Gelman filter. The size 
fraction of the particles that have a 50 percent probability of 
exiting the cyclone to the Gelman filter are defined as the 
cyclone cut size (DS0). 
test run ranges from 9 um to 11 um. After the sample gas passes 
through the Gelman filter, it then enters a stainless steel 
conduit which leads into a glass impinger train consisting of 
four impingers immersed in an ice bath. The first, second and 
third impingers each contained 100 milliliters of water. The 

The stack gases were drawn through 

The required particle size for a valid 

12 



fourth impinger was initially empty and the fifth impinger 
contained approximately 200 grams of color-indicating silica gel. 

The Method 201 train consisted of an in-stack cyclone 
followed by an in-stack glass fiber filter. The Method 201 
sampling train is shown in Figure 4.1.5.1-2. The stack gases 
were drawn through the cyclone where PM greater than PM,, is 
removed. The PM,, is then collected on a glass fiber filter. 
This train is designed to maintain isokinetic sampling rates 
while maintaining sufficient flow through the cyclone by 
recylcling a portion of clean, dried stack gas at stack 
temperature through the nozzle of the sampling probe. The amount 
of recycled gas is maintained between 10 and 80%. 

traverse of the stack was performed. This traverse, along with a 
gas analysis of the stack gas, was used to determine the nozzle 
diameter(s) needed to maintain a flow rate through the cyclone to 
achieve a cut size of 10pm. A nozzle was selected by comparing 
the velocity heads from the velocity traverse with the Apmin and 
Ap- calculated for each nozzle. The nozzle was chosen to 
bracket all the Ap's from the velocity traverse. 

4.1.5.3 SamDlina Train Operation: Throughout the sampling 
run the orifice pressure head was maintained at the pretest 
calculated value. If the stack gas temperature varied by more 
than 28°F from the pretest average temperature, then the orifice 
pressure head was determined using the pretest average f 28°F. 

Sampling was started at the first traverse point. Sampling 
time (or dwell time) at this point was determined by the pretest 
calculations. After moving to the next traverse point, the dwell 
time at this point was determined by the velocity head at this 
point. This procedure was repeated for the remainder of the 
traverse points. 

4.1.5.4 Sample Train Recovery: During the run, if 
necessary, and following the run the filters were quantitatively 
recovered into their original tared and labeled foil wrappers. 
Following the run, the particulate matter was quantitatively 
recovered using acetone from all of the surfaces from the cyclone 
exit to the front half of the in-stack filter holder, including 
the "turn around" cup inside the cyclone and the interior 
surfaces of the exit tube. The rinsings were placed into labeled 
glass bottles. 
ETS laboratory for gravimetric analyses as described by EPA 
Method 5. 
per EPA Method 4 procedures. 

4.1.5.5 pMlo Analvses: Analyses of the glass fiber filters 
and cyclone acetone rinses from the Method 201 and 201A sampling 
trains were performed gravimetrically in accordance with EPA 

4.1.5.2 Pre-Test PreDaration: Before sampling, a velocity 

The filters and rinsings were transported to the 

The impinger water and silica gel were recovered as 

13 



Method 5 procedures. The total PM,, catch included the 
particulate collected in the acetone rinses from all of the 
surfaces from the cyclone exit to the front half of the in-stack 
filter holder, including the "turn around" cup inside the cyclone 
and the interior surfaces of the exit tube, as well as the 
particulate collected by the glass fiber filter. 

4.1.6 Total Fluoride SamDlina- EPA Method 13B: Sampling for 
total fluoride was performed in accordance with EPA Method 13B. 
This method involve2 absorbing the fluorides in distilled water, 
and analyzing the solution for total fluorides using a ion 
specific electrode procedure. 

the Method 13B sampling train. A heated stainless steel probe 
with a quartz liner was used to withdraw the gas sample. The 
probe was equipped with an appropriately sized integrated quartz 
nozzle fused directly to the liner for isokinetic gas withdrawal. 

From the nozzle and probe, sample gas was pulled through an 
impinger train. The impinger train consisted of four glass 
impingers immersed in an ice bath. The first and second imping- 
era each contained 100 milliliters of deionized distilled water, 
the third impinger was initially dry,  and the fourth initially 
contained approximately 200 grams of silica gel. A Whatman No. 1 
paper filter was located between the third and fourth impinger. 

4.1.6.2 Samplina Train Operation: The sampling train was 
operated in accordance with Method 13B and Method 5 procedures 
and specifications, including leak checking, isokinetic sampling 
rate and stack traversing. 

run, the train components were recovered according to Method 13B 
procedures. 
The volumes of the impinger contents were measured, and the 
liquids quantitatively transferred to Nalgene sample bottles. 
The impingers were rinsed with distilled water, and the rinses 
collected into the sample bottles with the impinger contents. 
The Whatman filter was placed in with the impinger solutions. 
The silica gel in the last impinger was recovered into its 
original container. A schematic of the recovery process is shown 
in figure 4.1.6.3-1. 

4.1.6.4 Field Blanks: One field blank was collected during 
the test program for the Method 13B tests. The field blank 
consisted of a complete sampling train set up on site and 
recovered during the recovery of the normal stack test samples. 

rinsates were analyzed for total fluoride using sample digestion 
followed by analysis by a fluoride ion specific electrode. 

4.1.6.1 SamDlina Train DescriDtion: Figure 4.1.6.1-1 shows 

4.1.6.3 sample Recovery: At the completion of each test 

The probe was rinsed with deionized distilled water. 

4.1.6.5 Total Fluoride Analvses: The Method 13B filter and 

The 
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analysis is schematically shown in figure 4.1.6.5-1. 

Sampling for antimony, arsenic, beryllium, cadmium, total 
chromium, lead, manganese, mercury, nickel, phosphorous, and 
selenium was performed in accordance with EPA Method 5 in 
conjunction with Section 3.1 of "Methods Manual for Compliance 
with BIF Regulations (EPA/53O-SW-91-010)". This methodology is 
commonly referred to as the Multi-Metals procedure. In addition, 
the filter and probe washes were analyzed for determining PM in 
accordance with EPA Method 5. 

4.1.7.1 SamPlina Train DescriDtion: The testing was 
conducted utilizing the Multi-Metals sampling train as 
illustrated in Figure 4.1.7.1-1. A heated stainless steel probe 
with a quartz liner was used to withdraw the gas sample. The 
probe was equipped with an appropriately sized integrated quartz 
nozzle fused directly to the liner for isokinetic gas withdrawal. 

heated glass filter holder which holds a Pallflex ultra-pure 2500 
QUAT-up quartz filter supported on a teflon frit. The filter was 
maintained at a temperature sufficiently high to prevent the 
condensation of water (248 f 25'F). Sample gas subsequently 
passed through an impinger train consisting of seven glass 
impingers immersed in an ice bath. The first impinger was 
initially empty. The second and third impingers each contained 
100 milliliters of 5% nitric acid/lO% hydrogen peroxide solution. 
The fourth impinger was initially empty. The fifth and sixth 
impingers each contained 100 milliliters of 4% potassium 
permanganate/lO% sulfuric acid solution. The seventh impinger 
contained approximately 200 grams of silica gel. The amount of 
moisture collected in the sampling train was quantified in order 
to determine the stack gas moisture content in accordance with 
EPA Method 4. 

4.1.7 Multiple Metals with PM - EPA Multi-Metals Procedure: 

From the nozzle and probe, sample gas was pulled through a 

4.1.1.2 Sample Train Preparation: All glassware components 
of the multiple metals sampling train were pre-cleaned before 
use. The following cleaning procedure was used: 

1) Wash with hot water and detergent. 
2) Rinse with tap water three times. 
3) Rinse with deionized, distilled water three times. 
4) Soak in a 10% nitric acid solution for four hours. 
5) Rinse three times with deionized water. 
6) 

All glassware openings were covered with Teflon tape until 
sampling to prevent contamination. 

4.1.7.3 Sample Train ODeration: Sampling was done in 
accordance with EPA Method 5 procedures and specifications, 

Rinse three times with acetone and allow to air dry .  

15 
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including leak checking, isokinetic sampling rate and stack 
traversing. 

4.1.7.4 Sample Recovery and Clean-up: At the completion Of 
each test, the probe was removed from the train and the ends of 
the probe and sample train capped. 
test platform, while the remainder of the sample train was 
transported to a clean-up site for recovery. The sample recovery 
procedure is shown in Figure 4.1.7.4-1: 

4.1.7.5 Field Blanks: One field blank was collected during 
the test program for each location from which metals sampling was 
conducted. Each field blank consisted of a complete sampling 
train set up on site and recovered during the recovery of the 
normal stack test samples. 

determined in accordance with EPA Method 5 procedures. 
filter was analyzed gravimetrically to a constant weight. The 
front half rinse was evaporated and analyzed gravimetrically to a 
constant weight. The total particulate catch equaled the sum of 
the front half rinse and the filter. 

The probe was cleaned on the 

4.1.7.6 PM Analvses - EPA Method 5: Particulate matter was 
The 

4.1.7.7 Multi-Metals Analvses - EPA Multi-Metals: The 
filter, front-half rinses. and contents of imuinsers 1 throuah 4 
of the-multi-metals sampling train were analyzed-for antimony, 
arsenic, beryllium, cadmium, total chromium, lead, manganese, 
nickel, phosphorous, and selenium. The rinses and contents of 
impingers 5 and 6 were analyzed for mercury. 

conducted after completion of the Method 5 gravimetric analyses. 
SW-846 Method (atomic absorption) was used to determine the 
metals concentrations. 

Analyses of the filters and front-half acetone rinses were 

The sampling train components (including the digested 
filter, probe washes, and impinger contents and rinses) were 
prepared for analysis in accordance with the procedures given in 
the EPA draft method. All digestions were performed using a 600- 
watt microwave digester and Teflon pressure relief vessels. 
After preparation, the samples were analyzed with a Perkin Elmer 
Plasma 2000 inductively coupled plasma (ICP) atomic absorption 
spectrometer for antimony, arsenic, beryllium, cadmium, total 
chromium, lead, manganese, nickel, phosphorous, and selenium. A 
Coleman 50A cold vapor atomic absorption spectrometer (CVAAS) was 
used to analyze the samples for mercury. 

Duplicate analyses were performed on all metals samples. In 
addition, field blanks were analyzed. Spikes were added to the 
samples to determine the metals recovery efficiencies. A 
schematic of the analytical procedure is contained in Figure 
4.1.7.7-1. 

16 
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4.1.8 P&dCPM SamDlina - EPA Method 201A/202: Sampling of 
PM,,/CPM at the cyclone outlets was conducted with a combined 
Method 201A/202 sampling train. The analyses of the samples 
included Method 201A procedures for determining PM,, and Method 
202 procedures for determining CPM. 

4.1.8.1 SamDlina Train DeSCriDtiOn: The Method 20lA/202 
train consists of a cyclone followed by a 47 mm diameter glass 
fiber (Gelman) filter. These in-stack components were attached 
to a heated stainless steel probe. For sampling at the cyclone 
outlets, a teflon liner was used with the sample probe. 
temperatures at the sawdust dryer inlet prevented the in-stack 
use of teflon. The Method 201A/202 sampling train is shown in 
Figure 4.1.8.1-1. 

The high 

The stack gases were drawn through the cyclone, then the 
Gelman filter and into the glass impinger train consisting of 
five glass impingers immersed in an ice bath. The first, second, 
and third impingers each contained 100 milliliters of deionized 
distilled water. The fourth impinger was initially empty, and 
the fifth contained approximately 200 grams of silica gel. 

4.1.8.2 Pre-Test PreDaration: Before sampling, a velocity 
traverse of the stack was performed. This traverse, along with 
an analysis of the stack gas, was used to determine the nozzle 
diameter(s) needed to maintain a flow rate through the cyclone to 
achieve a cut size of l o p .  A nozzle was selected by comparing 
the velocity heads from the velocity traverse with the Apdn and 
Ap- calculated for each nozzle. The nozzle chosen bracketed all 
the Apes from the velocity traverse. Nozzle changes during the 
sampling run were not required since the velocity head at the 
sampling points were within the Apdn and Ap, for that nozzle. 
The details of the calculations are given in Method 20lA. 
Two additional pretest calculations were also needed. The 
orifice pressure head needed to maintain the necessary cyclone 
flow rate was calculated. And finally, dwell time for the first 
traverse point was calculated from the pretest traverse. 
calculations are also detailed in Method 20lA. 

These 

4.1.8.3 SamDlina Train ODeration: Throughout the sampling 
run the orifice pressure head was maintained at the pretest 
calculated value. 
than 2 8 9  from the pretest average temperature, then the orifice 
pressure head was determined using the pretest average f 289. 

If the stack gas temperature varied by more 

Sampling was started at the first traverse point. Sampling 
time (or dwell time) at this point was determined by the pretest 
calculations. After moving to the next traverse point, the dwell 
time at this point was determined by the velocity head at this 
point. 
traverse points. 

This procedure was repeated for the remainder of the 
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4.1.8.4 Sample ReCOVeN and Clean-uD: During the run, if 
necessary, and following the run the filters were quantitatively 
recovered into petri dishes. Following the run, the particulate 
matter was quantitatively recovered using acetone from all of the 
surfaces from the cyclone exit to the front half of the in-stack 
filter holder, including the "turn around" cup inside the cyclone 
and the interior surfaces of the exit tube. The rinsings were 
placed into labeled glass bottles. The filters and rinsings were 
transported to the ETS laboratory for gravimetric analyses as 
described by EPA Method 5. 

The back-half of the sampling train (impingers plus 
connecting glassware) was recovered in accordance with EPA Method 
202 procedures. 
immediately after the test. If the pH was less than 4.5, then 
the entire impinger train was purged for one hour using purified 
air in accordance with Method 202 procedures. If the pH of the 
first impinger exceeds 4.5, then the purge was omitted. 
A schematic of the recovery of the combined 20lA/202 train is 
presented in figure 4.1.8.4-1. The analysis for the 201A and 202 
sampling trains were slightly different. 

4.1.8.5 Field Blanks: One field blank was collected during 
the test program for each location where PM,,/CPM were tested. 
Each field blank consisted of a complete sampling train set up on 
site and recovered during the recovery of the normal stack test 
samples. 

of the total condensible particulate matter (CPM) in the back- 
half of the sampling train was determined in accordance with 
Method 202 procedures. The total sulfate concentration of the 
impinger contents and aqueous rinses were determined by analyzing 
an aliquot of each sample using ion chromatography. The impinger 
contents and aqueous rinses were then combined with the methylene 
chloride rinses and extracted twice with methylene chloride using 
a separatory funnel. The samples were divided into organic 
(methylene chloride) and inorganic (aqueous) fractions. The 
organic fraction was evaporated at room temperature and 
pressure, and the resulting residue gravimetrically analyzed to a 
constant weight. 

The inorganic fraction was evaporated to dryness at 105OC. 
If the pH of the original impinger solutions was less than 4.5, 
then the resulting residue was redissolved in 100 milliliters of 
distilled water, and made basic using concentrated ammonium 
hydroxide. The resulting solution was evaporated to dryness at 
105T once more, and the residue determined gravimetrically. If 
the pH of the original solution was greater than 4.5, then the 
ammonia addition step was omitted. 

The pH of the first impinger was measured 

4.1.8.6 CPM Analyses - EPA Method 202: The determination 

The back-half condensible particulate catch will equal the 
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organic residue plus the inorganic residue plus the combined 
water removed by the acid-base reaction based on the impinger 
analysis for sulfate. 

The total particulate catch will equal the front-half probe 
rinse and filter plus the back-half condensibles. 
the analytical procedure is contained in Figure 4.1.8.6-1. 

A schematic of 

4.1.8.7 pMl, Analvses - EPA Method 201A: Analyses of the 
alass fiber filters and cvclone acetone rinses from the PM., 
sampling were performed gravimetrically in accordance with--EPA 
Method 5 procedures. The total PM,, catch included the 
particulate collected in the acetone rinses from all of the 
surfaces from the cyclone exit to the front half of the in-stack 
filter holder, including the "turn around" cup inside the cyclone 
and the interior surfaces of the exit tube, as well as the 
particulate collected by the glass fiber filter. A schematic of 
the analytical procedure is contained in Figure 4.1.8.6-1. 

was performed using an eight-stage Andersen-style cascade ' 

impactor, following the general procedures recommended by the 
impactor manufacturer. 

the major components of the impactor sampling train. Stack gas 
was pulled through an appropriately sized stainless steel nozzle 
to insure isokinetic sampling. From the nozzle, the sample gas 
was then pulled through an Andersen Mark I11 Cascade Impactor 
consisting of eight fiberglass filters and a single back-up 
filter. Each filter was supported on a perforated stainless 
steel disc designed to separate particles according to their 
terminal velocity through the perforations in the disc. The 
gases were then passed into an impinger train consisting of four 
glass impingers immersed in an ice bath. The first two impingers 
initially contained 100 milliliters of deionized, distilled 
water. The third impinger was initially empty, and the 
fourth initially contained approximately 200 grams of silica gel. 

4.1.9.2 SamDlina Train Operation: Sampling was done in 
accordance with the procedures recommended by Andersen 2000 for 
leak checking, isokinetic sampling rate and stack traversing. 

cascade impactor sampling nozzle was accomplished and using a 
teflon-fiber probe brush. The nozzle was rinsed with acetone 
three times and brushed between rinsings. The impactor filters 
were individually collected and placed back into their original 
tared containers. The impinger contents were measured for 
moisture gain and discarded. The silica gel from the fourth 
impinger was transferred back to its original Nalgene container. 

4.1.9 Particle Sizina - Andersen ImDactor: Particle sizing 

4.1.9.1 Samplina Train DescriDtion: Figure 4.1.9.1-1 shows 

4.1.9.3 SamDle Recoverv and Clean-up: Recovery of the 
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The amount of moisture collected in the sampling train was 
quantified in order to determine the stack gas moisture content 
in accordance with.EPA Method 4. A schematic of the recovery 
process is shown in figure 4.1.9.3-1. 

4.1.9.4 Andersen Impactor Analvsis: Mass gains for the 
filters of each stage of the cascade impactor will be determined 
in accordance with EPA Method 5 procedures. Each filter will be 
analyzed gravimetrically to a constant weight. A schematic of 
the analysis is shown in figure 4.1.9.4-1. 

4.1.10 Hvdroaen Fluoride IHF) - EPA Method 26: HF 
emissions were measured in accordance with EPA Method 26. The 
procedure involves absorbing the HF in dilute sulfuric acid and 
analyzing the solution for total fluorides using an ion 
chromatography technique. 

4.1.10.1 Samplina Train Description: A schematic of the 
Method 26 samDlina train is shown in Fiaure 4.1.10.1-1. A heated 
glass probe was uied for sample withdraGa1. The gas stream was 
passed through a heated Teflon filter and five glass impingers. 
The impingers were immersed in an ice bath. The first impinger 
was initially left empty, a shortened tube is used to prevent 
bubbling of the gas sample through the collected condensate. The 
second and third impingers were each charged with 15 ml of 0.1 
Normal sulfuric acid solution for HF absorption. The fourth 
impinger was charged with 15 ml of 0.1 Normal sodium hydroxide to 
absorb acid gases harmful to the dry gas meter. The fifth 
impinger was charged with silica gel to absorb any moisture 
before the stream enters the dry gas meter. 

4.1.10.2 Samplina Train Owration: The gas stream was 
sampled at a single point in the center of the stack for 120 
minutes at a sampling rate of approximately 2 liters per minute. 
All sampling procedures, such as leak checking and system 
purging, were in accordance with EPA Method 26. The impingers 
were maintained in an ice bath during the sampling period. 
sample train was initially leak checked from the probe and 
subsequently checked at the three way stopcock for the following 
runs. The sample trains were leak checked to demonstrate a 
leakage rate not in excess of 2% of the average sample. 

4.1.10.3 Sample Recovem and Clean-up: A schematic of the 
recovery of the Method 26A sampling train is contained in figure 

4.1.10.4 Field Blanks: One field blank was collected 
during the test program for each location from which HF was 
tested. 
set up on site and recovered during the recovery of the normal 
stack test samples. 

The 

4.1.10.3-1. 

The field blank consisted of a complete sampling train 
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4.1.10.5 Hvdroaen Fluoride Analvses: The contents of the 
first three impingers of the Method 26 train were analyzed for 
fluoride in accordance with EPA Method 26 procedures. The 
contents of the fourth impinger (sodium hydroxide) was not 
analyzed. Ion chromatography was employed in the analyses. A 
schematic of the analytical procedure is contained in Figure 
4.1.10.5-1. 

4.1.11 Continuous Monitorina for 0,. CO,. CO. NO,. and THC - 
Instrumental monitoring of the stack gases Instrumental Methods: 

were performed in accordance with the following procedures: 

REFERENCE METHOD 
Method 3A 

Method 3A 

Method 10 

Method 7E 

Method 25A 

INSTRUMENT TYPE 
Teledvne Model 320A Chemical 
Cell Portable 0, Analyzer 

HORIBA Model PIR-2000 NDIR 
CO, Analyzer 

TECO Model 48 NDIR CO Analyzer 

TECO Model lOAR Chemilu- 
minesence NO, Analyzer 

J.U.M. Model VE-7 Heated 
THC Analyzer (FID) 

of the analyzers except L e  hydrocarbon analyzer 
measured gas concentrations on a dry volume basis. The 
hydrocarbon analyzer measured the concentrations in parts per 
million wet volume as propane (ppmwv as C,H,). 

4.1.11.1 .SamDlina Svstem DescriDtion: An integrated, 
remote instrumental system housing the pollutant gas analyzers as 
well as the diluent gas (0, and CO,) monitors were used. The 
design incorporated a dry extractive system. All of the 
instruments were housed in a trailer located at ground level. 

Each dry sampling system consisted of a heated stainless steel 
probe located at the stack port location. A heated glass fiber 
filter was attached to the probe for rough particulate removal. 
A short section of heated Teflon sample line delivered the sample 
to an ice-cooled condenser designed to remove the flue gas 
moisture. An unheated Teflon sample line transported the dry gas 
sample from the stack port location down to the instrumental 
system. The sample gas exiting the Teflon sample line was pumped 
to the O,, CO,, CO, and NO, monitors. 

incorporated a heated stainless steel probe, a heated glass fiber 
filter, and a heated Teflon sample line. 
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Figure 4.1.11.1-1 is a schematic of the dry  sampling system. 

The sampling system for each hydrocarbon analyzer 

The sample line was 
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heated along its entire length from the stack sampling location 
to the analyzer. Figure 4.1.11.1-2 is a schematic of the wet 
sampling system used for Method 25A. 

4.1.11.2 Data Acauisition System: The response Outputs Of 
the monitors were recorded digitally by a Campbell Scientific 
Model CRlOWP multi-channel data acquisition system. 
sampled at a rate of 60 Hz, and stored one-minute average values. 

The system 

4.1.11.3 Calibration: At the beginning of every test day, 
each monitor in the dry sampling system was zeroed, using Zero 
Nitrogen, and spanned, using a certified calibration gas (EPA 
Protocol 1 certified or f 1% Traceable Standards) with a 
concentration of 80-100% of the instrument span. Following local 
calibration a mid range gas, 40-60% of the instrument span, was 
introduced locally to each monitor to check for response 
linearity. The mid range response error did not exceed 2% of the 
instrument span as required by EPA Reference Method 6C. 

At the beginning of every test day in which THCs were to be 
measured, each THC monitor was zeroed, using Zero Nitrogen, and 
spanned, using a certified propane calibration gas (EPA Protocol 
1 certified or f 1% Traceable Standards) with a concentration of 
80-90% of the instrument span. Following local calibration a mid 
range gas (45-55% of the instrument span) and a low range gas 
(25-35% of instrument span) was introduced locally to each 
monitor to check for response linearity. The mid range response 
error did not exceed 5% of the respective gas value as required 
by EPA Reference Method 25A. 

After locally calibrating all monitors, calibration gas was 
introduced remotely through the probe in order to verify the 
absence of sampling system bias. The bias error did not exceed 
5% of the instrument span as required by EPA Reference Method 6C. 

After each test run, Zero Nitrogen and a high range calibration 
gas was introduced locally to each monitor to check for 
calibration drift error. In accordance with Methods 6C and 25A, 
the instrument drift did not exceed 3% of the instrument span 
except, for the run to be considered valid. 

At the end of every test day, calibration gas was again 
introduced remotely through the probe in order to verify the 
absence of sampling system bias. The bias error did not exceed 
5% of the instrument span except for the runs noted in the field 
test changes and problems section of this report. 

4.1.12 Methane and Ethane SamDlina - EPA Method 18: EPA 
Method 18 was conducted for samDlina methanelCH.I and 
ethane(C,H,) . 
Procedure with some modifications. 

Samples were collictes using the Flexible Bag 
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4.1.12.1 SamDlina Train DescriDtion: A stainless steel 
Drobe was affixed to the Dollutant samolina Drobe for samDlina 
purposes. 
500 to 750 mL/min of flue gas, was used to fill a Tedlar bag. 
Figure 4.1.12.1 shows a schematic of the sampling train. 

A tef lon-lined- leak-free diaphra6 pump, delivering 

4.1.12.2 Pre-Test Baa Preparation: Each new, unused tedlar 
bag was checked for contamination before testing by filling with 
an inert gas (zero nitrogen), allowing it to sit overnight, then 
analyzing the contents with by FID. 

4.1.12.3 SamDlina Train Operation: Multi-point, integrated 
sampling was used to obtain a constant rate sample of flue gas 
concurrent with the VOST and Semi-VOST. Sampling was of the same 
duration (except purges following port changes) as the pollutant 
runs. A sampling schematic is shown in figure 4.1.12.3-1. 

4.1.12.4 Ethane and Methane Analysis: Bag samples were 
analyzed for methane and ethane using a GC in accordance with EPA 
Method 18, Section 7.1.5 "Analysis of Bag Samples" (40 CFR 60, 
Appendix A). Analysis for methane and ethane was performed by 
injection of an aliquot of the gas sample on a gas chromatograph 
and analyzing the sample by FID. A schematic of the analytical 
procedure is shown in Figure 4.1.12.4-1. 

4.1.13 Volatile Oraanics Samulinq: Sampling for volatile 
organics was conducted in accordance with Method 0030 of SW-846. 

4.1.13.1 SamDlina Train DeSCriDtiOn: A schematic of the 
volatile organic sampling Train (VOST) is shown in Figure 
4.1.13.1-1. The primary components of the VOST system were the 
probe, condenser, condensate trap, a second condenser, and a 
backup resin trap. The first cartridge was packed with 
approximately 1.6 grams of Tenax-GC resin. The second cartridge 
was packed with Tenax-GC and petroleum-based charcoal (1 gram of 
each, approximately 3:l by volume), with the charcoal on the 
outlet end of the cartridge. The first trap retained most of the 
higher boiling analytes. Lower boiling analytes and the portion 
of the higher boiling analytes that break through the first 
cartridge were retained on the second trap. Analytes that 
collect in the condensate trap were purged into the second trap 
and condenser units. 
gauges, a leak-free pump, a calibrated rotameter, and a dry gas 
meter. 

The metering system consisted of vacuum 

4.1.13.2 SamDlina Train ODeration: Sampling was done in 
accordance with Method 0030 of SW-846 procedures, including leak 
checking and sampling rate. The train was leak checked by 
closing the valve at the inlet to the first condenser and pulling 
a vacuum of 10 in. Hg above the normal operating pressure. The 
traps and condensers were isolated from the pump and the leak 
check noted. The leak rate was less than 0.1 in. Hg per minute. 
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After leak checking, sample collection was accomplished by 
opening the valve at the inlet to the first condenser, turning on 
the pump, and sampling at the rate of approximately one liter per 
minute (1 lpm) for 20 minutes. At this point, the train was 
leaked checked at the highest vacuum achieved during the sampling 
run, and the first pair of sorbent cartridges were replaced with 
a new pair of cartridges. This procedure was repeated until a 
total of six pairs of sorbent cartridges were used. This 
resulted in a sampling time of 120 minutes per run. 

each 20-minute sampling period, each pair of sorbent cartridges 
was removed from the sampling train, the end caps were replaced 
on the cartridges, and the cartridges were stored in a cooler 
with "Blue Ice" until analysis. A schematic of the recovery is 
shown in figure 4.1.13.3-1. 

was taken to each sampling location and the ends removed for a 
period of time while the two pairs of sorbent cartridges on the 
VOST system were exchanged. At the end of this period, the end 
caps were replaced, and the cartridges were stored and analyzed 
with the samples cartridges. 

4.1.13.3 Sample Train Recoverv and Clean-up: At the end of 

4.1.13.4 Field Blanks: A single pair of sorbent cartridges 

4.1.13.5 Volatile Oraanics Analvses - Method 0030: The 
VOST sorbent cartridaes were analvzed for Volatile Comoounds 
listed in Table 1.1-5. 
desorption and gas chromatography with mass spectroscopy (GYMS) 
in accordance with Method 0030 procedures. A schematic of the 
analytical procedure is contained in Figure 4.1.13.5-1. 

The analyses were performed using thermal 

4.1.14 Semivolatile Oraanics SamDlinq: Sampling for semi- 
volatile oraanics was conducted in accordance with Method 0010 of < 

SW-846. 

4.1.14.1 SamDlina Train Description: Figure 4.1.14.1-1 
illustrates the Method 0010 sampling train. The train employed a 
single piece quartz nozzle and probe for sample withdrawal. The 
nozzle opening was appropriately sized to maintain isokinetic 
sampling. Particulate matter was removed from the gas stream by 
means of a heated gas filter supported on a Teflon frit. The 
filter temperature was maintained at 248 2 259. After 
particulate removal, the gases passed into a water-cooled glass 
condenser and enter an XAD resin sorbent trap. 
was packed with pre-cleaned, quality control checked amberlite 
XAD-2 resin. Coolant water maintained at wet-ice temperature was 
continuously recirculated into the assembly using a submersible 
water pump. The condenser cooled the sample gases and condensed 
part of the moisture. The cooled gases and condensate flowed 
down'through the XAD-2 resin which retained the organics. After 
passing through the sorbent trap, the sample gases passed through 
a chilled impinger train to remove the remaining moisture. The 

The sorbent trap 
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impinger train consisted of five glass impingers immersed in an 
ice bath. The first impinger was left blank to facilitate 
collection of the condensate which passed through the XAD-2 resin 
trap. The second and third impingers each contained 100 
milliliters of distilled water. The fourth impinger was 
initially empty and the fifth impinger initially contained 
approximately 200 grams of silica gel. All components from the 
nozzle to the fourth impinger were made of glass. All 
connections from the probe to the exit stem of the fourth 
impinger were sealed with Teflon O-rings. Sealing grease was not 
used on any connections before the fifth impinger. 

in general accordance with EPA Method 5 procedures and 
specifications, including leak checking, isokinetic sampling 
rate, and stack traversing. Sampling was performed for 7.5 
minutes at each of the 24 traverse points, yielding a 180-minute 
test per run at each test location. A minimum sample volume of 
106 dry standard cubic feet was obtained for each run. 

4.1.14.3 SamDle Recoverv and Clean-up: At the completion 
of each test run, the probe was removed from the train, and the 
ends of the sample train capped with hexane-rinsed aluminum foil. 
The probe was immediately recovered at each sampling location, 
while the remainder of the sampling train was transported to a 
clean-up site for recovery. Sample recovery proceeded as follows 
(figure 4.1.14.3-1): 

Immediately upon recovery, all samples including liquid 
rinses, filters and sorbent traps were placed into insulated 
coolers packed with ice, thus protecting the samples from light 
and heat. 

4.1.14.2 SamDlina Train Operation: Sampling was performed 

The samples remained inside the coolers during transport to 
the analytical laboratory. While in the custody of ETS, the 
temperatures inside the coolers were periodically measured to 
insure that the samples did not exceed 329. All samples were 
express mailed directly to the analytical lab for analysis. 
While at the lab, the samples were kept in a refrigerated 
compartment until analyzed. 

4.1.14.4 Field Blanks: Three field blanks were collected 
during the test program for the Method 0010 tests. Each field 
blank consisted of a complete sampling train set up on site and 
recovered during the recovery of the normal stack test samples. 

4.1.14.5 Semivolatile Oraanics Analvses: Analysis of the 
Method 0010 sample train components were performed in accordance 
with the procedures outlined in Method 0010 of SW-846. Analyses 
were performed for the Semivolatile compounds listed in Table 
1.1-3. 
chromatography/mass spectrometry (GC/MS).  A schematic of the 

The analyses were performed with high resolution gas 
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analytical procedure is contained in Figure 4.1.14.5-1. 

5.0 QA/QC ACTMTIES 

Specific quality control (QC) procedures were followed to 
ensure the continuous production of useful and valid data 
throughout the course of this test program. The QC checks and 
procedures described in this section represent an integral part 
of the overall sampling and analytical scheme. Strict adherence 
to prescribed procedures is quite often the most applicable QC 
check. A discussion of both the sampling and analytical QC 
checks that were utilized during this program are presented 
below. 

5.1 Equipment QA Procedures 

For all test methods requiring a dry gas meter, an EPA 
supplied calibrated critical orifice was used for auditing. 
Limits of acceptability and procedures followed those recommended 
in Method 5, Section 7.2 of 40 CFR 60. Data sheets for the above 
procedures were provided by the EPA. 

5.2 Equipment QC Procedures 

field test equipment was assigned a unique, permanent 
identification number. An effective preventive maintenance 
program was necessary to ensure data quality. Each item of 
equipment returning from the field was inspected before it was 
returned to storage. During the course of these inspections, 
items were cleaned, repaired, reconditioned, and recalibrated 
where necessary. 

Each item of equipment transported to the field was 
inspected again before being packed to detect equipment problems 
which may originate during periods of storage. This minimizes 
lost time on the job site due to equipment failure. 

most rigorous inspection and maintenance procedures. For this 
reason, ETS routinely transported to the job site spare equipment 
for all critical sampling train components. 

5.2.2 EauiDment Calibration: New items for which 
calibration was required were calibrated before initial field 
use. Equipment whose calibration status may change with use or 
time was inspected in the field before testing began and again 
upon return from each field use. When an item of equipment was 
found to be out of calibration, it was repaired and recalibrated 
or retired from service. All equipment was periodically 
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recalibrated in full, regardless of the outcome of these regular 
inspections. 

Calibrations are conducted in a manner, and at a frequency, 
which meets or exceeds U.S. EPA specifications. ETS followed the 
calibration procedures outlined in the EPA Methods, and those 
recommended within the Quality Assurance Handbook for Air 
Pollution Measurement Systems: Volume I11 (EPA-600/4-77-027b, 
August, 1977). When these methods were inapplicable, ETS used 
methods such as those prescribed by the American Society for 
Testing and Materials (ASTM). 

Data obtained during calibrations were recorded on 
standardized forms, which were checked for completeness and 
accuracy by the quality assurance director or the quality 
assurance manager. Data reduction and subsequent calculations 
were performed using ETS's own computer facilities. Calculations 
were checked at least twice for accuracy. 

Emissions sampling equipment requiring calibration included pitot 
tubes, pressure gauges, thermometers, dry gas meters, and 
barometers. The following sections elaborate on the calibration 
procedures followed by ETS for these items of equipment. 

5.2.2.1 Pitot Tubes: A l l  Type-S pitot tubes used by ETS, 
whether separate or attached to a sampling probe, are constructed 
in-house. Each new pitot was calibrated in accordance with the 
geometric standards contained in EPA Method 2. A Type S pitot 
tube, constructed and positioned according to these standards, 
had a coefficient of 0.84 f 0.02. This coefficient should not 
change as long as the pitot tube was not damaged. 
coefficient of each pitot tube was determined using a wind tunnel 
calibration against a standard NIST traceable pitot tube. 
calibrations were performed in accordance with EPA Method 2 
procedures. 

field. 
that the pitot remained true to its original calibration, the 
pitot tube was refurbished as needed and recalibrated. 

testing, the thermometer used to monitor the temperature of the 
gas leaving the last impinger was compared with a mercury-in- 
glass thermometer which meets ASTM E-1 No. 63F specifications. 
The impinger thermometer was adjusted when necessary until it 
agreed within 2'F of the reference thermometer. 
thermometer was not adjustable, it was labeled with a correction 
factor. . 

measure the temperature of the metered gas sample was checked 

The actual 

These 

Each pitot tube was inspected visually upon return from the 
If a cursory inspection indicated damage or raised doubt 

5.2.2.2 ImDinaer Thermometer: Prior to the start of 

If the 

5.2.2.3 Dry Gas Meter Thermometer: The thermometer used to 
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prior to each field trip against an ASTM mercury-in-glass 
thermometer. The d r y  gas meter thermometer was acceptable if the 
values agree within f 5.4'F. Thermometers not meeting this 
requirement were adjusted or labeled with a correction factor. 

5.2.2.4 Flue Gas TemDeratUre Sensor: All thermocouples 
employed for the measurement of flue gas temperatures were 
calibrated upon receipt. Initial calibrations were performed at 
three points (ice bath, boiling water, and furnace). An ASTM 
mercury-in-glass thermometer was used as a reference. The 
thermocouple was acceptable if the agreement is within 1.5 
percent (absolute) at each of the three calibration points. 

On-site, prior to the start of testing, the reading from the 
flue gas thermocouple-potentiometer combination was compared with 
an ASTM mercury-in-glass reference thermometer. If the two agree 
within f 1.5 percent (absolute), the thermocouple and 
potentiometer were considered to be in proper working order for 
the test series. After each field use, the thermocouple- 
potentiometer system was compared with an ASTM mercury-in-glass 
reference thermometer at a temperature within f 10 percent of the 
average absolute flue gas temperature data. If the absolute 
temperatures agree within & 1.5 percent, the temperature data 
were considered valid. 

5.2.2.5 D r v  Gas Meter and Orifice: Two procedures were 
used to calibrate the dry  gas meter and orifice simultaneously. 
The full calibration was a complete laboratory procedure used to 
obtain the calibration factor of the dry gas meter. 
calibrations are performed over a wide range of orifice settings. 
A simpler procedure, the post test calibration, was designed to 
check whether the calibration factor had changed. Post test 
calibrations were performed after each field test series at an 
intermediate orifice setting (based on the test data) and at the 
maximum vacuum reached during the test. 

Full 

Each metering system received a full calibration at the time 
of purchase and a post test calibration after each field use. If 
the calibration factor Y deviated by less than five percent from 
the initial value, the test data were acceptable. If Y deviated 
by more than 5 percent, the meter was recalibrated and the meter 
coefficient (initial or recalibrated) that yielded the lowest 
sample volume for the test runs was used. EPA Method 5 requires 
another full calibration anytime the post test calibration check 
indicates that Y had changed by more than 5 percent. 
practice at ETS is to recalibrate the dry  gas meter anytime Y was 
found to be outside the range of 0 . 9 8  to 
1.02. 

Standard 

An orifice calibration factor was calculated for each flow 
setting during a full calibration. If the range of values did 
not vary by more than 0.15 in. H,O over the range of 0.4 to 4.0 
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in. H20, the arithmetic average of the values obtained during the 
calibration was used. 

5.3 Sampling QC Procedures 

pretest QC checks were conducted: 
5.3.1 Pre-Test OC Checks and Procedures: The following 

All sampling equipment was thoroughly checked to ensure 
clean and operable components. 

Equipment was inspected for possible damage from 
shipment. 

The oil manometer used to measure pressure across the 
Type S pitot tube was leveled and zeroed. 

The number and location of the sampling traverse points 
were checked before taking measurements. 

The temperature measurement system was visually checked 
for damage and operability by measuring the ambient 
temperature prior to each traverse. 

All cleaned glassware and sample train components were 
kept sealed until train assembly. 

The sampling trains were assembled in an environment 
free from uncontrolled dust. 

Each sampling train was visually inspected for proper 
assembly. 

Pretest calculations determined the proper sampling 
nozzle size. 

5.3.2 OC Checks and Procedures Durina Testing: The 
following checks and procedures will be conducted during testing: 

- Readings of temperature and differential pressure were 
taken at each traverse point. 

preformatted data sheets. 

completeness and accuracy. 

Any unusual occurrences were noted during each run on 
the appropriate data form. 

The project supelvisor reviewed sampling data sheets 

- All sampling data and calculations were recorded on 

- All calibration data forms were reviewed for 

- 

- 
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daily during testing. 

- The roll and pitch axis of the Type S pitot tube and 
the sampling nozzle were properly maintained. 

Leak check the train before and after any move from one 
sampling port to another during a run or if a filter 
change took place. 

exceeded 4 hours. 

- 

- Conduct additional leak checks if the sampling time 

- Maintained the probe, filter and impingers at the 

- Maintained ice in the ice bath at all times. 

- 

proper temperature. 

Make proper readings of the dry gas meter, delta P and 
delta H, temperature, and pump vacuum during sampling 
at each traverse point. 

- Maintained isokinetic sampling within f 10% of 100%. 

5.3.3 

- 
- Visually inspect the Type S pitot tube. 

- 
- 

OC Checks and Procedures After Testinq: 

Visually inspect the sampling nozzle. 

Leak check each leg of the Type S pitot tube. 

Leak check the entire sampling train. 

5.4 Analytical QA Procedures 

test method. 
reference sections regarding auditing procedures are as follows: 

Test Method Reference 

All analytical QA procedures followed those given in each 
Each test method along with the prescribed 

Method 29 - Method 29, Section 7 
proposed to be added to 
Appendix A of 40 CFR 60 

Method 26 - Method 26, Section 6.2 
Of 40 CFR 60 

Method 18 - Method 18, Section 7.4.4.3 
of 40 CFR 60 
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Method 0030 - Method 0030, Section 7.0 

Method 0010 - Method 0010, Section 11.0 

of SW - 846 

of SW - 846 
5.5 Analytical QC Procedures 

All analyses for this program were performed using accepted 
laboratory procedures in accordance with the specified analytical 
protocols. Adherence to prescribed QC procedures ensured data of 
consistent and measurable quality. Analytical QC focused upon 
the use of control standards to provide a measure of analytical 
precision and accuracy. Also, specific acceptance criteria were 
defined for various analytical operations including calibrations, 
control standard analyses, drift checks, blanks, etc. The 
following general QC procedures were incorporated into the 
analytical effort: 

- The on-site project supervisor reviewed all analytical 
data and QC data on a daily basis for completeness and 
acceptability. 

- Analytical QC data was tabulated using the appropriate 
charts and forms on a daily basis. 

- Copies of the QC data tabulation were submitted to the 
quality assurance manager following the completion of 
the test program. 

- All hard copy raw data (i.e., strip charts, computer 
printouts, etc.) were maintained in organized files. 

5.6 WQC Checks of Data Reduction 

Calculations that were to be used in the field were checked 
The by the QA officer prior to testing with predetermined data. 

QA officer performed random checks in the field to insure data 
was being properly recorded. Upon completion of the testing, 
data was then transferred from the data sheets to the computer. 
This process was also reviewed and checked by the QA officer. 
When multiple tests were performed in one location, data from 
each test were compared. 

5.7 Sample Identification and Custody 

(i.d.) which consisted of a 3 digit code for the location, the 
test method and the specific test run. 

Each test run was assigned a unique run identification 

Labels were pre-printed 
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with the test method, the container number, a unique 
client/sample i.d., a space to write in the run number described 
above and the contents of the sample container. As each sample 
was recovered, its sample label was attached and the sample 
number and contents were recorded in the chain of custody section 
of the run sheet. The run identification, the sample number and 
contents were then recorded in a bound field sample log that was 
maintained by the sample recovery person. A glue on label 
carrying the signature of the recovery person was placed around 
the lid to the shoulder of the sample bottle in such a way that 
the label must be broken for the sample bottle to be opened. A 
three way check was then made by the recovery person to insure 
that the sample label information, the log book information and 
the run sheet chain of custody all corresponded correctly. 

again checked to see that the sample label information, the run 
sheet chain of custody and the field log book information all 
corresponded correctly. 
attention of the project manager. If any condition existed that 
may influence the integrity of the sample, it was noted and 
brought to the attention of the project manager (i.e. broken 
seals, leaking samples, improper storage temperature). All of 
the chain of custody information was entered into a database. A 
print out of the computerized field log was made and checked 
against the chain of custody on the test run sheet. A copy of 
the computerized chain of custody accompanied the samples to the 
location where they were to be analyzed. Each sample label was 
checked again against the computerized field log as it was sent 
from sample management. 

When the samples were returned for analysis, the team leader 

Any discrepancies were brought to the 
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Table 1.1-1: Targeted Metals 

METAL 

antimony 
arsenic 

beryllium 
cadmium 
chromium 

lead 
manganese 
mercury 
nickel 

phosphorus 
selenium 
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TABLE 1.1-2: Targeted Volatile Compounds 

COMPOUND (VALIDATED') COMPOUND (NOT VALIDATED~) 

chloromethane acetone' 

bromomethane carbon disulfide 

methylene chloride acrylonitrile 

chloroform 2-butanone 

trichlorofluoromethane* l,l,l-trichloroethane 

iodomethane vinyl acetate 

carbon tetrachloride 2-hexanonef 

trichloroethene' 

benzene 

toluene 

ethylbenzene 

tetrachloroethene styrene 

o-xylene 

m-/p-xylene 

' Validated Analytical Method 
Not a Validated Analytical Method 
Not a listed HAP. 
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TABLE 1.1-3: Targeted Semivolatile Compounds 

COMPOUND (VALIDATED' ) COMPOUND (NOT VALIDATED') 

phenol 2-methylphenolR 

naphthalene dimethylphthalate 

dibenzofuran 

di-n-butylphthalate' 

bis(2-ethy1hexy)phthalate 

Validated Analytical Method 
Not a Validated Analytical Method 
Not a listed HAP. 
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Table 3.2-1: Sampling Matrix for Crushing, Grinding, and Screening 
operations at Pine Hall Brick (Madison, North Carolina). 

Run # 
Date 

1 
10/27/92 

sample Test Sample location/Time 
Type Method 

PM Ambient Hi-Vola Boundary and Grinding 
PdO Ambient Hi-Volb 7:OO-16:04 

Boundary and Grinding I Ambient Hi-Volb I 7:08-16:46 
Ambient Hi-Vola 2 

10/28/92 

PM 
PA0 

3 
10/29/92 

Ambient Hi-Vola Boundary and Grinding 
Ambient Hi-Volb 7:lO-15:31 

8 114 hrs 

Boundary and Crushing I 8:OO-17:50 
4 PM Ambient Hi-Vola 

11/02/92 I Pdo I Ambient Hi-Volb 

. .  

PM 
P i 0  

6 
11/04/92 

Boundary and Crushing I 6:55-15:Ol 
5 PM Ambient Hi-Vola 

11/03/92 I Pdo I Ambient Hi-Volb 
8 314 hrs 

Ambient Hi-Vola Boundary and Crushing 
Ambient Hi-Volb 6:45-15:20 . .  I 9 1/4 hrs 

PM 
PdO 

PdO 

7 
11/05/92 

PM 8 
11/06/32 

a 40 CFR 50, Appendix B 
40 CFR 50, Appendix J 

Ambient Hi-Vola Boundary 
Ambient Hi-Volb 7:05-15:19 

8 1/4 hrs 

Ambient Hi-Vola Boundary 
Ambient Hi-Volb 16:15-9:03 

7 114 hrs 
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Table 3.2-2: Test Matrix for Kiln and Sawdust Dryer operations at Pine 
Hall Brick (Madison, North Carolina). 

7 
11/04/92 

nn 
PM 

NO., 

TEST SIMULTAl4EOUS 
SD-OUTLET METHOD SD-INLET OD-OUTLET 

A B 

13:l l -15:28 
120 minutes Imp 

M26C 120 
M3Ac 120 
MlOC 120 
M7EC 120 

17:33-19:42 
120 minutes Imp 

M26' 120 
M3AC 120 
M l O C  120 
M7EC 120 

9:15-11:32 
120 minutes 

16:54-19:36 
MZOlA 120 minutes 

M7EC 

M Z O l A  
M202 
M3Ac 

10:15-12:55 
120 minutes 

MlOC 120 
M7EC 120 

120 minutes 
120 

M3AC 120 
MlOC 120 
M7EC 120 

I 19:40-22:41 

PMR I 
M3AC I 

120 minutes 
120 
120 



Table 3.2-2 

RUN # 
DATE 

8 
11 105192 

9 
11/05/92 

10 
11/05 192 

11 
11/06/92 

12 
11 106 192 

13 
11/07 / 92 

'Methods Manual for Comuliance with BIF Reas(EPA/530-SW-91-010) 
b40 CFR 51, Appendix M 
'40 CFR 60, Appendix A 
dHl8 of 40 CFR 60, Appendix A using an integrated bag sample for GC analysis 
eTest Methods for Evaluatina Solid Waste, Third Edition, Report SW-846, U . S .  

(Continued) 

SAbIPLE TEST SD-INLET SD-OUTLET SD-OUTLET 
TYPE I(ETH0D A B 

9:28-11:53 
MM MOO12 120 minutes 
PM PM' 120 

M3AC 120 
M l O C  120 

NO, H7EC 120 

0 2 g 2  

13:25-15:50 
MM MOO12 120 minutes 
PM PUB 120 

0 /cor M3Ac 120 
2co M I O C  120 
NO. M7EC 120 

16:44-17:55 
PS M3A Im? 120 minutes 

0 co M l O C  120 

NO, 120 
'60 M7EC 120 

0 2 3  

11:47-16:38 
VOC M0030e 120 minutes 
SVOC MOOIOe 120 

M3AC 120 
MlOC 120 

NO M7EC 120 
TH6 M25AC 120 

17:34-21:42 
voc M0030e 120 minutes 
SVOC M O O l O e  120 
o m  M3AC 120 

NO M7Ec 120 
2do M l O C  120 

THL! M2 SAc 120 

9:02-13:12 
voc M0030e 120 minutes 
SVOC MOOlOe 120 

M3AC 120 

NO M7EC 120 
0 2 3  MIOC 120 

THL! M2 5AC 120 
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Table 3.2-3: Test Matrix for the Grinding Building and Sawdust Dryer. 
Testing performed by the EPA EMB. 

Run # 
Date 

Sample Test 
m P e  Method 

10127192 

3 
10128192 

PMlO M201 

4 
10/29/92 

Total 13B 
Fluoride 

39 

5 
10/30/92 

sample Location/ Time 

Total 13B 
Fluoride 

Grinding Building 

Grinding Building 

Grinding Building 

Sawdust Dryer 

Sawdust Dryer 



5 pglm 
Crushe 2 wf m 

Pollutant East cyd West e d Geindin 
pgfm pg/m P 

TSP 61.5 45.6 104.1 1356.9 

- PM," 26.0 30.9 59.0 584.6 
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TABLE 3.4-1-28 SUMMARY OF METHOD 201: TOTAL FILTERABLE PARTICULATE AND PMlo: 
GRINDING-SCREENING BUILDING 

RUN NUMBER 
DATE 

D1-YZOl-Rl Dl-YZOl-RZ 
10/27/92. 10/28/92 

SAMPLING DATA 

Metered Volume - cf 62.641 
Total Test Time - min 240 
% Isokinetic 98.8 

GAS PARAMETERS 

Gas Temperature - OF 72 
Oxygen - % 20.9 
Carbon Dioxide - % 0.0 
Moisture - % 1.0 

GAS FLOWRATE 

Velocity - ft/sec 31.13 
Actual Volume - acfm 23471 
Standard Volume - dscfm 22709 

51.108 
180 
98.4 

61 
20.9 
0.0 
1.0 

33.64 
26163 
25891 

TOTAL FILTERABLE PARTICULATE EMISSIONS 

Concentration - gr/dscf 0.01166 0.00777 
Mass Rate - lb/hr 2.270 1.724 

TOTAL PMlm EMISSIONS 

Concentration - grldscf 0.00094 0.00077 
Mass Rate - lb/hr 0.183 0.171 

" 

Dl-Y201-R3 
10/28/92 

52.638 
180 

98.2 

69 
20.9 
0.0 
1.0 

34.87 
27119 
26414 

0.01284 
2.907 

0.00072 
0.163 

AVERAGE 

55.462 
200 
98.5 

67 
20.9 
0.0 
1.0 

33.21 
25585 
25005 

0.01076 
2.300 

0.00081 
0.172 

Note: D 1  is duct C1 off the Grinding-Screening building. 

See Appendix F.3.1 for detailed field sampling information. 

A duct size of 48.0 inches was used in calculating flowrates. This 
information was gathered from ETS, Inc. files pertaining to the duct work. 
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TABLE 3.4.1-3: SUMMARY OF METHOD 201: TOTAL FILTERABLE PARTICULATE AND P ~ I O :  
GRINDING-SCREENING BUILDING 

RUN NUMBER DZ-H201-Rl D2-MZOl-RZ DZ-M201-R3 
DATE 10127192 

SAMPLING DATA 

Metered Volume - cf 45.031 
Total Test Time - min 240 
% Isokinetic 99.2 

GAS PARAMETERS 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

72 
20.9 
0.0 
1.0 

GAS FLOWRATE 

Velocity - ftlsec 38.15 
Actual Volume - acfm 28764 
Standard Volume - dscfm 27883 

TOTAL FILTERABLE PARTICULATE EMISSIONS 

Concentration - grfdscf 0.01584 
Mass Rate - lb/hr 3.786 

TOTAL PM," EMISSIONS 

Concentration - grfdscf 0.00185 
Mass Rate - lb/hr 0.442 

" 

10 12 8 19 2 

35.88 
180 

104.2 

61 
20.9 
0.0 
1.0 

38.50 
29943 
29668 

0.00736 
1.872 

0.00097 
0.247 

10128192 

36.691 
180 

102.6 

67 
20.9 
0.0 
1.0 

39.72 
30891 
30280 

0.01064 
2.762 

0.00088 
0.228 

AVERAGE 

39.201 
200 

102.0 

67 
20.9 
0.0 
1.0 

38.79 
29866 
29277 

0.01128 
2.806 

0.00123 
0.306 

Note: D2 is duct 12 off the Grinding-Screening building. 

See Appendix F.3.2 for detailed field sampling information. 

A duct size of 48.0 inches was used in calculating flowrates. This 
information was gathered from ETS, Inc. files pertaining to the duct work. 
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TABLE 3.4.2-1: SUMMARY OF FILTERABLE PARTICULATE AND METALS EMISSIONS: 
SAWDUST DRYER INLET. 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

IN-UM/TSP-Rl IN-YU/TSP-RZ IN-IOl/TSP-R3 AVERAGE 
11/04/92 11/05/92 11/05/92 

' 19; 40 : 09-28 13.:25 
22:41 11:53 15:50 

SAMPLING PARAMETERS 

Metered Volume - dcf 74.087 83.040 76.204 77.777 
Corrected Volume - dscf 73.648 82.184 74.533 76.789 
Total Test Time - min 120 120 120 120 
% Isokinetics 102.3 99.8 100.5 100.9 

GAS PARAMETERS 

Gas Temperature - OF 496.9 494.6 495.0 495.5 

Carbon Dioxide - % 4.9 4.8 4.6 4.53 
Oxygen - % 15.5 16.1 16.1 15.9 

Moisture - % 7.97 6.52 7.37 7.29 

GAS FLOWRATE 

Velocity - ft/sec 58.50 65.49 60.11 61.36 
Actual Volume - acfm 55826 62490 57357 58558 
Standard Volume - dscfm 28005 32033 28862 29634 

FILTERABLE PARTICULATE EMISSIONS 

Concentration - gr/dscf 0.0201 0.0206 0.0196 0.02Ol 
Conc. - gr/dscf @ 7% 02 0.0515 0.0595 0.0560 0.0557 
Mass Rate - lb/hr 4.533 5.64 4.84 5.10 

METALS EMISSIONS - lblhr 
Antimony 
Arsenic 
Beryl1 ium 
Cadmium 
Chromium 
Lead 

Nickel 
Phosphorus 
Selenium 

< 1.243-04 
9.523-04 
9.06E-06 
1.06E-04 
5.683-04 
5.663-03 
1.883-02 
1.653-04 
3.553-04 
1.923-02 
1.973-03 

C 1.24E-04 
9.09E-04 
9.28E-06 
2.91E-04 
9.233-04 
2.923-03 
1.723-02 
9.OZE-05 
6.10E-04 
3.09E-02 
3.70E-04 

1.97E-04 
7.53E-04 
1.843-05 
4.79E-04 
1.19E-03 
8.04E-03 
6.08E-01 
2.453-04 
7.81E-04 
2.16E-02 
5.12E-04 

< 1.48E-04 
8.71E-04 
1.23E-05 
2.923-04 
8.933-04 
5.543-03 
2.15E-01 
1.6lE-04 
5.82E-04 
2.39E-02 
9.50E-04 

CO EMISSIONS 

Conc. - ppmdv 453.23 401.98 369.35 408.19 
Mass Rate - lb/hr 55.36 56.16 46.50 52.61 

NOx EMISSIONS 

Conc. - ppmdv 34.12 39.39 34.02 35.84 
Mass Rate - lb/hr (as NOZ) 6.85 9.04 7.03 7.64 
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TABLE 3.4.2-2: SUMMARY OF FILTERABLE PARTICULATE AND METALS EMISSIONS: 
SAWDUST DRYER OUTLET A. 

RUN I.D. OA-MM/TSP-Rl OA-MN/TSP-R2 OA-MM/TSP-R3 AVERAGE 

TIME STARTED 19: 40 09:29 13:25 
TIME ENDED 22:41 11:53 15: 50 

DATE 11/04/92 11/05/92 11/05/92 

SAMPLING PARAMETERS 

Metered Volume - dcf 81.477 80.045 83.415 81.646 
Corrected Volume - dscf 78.602 77.167 80.166 78.645 
Total Test Time - min 120 120 120 120 
% Isokinetics 102.7 103.3 104.1 103.3 

GAS PARAMETERS 

Gas Temperature - OF 180.9 190.8 194.2 188.6 
Oxygen - % 17.2 17.1 17.2 17.2 
Carbon Dioxide - % 3.3 3.4 3.3 3.4 
Moisture - % 12.22 11.37 11.85 11.81 

GAS FLOWRATE 

Velocity - ft/sec 44.78 43.91 46.11 44.93 
Actual Volume - acfm 24634 24157 25365 24719 
Standard Volume - dscfm 17170 16756 17273 17066 

FILTERABLE PARTICULATE EMISSIONS 

Concentration - gr/dscf 0.0150 0.0153 0.0207 0.0170 
Conc. - gr/dscf @ 7% 02 0.0565 0.0563 0.0781 0.0636 
Mass Rate - lb/hr 2.21 2.19 3.07 2.49 

METALS EMISSIONS - lb/hr 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
selenium 

< 2.72E-05 
1.97E-04 
2.31E-06 
8.12E-05 
2.723-04 
2.41E-03 
2.633-03 
1.34E-04 
3.17E-04 

< 7.043-03 
4.60E-04 

< 2.763-05 
2.31E-04 

< 1.443-06 
1.523-04 
6.783-04 
9.18E-04 
3.783-03 
8.623-05 
4.51E-04 
4.713-03 
4.5115-04 

C 2.653-05 
2.60E-04 
8.843-06 
5.79E-05 
1.523-04 
1.llE-04 
6.433-03 
6.10E-05 
1.19E-04 

< 6.933-03 
4.29E-04 

< 2.71E-05 
Z.30E-04 

< 4.203-06 
9.713-05 
3.673-04 
1.15E-03 
4.283-03 
9.393-05 
2.963-04 

< 6.233-03 
4.473-04 

CO EMISSIONS 

Conc. - ppmdv 346.92 360.91 349.77 352.53 
Mass Rate - lb/hr 25.98 26.38 26.35 26.24 

NOx EMISSIONS 

Conc. - ppmdv 24.40 26.86 19.91 23.72 
Mass Rate - lb/hr (as NOz) 3.00 3.22 2.46 2.90 
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TABLE 3.4.2-3: SUMMARY OF FILTERABLE PARTICULATE AND mTALS EMISSIONS: 
SAWDUST DRYER OUTLET B. 

RUN I.D. OB-MM/TSP-Rl OB-MU/TSP-RZ OB-MM/TSP-R3 AVERAGE 
DATE 11/04/92 11/05/92 11/05/92 
TIME STARTED 19: 40 09:28 13:25 
TIME ENDED 22:41 11:53 15:50 

SAMPLING PAPAMETERS 

Metered Volume - dcf 75.403 72.906 72.615 73.641 
Corrected Volume - dscf 75.053 72.342 70.768 72.721 
Total Test Time - min 120 120 120 120 
% Iaokinetics 102.0 101.1 101.8 101.6 

GAS PARAMETERS 

Gas Temperature - OF 180.6 181.5 180.1 180.8 
Oxygen - % 17.3 17.3 17.3 17.3 
Carbon Dioxide - % 3.3 3.3 3.2 3.2 
Moisture - % 11.77 10.56 11.25 11.20 

GAS FLOWRATE 

Velocity - ft/sec 42.73 40.99 40.37 41.36 
Actual Volume - acfm 23505 22551 22208 22754 
Standard Volume - dscfm 16507 16044 15595 16048 

FILTERABLE PARTICULATE EMISSIONS 

Concentration - gr/dscf 0.1370 
Conc. - gr/dscf C 7% 02 0.5248 
Mass Rate - lb/hr 19.39 

METALS EMISSIONS - lb/hr 
Antimony < 7.10E-05 
Arsenic 9.19E-05 
Beryl1 ium 2.333-06 
Cadmium 2.71E-04 
Chromium 2.40E-04 
Lead 2.12E-03 
Manganese 3.57E-03 
Mercury 1.62E-04 
Nickel 2.03E-04 
Phosphorus 9.05E-03 
Selenium 1.733-04 

CO EMISSIONS 

Conc. - ppmdv 345.75 
Mass Rate - lb/hr 24.89 

NOx EMISSIONS 

conc. - ppmdv 19.85 
Mass Rate - lb/hr (as NOz) 2.35 

0.1465 
0.5625 
20.15 

< 7.163-05 
1.85E-04 

< 1.47E-06 
2.80E-04 
6.81E-04 
7.04E-04 
4.303-03 
3.963-05 
3.663-04 

< 7.173-03 
4.673-04 

352.00 
24.63 

23.73 
2.73 

0.1555 
0.6020 
20.78 

3.15E-05 
9.80E-05 

< 1.463-06 
2.63E-04 
3.91E-04 
3.96E-05 
3.373-03 
5.983-05 
2.673-04 

< 7.143-03 
3.763-04 

335.80 
22.84 

25.14 
2.81 

0.1463 
0.5631 
20.11 

< 5.803-05 
1.25E-04 

< 1.753-06 
2.72E-04 
4.37E-04 
9.54E-04 
3.753-03 
8.713-05 
2.793-04 

< 7.783-03 
3.393-04 

344.52 
24.12 

22.91 
2.63 
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TABLE 3.4.2-4: SUMMARY OF PMIO AND M202 RESULTS: SAWDUST DRYER INLET. 

RUN I.D. IN-MZOlA-R1 IN-WZOlA-R2 IN-Y201A-R3 
DATE 11/03/92 11/04/92 11/04/92 

16:54 10: 15 14:12 TIME STARTED 
TIME ENDED 

SAMPLING PARAMETERS 

Metered Volume - dcf 
Corrected Volume - dscf 
Total Test Time - min 
% Isokinetics 
D50 

GAS PARAMETERS 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

PM DISTRIBUTION 

% Filterable 
% Condensible 

PARTICULATE EMISSIONS 

Concentration - gr/dscf 
Mass Rate - lb/hr 

CO EMISSIONS 

Conc. - ppmdv 
Mass Rate - lb/hr 
NOx EMISSIONS 

Conc. - ppdv  
Mass Rate - lb/hr (as NOz) 

19:36 

59.176 
58.972 
131.25 
114.8 
9.59 

486.0 
15.63 
4.8 
6.66 

49.89 
47604 
24714 

39.98 
60.02 

0.0404 
8.56 

405.75 
43.74 

31.32 
5.55 

12:55 

56.140 
56.639 
125.5 
95.5 
9.58 

492.0 
15.7 
4.9 
6.35 

60.58 
57812 
29814 

41.75 
58.25 

0.0339 
8.67 

478.80 
62.26 

37.20 
7.95 
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16:49 

58.603 
58.246 
129.75 
98.8 
9.63 

503.2 
15.4 
5.1 
6.05 

59.01 
56312 
28690 

47.09 
52.91 

0.0324 
7.97 

485.13 
60.71 

35.73 
7.34 

AVERAGE 

57.973 
57.952 
128.83 
103.0 
9.60 

493.7 
15.6 
4.9 
6.35 

56.49 
53909 
27739 

42.94 
57.06 

0.0356 
8.40 

456.56 
55.57 

34.75 
6.94 



TABLE 3.0.2-5: SUMMARY OF PM,,, AND MZOZ RESULTS: SAWDUST DRYER OUTLET A. 

RUN I.D. OA-Y2OlA-R1 OA-YZOlA-RZ OA-Y201A-R3 
DATE 
TIME STARTED 
TIME ENDED 

SAMPLING PARAMETERS 

Metered Volume - dcf 
Corrected Volume - dscf 
Total Test Time - min 
% Isokinetics 
D50 

GAS PARAMETERS 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ftjsec 
Actual Volume - acfm 
Standard Volume - dscfm 

PM DISTRIBUTION 

% Filterable 
% Condensible 

PARTICULATE EMISSIONS 

Concentration - gr/dscf 
Mass Rate - lb/hr 

CO EMISSIONS 

Conc. - ppmdv 
Mass Rate - lb/hr 

NOx EMISSIONS 

Conc. - ppmdv 
Mass Rate - lb/hr (as NOz) 

11/03/92 
16: 54 
19:27 

52.652 
52.724 
120.9 
112.2 
8.97 

186.9 
17.55 

2 . 6  
10.93 

43.35 
23848 
16845 

88.37 
11.63 

0.0155 
2.24 

11/04/92 
10: 15 
12: 42 

46.381 
47.097 

117 
101.6 
9.41 

185.9 
17.0 
3.5 

11.50 

44.54 
24502 
17177 

97.29 
2.71 

0.0139 
2.05 

259.80 385.83 
19.09 28.91 

15.33 24.09 
1.85 2.96 
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11/04/92 
14: 12 
16: 45 

56.995 
55.901 
135.1 
99.1 
9.21 

183.7 
17.3 
3.2 

11.48 

47.01 
25861 
18099 

64.17 
35.83 

0.0266 
4.12 

AVERAGE 

52.009 
51.907 
124.33 
104.3 
9.20 

185.5 
17.3 
3.1 

11.30 

44.97 
24737 
17374 

83.28 
16.72 

0.0187 
2.80 

337.84 327.82 
26.67 24.89 

22.40 20.61 
2.90 2.57 



TABLE 3.4.2-61 SUMMARY OF PM,,, AND M202 RESULTS: SAWDUST DRYER OUTLET B. 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

SAMPLING PARAMETERS 

Metered Volume - dcf 
Corrected Volume - dscf 
Total Test Time - min 
% Isokinetics 
D50 

GAS PARAMETERS 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

PM DISTRIBUTION 

% Filterable 
% Condensible 

PARTICULATE EMISSIONS 

Concentration - grjdscf 
Mass Rate - lb/hr 

CO EMISSIONS 

Conc. - ppmdv 
Mass Rate - lb/hr 

NOX EMISSIONS 

Conc. - ppmdv 
Mass Rate - lb/hr (as NOr) 

OB-MZOlA-Rl OB-M201A-RZ OB-MZOlA-R3 
11/04/92 

10: 15 
12:55 

65.889 
66.492 
146.7 
108.6 
8.84 

178.5 
17.08 
3.36 
9.37 

45.18 
24852 
18081 

90.02 
9.98 

0.0124 
1.91 

375.25 
29.59 

20.29 
2.63 

11/03/92 
16:54 
19:24 

45.427 
44.870 
114.1 
94.3 
9.61 

176.2 
17.08 
3.41 
11.19 

45.78 
25181 
18067 

83.25 
16.75 

0.0196 
3.04 

338.85 
26.70 

19.04 
2.46 

11/04/92 
14: 12 
16:41 

50.230 
50.122 
127.9 
92.8 
9.62 

179.2 
17.12 
3.40 
11.02 

46.90 
25801 
18311 

84.73 
15.27 

0.0170 
2.67 

367.27 
29.33 

22.97 
3.01 
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AVERAGE 

53.849 
53.828 
129.57 
98.6 
9.36 

178.0 
17.09 
3.39 
10.53 

45.95 
25278 
18153 

86.00 
14.00 

0.0163 
2.54 

360.46 
28.54 

20.77 
2.70 



TABLE 3.4-2-9: SUMMARY OF TOTAL FLUORIDE SAMPLING: EPA mTHOD 138: SAWDUST DRYER INLET. 

RUN NUMBER 
DATE 

SAMPLING DATA 

Metered Volume - cf 
Corrected Vol. - dscf 
Total Test Time - min 
% Isokinetic 

GAS PARAMETERS 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

FLUORIDE EMISSIONS 

Concentration - mgfl 
Sample Vol. - ml 
Conc. - ppmdv 
Conc. - ppmdv @ 7% 02 
Mass Rate - lb/hr 

IN-Yl3-Rl 
10/29/92 

130.045 
124.192 

120 
90.0 

451 
18.3 
3.0 
5.3 

46.68 
44545 
23861 

1.8 
1043.1 
0.68 
3.61 

0.048 

IN-Yl3-RZ 
10/29 192 

101.348 
97.313 

120 
96.6 

412 
18.3 
3.0 
5.4 

46.57 
44440 
25090 

6.5 
1329.1 
3.97 

21.22 
0.295 

IN-Ml3-R3 
10 f 30/92 

97.560 
. 94.436 

120 
94.2 

451 
18.3 
3.0 
5.0 

48.84 
46609 
24948 

73.8 
1259.3 
44.00 
235.25 
3.248 

AVERAGE 

109.651 
105.313 

120 
93.6 

438 
18.3 
3.0 
5.2 

47.36 
45198 
24633 

27.4 
1210.5 
16.22 
86.70 
1.197 

Notes: Sample values for 2-Ml3-LOCE and 2A-Hl3-LOCE were combined for IN-Ml3-RZ. 

Sample values for 3-Ml3-LOCE and 3A-Hl3-LOCE were combined for IN-Mlj-R3. 
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TABLE 3.4.2-10: SUMMARY OF TOTAL FLUORIDE SAMPLING: EPA METHOD 13B: SAWDUST 
DRYER OUTLET A. 

RUN NUMBER 
DATE 

SAMPLING DATA 

Metered Volume - cf 
Corrected vol. - d6Cf 
Total Test Time - min 
% Isokinetic 

GAS PARAMETERS 

Ga6 Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ftjsec 
Actual Volume - acfm 
Standard Volume - dscfm 

FLUORIDE EMISSIONS 

Concentration - mg/l 
sample Volume - ml. 
Conc. - ppmdv 
Conc. - ppmdv @ 7% 02 
Mass Rate - lb/hr 

OA-Ml3-Rl 
10/29/92 

104.366 
105.663 

120 
75.4 

149 
19.1 
2.2 
6.15 

72.81 
42033 
32995 

8.4 
883.9 
3.14 
24.26 
0.307 

OA-Ml3-RZ 
10/29/92 

78.196 
80.150 

120 
94.7 

141 
19.1 
2.2 
8.05 

43.40 
25052 
19911 

8.0 
657.1 
2.93 
22.65 
0.173 

OA-Ml3-R3 
10/30/92 

85.682 
87.015 

120 
105.9 

155 
19.1 
2.2 

10.32 

43.13 
24897 
19339 

13.6 
1310.3 
9.16 
70.71 
0.524 

AVERAGE 

89.415 
90.943 

120 
92.0 

148 
19.1 
2.2 
8.17 

53.11 
30661 
24082 

10.0 
950.4 
5.08 
39.21 
0.334 

Note: Sample value6 for 3-Ml3-LOCF1 and 3A-Ml3-LOCFl were combined for OA-M13-R3. 
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TABLFJ 3.4.2-11: HF DATA AND RESULTS: EPA METHOD 26: SAWDUST DRYER INLET. 

RUN NUMBER 
DATE 
START TIME 
END TIME 

SAMPLING DATA 

Initial Meter Volume - 1 
Final Meter Volume - 1 
Net Meter Volume - 1 
Average Meter Temp. - F 
Barometric Pres. - in.Hg 
Avg. Meter Pres. - in.W.C 
Meter Cal. Factor - Gamma 
Corr. Meter Volume - dscf 
Oxygen - %dv 

GAS FLOWRATE DATA 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfrn 

LABORATORY DATA 

Fluoride Analysis 
Total Liquid Volume - ml 
Floride Conc. - mg/liter 

HF EMISSIONS 

Concentration - ppmdv 
Conc. - ppmdv @ 7% 02 
Mass Rate - lb/hr 

IN-M26-R1 
11/02/92 

13:11 
15:28 

2158.380 
2278.440 
120.060 

77.4 
29.48 

1.0 
1.0047 
4.132 
15.22 

54.90 
52390 
27292 

40.0 
252.0 

109.071 
266.916 
9.275 

IN-MZ6-RZ 

17:33 
19: 42 

11/02/92 

2289.670 
2409.690 
120.020 

79.4 
29.57 
1.0 

1.0047 
4.128 
14.46 

55.55 
53009 
27249 

40.0 
300.0 

129.977 
280.540 
11.036 

51 

IN-HZ6-RJ 

09:15 
11:32 

11/03/92 

2411.150 
2531.190 
120.040 

80.0 
29.72 
1.0 

1.0047 
4.145 
15.59 

51.22 
48878 
25509 

33.0 
127.0 

45.209 
118.343 
3.593 

AVERAGE 

2286.400 
2406.440 
120.040 

78.9 
29.59 
1.0 

4.135 
15.09 

53.89 
51426 
26683 

37.7 
226.3 

94.752 
221.933 
7.968 



TABLE 3.4.2-12: HF DATA AND RESULTS: EPA METHOD 26: SAWDUST DRYER OUTLET A. 

RUN NUMBER 
DATE 
START TIME 
END TIME 

SAMPLING DATA 

Initial Meter Volume - 1 
Final Meter Volume - 1 
Net Meter Volume - 1 
Average Meter Temp. - F 
Barometric Pres. - in.Hg 
Avg. Meter Pres. - in.W.C. 
Meter Cal. Factor - Gamma 
Corr. Meter Volume - dscf 
Oxygen - %dv 

GAS FLOWRATE DATA 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

LABORATORY DATA 

Fluoride Analysis 
Total Liquid Volume - ml 
Fluoride Conc. - mg/liter 

HF EMISSIONS 

Concentration - ppmdv 
Conc. - ppmdv @ 7% 02 
Mass Rate - lb/hr 

O A - ~  6 -RI 
11/02/92 

13:11 
15:28 

211.050 
453.850 
242.800 

64.3 
29.46 
1.0 

1.0007 
8.525 
16.79 

42.15 
23185 
17478 

40.0 
105.0 

22.028 
74.499 
1.200 

OA-MZ6-RZ 
11/02/92 

17:33 
19: 42 

457.060 
714.760 
257.700 

65.3 
29.57 
1.0 

1.0007 
9.065 
16.65 

41.12 
22622 
16774 

40.0 
300.0 

59.190 
193.587 
3.094 

52 

OA-YZ~-R~ 
11/03/92 

09: 15 
11: 32 

716.460 
1092.400 
375.940 

68.0 
29.72 

1.0 
1.0007 
13.225 
17.76 

41.96 
23081 
17029 

40.0 
45.8 

6.194 
27.420 
0.329 

AVERAGE 

461.523 
753.670 
292.147 

65.9 
29.58 
1.0 

10.272 
17.07 

41.74 
22963 
17094 

40.0 
150.3 

29.138 
98.502 
1.541 



3-4.2-13: HF DATA AND RESULTS: EPA METHOD 26: SAWDUST DRYER OUTLET B. 

RUN NUMBER 
DATE 
START TIME 
END TIME 

SAMPLING DATA 

Initial Meter Volume - 1 
Final Meter Volume - 1 
Net Meter Volume - 1 
Average Meter Temp. - F 
Barometric Pres. - in.Hg 
Avg. Meter Pres. - in.W.C. 
Meter Cal. Factor - Gamma 
Corr. Meter Volume - dscf 
Oxygen - %dv 

GAS FLOWRATE DATA 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

LABORATORY DATA 

Fluoride Analysis 
Total Liquid Volume - ml 
Fluoride Conc. - mgfliter 

HF EMISSIONS 

Concentration - ppmdv 
Conc. - ppmdv @ 7% 02 
Mass Rate.- lb/hr 

OB-UZb-Rl 
11/02/92 

13:11 
15:28 

455.560 
702.150 
246.590 

73.2 
29.48 
1.0 

1.0009 
8.521 
16.81 

35.79 
19690 
15377 

40.0 
1.4 

0.294 
0.999 
0.014 

0B-U26-R2 
11/02/92 

17:33 
19: 42 

703.230 
956.900 
253.670 

75.7 
29.57 
1.0 

1.0009 
8.753 
16.64 

38.62 
21243 
15734 

40.0 
238.0 

48.635 
158.691 
2.384 
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OB-U26-R3 
11/03/92 

09: 15 
11:32 

955.120 
1198.630 
243.510 

85.6 
29.72 
1.0 

1.0009 
8.291 
16.91 

38.55 
21209 
16346 

40.0 
200.0 

43.145 
150.304 
2.197 

AVERAGE 

704.637 
952.560 
247.923 

78.2 
29.59 
1.0 

a. 522 
16.79 

37.65 
20714 
15819 

40.0 
146.5 

30.691 
103.331 
1.532 



TABLE 3.4.2-14: SUMMARY OF VOLATILE ORGANICS EMISSIONS: METHOD 0030: SAWDUST 
DRYER INLET. 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

IN-VST-R1 IN-VST-R2 IN-VST-R3 AVERAGE 
11/06/92 11/06/92 11/07/92 

11:37 17:42 09:OZ 
15:05 20:47 12:27 

VOLATILE ORGANIC EMISSIONS - lb/hr 
Acetone 
Acrylonitrile 
Benzene 

-Brornornethane 
2-butanone 
Carbon Disulfide 

-Carbon Tetrachloride 
-Chloroform 
-Chloromethane 
Ethylbenzene 
2-Hexanone 

-1odornet hane 
-Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 

LTetrachloroet hane 

3.943-03 2.793-03 1.293-02 6.553-03 
4.433-04 < 3.463-04 < 3.003-04 <3.633-04 
9.603-03 9.503-03 6.703-03 8-603-03 
5.623-04 7.443-04 1.193-03 8.323-04 

< 3.233-04 < 5.053-06 < 5.133-06 <l.llE-04 
2.663-04 3.323-04 2.153-04 2.713-04 

< 4.943-06 < 5.053-06 < 5.133-06 <5.043-06 
< 4.943-06 < 5.053-06 < 5.133-06 <5.043-06 

1.503-02 1.683-02 2.303-03 1.143-02 
2.203-04 1.073-04 1.003-04 1.423-04 

< 4.943-06 < 5.053-06 < 5.133-06 <5.043-06 
2.663-03 3.643-03 3.883-03 3.393-03 
1.723-04 6.903-05 1.333-04 1.253-04 
4.233-04 1.853-04 8.353-04 4.813-04 

< 1.393-04 < 5.973-05 9.003-05 9.643-05 
< 4.943-06 < 1.173-05 < 5.133-06 <7.273-06 
< 4.943-06 < 5.053-06 < 5.133-06 <5.043-06 

Toluene 2.053-03 1.083-03 2.143-03 1.753-03 
-1.1.1-trichloroethane < 4.943-06 < 5.053-06 < 5.133-06 <5.043-06 
Trichloroethene < 4.943-06 < 5,053-06 < 5.133-06 <5.043-06 

-Trichlorofluorornethane 1.173-04 7.753-05 9.503-05 9.643-05 
Vinyl Acetate < 4.943-06 < 5.053-06 < 5.133-06 <5.043-06 

Notes: Emission values f o r  IN-VST-Rl  represent the average o f  f i v e  separate vost tube analyses. 
M0030-RlD uas l o s t  due t o  laboratory conprter f a i l u r e  (see Appndix  G.5 case n a r r a t i v e  accompanying 
laboratory  data repor t ) .  
separate vost tube analyses. 

A l l  WST tubes uere analyzed i n  tandem according t o  the  guide l ines o f  Methods 8 2 4 0  and 5040. 
response factors  used are the  average response fac to rs  frm the i n i t i a l  c a l i b r a t i o n .  
f o r  ta rge t  conpounds that are not detected are denoted as < 0.001. 
non-detected target  conpwnds are  ca lcu lated using an area of 20 counts. 

The acqu is i t ions  f o r  senples 08-WO030-RlB and IN-M0030-R10 r e r e  l o s t  due t o  laboratory  colrplter fa i lure.  

ALL f i e l d  sanples uere observed t o  conta in  cordensation u i t h i n  the Tenax and Tenax-charcoal t h s  p r i o r  
t o  analysis. 
saturated c w  should be considered underestimated and my i n t e r f e r e  u i t h  the  de tec t ion  o r  
q u a n t i t a t i o n  of  ta rge t  analytes. 

Conpormds fwnd in the  f i e l d  senples a t  leve ls  less than f i v e  t ines  the amount found i n  the  associated 
blank should not be considered na t ive  t o  the  samples. 
conpounds a t  leve ls  over the  c a l i b r a t i o n  range. 
q u a n t i t a t i w  s h w l d  be considered estimates. 

Ketone r e s u l t s  f o r  VOST matrices should be c w i d e r e d  semi-quant i ta t ive as these conpounds o f t e n  
experience e r r a t i c  recovery frm M S T .  

See case n a r r a t i v e  accompanying the v o l a t i l e  organics Laboratory data, Appnd ix  G.5, f o r  sdd i t iona l  
information. 

Sanple I N -  

Emission values f o r  runs IN-VST-R2 and IN-VST-R3 represent the  averages of s i x  
See Appendix 6.6.1 f o r  more d e t a i l e d  t e s t  resu l ts .  

The 
Anmunts reported 

The repor ted laboratory  v a l w s  f o r  

Saturat ion o f  ta rge t  analytes or TICS may have i n h i b i t e d  ta rge t  analy te recoveries. A l l  

The m a j o r i t y  o f  the  sanples had one or m r e  
This occurrence i s  i d e n t i f i e d  u i t h  an ' E '  label, these 
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TABLE 3.4.2-15: SUMMARY OF VOLATILE ORGANICS EMISSIONS: METHOD 0030: 
SAWDUST DRYER OUTLET A 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

OA-VST-R1 OA-VST-RZ OA-VST-R3 AVERAGE ~~~ ~~~ ~~~ ~~~ 

11/06/92 11/06/92 11/07/92 
11:47 17:34 09:02 
16:38 21:42 12:47 

VOLATILE ORGANIC EMISSIONS - lb/hr 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
styrene 
Tetrachloroethane 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

5.963-03 6.153-03 1.093-02 7.673-03 
< 7.393-05 1.483-04 2.183-04 < 1.463-04 
3.873-03 4.243-03 4.123-03 4.083-03 
3.273-04 3.383-04 4.703-04 3.783-04 
1.033-03 < 6.533-04 4.793-03 < 2.163-03 
1.073-04 1.353-04 1.503-04 1.313-04 

< 3.303-06 < 3.253-06 C 3.333-06 < 3.293-06 
< 3.303-06 < 3.253-06 < 3.333-06 C 3.293-06 

8.413-03 1.123-02 1.163-02 1.043-02 
8.163-05 6.733-05 1.103-04 8.633-05 

< 3.303-06 C 3.253-06 C 3.333-06 < 3.293-06 
1.553-03 1.833-03 2.073-03 1.813-03 
2.593-04 1.763-03 4.413-04 8.193-04 
4.643-04 1.683-04 2.563-04 2.963-04 
7.603-05 4.773-05 7.563-05 6.643-05 

C 3.303-06 < 3.253-06 < 9.283-06 < 5.283-06 
< 3.303-06 < 3.253-06 < 3.333-06 < 3.293-06 

3.913-03 4.003-03 3.823-03 3.913-03 
C 1.893-05 < 3.253-06 < 3.333-06 < 8.503-06 
C 3.303-06 < 3.253-06 < 3.333-06 C 3.293-06 
< 1.513-04 C 9.153-05 1.563-04 C 1.333-04 
< 3.303-06 C 3.253-06 < 3.333-06 C 3.293-06 

Notes: The emission values for  each rm represent the average of s i x  separate vost tube analyses. 
0.6.2 f o r  more de ta i l ed  tes t  resul ts .  

A l l  WST tubes were analyzed i n  tandan according t o  the guidel ines o f  Methods 8240 and 5040. 
response factors  used are the average response factors  fron the i n i t i a l  ca l i b ra t i on .  h u n t s  reported 
f o r  target  conpounds tha t  are mat detected are denoted as < 0.001. The reported Laboratory values f o r  
non-detected target  cnpounds are ca lcu lated using an area o f  20 cwn ts .  

The a c q u i s i t i m s  f o r  smples  OB-MO030-RlB and IN-MOO30-RlD Yere l os t  &e t o  Laboratory conpl ter  f a i l u r e .  

A l l  f i e l d  sMples  uere observed t o  contain condensation w i th in  the Tenax and Tenax-charcoal tubes p r i o r  
t o  analysis.  
saturated c n p o M d s  should be considered underestimated and may i n t e r f e r e  u i t h  the detect ion or  
q u a n t i t a t i o n  o f  target  analytes. 

Conpands fnmd in  the f i e l d  samples a t  leve ls  less than f i v e  t i m s  the mount  found i n  the associated 
blank should not be considered nat ive t o  the sanples. 
c n p w n d s  a t  Levels over the c a l i b r a t i o n  range. 
quant i ta t ions should be considered estimates. 

Ketone r e s u l t s  f o r  VOST matrices should be cmsidered Semi-quant i tat ive as these conpomds o f ten  
experience e r r a t i c  recovery fran VOST. 

See case na r ra t i ve  acconpanying the v o l a t i l e  organics laboratory data, Appendix 6.5. f o r  addi t ional  
information. 

See Appendix 

The 

Saturat ion o f  target  analytes or TICS may have i n h i b i t e d  target  analy te recoveries. A l l  

The ma jo r i t y  o f  the sanples had one or more 
This occurrence i s  i d e n t i f i e d  wi th  an ' E '  label, these 
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TABLE 3.4.2-16: SUMMAFlY OF VOLATILE ORGANICS EMISSIONS: METHOD 0030: 
SAWDUST DRYER OUTLET B 

RUN I.D. 
DATE 
TIME STARTED 

OB-VST-R1 OB-VST-R2 OB-VST-R3 AVERAGE 
11/06/92 11/06/92 11/07/92 

11:47 17:32 09:05 
TIME ENDED 16:37 21:46 12:45 

VOLATILE ORGANIC EMISSIONS - lblhr 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethane 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

9.613-03 
2.21E-04 
6.123-03 
4.353-04 
1.443-03 
1.803-04 

< 3.10E-06 
< 3.10E-06 
1.29E-02 
1.193-04 

< 3.10E-06 
2.19E-03 
2.07E-04 
2.263-04 
7.16E-05 

< 8.523-05 
< 3.103-06 
3.52E-03 

< 3.10E-06 
< 3.10E-06 

1.05E-04 
< 3.10E-06 

9.473-03 
< 2.03E-04 
4.993-03 

< 3.733-04 
< 1.593-03 

1.633-04 
< 3.09E-06 
< 3.09E-06 
1.023-02 
6.893-05 

< 3.093-06 
2.173-03 
3.45E-04 
1.473-04 
4.65E-05 

< 1.043-04 
< 3.093-06 
2.933-03 

< 1.193-05 
< 3.093-06 
< 5.843-05 
< 3.093-06 

9.83E-03 9.643-03 
2.133-04 <2.12E-04 
4.593-03 5.23E-03 
4.693-04 <4.26E-04 
2.603-03 <1.88E-03 
1.81E-04 1.753-04 
2.873-06 <3.023-06 
2.873-06 <3.02E-06 
1.353-02 1.22E-02 
6.003-05 8.27E-05 
2.873-06 <3.02E-06 
2.41E-03 2.263-03 
6.793-05 2.073-04 
1.663-04 1.803-04 
4.563-05 5.463-05 
2.623-05 <7.18E-05 
2.873-06 <3.OZE-06 
3.443-03 3.303-03 
2.873-06 <5.97E-06 
2.873-06 <3.023-06 
8.71E-05 <8.35E-05 
2.87E-06 <3.02E-06 

Notes: Emission values f o r  08-VST-Rl represent the  average of f i v e  separate vost tube analyses. 
M0030-RlD uas l o s t  due t o  Laboratory cDnplter f a i l u r e  (see Appendix G.5 case n a r r a t i v e  accompanying 
Laboratory data repor t ) .  
Separate vost tube analyses. See Appendix 8.6.1 f o r  m r e  de ta i led  t e s t  resul ts .  

A l l  W S T  tubes uere analyzed i n  tandem according t o  the  guide l ines of Methods 8240 and 5040. 
response fac to rs  used are the average response factors  from the i n i t i a l  c a l i b r a t i o n .  
f o r  ta rge t  conpounds tha t  are no t  detected are denoted as < 0.001. 
rmn-detected ta rge t  conpounds are  ca lcu lated using an area o f  20 colmts. 

The acqu is i t ions  f o r  sanples 0B-MO030-RlB and IN-MO030-RlD uere Lost due t o  laboratory  c-ter f a i l u re .  

A l l  f i e l d  sanples uere oboerved t o  conta in  condensation w i t h i n  the Tenax and Tenax-charcoal tubes p r i o r  
t o  analysis. 
saturated conpamds should be considered vderest imated and may i n t e r f e r e  w i t h  the de tec t ion  o r  
q u a n t i t a t i o n  o f  ta rge t  analytes. 

Conpounds found in  the f i e l d  sanples a t  Levels Less than f i v e  times the amount found i n  the associated 
blank should rmt be considered na t ive  t o  the  sanples. 
conpollnds a t  leve ls  over the c a l i b r a t i o n  range. This occurrmce i s  i d e n t i f i e d  w i t h  an 'E'  label. these 
quant i ta t ions  should be considered estimates. 

Ke tom r e s u l t s  f o r  VOST matrices should be considered semi-quant i ta t ive as these conpounds o f ten  
experience e r r a t i c  recovery from WST. 

See case n a r r a t i v e  accompanying the v o l a t i l e  organics laboratory  data, A.ppendix 6.5, fo r  add i t iona l  
informat ion. 

Sample OB- 

Emission values f o r  runs IN-VST-R2 and IN-VST-R3 represent the averages of s i x  

The 
Amounts reported 

The repor ted laboratory  values f o r  

Saturat ion o f  target  anaLytes or TICS may have inhibited ta rge t  analy te recoveries. A I L  

The m a j o r i t y  of the  sanples had one or more 
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T m  3.4.2-17: SUMMARY OF EMISSIONS FOR SEMIVOLATILE COMPOUNDS: METHOD 0010: 
SAWDUST DRYER INLET 

RUN I.D. 
DATE 

IN-M0010-Rl IN-MOOlO-R2 IN-M0010-R3 
11/06/92 11/06/92 11/07/92 

TIME STARTED '11.37 
TIME ENDED 15:19 

SAMPLING PARAMETERS 

Metered Volume - dcf 
Corrected Volume - dscf 
Total Test Time - min 
% Isokinetics 

GAS PARAMETERS 

GaE Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ftlsec 
Actual Volume - acfm 
Standard Volume - dscfm 
SEMIVOLATILE EMISSIONS Ilblhrl 

Bis(2-ethy1hexy)phthalate 
Dibenzofuran 
Dimethylphthalate 
Di-n-butylphthalate 
2-methylphenol 
Naphthalene 
Phenol 

CO EMISSIONS 

conc. - ppmdv 
Mass Rate - lb/hr 
NOx EMISSIONS 

conc. - ppmdv 
Mass Rate - lb/hr (as  NO^) 

104.311 
105.646 

180 
101.5 

502.3 
16.42 
4.5 
5.60 

54.94 
52427 
26998 

6.49E-04 
5.81E-04 

< 3.383-08 < 
< 3.38E-08 
< 3.383-08 < 

1.71E-02 < 
< 3.38E-08 

433.13 
51.00 

39.36 
7.61 

57 

. .  
17:42 
21:02 

105.158 
108.272 

180 
100.4 

494.8 
16.0 
4.3 

4.43 

55.78 
53228 
27968 

4.683-04 
1.733-04 < 
3.423-08 
3.043-04 < 
3.423-08 < 
3.423-08 < 
3.183-03 

474.74 
57.91 

26.47 
5.30 

' 09; 02 
13:12 

108.266 
111.242 

180 
100.8 

498.5 
16.3 
4.4 
5.79 

57.83 
55184 
28623 

AVERAGE 

105.912 
108.387 

180 
100.9 

498.6 
16.3 
4.4 
5.27 

56.18 
53613 
27863 

3.133-04 4.773-04 
3.40E-08 <2.513-04 
5.10E-04 <1.703-04 
3.403-08 <1.013-04 
3.403-08 X3.403-08 
3.403-08 C5.703-03 
4.363-04 <1.203-03 

493.83 467.23 
61.65 56.86 

32.00 32.61 
6.56 6.49 
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TABLE 3.4.2-18: SUMMARY OF EMISSIONS FOR SEMIVOLATILE COMPOUNDS: METHOD 0010: 
SAWDUST DRYER OUTLET A 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

OA-UOO10-Rl OA-Y0010-RZ OA-M0010-R3 AVERAGE 
11/06/92 11/06/92 11/07/92 

11:37 17:32 09: 02 ~~ ~ ~ 

15:19 21:02 13:12 

SAMPLING PARAMETERS 

Metered Volume - dcf 120.273 120.553 121.899 120.908 
Corrected Volume - dscf 120.642 121.676 123.588 121.969 
Total Test Time - min 180 180 180 180 
% Isokinetics 102.0 103.6 103.1 102.9 

GAS PARAMETERS 

Gas Temperature - OF 185.7 185.5 186.0 185.7 
Oxygen - % 16.97 17.2 17.2 17.1 
Carbon Dioxide - % 3.5 3.4 3.4 3.4 
Moisture - % 9.67 10.51 9.51 9.90 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 
SEMIVOLATILE EMISSIONS Ilblhrl 

Bis(2-ethy1hexy)phthalate 
Dibenzofuran 
Dimethylphthalate 
Di-n-butylphthalate 
2-methylphenol 
Naphthalene 
Phenol 

CO EMISSIONS 

Conc. - ppmdv 
Mass Rate - lb/hr 
NOx EMISSIONS 

Conc. - ppmdv 
Mass Rate - lb/hr (as NOZ) 

44.93 45.00 45.21 45.05 
24718 24755 24869 24781 
17689 17558 17918 17722 

3.443-04 < 1.9l.E-08 3.213-04 < 2.21E-04 
< 1.943-08 < 1.91E-08 < 1.923-08 < 1.92E-08 
< 1.943-08 < 1.91E-08 < 1.923-08 < 1.923-08 

3.633-04 < 1.91E-08 1.28E-04 < 1.643-04 
< 1.943-08 < 1.91E-08 < 1.923-08 < 1.923-08 
< 1.943-08 < 1.9l.E-08 < 1.923-08 < 1.923-08 
< 1.943-08 1.33E-03 1.593-03 < 9.743-04 

325.22 353.45 349.82 342.83 
25.09 27.07 27.34 26.50 

23.78 24.11 23.24 23.71 
3.01 3.03 2.98 3.01 
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3.4.2-19: SUMMARY OF EMISSIONS FOR SEMIVOLATILE COMPOUNDS: METHOD 0010: 
SAWDUST DRYER OUTLET 8 

RUN I.D. OB-M0010-R1 OB-M0010-R2 OB-U0010-R3 AVERAGE 
11/07/92 DATE 11/06/92 11/06/92 

TIME STARTED 11:37 17:32 09: 02 
TIME ENDED 15:19 21:02 13: 12 

SAMPLING PARAMETERS 

Metered Volume - dcf 110.613 
Corrected volume - dscf 111.720 
Total Test Time - min 180 
% Isokinetics 98.9 

GAS PARAMETERS 

Gas Temperature - OF 181.9 
Oxygen - % 17.19 
Carbon Dioxide - % 3.3 
Moisture - % 6.46 

GAS FLOWRATE 

Velocity - ftlsec 41.11 
Actual Volume - acfm 22612 
Standard Volume - dscfm 16895 

SEMIVOLATILE EMISSIONS Ilb/hrl 

Bis(2-ethy1hexy)phthalate 8.943-04 
Dibenzofuran < 2.OOE-08 < 
Dimethylphthalate < 2.00E-08 < 
Di-n-butylphthalate 3.82E-05 
2-methylphenol < 2.00E-08 < 
Naphthalene < 2.003-08 < 
Phenol 5.863-04 

CO EMISSIONS 

113.298 
115.140 

180 
101.5 

182.3 
17.5 
3.2 

8.46 

42.17 
23200 
16954 

4.493-03 
1.953-08 < 
1.953-08 < 
8.633-05 
1.953-08 < 
1.953-08 < 
9.24E-04 

107.111 110.341 
109.810 112.223 

180 180 
103.8 101.4 

182.3 182.2 
17.3 17.3 
3.2 3.2 
8.05 7.65 

38.98 40.75 
21443 22419 
15821 16557 

9.083-04 2.10E-03 
1.91E-08 < 1.953-08 
1.91E-08 < 1.953-08 
1.75E-04 9.983-05 
1.91E-08 < 1.953-08 
1.91E-08 < 1.95E-08 
7.673-04 7.59E-04 

Conc. - ppmdv 
Mass Rate - lb/hr 313.89 341.50 338.45 331.28 

23.13 25.25 23.35 23.91 

NOx EMISSIONS 

Conc. - ppmdv 24.84 21.78 20.58 22.40 
Mass Rate - lb/hr (as NOZ) 3.01 2.65 2.33 2.66 
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TABLE 3.4.2-20: SUMMARY OF TOTAL HYDROCARBONS EMISSIONS: EPA METHOD 25A: 
SAWDUST DRYER INLET 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

IN-WZ5A-Rl 
11/06/92 

11:37 
15: 19 

SAMPLING PARAMETERS 

Metered Volume - dcf 
Corrected Volume - dscf 
Total Test Time - min 
% Isokinetics 

GAS PARAMETERS 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 
CO EMISSIONS 

Conc. - ppmdv 
Mass Rate - lb/hr 

NOx EMISSIONS 

Conc. - ppmdv 
Mass Rate - lb/hr (as NO2) 

THC EMISSIONS 

Conc. - ppmw  (as Propane) 
Conc. - ppmdv (as Propane) 
conc. - ppmdv (as Carbon) 
Mass Rate - lb/hr (as Carbon) 

104.311 
105.646 

180 
101.5 

502.3 
16.42 
4.5 
5.60 

54.94 
52427 
26998 

433.13 
51.00 

39.36 
7.61 

4.49 
4.76 
14.27 
0.72 

IN-YZ5A-RZ 
11/06/92 

17:42 
21:02 

105.158 
108.272 

180 
100.4 

494.8 
16.0 
4.3 

4.43 

55.78 
53228 
27968 

474.74 
57.91 

26.47 
5.30 

4.85 
5.07 
15.22 
0.80 

IN-Y25A-R3 
11/07/92 

09: 02 
13:12 

108.266 
111.242 

180 
100.8 

498.5 
16.3 
4.4 
5.79 

57.83 
55184 
28623 

493.83 
61.65 

32.00 
6.56 

AVERAGE 

105.912 
108.387 

180 
100.9 

498.6 
16.3 
4.4 
5.27 

56.18 
53613 
27863 

467.23 
56.86 

32.61 
6.49 

4.78 4.71 
5.07 4.97 
15.22 14.90 
0.81 0.78 

( * )  Gas flowrate data was taken from IN-M0010-R1,RZ, and R3, respectively. 
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TABLE 3.4.2-21: SUMMARY OF TOTAL HYDROCARBONS EMISSIONS: EPA HETHOD 25A: 
SAWDUST DRYER OUTLET A 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

OA-MZSA-R1 
11/06/92 

11:37 
15:19 

SAXPLING PARAMETERS 

Metered Volume - dcf 
Corrected Volume - dscf 
Total Test Time - min 
% Isokinetics 

GAS PARRWETERS 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 
CO EMISSIONS 

Conc. - ppmdv 
Mass Rate - lb/hr 

NOx EMISSIONS 

Conc. - ppmdv 
Mass Rate - lb/hr (as NOz) 

THC EMISSIONS 

Conc. - ppmwv (as Propane) 
Conc. - ppmdv (as Propane) 
Conc. - ppmdv (as Carbon) 
Mass Rate - lb/hr (as Carbon) 

120.273 
120.642 

180 
102.0 

185.7 
16.97 
3.5 

9.67 

44.93 
24718 
17689 

325.22 
25.09 

23.78 
3.01 

2.67 
2.96 
8.87 
0.29 

OA-MZSA-RZ 
11/06/92 

17:32 
21:02 

120.553 
121.676 

180 
103.6 

185.5 
17.2 
3.4 

10.51 

45.00 
24755 
17558 

353.45 
27.07 

24.11 
3.03 

17.86 
19.96 
59.87 
1.97 

OA-MZSA-R3 

09: 02 
13:12 

11/07/92 

121.899 
123.588 

180 
103.1 

186.0 
17.2 
3.4 
9.51 

45.21 
24869 
17918 

349.82 
27.34 

23.24 
2.98 

AVERAGE 

120.908 
121.969 

180 
102.9 

185.7 
17.1 
3.4 
9.90 

45.05 
24781 
17722 

342.83 
26.50 

23.71 
3.01 

20.34 13.62 
22.48 15.13 
67.43 45.39 
2.26 1.51 

( * )  Gas flowrate data was taken from OA-MOOlO-Rl,RZ, and R3, respectively. 
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TARLE 3.4.2-22: SUMMARY OF TOTAL HYDROCARBONS EMISSIONS: EPA METHOD 25A: 
SAWDUST DRYER OUTLET B 

RUN I.D. OB-UZ5A-Rl OB-MZ5A-RZ OB-M25A-R3 AVERAGE 
DATE 
TIME STARTED 

11/06/92 11/06/92 11/07/92 
11:37 17:32 09:02 

TIME ENDED 15:19 21:02 13:12 

SAMPLING PARAMETERS 

Metered Volume - dcf 110.613 113.298 107.111 110.341 
Corrected Volume - dscf 111.720 115.140 103.810 112.223 
Total Test Time - min 180 180 180 180 
% Isokinetics 98.9 101.5 103.8 101.4 

GAS PARAMETERS 

Gas Temperature - OF 181.9 182.3 182.3 182.2 
Oxygen - % 17.19 17.5 17.3 17.3 
Carbon Dioxide - % 3.3 3.2 3.2 3.2 
Moisture - % 6.46 8.46 8.05 7.65 

GAS FLOWRATE 

Velocity - ft/sec 41.11 42.17 38.98 40.75 
Actual Volume - acfm 22612 23200 21443 22419 
Standard Volume - dscfm 16895 16954 15821 16557 

CO EMISSIONS 

Conc. - ppmdv 
Mass Rate - lb/hr 313.89 341.50 338.45 331.28 

23.13 25.25 23.35 23.91 

NOx EMISSIONS 

Conc. - ppmdv 24.84 21.78 20.58 22.40 
Mass Rate - lb/hr (as NO2) 3.01 2.65 2.33 2.66 

THC EMISSIONS 

Conc. - p p m w  (as Propane) 9.70 
Conc. - ppmdv (as Propane) 10.37 
Conc. - ppmdv (as Carbon) 31.11 
Mass Rate - lb/hr (as Carbon) 0.98 

7.57 
8.27 
24.81 
0.79 

12.87 10.05 
14.00 10.88 
41.99 32.64 
1.24 1.00 

( * )  Gas flowrate data was taken from OB-M0010-R1,RZ, and R3, respectively. 
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TABLE 3 . 4 . 2 - 1 3 :  SUMMARY OF ETHANE AND METHANE EMISSIONS: EPA METHOD 18: 
SAWDUST DRYER INLET 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

IN-MlE-Rl IN-MlE-RZ IN-M18-R3 AVERAGE 
11/06/92 11/06/92 11/07/92 

11:37 17:42 09: 02 
15:19 21:02 13:12 

GAS PARAMETERS* 

Gas Temperature - OF 502.3 494.8 498.5 498.6 
Oxygen - % 16.42 16.0 16.3 16.3 
Carbon Dioxide - % 4.5 4.3 4.4 4.4 
Moisture - % 5.60 4.43 5.79 5.27 

GAS FLOWRATE 

Velocity - ftjsec 54.94 
Actual Volume - acfm 52427 
Standard Volume - dscfm 26998 

ETHANE EMISSIONS 

Conc. - ugjml 
Conc. - ppm 
Conc. - mgjm3 
Mass Rate - lbjhr 

METHANE EMISSIONS 

conc. - ug/ml 
conc. - ppm 
conc. - mgjm3 
Ma88 Rate - lbjhr 

55.78 57.83 56.18 
53228 55184 53613 
27968 28623 27863 

< 0.050 < 0.050 c 0.050 C 0.050 
< 40.012 c 40.012 < 40.012 C40.012 
C 50.000 c 50.000 < 50.000 <50.000 
C 5.056 < 5.238 < 5.361 C 5.218 

c 0.101 c 0.101 c 0.101 < 0.101 
<151.469 C151.469 C151.469 C151.469 
<101.000 <101.000 <101.000 <101.000 
< 10.214 c 10.581 c 10.829 < 10.541 

( * )  Gas flowrate data was taken from IN-MOOlO-Rl,RZ. and R3, respactively. 
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TABLE 3.4.2-24: SUMMARY OF ETHANE AND METHANE EMISSIONS: EPA METHOD 18: 
SAWDUST DRYER OUTLET A 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

GAS PARAMETERS. 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

ETHANE EMISSIONS 

Conc. - ug/ml 
Conc. - ppm 
Conc. - mgfm3 
Mass Rate - lbfhr 

METHANE EMISSIONS 

Conc. - ug/ml 
Conc. - ppm 
Conc. - mg/m3 
Mass Rate - lb/hr 

OA-W18-Rl OA-W18-RZ OA-W18-R3 AVERAGE 
11/06/92 11/06/92 11/07/92 . .  . .  . .  

11:37 17:32 09:02 
15:19 21:02 13: 12 

185.7 185.5 186.0 185.7 
16.97 
3.5 

17.2 
3.4 

17.2 17.1 
3.4 3.4 

9.67 10.51 9.51 9.90 

44.93 45.00 
24718 24755 
17689 17558 

45.21 45.05 
24869 24781 
17918 17722 

< 0.050 < 0.050 < 0.050 < 0.050 
< 40.012 < 40.012 < 40.012 <40.012 
< 50.000 < 50.000 < 50.000 <50.000 
< 3.313 < 3.288 < 3.356 < 3.319 

< 0.101 6.150 < 0.101 < 2.117 
C151.469 9223.083 C151.469 <3175.340 
<101.000 6150.000 <101.000 <2117.333 
< 6.692 404.468 < 6.779 < 139.313 

( * )  Gas flowrate data was taken from OA-M0010-R1,R2, and R3, respectively. 
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TABLE 3.4.2-25: SUMMARY OF ETHANE AND METHANE EMISSIONS: EPA METHOD 18: 
SAWDUST DRYER OUTLET B 

RUN 1.0. OB-ld18-RI OB-U18-R2 OB-Y18-R3 AVERAGE 
DATE 11/06/32 11/06/32 11/07/92 
TIME STARTED 11:37 17:32 09: 02 
TIME ENDED 15: 19 21:02 13:12 

GAS PARAMETERS. 

Gas Temperature - OF 181.9 182.3 182.3 182.2 
Oxygen - % 17.19 17.5 17.3 17.3 
Carbon Dioxide - % 3.3 3.2 3.2 3.2 
Moisture - % 6.46 8.46 8.05 7.65 

GAS FLOWRATE 

Velocity - ft/sec 41.11 
Actual Volume - acfm 22612 
Standard Volume - dscfm 16895 

ETHANE EMISSIONS 

Conc. - ug/ml 
Conc. - ppm 
Conc. - mg/m3 
Mass Rate - lblhr 

METHANE EMISSIONS 

Conc. - ug/ml 
Conc. - ppm 
Conc. - mg/m3 
Mass Rate - lb/hr 

42.17 
23200 
16954 

38.98 40.75 
21443 22419 
15821 16557 

< 0.050 C 0.050 C 0.050 0.050 
40.012 < 40.012 < 40.012 40.012 
50.000 C 50.000 C 50.000 <50.000 

C 3.164 < 3.175 C 2.963 < 3.101 

c 0.101 < 0.101 c 0.101 c 0.101 
C151.469 C151.469 <151.469 C151.469 
<101.000 <101.000 <101.000 <101.000 
< 6.392 C 6.414 < 5.985 < 6.264 

( * )  Gas flowrate data was taken from OB-M0010-R1,R2, and R3, respectively. 
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Table 5.5-1 SUMMARY OF VOLATILE EMISSIONS: EPA METHOD 0030: 
EPA GAS AUDIT CYLINDER 1539. 

RUN I.D. 
DATE 

C539-VST-R1A C539-VST-R1B C539-VST-R1C AVERAGE 
11/12/92 11/12/92 11/12/92 

POLLUTANT CONCENTRATION - ua/Nm3 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
1.1.1-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

< 
< 
< 

< 
< 
< 

< 
< 
< 

< 
< 
< 

< 

0.110 < 
0.110 < 
0.110 < 
5.280 
4.620 
0.110 < 
0.110 
0.110 
11.220 
0.110 < 
0.110 < 
0.110 < 

1.430 < 
0.110 < 
0.110 < 
0.110 < 
4.510 
32.450 
30.580 
23.540 

10.120 

0.110 < 

66 

0.089 
0.089 < 
0.089 < 
7.199 
5.866 
0.089 < 
0.089 < 
4.000 < 

0.089 < 
0.089 < 
0.089 < 
1.689 
0.089 < 
0.089 < 
0.089 < 
0.089 < 
0.622 
31.464 
30.042 
22.043 

11.021 

0.089 < 

2.857 < 1.019 
0.110 < 0.103 
0.110 < 0.103 
6.153 6.211 
6.043 5.510 
0.110 < 0.103 
0.110 < 0.103 
0.110 < 1.407 
11.098 11.113 
0.110 < 0.103 
0.110 < 0.103 
0.110 < 0.103 
0.989 4.266 
0.110 < 0.543 
0.110 < 0.103 
0.110 < 0.103 
0.110 < 0.103 
0.440 1.857 

27.250 30.388 
32.744 31.122 
33.073 26.219 
0.110 < 0.103 



Table 5.5-2 SUMHARY OF VOLATILE EMISSIONS: EPA METHOD 0030: 
EPA GAS AUDIT CYLINDER #540. 

RUN I.D. 
DATE 

C540-VST-R1A C540-VST-RlB C540-VST-R1C 
11/12/92 11/12/92 11/12/92 

POLLUTANT CONCENTRATION - ualNm3 
Acetone 141.184 26.843 17.146 
Acrylonitrile < 0.097 < 0.101 < 0.099 < 
Benzene 2.221 1.013 < 0.099 < 
Bromomet hane < 0.097 < 0.101 < 0.099 < 
2-butanone 0.579 < 0.101 0.690 < 
Carbon Disulfide < 0.097 < 0.101 < 0.099 < 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

0.097 < 
0.290 
0.097 < 
0.097 < 
0.097 < 
0.097 < 

3.187 < 
0.097 < 
0.097 < 
0.097 < 

44.518 
5.504 
0.483 < 
0.869 
0.097 < 

82.663 

67 

0.101 < 
0.203 
0.101 < 
0.101 < 
0.101 < 
0.101 < 

0.101 < 
0.101 < 
0.101 < 
0.101 < 
30.996 
0.608 
0.101 < 
2.938 
0.101 < 

13.067 

0.099 < 
4.434 
0.099 < 
0.099 < 
0.099 < 
0.099 < 

0.099 < 
0.099 < 
0.099 < 
0.099 < 
31.631 
1.478 
0.099 < 
0.690 
0.099 < 

15.668 

AVERAGE 

61.724 
0.099 
1.111 
0.099 
0.457 
0.099 
0.099 
1.642 
0.099 
0.099 
0.099 
0.099 
37.132 
1.129 
0.099 
0.099 
0.099 

35.715 
2.530 
0.228 
1.499 
0.099 
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Figure 2.3.3-1: Sampling and Traverse P o i n t  L o c a t i o n s  f o r  
G r i n d i n g  B u i l d i n g  Ducts .  
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the Kiln Outlet/Sawdust Dryer Inlet at Pine 
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Figure 4.1.5.1-1: EPA Method 20lA Sampling Train 
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Figure 4.1.6.1-1: EPA Method 13B Sampling Train 
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F i g u r e  4.1.9.1-1: Andersen Impactor Sampling Train for Particle 
sizing 
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Figure 4.1.10.3-1: EPA Method 26 Recovery Procedure 
Source: 40 CFR Part 60, Appendix A 
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Analyze a l i q u o t  D iscard  Weigh t o  
us ing  IC for  C I -  n e a r e s t  0.5 g 

Figure 4.1.10.5-1: EPA Method 26 Analysis Procedure 
Source: 40 CFR Part 60, Appendix A 
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Figure 4.1.11.1-1: Continuous Emissions Monitoring Dry 
Extractive System for EPA Methods 3A, 7E, 
and 10 ( O z ,  COz, NO,, CO) . 
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Figure 4.1.11.1-2: Continuous Emissions Monitoring System for EPA 
Method 25A 
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Figure 4.1.12.1-1: EPA Method 18 Sampling Train 
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Figure 4.1.12.3-1: EPA Method la Recovery Procedure 
Source: 40 CFR Part 60, Appendix A 
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Container 1 
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Figure 4.1.12.4-1: EPA Method 18 Analysis Procedure 
Source: 40 CFR Part 60, Appendix A 
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Figure 4.1.13.1-1: Volatile Organic Sampling Train (Method 0030) 
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Figure 4.1.13.3-1: Method 0030 Recovery Procedure 
Source: EPA 60018-84-007 
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Figure 4.1.13.5-1: Method 0030 Analysis Procedure 
Source: EPA 60018-84-007 
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Figure 4.1.14.1-1: EPA Method 0010 Sampling Train f o r  Semi- 
Volatile Organics 
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I 
I MEASUREMENT OF AIR FLOW INTO PRIMARY CRUSHER AT PINE HALL BRICK 

Emissions inventory testing at the # 4 brick production 
facility of Pine Hall Brick Co was conducted during the weeks of 
October 23 through November 7, 1992. Part of this testing included 
sampling for total and PMlO particulate from the primary crushing 
operation. The primary crusher is housed in a building completely 
open on the charging side and largely open on the output side. 
Particulate sampling was done with standard ambient total and PMlO 
collectors located inside and at the top of the charging area. An 
approximation of air flow was determined by using plastic sheeting 
to block the open area around the output conveyor and installing a 
total air flow meter in the center of the plastic. The flow meter 
used has reversing capacity to measure positive and negative flow 
giving a net total flow in feet. For these tests positive flow was 
air entering the crusher building around the output conveyor. The 
Total volumetric flow rate was determined by recording the total 
measurement time and multiplying the flow by the area of the meter 
face (0.0873 sq. ft.). 

Air flow was not measured on the first day (Nov. 2) of 
particulate testing because the flow meter was not available. 
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I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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DATE TIME 
11-3-92 Start 09:30 

stop 1o:oo 

stop 11:02 
Start 10:02 

Start 11:05 
Stop 14:05 
Start 14:07 
Stop 14:57 
Start 15:OO 
Stop 17:35 
Total Time:475 minutes 

11-4-92 Start 07:OO 

Start 09:02 

Start 12:03 
Stop 15:03 
Start 15:04 
Stop 17:34 
Total Time:630 minutes 

stop 09:oo 

stop 12:02 

11-5-92 Start 07:lO 
Stop 15:lO 
Total Time:480 minutes 

TOTAL FLOW 
0 
2,902 
0 - 1,515 
0 

-28,834 
0 - 202 
0 
11,370 
Net flow:-16,279 ft 
Net CFM: - 2.99 
0 

0 

0 

0 

21,578 

28,475: 

19,865 

2,121 
Net flow: 72,039 ft 
Net CFM: 9.983 

0 
71,678 

Net CFM: 13.036 
Net flow: 71,678 ft 

I 
:I 



. . .._ . . 

11-6-92 (Crusher not run on Fridays, charging hopper completely .. 
empty, total flow measured to check empty hopper effect, 

I 
I 
I 
I 
I 

if any) 
Start 07:15 0 
Stop 15:OO 43,379 

Net flow: 43,379 ft 
Net CFM: 8.144 

As expected, air flow into and through the crusher building 
seems to be determined primarily by air movement and winds in the 
immediate vicinity of the building. November 3 was the only day 
with noticeable wind in the area and they were light. This 
probably explains the negative flows observed on Tuesday. 
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A . 0  TEST LOG 
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I 
I1 
I 

TEST LOG 
PINE HALL BRICK - SAWDUST DRYER INLET - 

m TEST RUN START END _ _ _ _  . -~ 
TEST LOCATION METHOD NUMBER DATE TIME TIME 
SD-INLET METHOD 26 IN-M26-R1 11/02/92 13:ll 15:28 
SD-INLET METHOD 26 IN-M26-R2 11/02/92 17:33 19:42 1 SD-INLET METHOD 26 IN-M26-R3 11/03/92 09:15 11:32 - SD-INLET' IMPACTOR IN-IMP-R1 I SD-INLET IMPACTOR IN-IMP-R2 
SD-INLET IMPACTOR IN-IMP-R3 
SD-INLET IMPACTOR IN-IMP-R4 m a SD-INLET 2 0 1A/2 02 IN-MZOlA-Rl 

2 0 1A/2 02 IN-M201A-R2 1 ::::E; 2 0 lA/2 02 IN-M201A-R3 

SD-INLET MULTIMETALS IN-MM-R1 
MULTIMETALS IN-MM-R2 
MULTIMETALS IN-MM-R3 

11/02/92 13:ll 
11/02/92 17:33 
11/03/92 09: 15 
11/05/92 16:44 

11/03/92 16:54 
11/04/92 10:15 
11/04/92 14:12 

11/04/92 19:40 
11/05/92 09:28 
11/05/92 13:25 

METHOD 0030 IN-MO030-Rl 11/06/92 1 1 ~ 3 7  
METHOD 0030 IN-M0030-R2 11/06/92 1 7 ~ 4 2  
METHOD 0030 IN-M0030-R3 11/07/92 0 9 ~ 0 2  

SD-INLET METHOD 0010 IN-M0010-R1 11/06/92 1 1 ~ 3 7  
METHOD 0010 IN-M0010-R2 11/06/92 17:42 
METHOD 0010 IN-M0010-R3 11/07/92 09:02 

SD-INLET METHOD 25A IN-M25A-R1 11/06/92 1 1 ~ 3 7  
SD-INLET METHOD 25A IN-M25A-R2 11/06/92 1 7 ~ 4 2  
SD-INLET METHOD 25A IN-M25A-R3 11/07/92 09:02 

I ::::E:; 
I 
I SD-INLET METHOD 18 IN-M18-M 11/06/92 11:37 

SD-INLET METHOD 18 IN-M18-R2 11/06/92 17:42 
METHOD 18 IN-MlB-R3 11/07/92 09:02 I SD-lNLET 

1 

1 

15:28 
19 : 42 
11:32 
17:55 

19:36 
12 : 55 
16:49 

22141 
11:53 
15:50 

15:05 
20:47 
12:27 

15: 19 
21:02 
13: 12 

15: 19 
21:02 
13:12 

15:19 
21:02 
13:12 

Voided due to sampling difficulties. 

A-2 
t 
I 



TEST LOCATION 
SD-OUTLET A SD-OUTLET A 
SD-OUTLET A 

SD-OUTLET A* 
SD-OUTLET A 
SD-OUTLET A 
SD-OUTLET A 

SD-OUTLET A 
SD-OUTLET A 
SD-OUTLET A 

SD-OUTLET A 
SD-OUTLET A 
SD-OUTLET A 

SD-OUTLET A 
SD-OUTLET A 
SD-OUTLET A 

SD-OUTLET A 
SD-OUTLET A 
SD-OUTLET A 

SD-OUTLET A 
SD-OUTLET A 
SD-OUTLET A 

SD-OUTLET A 
SD-OUTLET A 
SD-OUTLET A 

TEST LOG 
PINE HALL BRICK - SAWDUST DRYER OUTLET A - 

TEST RUN START END 
METHOD NUMBER DATE TIME TIME 

METHOD 26 OA-M26-R1 11/02/92 13:ll 15:28 
METHOD 26 OA-M26-R2 11/02/92 17:33 19:42 
METHOD 26 OA-M26-R3 11/03/92 09:15 11:32 

IMPACTOR OA-IMP-R1 11/02/92 13:ll 15:28 
IMPACTOR OA-IMP-R2 11/02/92 17:33 19:42 
IMPACTOR OA-IMP-R3 11/03/92 09: 15 11:32 
IMPACTOR OA-IMP-R4 11/05/92 16:44 17:55 

2 0 1A/2 02 OA-M2OlA-R1 11/03/92 16:54 19:27 
2 0 1A/ 2 02 OA-M2OlA-R2 11/04/92 1 0 ~ 1 5  12:42 
2 0 1A/2 02 OA-M2OlA-R3 11/04/92 14:12 16:45 

MULTIMETALS OA-MM-R1 11/04/92 19:40 22:41 
MULTIMETALS OA-MM-RZ 11/05/92 09:29 11:53 
MULTIMETALS OA-MM-R3 11/05/92 13:25 15:SO 

METHOD 0030 OA-MOO3O-Rl 11/06/92 11:47 16:38 
METHOD 0030 OA-MOO3O-R2 11/06/92 17:34 21:42 
METHOD 0030 OA-MOO30-R3 11/07/92 09:02 12:47 

METHOD 0010 OA-M0010-R1 11/06/92 11:37 15: 19 
METHOD 0010 OA-MOOlO-R2 11/06/92 17:32 21:02 
METHOD 0010 OA-MOOlO-R3 11/07/92 09:02 13:12 

METHOD 25A OA-M25A-R1 11/06/92 11:37 15: 19 
METHOD 25A OA-M25A-R2 11/06/92 17:32 21:02 
METHOD 25A OA-M25A-R3 11/07/92 09:02 13: 12 

METHOD 18 OA-MlE-Rl 11/06/92 11:37 15: 19 
METHOD 18 OA-M18-W 11/06/92 17:32 21:02 
METHOD 18 OA-M18-R3 11/07/92 09:02 13:12 

I 
I 
I 
4 
I 
I 
I 
1 
0 * Voided due to sampling difficulties. 
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1 
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TEST LOCATION 
SD-OUTLET B 

~~ 

SD-OUTLET B 
SD-OUTLET B 

SD-OUTLET B' 

SD-OUTLET B 
SD-OUTLET B 

SD-OUTLET B 

SD-OUTLET B 
SD-OUTLET B 
SD-OUTLET B 

SD-OUTLET B 
SD-OUTLET B 
SD-OUTLET B 

SD-OUTLET B 
SD-OUTLET B 
SD-OUTLET B 

SD-OUTLET B 
SD-OUTLET B 
SD-OUTLET B 

SD-OUTLET B 
SD-OUTLET B 
SD-OUTLET B 

SD-OUTLET B 
SD-OUTLET B 
SD-OUTLET B 

TEST 
METHOD 

METHOD 26 
METHOD 26 
METHOD 26 

IMPACTOR 
IMPACTOR 
IMPACTOR 
IMPACTOR 

2 0 lA/2 02 
2 0 1A/ 2 02 
201A/2 02 

TEST LOG 
PINE HALL BRICK - SAWDUST DRYER OUTLET B - 

RUN START - ~ 

NUMBER DATE TIME 
OB-MZ6-Rl 11/02/92 13:ll 
OB-M26-R2 11/02/92 17:33 
OB-M26-R3 11/03/92 09:15 

OB-IMP-R1 11/02/92 13: 11 
OB-IMP-RZ 11/02/92 17:33 
OB-IMP-R3 11/03/92 09:15 
OB-IMP-R4 11/05/92 16:44 

OB-MZOlA-R1 11/03/92 16:54 
OB-MZOlA-RZ 11/04/92 10:15 
OB-M201A-R3 11/04/92 14:12 

MJLTIMETALS OB-MM-R1 
MJLTIMETALS OB-MM-RZ 
MULTIMETALS OB-MM-R3 

METHOD 0030 OB-M0030-R1 
METHOD 0030 OB-MO030-RZ 
METHOD 0030 OB-M0030-R3 

METHOD 0010 OB-M0010-R1 
METHOD 0010 OB-MOOlO-RZ 
METHOD 0010 OB-M0010-R3 

METHOD 25A OB-M25A-R1 
METHOD 25A OB-MZSA-RZ 
METHOD 25A OB-M25A-R3 

METHOD 18 OB-M18-Rl 
METHOD 18 OB-MlE-RZ 
METHOD 18 OB-M18-R3 

11/04/92 
11/05/92 
11/05/92 

11/06/92 
11/06/92 
11/07/92 

11/06/92 
11/06/92 
11/07/92 

11/06/92 
11/06/92 
11/07/92 

11/06/92 
11/07/92 
11/07/92 

19:40 
09:28 
13: 25 

11:47 
17 : 32 
09 : 05 

11:37 
17 : 32 
09 : 02 

11:37 
17 : 32 
09:OZ 

11:37 
17 : 32 
09 : 02 

END 
TIME 
15:28 
19:42 
11132 

15:28 
19:42 
llr32 
17:55 

19:24 
12 : 55 
16:41 

22:41 
11:53 
15:SO 

16:37 
21:46 
12:45 

15: 19 
21:02 
13: 12 

15:19 
21:02 
13112 

15:19 
21:02 
13:12 

* Voided due to sampling difficulties. 
A- 4 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX-GAMMA 
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

SANPLINQ RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
t Water 
t Isokinetice 

IN-)O(/TSP-Rl 

11/04/92 METHOD 4 DATA 
19: 40 INIT. FiNAL NET 
22:41 Iml) -0 Lml) 

54 inches IMP.l 0.0 53.0 53.0 
0.250 inches IMP.2 100.0 116.0 16.0 
1.0069 IMP.3 100.0 105.0 5.0 
1.6944 IMP.4 0.0 40.0 40.0 
29.61 in.Hg IMP.5 100.0 
0.84 IMP.6 100.0 

TOTAL 400.0 
120 minutes IMP.7 

S.G. 200.0 

METHOD 3 DATA 
74.087 dcf 002 15.47 
2.098 dcm tco2 4.91 
73.648 decf t co 0.0 
2.086 dscm tN2 79.6 
7.97 % 02+c02 10.0 

102.3 % 

93.0 -7.0 
113.0 13.0 

0.0 
520.0 120.0 
215.5 15.5 

Md 29.40 
Me 28.50 
Ps 29.56 
FO 1.106 
%EA 278.75 

VOLUMETRIC RESULTS - USENQ VOLUMETRIC RESULTS - SI 
Ve 1 oc it y 58.50 ft/sec Velocity 17.83 m/sec 
Actual Flow 55826 acfm Actual Flow 94850 am3/hr 
Std. Flow 30432 scfm Std. Flow 51704 sm3jhr 
Dry Std. Flow 28005 dscfm Dry Std. Flow 47582 dsm3/hr 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT (DeaFl jin.WCl ( in.WC1 tin.WCl jDeaFI fDeaFl 
1 451 -0.72 0.38 0.72 120.294 62 62 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

489 
425 
483 
467 
477 
475 
501 
522 
525 
530 
529 
512 
532 
479 
521 
512 
500 
492 
492 
498 
504 
510 
499 

497 

-0.70 0.40 0.73 
0.39 0.76 
0.37 0.70 
0.37 0.71 
0.57 1.10 
0.60 1.14 
0.63 1.17 
0.50 0.91 
0.45 0.81 
0.44 0.79 
0.42 0.76 
0.35 0.64 
0.63 1.13 
1.00 1.90 
0.79 1.43 
0.84 1.54 
0.87 1.61 
0.81 1.52 
0.88 1.65 
0.80 1.49 
0.77 1.42 
0.70 1.29 
0.45 0.84 

-0.71 0.60 1.12 

E-4 

153.320 
163.233 

204.294 
74.087 

62 62 
66 62 
68 63 
69 63 
71 64 
73 64 
73 64 
74 65 
73 65 
73 65 
73 65 
66 65 
72 67 
77 68 
79 68 
81 70 
81 70 
82 71 
82 72 
82 72 
82 72 
81 72 
80 72 

71 



EPA METHOD 5 DATA 

RUN NUMBER 

COMPONENT 

Probe Waah 
Corr. for Blank 

Filter 

Back Half 

TOTAL 

ACETONE BLANK 
Actual Residue 

IN-MM/TSP-Rl 

TARE FIN= 
larams) j arams L 

65.15493 65.16920 

0.43639 0.51888 

0.00000 0.00000 

0.00154 arms 
Actual Blank Corr. 0.00162 &ne 
Max. Allowable Res. 0.00082 grams 
Volume 100.0 ml 

PARTICULATE EMISSIONS 
Actual Grain Loading 0.02010 
Corrected to 7% 02 0.05146 
Corrected to 12% COZ 0.04913 
Corrected to 50% Excess Air 0.05076 

Mass Rate 4.8255 

NET VOLUME 
juramsL 

0.01427 105.0 
0.01345 

0.08249 

0.00000 

0.09594 

grfdacf 
grfdscf @ 7% 02 
grfdscf @ 12% c02 
grfdscf @ 50% EA 

lbfhr 

SAMPLING OA/OC 
Iaokinetica 102.3 % 
Corrected Meter Volume 73.648 dscf 

B-5 

I 
I 
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; , d  

I1 I1 I1 I1 I1 

0 0 0 d 0 0 0 0 0 0 0  
00000000000 . . . . . . . . . . .  

~ 0 0 0 0 0 0 M 0 . 4 0 0  
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
WETER BOX GAMMA ~~~ ~ ~ 

METER BOX a@ 
BAROMETRIC 
CP 
TEST DURATION 

SAMPLING RESULTS 
Metered Volume 
Metered Volume 
Volume C Std.Cond. 
Volume @ Std.Cond. 
% water 
% Isokinetics 

IN-)(I(/TSP-RZ 

11/05/92 
09:28 
11: 53 

54 inches 
0.250 inches 
1.0069 
1.6944 

0.84 
29.63 in.Hg 

120 minutes 

83.040 dcf 
2.351 dcm 

82.184 dscf 
2.327 dscm 
6.52 % 
99.8 % 

UETHOD 4 DATA 
INIT. 

IMP. 1 0.0 
IMP.2 100.0 
IMP. 3 100.0 
IMP.4 0.0 
IMP.5 100.0 

m 

IMP.6 100.0 
IW.7 
TOTAL 400.0 

S.C. 200.0 

METHOD 3 DATA 
%02 16.10 
%C02 4.81 
%CO 0.0 
%N2 79.1 

02+co2 20.9 

FINAL NET s u  
7 0 . 0  70.0  

120.0 20.0 
100.0 0.0 
2.0 2.0 

104.0 4.0 
105.0 5.0 

0.0 
501.0 101.0 
220.7 20.7 

Hd 29.41 
M s  28.67 
Ps 29.66 
FO 0.998 
%EA 336.84 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

VOLIImTRIC RESULTS - U S W G  VOLIImTRIC RESULTS - SI 
Velocity 65.49 ft/sec Velocity 19.96 m/sec 
Actual Flow 62490 acfm Actual Flow 106173 am3/hr 
Std. Flow 34266 scfm Std. Flow 58219 sm3/hr 
Dry Std. Flow 32033 dscfm Dry Std. Flow 54425 dsm3/hr 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT fDeaFL jin.WCI f in.WCI fin.WCl fdcf) JDeaF) fDeaFL 
467 0.35 0.30 0.58 228.229 64 64 

0.75 0.34 0.66 66 64 
0.18 0.33 0.64 68 64 

463 
470 
474 
468 
460 
479 
481 
515 
531 
534 
539 
501 
505 
510 
511 
501 
492 
490 
482 
488 
501 
503 
505 

495 

0.44 
0.65 
0.65 
0.80 
0.77 
0.76 
0.50 
0.50 
0.56 
0.53 
0.64 
1.30 
1.50 
0.62 
0.70 
0.87 
0.90 
1.20 
1.20 
1.30 
1.30 

0.43 0.78 

0.85 
1.26 
1.27 
1.53 
1.47 
1.40 
0.91 
0.90 
1.01 
0.99 
1.19 
2.41 
2.78 
1.16 
1.32 
1.65 
1.72 
2.28 
2.24 
2.43 
2.42 

1.46 

264.183 
264.467 

311.553 
83.040 
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7 1  
73 
76 
76 
78 
79 
78 
79 
79 
7 1  
75 
78 
83 
83 
82 
82 
83 
83 
84 
85 
85 

-. 
65 
66 
67 
67 
68 
69 
69 
70 
7 1  
70 
72 
7 1  
72 
73 
73 
73 
73 
73 
74 
74 
74 

74 
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1 
1 
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1 
1 
1 
1 
1 
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EPA METHOD 5 DATA 

RUN NUMBER xn-nu/TsP-uZ 

TARE FINAL NET VOLUME 
COMPONENT j arams JaramsL ja ramsL 

Probe Wash 65.18466 65.21510 0.03044 100.0 
Corr. for Blank 0.02966 

Filter 

Back Half 

0.43570 0.51550 0.07980 

0.00000 0.00000 0.00000 

TOTAL 0.10946 

ACETONE BLANK 
Actual Residue 0.00154 grams 
Actual Blank Corr. 0.00154 grams 
Max. Allowable Res. 0.00078 arams ~~~~ 

Volume 100.0 rnl 

PARTICULATE EMISSIONS 
Actual Grain Loadina 0.02055 arldscf - 
Corrected to 70 02 0.05952 Grjdscf @ 70 0 2  
Corrected to 12% COZ 0.05128 gr/dscf @ 1 2 %  COZ 
Corrected to 50% Excess Air 0.05986 gr/decf @ 50% EA 

Mass Rate 5.6433 lb /hr  

SAMPLING OA/OC 
Ieokinetics 99.8 % 
Corrected Meter Volume 82.184 dscf 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 

TEST DVRATION 
CP 

SAMPLINO RESULTS 
Uetered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% Water 
% Isokinetics 

11 105 192 YETBOD 4 DATA 
13:25 INIT. FINAL NET 
15:50 * * -  

54 inches IMP.l 0.0 71.0 71.0 
0.250 inches IMP. 2 100.0 124.0 24.0 
1.0069 IMP.3 100.0 112.0 12.0 
1.6944 IMP.4 0.0 1.0 1.0 
29.41 in.Hs IMP.5 100.0 103.0 3.0 - 
0.84 IMP.6 100.0 104.0 4.0 
120 minutes IMP.7 0.0 

TOTAL 400.0 515.0 115.0 
S.G. 200.0 211.0 11.0 

YETBOD 3 DATA 
76.204 dcf $02 16.05 Md 29.38 
2.158 dcrn 0c02 4.59 Hs 28.54 
74.533 dscf aco 0.0 Ps 29.40 
2.111 dscm %N2 '79.4 Po 1.057 
7.37 % 02 tcoz 20.6 %EA 327.48 
100.5 6 

VOLUMETRIC RESULTS - USENQ VOLVYETRIC RESULTS - SI 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

STACK 
TEMP STATIC 

I DeaF 1 1 in. WC L POINT 
500 -0.14 1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

503 -0.18 
516 -0.15 
516 
503 
490 
471 
487 
486 
483 
493 
505 
483 
484 
488 
488 
485 
486 
475 
470 
519 
525 
539 
478 

495 -0.16 

60.11 ft/sec Velocity 18.32 mfsec 
57357 acfm Actual Flow 97451 arn3/hr 
31160 6cfm Std. Flow 52941 srn3/hr 
28862 dscfm Dry Std. Flow 49038 dsm3/hr 

METER METER TEMPERATURE 
DP DH VOLUME INLET OUTLET 

Jin.WC, Iin.WCl Jdcf) JDeaF, IDeaFL 
0.45 0.84 312.984 71 70 
0.36 
0.42 
0.53 
0.67 
0.90 
1.30 
1.30 
1.30 
0.89 
0.78 
0.61 
0.24 
0.25 
0.28 
0.30 
0.54 
0.68 
0.74 
0.83 
0.80 
0.63 
0.54 
0.32 

0.65 

0.67 
0.77 
0.98 
1.25 
1.70 
2.49 
2.47 
2.47 
1.70 
1.49 
1.14 
0.46 
0.48 
0.53 
0.57 
1.03 
1.30 
1.42 
1.60 
1.47 
1.15 
0.97 
0.61 

1.23 

70 
72 
74 
77 
78 
81 
83 
83 
83 ~~ 

. 84 
355.130 84 
355.249 72 

76 
77 
78 
79 
80 
81 
81 
82 
02 

69 
69 
70 
70 
70 
72 
73 
73 
73 
74 
75 
72 
73 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 

76 
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EPA METHOD 5 DATA 

RUN NUMBER IN-WI(/TSP-R3 

COMPONENT 
TARE FINAL NET VOLUME 

arams ) larams1 la KamSL 

Probe Wash 65.32467 65.36610 0.04143 98.0 
Corr. for Blank 0.04066 

Filter 0.43921 0.49299 0.05378 

Back Half 0.00000 0.00000 0.00000 

TOTAL 0.09444 

ACETONE BLANK 
Actual Residue 0.00154 grams 
Actual Blank Corr. 0.00151 arams 
Max. Allowable Res. 0.00077 Grams 
Volume 100.0 ml 

PARTICULATE EMISSIONS 
Actual Grain Loading 
Corrected to 7% 02 

0.01955 gr/dscf 
0.05604 arldscf @ 7% 02 

~ ~~ 

Corrected to 12% COZ 0.05112 Grjdacf i 12% coz 

nass Rate 4.8376 lbthr 

Corrected to 50% Excess Air 0.05573 gr/dscf @ 50% EA 

SAMPLING OA/OC 
Isokinetics 
Corrected Meter Volume 

100.5 % 
74.533 dscf 
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B . 1 . 2  TSP/MM DATA AND RESULTS - SAWDUST DRYER OUTLET A 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 
CP 
TEST DURATION 

BAKPLINQ RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% Water 
% Iaokinetica 

OA-bO4QTSP-Rl 

11/04/92 
19:40 
22:41 

41 inches 
0.250 inchea 
0.9915 
1.7326 

0.84 
29.61 in.Hg 

120 minutes 

81.477 dcf 
2.307 dcm 
78.602 dscf 
2.226 dscm 
12.22 % 
102.7 8 

NETEOD 4 DATA 
INIT. FINAL NET rn 

IMP. 1 . 0.0 
IMP. 2 100.0 

~ ~~ 

139.0 139.0 
156.0 56.0 

IMP.3 100.0 107.0 7.0 
IMP.4 0.0 1.0 1.0 
IMP. 5 100.0 
IMP.6 100.0 
IMP.7 
TOTAL 400.0 
S.G. 200.0 

NETHOD 3 DATA 
$02 17.20 
% COZ 3.33 
%co 0.0 
%N2 79.5 

02+c02 10.0 

100.0 0.0 
104.0 4.0 

0.0 
607.0 207.0 
225.5 25.5 

Md 29.22 
Ma 27.85 
Pa 28.84 
Fo 1.111 
%EA 455.02 

VOLUMETRIC RESULTS - USENQ VOLUMETRIC RESULTS - SI 
Velocity 44.78 ft/aec Velocity 13.65 m/aec 
Actual Flow 24634 acfm Actual Flow 41854 am3/hr 

19560 acfm Std. Flow 33233 am3/hr Std. Flow 
Dry Std. Flow 17170 dacfm Dry Std. Flow 29172 dam3/hr 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT fDeaFL jin.WC) f in.WC) fin.WCL jdcf) jDeaF) (DeaF) 
1 170 -10.50 0.46 1.30 834.382 72 70 
2 168 
3 171 
4 171 
5 175 
6 176 
7 180 
8 184 
9 187 
10 189 
11 i85 
12 186 ~~ ~ 

13 172 
14 175 
15 178 
16 172 
17 179 
18 186 
19 187 
20 190 
21 191 
22 191 
23 189 
24 190 
25 

AVG . 181 

-10.50 0.47 1.30 81 73 
0.51 1.42 82 73 
0.53 1.50 83 73 
0.50 1.40 84 74 
0.50 1.40 84 74 
0.44 1.25 84 75 
0.44 1.25 84 74 
0.46 1.30 84 75 
0.50 1.40 83 74 
0.56 1.55 84 75 
0.56 1.55 875.954 84 75 
0.48 1.32 876.068 84 72 
0.46 1.30 75 68 
0.48 1.32 80 70 
0.46 1.30 83 72 
0.45 1.25 84 73 
0.46 1.30 85 74 
0.53 1.50 87 75 
0.53 1.50 87 76 
0.53 1.50 88 7 6  
0.47 1.30 88 77 
0.46 1.30 87 77 
0.47 1.30 86 77 

915.973 
-10.50 0.49 1.37 81.477 ' 79 
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EPA METHOD 5 DATA 

RUN NUMBER 

Probe Wash 
Corr. for Blank 

Filter 

Back Half 

TOTAL 

ACETONE BLANK 
Actual Residue 
Actuai Blank Corr. 
Max. Allowable Res. 
Volume 

OA-WITSP-Rl 

TARE FINAL NET VOLUME 
larams) taramsl JaramsL Iml) 

67.25950 67.27180 0.01230 118.0 
0.01137 

0.43460 0.49981 0.06521 

0.00000 0.00000 0.00000 

0.07658 

0.00099 grams 
0.00117 grams 
0.00093 grams 
100.0 ml 

PARTICULATE EMISSIONS 
Actual Grain Loading 
Corrected to 7% 02 
Corrected to 12% C02 

0.01504 ar/dscf 
0.05649 grjdscf @ 7% 02 
0.05418 grfdscf @ 12% C02 

Corrected to 50% Excess Air 0.05564 gr/dscf @ 50% EA 

Mass Rate 2.2129 lb/hr 

SAMPLING OA/OC 
Isokinetics 102.7 % 
Corrected Meter Volume 78.602 dscf 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE 1.D. 
k % E R  BOX G W  
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

PAWLINQ RESULTS 
Metered Volume 
Metered Volume 
volume @ Std.Cond. 
volume C Std.Cond. 
a water 
6 Isokinetics 

OA-MU/TSP-RZ 

11/05/92 
09:29 
11:53 

41 inches 
0.250 inches 

0.9915 
1.7326 

0.84 
29.63 in.Hg 

120 minutes 

80.045 dcf 
2.267 dcm 

77.167 dscf 
2.185 dscm 

METBOD 4 DATA 
INIT. FINAL NET - * -  

IMP. 1 0.0 114.0 114.0 
IMP.2 100.0 160.0 60.0 
IMP.3 100.0 110.0 10.0 
IMP.4 0.0 1.0 1.0 
IMP.5 100.0 104.0 4.0 
IMP.6 100.0 105.0 5.0 
IMP.7 0.0 
TOTAL 400.0 594.0 194.0 

S.G. 200.0 216.2 16.2 

)(ETBOD 3 DATA 
a02 17.13 Md 29.23 
ac02 3.42 MS 27.96 
a co 0.0 Ps 28.86 
6N2 79.5 Fo 1.102 

02+c02 20.6 %EA 445.54 

VOLUMETRIC RESULTS - USEND VOLUMETRIC RESULTS - SI 
Velocity 43.91 ft/sec Velocitv 13.38 mlsec 
Actual blow 
Std. Flow 
Dry Std. Flow 

L 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

25 
AVG . 

-1  L 1  

STACK 
TEMP STATIC 

POINT (DeaFL jin.WC1 
177 -10.50 
180 -10.50 
185 
179 
186 
197 
196 
194 
197 
197 
198 
198 
180 
187 
185 
187 
185 
193 
191 
197 
196 
197 
198 
1 eo 
&,.4 

191 -10.50 

24157 acfm Actual Flow 41043 &3/hr 
18904 scfm Std. Flow 32119 sm3/hr 
16756 dscfm Dry Std. Flow 28468 dsm3/hr 

METER METER TEMPERATURE 
DP DH VOLUME INLET OUTLET 

Iin.WCI (in.WC1 JDeaFI (DeaFL 
0.44 1.25 923.951 70 68 
0.42 1.20 74 69 
0.40 
0.40 
0.43 
0.43 
0.50 
0.51 
0.50 
0.45 
0.44 
0.40 
0.51 
0.50 
0.52 
0.52 
0.51 
0.46 
0.40 
0.43 
0.47 
0.50 
0.51 
e.5n 

0.46 

1.42 
1.45 
1.42 
1.28 
1.25 
1.10 963.131 
1.42 963.641 
1.42 
1.50 
1.50 
1.42 
1.30 

1004.506 
1.31 80.045 

~~ 

79 71 
82 73 
83 73 
85 74 
85 75 
85 76 
85 75 
86 76 
86 77 
86 77 
77 75 
79 75 
82 75 
85 76 
85 76 
85 76 
86 77 
86 77 
86 78 
87 79 
88 79 
89 79 

79 
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I 
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I 
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I 
I 
I 
I I 
I 
I 
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SPA KETHOD 5 DATA 

RUN NUMBER 

WMF’ONENT 

Probe Wash 
Corr. for Blank 

Filter 

Back Half 

TOTAL 

ACETONE BLANK 
Actual Residue 
Actual Blank Corr. 
Max. Allowable Rea. 
Volume 

PARTICULATE EMISSIONS 
Actual Grain Loading 
Corrected to 7% 02 

TARE FINAL NET VOLUME 
jarams) JaramaL 1 arms1 

67.34878 67.37150 0.02272 107.0 
0.02188 

0.43896 0.49349 0.05453 

0.00000 0.00000 0.00000 

0.07641 

0.00099 grama 
0.00106 grama 
0.00084 grama 
100.0 ml 

0.01528 gr/dacf 
0.05634 arldacf @ 7% 02 

Corrected to 12% C02 0.05362 Grjdecf @ 12% C02 
Corrected to 50% Excess Air 0.05558 gr/dacf @ 50% EA 

MaEB Rate 2.1947 lb/hr 

SAMPLING OA/OC 
Iaokinetica 
Corrected Meter Volume 

103.3 % 
77.167 dacf 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
mTER BOX dn@ 
BAROMETRIC 

TEST DURATION 
cp 

SALIPLINQ RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% Water 
% Isokinetics 

OA-M(/TSP-R3 

11/05/92 
13:25 
15:50 

41 inches 
0.250 inches 
0.9915 
1.7326 

0.84 
29.41 in.Hg 

120 minutes 

83.415 dcf 
2.362 dcm 
80.166 dscf 
2.270 dscm 
11.85 % 
104.1 6 

NETBOD 4 DATA 
INIT. FINAL NET 

IMP.l 0.0 146.0 146.0 
IMP.2 100.0 156.0 56.0 
IHP.3 100.0 98.0 -2.0 
IMP.4 0.0 1.0 1.0 
IW.5 100.0 105.0 5.0 
IMP. 6 100.0 104.0 4.0 
IMP.7 0.0 
TOTAL 400.0 610.0 210.0 
S.G. 200.0 218.9 18.9 

YETBOD 3 DATA 
602 17.21 Md 29.22 
6COZ 3.32 Ms 27.89 
6CO 0.0 Ps 28.64 
ON2 79.5 Fo 1.111 

02+c02 20.5 6EA 456.49 

VOLUMETRIC RESULTS - USENQ VOLUMETRIC RESULTS - SI 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

STACK 
TEMP STATIC 

POINT fDeaF1 Jin.WCl 
1 180 -10.50 

179 -10.50 
- 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

180 
178 
19 6 
196 
19 6 
195 
195 
19 6 
19 6 
195 
181 
179 
182 
199 
203 
208 
2 10 
206 
209 
204 
200 
198 

194 -10.50 

46.11 ftfsec Velocity 14.05 mjsec 
25365 acfm Actual Flow 43095 am3Ihr 
19594 scfm Std. Flow 33291 sm3/hr 
17273 dscfm Dry Std. Flow 29347 dsrn3jhr 

METER METER TEMPERATURE 
DP DH VOLUME INLET OUTLET 

1in.wC) fin.WCl (dcf) QggQ fDeaFl 
0.53 1.50 16.910 74 74 
0.52 1.46 79 75 
0.52 1.46 81 76 
0.52 
0.51 
0.50 
0.45 
0.45 
0.50 
0.52 
0.56 
0.58 
0.46 
0.46 
0.44 
0.44 
0.44 
0.50 
0.51 
0.56 
0.55 
0.52 
0.53 
0.53 

0.50 

1.46 
1.46 
1.40 
1.30 
1.30 
1.40 
1.46 
1.60 
1.65 
1.32 
1.32 
1.25 
1.25 
1.25 
1.40 
1.46 
1.60 
1.58 
1.46 
1.50 
1.50 

1.43 
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59.154 
59.472 

100.643 
83.415 

82 76 
82 76 
83 77 
83 77 
82 77 
83 77 
83 77 
83 77 
83 77 

' 72 72 
74 73 
76 73 
77 73 
77 73 
77 73 
79 74 
79 74 
80 74 
79 74 
79 74 
79 7 4  

77 



EPA METHOD 5 DATA 

RUN NUMBER 

I 

COMPONENT 

Probe Wash 
Con. for Blank 

Filter 

Back Half 

TOTAL 

ACETONE BLANK 
Actual Residue 
Actual Blank corr. 
Max. Allowable Res. 
Volume 

PARTICULATE EMISSIONS 
Actual Grain Loadina 

0.43924 0.51693 

0.00000 0.00000 

0.00099 grams 
0.00104 grams 
0.00082 grams 
100.0 ml 

0.02072 - 
Corrected to 70 02 0.07805 
Corrected to 120 COZ 0.07489 
corrected to 500 Excess Air 0.07687 

Mass Rate 3.0677 

NET VOLUME 
jaramsl 

0.03077 105.0 
0.02995 

0.07769 

0.00000 

0.10764 

arfdscf 
grjdscf @ 7% 02 
arldscf @ 120 COZ 
gridscf 50% EA 

lb/hr 

SAMPLING OAfOC 
Isokinetics 
Corrected Meter Volume 

B-2 1 

104.1 0 
80.166 dscf 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAHHA 
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

SANPLINO RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% Water 
% Isokinetics 

OB-W/TSP-Rl 

11/04/92 
19:40 
22:41 

41 inches 
0.250 inches 
1.0082 
1.7651 

0.84 
29.61 in.Hg 

120 minutes 

75.403 dcf 
2.135 dcm 
75.053 dscf 
2.125 dscm 
11.77 % 
102.0 % 

NETBOD 0 DATA 
INIT. FINAL NET * - -  

IMP.1 0.0 128.0 128.0 
IMP.2 100.0 156.0 56.0 
IHP.3 1.00.0 
IMP.4 0.0 
IMP.5 100.0 
IMP.6 100.0 
IMP. 7 
TOTAL 400.0 

S.G. 200.0 

" E O D  3 DATA 
902 17.27 
w 0 2  3.27 
e co 0.0 
%N2 79.5 
02+c02 10.0 

110.0 10.0 
34.0 34.0 
110.0 10.0 
60.0 -40.0 

0.0 
598.0 198.0 
214.8 14.8 

Md 29.21 
Ma 27.89 
Pe 28.90 
Fo 1.110 

%EA 465.82 

VOLUME3!RIC RESULTS - USENO VOLUNETRIC RESULTS - SI 
Velocity 42.73 ft/sec Velocity 13.02 m/sec 
Actual Flow 23505 acfm Actual Flow 39935 am3/hr 
Std. Flow 18710 scfm Std. Flow 31789 sm3/hr 
Dry Std. Flow 16507 dscfm Dry Std. Flow 28046 dsm3/hr 

STACK METER METER TEMPERATURe 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT tDeoFL jin.WC1 tin.WC1 lin.WCI ldcfl jDeaF1 (DesFL 
1 179 -9.70 0.30 0.84 113.103 . 64 64 
2 180 -9.70 0.32 0.90 65 64 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

180 
181 
181 
181 
182 
182 
183 
181 
181 
180 
177 
179 
179 
180 
180 
181 
182 
182 
182 
182 
181 
179 

181 

0.31 0.87 
0.37 1.03 
0.35 0.98 
0.41 1.15 
0.50 1.40 
0.55 1.54 ~~~ ~ 

0.62 1.73 
0.65 1.82 
0.66 1.85 
0.60 1.68 
0.35 0.99 
0.34 0.96 
0.34 0.96 
0.32 0.90 
0.39 1.09 
0.38 1.06 
0.43 1.20 
0.46 1.29 
0.53 1.48 
0.57 1.60 
0.55 1.54 
0.57 1.60 

-9.70 0.45 1.27 

.. .. 
66 64 
68 65 
12 65 
13 66 
15 67 
76 67 
77 68 
77 68 ~~ 

78 69 
150.292 78 70 
150.597 12 68 

65 64 
67 64 
72 66 
74 67 
77 68 
78 69 
79 70 
80 71 
81 71 
81 12 
81 72 

186.811 
75.403 71 
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)%PA METHOD 5 DATA 

RUN NUMBER OB-UM/TSP-Rl 

TARE FINAL NET VOLUME 
COMPONENT I a r m s  \ .larams1 ja rmsl tml) 

Probe Wash 67.94487 67.95510 0.01023 110.0 
Corr. for Blank 0.00937 

Filter 0.43462 1.09172 0.65710 

Back Half 0.00000 0.00000 0.00000 

TOTAL 0.66647 

FCETONE BLANK 
Actual Residue 0.00118 grams 
Actual Blank Corr. 0.00124 arams 
 ax. Allowable Res. 0.00086 grams 
Volume 105.0 ml 

PARTICULATE EMISSIONS 
Actual Grain Loading 0.13704 gr/dscf 
Corrected to 70 02 0.52475 gr/dscf @ 7% 02 
Corrected to 120 C02 0.50290 gr/dscf @ 12% C02 
Corrected to 50% Excess Air 0.51693 gr/dscf @ 50% EA 

Mass Rate 19.3894 lb/hr 

SAMPLING OAIOC 
Isokinetics 
Corrected Meter Volume 

102.0 a 
75.053 dscf 
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I 
RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
X~TER BOX me 

CP 
BAROMETRIC 

TEST DURATION 

SAMPLINQ RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% Water 
6 Isokinetics 

0.250 inches 
1.0082 
1.7651 

0.84 
29.63 in.Hg 

120 minutes 

72.906 dcf 
2.064 dcm 
72.342 dscf 
2.049 dscm 
10.56 % 
101.1 % 

VOLUMETRIC RESULTS - USENQ 
Velocity 40.99 ftlsec 
Actual Flow 22551 acfm 
Std. Flow 17938 scfm 
Dry Std. Flow 16044 dscfm 

STACK 
TEMP STATIC DP DH 

POINT (DeaF) cin.WCl .lin.WC) (in.WCI 
177 -9.70 0.34 0.96 1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

~ 

177 
178 
178 
179 
180 
178 
185 
184 
182 
185 
183 
177 
178 
180 
180 
181 
183 
184 
184 
183 
185 
189 
187 

182 

~ ~~ 

-9.70 0.36 i.oi 
0.31 
0.36 
0.39 
0.35 
0.38 
0.46 
0.49 
0.52 
0.55 
0.53 
0.35 
0.27 
0.28 
0.31 
0.32 
0.35 
0.40 
0.47 
0.51 
0.55 
0.58 
0.59 

-9.70 0.42 

0.87 
1.01 
1.09 
0.98 
1.07 
1.28 
1.37 
1.45 
1.53 
1.48 
0.98 
0.76 
0.78 
0.87 
0.89 
0.98 
1.11 
1.31 
1.42 
1.53 
1.60 
1.64 

1.17 

NETBOD 4 DATA 
INIT. FINAL. NET 
tml) tml) 

IMP.l 0.0 54.0 54.0 
IMP.2 100.0 168.0 68.0 
IMP. 3 100.0 135.0 35.0 
IMP.4 0.0 4.0 4.0 
IMP.5 100.0 105.0 5.0 
IMP. 6 100.0 100.0 0.0 
IMP.7 0.0 
TOTAL 400.0 566.0 166.0 
S.G. 200.0 215.4 15.4 

M O D  3 DATA 
%02 17.28 Md 29.21 
%C02 3.26 Ms 28.03 
%co 0.0 Ps 28.92 
0N2 79.5 Fo 1.110 

02+c02 20.5 $EA 467.35 

VOLUMETRIC RESULTS - SI 
Velocity 12.49 m/sec 
Actual Flow 38315 am3jhr 
Std. Flow 30476 sm3jhr 
Dry Std. Flow 27258 dsm3jhr 

METER METER TEMPERATURE 
VOLUME 

192.253 

229.555 
229.722 

265.326 
72.906 

INLET 

63 
64 
67 
70 
72 
73 
75 
76 

' 77 
78 
79 
79 
73 
73 
75 
77 
78 
79 
80 
81 
82 
83 
84 
84 

(DegF1 
OUTLET 
.r DeaF 1 

62 
62 
63 
64 
65 
66 
67 
67 
68 
69 
70 
70 
70 
70 
71 
71 
72 
72 
73 
73 
74 
74 
75 
75 

73 

i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
1 
1 
1 
1 
I 

B-2 7 
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EPA WETHOD 5 DATA 

RUN NUMBER OB-WOI/TSP-RZ 

COMPONENT 

Probe Wash 
Corr. for Blank 

Filter 

Back Half 

TOTAL 

ACETONE BLANK 
Actual Residue 
Actual Blank Corr. 
Max. Allowable Res 
Volume 

PARTICULATE EMISSIONS 
Actual Grain Loading 

TARE FINAL NET VOLUME 
1 a r m s  IaramsL la ramsL 

64.50708 64.52160 0.01452 115.0 
0.01362 

0.43372 1.10686 0.67314 

0.00000 0.00000 0.00000 

0.68676 

0.00118 grams 
0.00129 grams 
0.00090 grams 
105.0 ml 

0.14650 qrldscf - 
Corrected to 7% 02 0.56254 Grjdscf @ 7% 02 
Corrected to 12% COZ 0.53927 grfdscf @ 12% COZ 

Mass Rate 20.1465 lb/he 

Corrected to 50% Excess Air 0.55412 grfd8Cf @ 50% EA 

SAMPLING OAIOC 
Isokinetics 101.1 % 
Corrected Meter Volume 72.342 dscf 

B-28 
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RUN NUMBER OB-MMlTSP-R3 

DATE 11/05/92 YETBOD 4 DATA 
START TIME 13:25 INIT. FINAL NET 

STACK DIAM. 41 inches IMP.l 0.0 124.0 124.0 
NOZZLE I.D. 0.250 inches IMP.2 100.0 135.0 35.0 
METER BOX GAMMA 1.0082 IMP.3 100.0 104.0 4.0 
METER BOX dH@ 1.7651 IMP.4 0.0 2.0 2.0 
BAROMETRIC 29.41 in.Hg IMP.5 100.0 107.0 7.0 
CP 0.84 IMP.6 100.0 104.0 4.0 
TEST DURATION 120 minutes IMP.7 0.0 

TOTAL 400.0 576.0 176.0 
S.G. 200.0 214.7 14.7 

END TIME 15:50 rml,mtml, 

SAUPLINO RESULTS NETEOD 3 DATA 
Metered Volume 72.615 dcf $02 17.31 Md 29.20 
Metered Volume 2.056 dcm %C02 3.17 Ms 27.94 
Volume @ Std.Cond. 70.768 dscf %CO 0.0 P8 28.70 
Volume @ Std.Cond. 2.004 dscm %N2 79.5 Fo 1.132 
% Water 11.25 % 02+c02 20.5 %EA 469.96 
% Isokinetics 101.8 % 

VOLUMETRIC RESULTS - USENQ VOLUMETRIC RESULTS - SI 
Ve 1 oc i t y 40.37 ftfeec Velocity 12.30 mfsec 
Actual Flow 22208 acfm Actual Flow 37731 am3fht 
Std. Flow 17572 scfm Std. Flow 29856 sm3fhr 
Dry Std. Flow 15595 dscfm Dry Std. Flow 26495 dsm3fhr 

STACK 
TEMP STATIC 

POINT I DeaF L f in. WC L 
1 176 -9.60 
2 176 -9.70 
3 177 
4 178 
5 179 
6 180 
7 183 
8 184 
9 185 
10 183 
11 182 
12 181 
13 175 
14 177 
15 178 
16 179 
17 180 
18 180 
19 180 
20 181 
21 183 
22 182 
23 182 
24 181 
25 

AVG . 180 -9.65 

DP DH 
lin.WC) fin.WC) 

0.25 0.70 
0.28 0.79 
0.28 0.79 
0.31 0.87 
0.32 0.90 
0.34 0.95 
0.39 1.09 
0.48 1.34 
0.54 1.50 
0.56 1.56 
0 . 5 7  1.59 
0.57 1.60 
0.34 0.96 
0.35 0.98 
0.33 0.93 
0.33 0.93 
0.33 0.93 
0.35 0.99 
0.40 1.13 
0.42 1.18 
0.45 1.26 
0.48 1.35 
0.49 1.37 
0.48 1.35 

0.40 1.13 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 
(dcfl JDeaF) fDeaFL 
269.942 71 69 

72 70 
75 71 
78 72 
79 72 
82 7 5  
82 74 
82 74 
84 75 
85 76 
85 76 

306.321 86 77 
306.583 75 75 

78 75  
79 76 
81 75  

, 83 76 
83 76 
84 77 
85 77 
86 78 
85 77 
86 78 
88 79 

342.819 
72.615 78 
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EPA METHOD 5 DATA 

RUN NUMBER OB-Mn/TSP-R3 

TARE FINAL NET VOLUME 
COMPONENT jarams) JaramsL j a  K a m S L  + 
Probe Wash 64.79537 64.80410 0.00873 117.0 
Corr. for Blank 0.00781 

Filter 0.43935 1.14447 0.70512 

Back Half 0.00000 0.00000 0.00000 

TOTAL 0.71293 

ACETONE BLANK 
Actual Residue 0.00118 grams 
Actual Blank Corr. 0.00131 grams 
Max. Allowable Res. 0.00092 grams 
Volume 105.0 ml 

PARTICULATE EMISSIONS 
Actual Grain Loadina - 
Corrected to 7% 02 
Corrected to 12% C02 
Corrected to 50% Exce 

Mass Rate 

0.15547 gr/dscf 
0.60195 gr/dscf @ 7% 02 
0.58852 gr/dscf @ 12% C02 

20.7810 lb/hr 

0.59074 gr/dScf @ 50% EA 

SAMPLING OAIOC 
Isokinetics 
Corrected Meter Volume 

101.8 % 
70.768 dscf 
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RUN NUMBER IN-N2OlA-R1 

DATE 
START TIW 

11/03/92 lBTBOD 4 DATA 
16:54 INIT. FINAL NET 

END TIME 19:36 A J ! L L l p l l l & L u  
STACK DIM. 54 inches IKP.l 100.0 169.0 69.0 
NOZZLE I.D. 0.215 inches IKP.2 100.0 104.0 4.0 
WETER BOX CAKMA 1.0069 IKP.3 100.0 101.0 1.0 
llETER BOX dH@ 1.6944 IUP.4 0.0 0.0 0.0 
BAROWTRIC 29.84 in.Hg IUP.5 0.0 0.0 0.0 

0.84 IUP.6 0.0 0.0 0.0 
131 minutes IKP.7 0.0 

CP 
TEST DURATION 

TOTAL 300.0 374.0 74.0 
8.0.  200.0 215.4 15.4 

-LING RESULTS -OD 3 DATA 
Uetered Volume 59.176 dcf no2 15.63 Ud 29.39 
Uetered Volume 1.676 dcm nco2 4.79 Us 28.63 
Volume @ Std.Cond. 58.972 dacf nco  0.0 Pa 29.82 
Volume @ Std.Cond. 1.670 dscm nN2 79.6 PO 1.100 
n water 6.66 n 02+c02 10.0 %EA 290.57 
% Isokinetics 114.8 n 

VOLUWTRIC RSSULTS - USp10 VOLUWTRIC mBuLTs - SI 
Velocity 49.89 ft/sec Velocity 15.21 m/sec 
Actual Flow 47604 acfm Actual Flow 80879 am3Ihr 
Std. Flow 26478 scfm Std. Flow 44987 em3/hr 
Dry Std. Flow 24714 dscfm Dry Std. Flow 41990 dsm31hr 

STACK KETER UETER TEMPERATURE 
TEUP STATIC DP DH VOLUME INLET OUTLET 

~ L D ! 2 ! a U ~  
356 -0.15 0.25 0.58 925.793 91 89 

EJJU k lin.w~1 lin.wc, lin.wc1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
AVO. 

357 
380 
464 
483 
486 
511 
538 
551 
555 
568 
570 
397 
483 
509 
455 
504 
496 
477 
489 
486 
513 
517 
519 

486 

-0.47 0.26 
0.33 
0.35 
0.37 
0.40 
0.68 
0.55 
0.45 
0.43 
0.40 

0.58 
0.58 
0.58 
0.58 
0.58 
0.58 
0.58 
0.58 
0.58 
0.58 

0.37 0.58 
0.27 0.58 
0.30 0.58 
0.62 0.58 
0.72 0.58 
0.78 0.58 
0.85 0.58 
0.44 0.58 
0.46 0.58 
0.40 0.58 
0.38 0.58 
0.40 0.58 
0.31 0.58 

-0.31 0.45 0.58 

B-35 

83 
81 
81 
81 
80 
79 
78 
77 
76 
76 

954.348 75 
957.444 67 

66 
68 
69 
69 
68 
68 
68 
68 
68 
67 
67 

988.065 ' 

59.176 

85 
83 
82 
80 
79 
78 
76 
75 
74 
73 
73 
66 
65 
65 
65 
64 
64 
64 
63 
63 
63 
63 
62 

13 



FPA METHOD 201A/202 ANALY SES 

RUN 1.D. I~-Y2OlA-R1 

CORRECTED 
NET FOR BLANX 

SVHHARY 

COMPONENT jarams, jaramsl 

Probe Wash 0.00771 0.00696 

Filter 0.05480 0.05480 

Total CPM 0.15329 0.09271 

TOTAL PM 0.21580 0.15447 

ANALYTICAL DATA 

-OD 5 C O I B O ~ S  
TARE FINAL NET VOLUME 

j arms 1aramsL j a  rams L u 
Acetone Probe Wash 65.04909 65.05680 0.00771 95.0 
Acetone Residue 67.06294 67.06490 0.00196 120.0 
Applicable Acetone Blank 0.00155 95.0 
Max. Allowable Blank 0.00075 120.0 
Filter 0.41115 0.46595 0.05480 

WTBOD 202 coI(P0"TS 

volume of Cont.#4 
Organic CPM 
MeC12 Blank 
Inoraanic CPM iUncorr.\ 
HZ0 h a n k  
Sulfate Aliauot Volume - 
Sulfate 
Chloride 
Inorganic CPM (Corr.) 

REAGENT 
TARE FINAL NET VOLUME CONC . 

1aramsL ja rams1 I m l ) L E 9 f U  
420.2 

74.51070 74.54490 0.03420 275.0 
64.93590 64.96180 0.02590 125.0 
111.76650 111.88310 0.12243 346.2' 
104.87950 104.88260 0.00310 297.6 

20.0 

- 
PARTICULATE EMISSIONS 

Actual Grain Loading (gr/dscf) 
Corrected to 7% 02 (gr/dscf) 
Corrected to 12% C02 (gr/dscf) 
Corrected to 50% Excess Air (gr/dscf) 

420.2 126.0 
100.0 14.9 

0.11909 

FILTERABLE 
0.0162 
0.0426 
0.0405 
0.0421 

CPH 
0.0243 
0.0640 
0.0608 
0.0632 

TOTAL 
0.0404 ~ ~~~~ 

0.1066 
0.1013 
0.1053 

Mass Rate (lb/hr) 3.42 5.14 8.56 

SAMPLING OAlOC 
Isnkinetice (a !  
Corrected Meter Volume (dscf) 

114.8 
58.972 

( * )  Water rinses equaled 46.2 ml. 
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RON NUXBER 

DATE 
START TIKE 
END TIXE 
STACK DIAX. 
NOZZLE I.D. 

I R - Y ~ O I A - R ~  

11/04/92 
10x15 
12:55 

54 inches 
0.215 inches 

1.0069 
1.6944 

-OD 4 DATA 
INIT. FINAL NET 

~~ 

167.0 67 .0  
103.0 3.0 
100.0 0.0 
0.0 0.0 

A.Du 
IXP. 1 100.0 
IXP. 2 100.0 
IXP. 3 100.0 
IXP.4 0.0 
IXP.5 
IXP.6 

WeTER BOX CAXXA 
XETER BOX dH@ 
WeTER BOX CAXXA 
XETER BOX dH@ 
EAROMZTRIC 
cn 
EAROMZTRIC 
cn 

29.76 in.Hg 
0.84 

0.0 
0.0 

&T DURATION 126 minutes 118.7 
TOTAL 300.0 

0.0 
310.0 70.0 

6.0. 200.0 211.6 11.6 

smrpLIno RESULTS 
Xetered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume B Std.Cond. 
t Water 
t Isokinetics 

-OD 3 DATA 
e02 15.65 
tco2  4.88 
em 0.0 

56.140 dcf 
1.590 dcm 

56.639 dscf 
1.604 d8cm 

6.35  e 
9 5 . 5  e 

Xd 29.41  
Xs 28.68 
Ps 29.71 
Po 1.076 
tEA 293.62 

tu2 79.5 
02+c02 20.5 

V O L T R I C  RESULTS - 08810 VOLmaTRIC RESULTS - 81 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

60.58 ftlsec Velocity 18.41 m/sec 
57812 acfm Actual Flow 98223 am3/hr 
31837 8cfm Std. Flow 54092 srn3/hr 
29814 dscfrn Dry Std. Flow 50655 dsm3/h 

STACK 
TEMP STATIC 

KEETER KETER TEXPERATURE 
DP DH VOLUHE INLET OUTLET 

mL&aurin.wc) 
1 395 -0.70 

un.wc, Gn.wc, D e a f 1  
0.40 0.55 997.224 57 57 

2 479 
3 480 
4 480 
5 466 
6 4 7 1  
7 497 
8 517 
9 526 

10 535 
11 510 
1 2  548 
13 510 
34 511 
15 498 
16  488 
17 480 
18 478 
19 475 
20 483 

0.39 
0 . 4 1  
0.42 
0.69 
0 . 7 1  
0.74 
0.63 
0.48 
0.42 
0.39 
0.34 
0 .70  
0 .71  
0 . 6 1  
0.88 
0.94 
0.95 
0.90 
0 .91  
0.80 
0 . 7 1  
0.74 
0.73 

0.65 

0.55 
0 . 5 5  

58 57 
59 56 

0.55 
0 . 5 5  
0 .55  
0 . 5 5  
0 . 5 5  
0.55 

60 57 
6 1  57 
62 57 
63 58 
65 59 
64 58 

0.55 
0 . 5 5  
0 . 5 5  
0 . 5 5  
0 . 5 5  
0 . 5 5  
0.55 
0.55 
0 .55  
0 .55  
0.55 
0 .55  
0.55 
0.55 
0 . 5 5  

0 . 5 5  

66 
66 
69 
62 
68 
10 
72 
73 
14 
14 
1 4  
14  
1 5  
74 
1 4  

59 
60 
62 
6 1  
63 
64 
65 
66 
61 
67 
6 1  
68 
68 
68 
68 

1021.747 
1022.215 

1053.832 
1053.832 

56.140 

2 1  490 
22 498 
23 497 
24 496 
2 5  

nvc . 492 -0.70 65 
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EPA METHOD 2OlAl202 ANAL YSES 

RUN I.D. IN-M2OlA-R2 
* 

SVMEYIRY 
CORRECTED 

NET FORBLANK 
COMPONENT jaramel &z!mE.L 

Probe Wash 0.00937 0.00859 

Filter 0.04341 0.04341 

Total CPM 0.13286 0.07256 

TOTAL PM 0.18564 0.12455 

ANALYTI CAL D AT4 

WTHOD 5 COWPOHIMTS 
TARE FINAL NET VOLUME 

jaramsL jaramsL j a  rams L lmll 
Acetone Probe Wash 66.32873 66.33810 0.00937 100.0 
Acetone Residue 67.06294 67.06490 O.GO196 120 * 0 
ADDliCable Acetone Blank 0.00163 100.0 _ _  
Max. Allowable Blank 
Filter 

YETBOD 202 COIIPOWEWTS 

Volume of Cont.#4 
Organic CPM 
MeC12 Blank 
Inorganic CPM (Uncorr.) 
H2O Blank 
Sulfate Aliquot Volume 
Sulfate 
Chloride 
Inorganic CPM (Corr.) 

PARTI CULATE EMISSION S 

0.00078 120.0 
0.41402 0.45743 0.04341 

REAGENT 
TAPE FINAL NET VOLUME CONC . 

jarams L JaramsL j a  rams L c & ! d u  
389.3 

65.77360 65.80410 0.03050 275.0 
64.93590 64.96180 0.02590 125.0 

Actual Grain Loading (arldecf) 

107.33710 107.43910 0.10752 319.3' 
104.87950 104.88260 0.00310 297.6 

20.0 
389.3 142.0 
100.0 26.7 

0.10236 

FILTERABLE Cpn TOTAL 
0.0142 0.0198 0.0339 

Corrected to 7% 02 igiidkf) . 0.0375 0.0523 0.0899 

Corrected to 50% Excess A i r  (gr/dscf) 0.0372 0.0519 0.0891 
Corrected to 12% C02 (gr/dscf) 0.0348 0.0486 0.0835 

Mass Rate (lb/hr) 3.62 5.05 8.67 

SAMPLING OAlOC 
isokinetice ( ^ s i  
Corrected Meter Volume (dscf) 

nr 2 2 . 5  
56.639 

( * )  Water rinses equaled 19.3 ml. 
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DATE 
START T I M  
END TIME 
STACK DIAU. 
NOZZLE I.D. 
)IBTER BOX GAlMA 
mTER BOX dH@ 
BAROWETRIC 
CP 
TEST DURATION 

s m m n o  RESULTS 
Uetered Volume 
Uetered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
\ Water 
\ Isokinetice 

Actual klow 
Std. Plow 
Dry Std. Plow 

In-n2OU-R3 

11104f 92 
14; 12' 
16:49 

54 inches 
0.215 inches 

29.61 Ln.Bg 

1.0069 
1.6944 

0.84 
130 minutee 

58.603 dcf 
1.659 d& 
58.246 dscf 
1.649 dscm 
6.05 \ 
98.8 \ 

-OD 4 DATA 
INIT. PINAL NET 
A L u - L n l l m u  

IUP.1 100.0 171.0 71.0 
IUP.2 100.0 , 91.0 -3.0 
IUP.3 100.0 
IUP.4 0.0 
IUP.5 

86.0 -14.0 
18.0 18.0 

0.0 

-OD 3 DATA 
bo2 15.39 
\ a 2  5.08 
\co 0.0 
\N2 79.5 

OZ+coZ , 20.5 

Ud 29.43 
Us 28.74 
Ps 29.60 
PO 1.085 
\EA 274.53 

VOLuKFI?IIC RESULTS - UBplO VOLmaTRIC RESULTS - SI 
Velocitv 59.01 ft leec Velocity 17.99 m/eec 

Actual Plow 95615 am3/hr 
Std. Flow 51883 sm3fhr 
Dry Std. Plow 48744 dsm3/h 

STACK 
TEMP STATIC 

zQui2LDQ!aElL&rdm 
489 -0.18 1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1 5  
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG 

490 -0.12 
484 
486 
483 
483 
490 
526 
542 
554 
560 
564 
509 
519 
515 
513 
488 
475 
478 
484 
484 
484 
489 
490 

503 -0.15 

56312 acfm 
30537 scfm 
28690 dscfm 

DP DH 
lin.WC, rin.WCl 

0.35 0.55 
0.41 
0.48 
0.54 
0.48 
0.45 
0.82 
0.60 
0 . 4 7  
0.42 
0 .40  
0.36 
0.64 
0.59 
0.55 
0.68 
0.80 
0.96 
0.89 
0.77 
0.19 
0.72 
0.70 
0.74 

0.61 

0.55 
0.55 
0.55 
0 . 5 5  
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 

0.55 
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UETER M T E R  TEUPERATURE 
VOLUUE INLET OUTLET 

54.314 65 65 
66 65 
66 64 
66 64 
68 64 
69 64 
70 65 
72 65 
71 65 
71 . 65 

~~~ 

~~ 

7 i  65 
80.472 71 66 
81.180 . 67 66 

71 67 
73 68 
7 5  69 
76 69 
77 70 
78 71 

113.625 79 73 
113.625 
58.603 70 



BPA METHOD 201A/ZO2 ANALY SES 

RUN I.D. IN-W201A-R3 

SWXll7 Y 
CORRECTED 

NET FOR BLANX ~ 

COMPONENT J atam 8 )  (aramsl 

Probe Wash 0.00604 0.00510 

Filter 0.05250 0.05250 

Total CPM 0.12482 0.06472 

TOTAL PM 0.18336 0.12231 

ANALYTICAL DATA 

WTBOD 5 COMPONZNTS 
TARE 

J arams L 

Acetone Probe Wash 64.85896 
Acetone Residue 67.06294 
Applicable Acetone Blank 
 ax. Allowable Blank 
Filter 0.42605 

WTBOD 202 C o Y P 0 " T S  

Volume of Cont.#4 
Oraanic CPM 

TARE 
jaramsl 

65.89960 
Meel2 Blank 64.93590 
Inorganic CPM (Uncorr.) 98.86280 
H20 Blank 104.87950 
Sulfate Aliquot Volume 
Sulfate 
Chloride 
Inorganic CPM (Corr.) 

PARTICULATE EMISSIONS 

Actual Grain Loading (gr/dscf) 
Corrected to 7% 02 (gr/dscf) 
Corrected to 12% CO2 (gr/dscf) 
Corrected to 50% Excess Air (gr/dscf) 

Mass Rate (lb/hr) 

SAMPL ING OAIOC 
Isokinetics ( a )  
Corrected Meter Volume (dscf) 

FINAL NET VOLUME 
Jaramsl la rams L Lmll 
64.86500 0.00604 120.0 
67.06490 0.00196 120.0 

0.00196 120.0 
0.00094 120.0 

0.47855 0.05250 

REAGENT 
FINAL NET VOLUHE CONC . 

J a r m  sl l a  rams a A r s f u  
361.5 

65.95480 0.05520 275.0 
64.96180 0.02590 125.0 
98.93140 0.07262 300.0* 
104.88260 0.00310 297.6 

20.0 
361.5 160.0 
100.0 12.0 

0.06962 

FILTERAB LE -SELL TOTAL 
0.0153 0.0171 0.0324 
0.0385 0.0433 0.0818 
0.0360 0.0405 0.0766 
0.0381 0.0428 0.0809 

3.75 4.22 7.97 

sa.= 
58.246 

( * )  There was no water rinse. 
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RUN NUMBER 

DATE 
START TIME 
END TIHE 
STACK DIAU. 
NOZZLE I.D. 
KZTER BOX CAKMA 
mTER BOX dH@ 
BAROMETRIC 

TEST DURRTION 
CP 

-1WQ RESULTS 
Uetered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
8 Water 
0 Isokinetica 

OA-Y10 U - R l  

13 103 192 
16: 54 
19x27 

41 inches 
0.197 inches 
1.0144 
1.8838 
29.84 in.Ha - 
0.84 
121 minutes 

52.652 dcf 
1.491 dcm 
52.724 dscf 
1.493 dscm 
10.93 % 
112.2 8 

-OD 4 DM!A 
XNIT. FINAL NET 
~ ~ L l r l l U  

IW.1 100.0 213.0 113.0 
InP.2 100.0 114.0 14.0 
InP.3 100.0 102.0 2.0 
IUP.4 0.0 0.0 0.0 
IUP.5 0.0 0.0 0.0 
IXP. 6 0.0 0.0 0.0 
IUP.7 0 . 0  
&TAL 300.0 429.0 129.0 

S.C. 200.0 208.4 8.4 

-OD 3 DATA 
a02 17.55  Ud 29.11 
tc02 2.58 Us 27.90 
aco 0.0 Pa 29.07 
\N2 79.9 PO 1.298 

02+co2 10.0 \EA 496.37 

VOLUKETRIC RESULTS - W S m G  VOLUNETRIC RESULTS - BI 
Ve 1 oc i t y 43.35 ft/sec Velocity 13.21 mlsec 
Actual Flow 
Std. Flow 
Dry Std. Flow 

23848 ackm Actual Flow 40518 &3/hr 
18911 acfm Std. Flow 32130 sm31hr 
16845 dscfm Dry Std. Flow 28620 dam3 f h r  

STACK 
TEUP STATIC 

1 185 -10.50 
2 189 -10.50 
3 192 
4 193 
5 189 
6 187 
7 187 
8 190 
9 186 

E e t l l T m r i n . w c ,  

10 183 
11 182 
12 182 
13 183 
14 182 
1 5  189 
16 187 
17 187 
18 190 
19 189 
20 187 
21 185 
22 187 
23 189 
24 185 
25 

AVG . 187 -10.50 

METER W T E R  TEUPERATURE 
VOLUME INLET OUTLET DP DH 

0.47 0.62 319.421 72 72 
0.62 78 76 

Lln.WC)Lln.WCIldcf lLQSgELLQ!aLu 
0.48 
0.49 
0.53 
0.49 
0.46 
0.41 
0.42 
0 .45  
0.49 
0 .50  
0.47 
0.41 
0.34 
0.47 
0.44 
0.43 
0.49 
0.51 
0.51 
0.47 
0.41 
0.43 
0.42 

0.46 

0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 

0.62 
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79 76 
81 77 
81 77 
81 76 
81 77 
80 76 
80 76 
79 76 
79 75 

346.069 79 76 
346.175 72 72 

70 71 
72 71 
72 70 
72 70 
72 70 
72 69 
72 69 
71 68 
73 68 
71 68 
72 69 ~- 

372.179 
52.652 

- _  

74 



,EPA METHOD 201A1202 ANALYSES 

RUN I.D. OA-W20lA-R1 

SUMMAR Y 

COMPONENT 

Probe Wash 

CORRECTED 
NET FOR BLANX 

(seams) I arams 

0.01264 0.01174 

Filter 0.03509 0.03509 

Total CPM 0.04614 0.00616 

TOTAL PM 0.09387 0.05299 

ANALYTICAL DATA 

-OD 5 COI(POWKNTS 
TARE 

jaramsh 

Acetone Probe Wash 63.92726 
Acetone Residue 64.85998 
Applicable Acetone Blank 
M&f. Allowable Blank 
Filter 

METE00 202 C0MPO"TS 

Volume of Cont.#4 
Organic CPM 
MeCl2 Blank 
Inorganic CPM (Uncorr.) 
H20 Blank 
Sulfate Aliquot Volume 
Sulfate 
Chloride 
Inorganic CPM (Corr.) 

0.41335 

TARE 
1 arms L 

71.96950 
66.25090 

PARTICULATE EMISSIONS 

Actual Grain Loading (gr/dscf) 
Corrected to 7% 02 (gr/dscf) 
Corrected to 12% CO2 (gr/dscf) 
Corrected to 50% Excess Air (gr/dscf) 

Mass Rate (lb/hr) 

~ ~ ~ . _  
Corrected Me&; Volume (dscf) 

FINAL NET VOLUME 
J arams ) 1aramsL u 
63.93990 0.01264 115.0 
64.86180 0.00182 115.0 

0.00182 115.0 ~~~ ~ 

0.00090 115.0 
0.44844 0.03509 

REAGENT 
FINAL NET VOLUME 

498.0 
72.00610 0.03660 275.0 
66.26720 0.01630 125.0 
106.43400 0.01000 369.8* 
105.68220 0.00330 296.5 

20.0 
498.8 
100.0 

Ja rams L L 

0.00954 

FILTERAB LE CPM 2.QTAL 
0.0137 0.0018 0.0155 
0.0569 0.0075 0.0644 
0.0638 0.0084 0.0721 
0.0545 0.0072 0.0617 

1.98 0.26 2.24 

112.2 
52.724 

( * )  Water rinse equaled 69.8 ml. 
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DATE 
SThRT TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
lIETER BOX GAhQiA 
METER BOX dH@ 
BAROMETRIC 
CP 
TEST DURATION 

BAYPLING RSSULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
8 Water 
8 Isokinetics 

OA-Y2OlA-R2 

11 104 /92 
10:15 
12 : 42 

41 inches 
0.197 inches 
1.0144 
1.8838 

0.84 
29.76 in.Hg 

117 minutes 

46.381 dcf 
1.313 dcm 

47.097 dscf 
1.334 dscm 
11.50 8 
101.6 8 

U T E O D  4 DATA 
INIT. 
A0.U 

IMP. 1 100.0 
IMP.2 100.0 
IMP.) 100.0 
IMP.4 0.0 
IMP.5 
IUP.6 
IMP.7 
TOTAL 300.0 

S.G. 200.0 

U T E O D  3 DATA 
802 16.96 
\co2 3.51 
8co 0.0 
8N2 79.5 

02+CO2 20.5 

FINAL NET 
AQulJQu 
204.0 104.0 
111.0 11.0 
103.0 3.0 
0.0 0.0 

0.0 
0.0 
0.0 

418.0 118.0 
212.1 12.1 

Md 29.24 
Ms 27.95 
Ps 29.00 
PO 1.123 
\EA 420.23 

VOLUMETRIC RESULTS - VSmG VOLUMETRIC RISSULTS - SI 
Velocity 44.54 ft/sec 
Actual Flow 24502 acfm 
Std. Plow 19410 scfm 
Dry Std. Flow 17177 dscfm 

Ve 1 oc i t y 13.58 m/sec 
Actual Flow 41630 am3/hr 
Std. Flow 32970 sm3/hr 
Dry Std. Flow 29184 dsm3/hr 

STACK 

m Un.WCL lin.WC) cin.wCL 
TEMP STATIC DP DH 

3 179 -10.50 0.57 0.50 
2 183 -10.30 0.56  
3 181 0.56 
4 180 0 . 5 5  
5 182 
6 184 
7 189 
8 187 

..__ 
0.49 
0 . 4 7  
0.42 
0.42 

9 190 0.47 
10 188 0.51 
11 187 0.47 
12 189 0 .50  
13 179 0.42 
14 181 0.49 
1 5  181 0.46 
16 185 0.42 
17 187 0.43 
18 190 0.44 
19 189 0.51 
20 190 0.52 
21 193 0.53 
22 193 0.49 
23 182 0.45 
24 193 0.46 
25 

AVG 186 -10.40 0.48 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0 .50  
0.50 
0.50 
0.50 
0.50 

0.50 
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METER METER TEMPERATURE 
VOLUME INLET OUTLET 

378.737 63 61 
66 62 
67 62 
60 63 
68 63 

. 68 63 
68 63 

& ! & L ( D e a P ) m  

68 
68 
68 .. 
67 

402.212 68 
402.455 64 

64 
65 
67 

62 
63 
63 
62 
63 
62 
61 
61 
62 ~- 

67 62 
69 63 
69 63 
70 62 
70 64 
70 64 
70 64 
70  64 

425.361 
46.381 65 



PPA METHOD Z O l A I  202 ANALYSES 

RUN I.D. OA-MIOlA-RZ 

COWONE NT 

CORRECTED 
NET FOR BLANK 

1 arms 1 j arms L 
Probe Wash 0.01084 0.00986 

Filter 0.03147 0.03147 

Total CPM 0.04092 0.00115 

TOTAL PM 0.08323 0.04248 

ANALYTICAL DATA 

M T B O D  5 coyPOwEwTS 
TARE FINAL NET VOLUME 

jaramsL jarmsL j a  rams L Le!U 
Acetone Probe Wash 66.24556 66.25640 0.01084 125.0 
Acetone Residue 64.85998 64.86180 0.00182 115.0 
Applicable Acetone Blank 0.00198 125.0 
Max. Allowable Blank 0.00098 115.0 
Filter 0.41444 0.44591 0.03147 

WETBOD 202 COYPQ-8 
REAGENT 

TARE FINAL 
jaramml 1 arms L 

Volume of Cont.#4 
Organic CPM 65.62430 65.65350 
MeCl2 Blank 66.25090 66.26720 0.01630 125.0 
Inorganic CPM (Uncorr.) 101.46680 101.47870 0.01243 351.2* 
HZO Blank 105.67890 105.68220 0.00330 296.5 
Sulfate Aliquot Volume 20.0 
Sulfate 
Chloride 
Inorganic CPM (Corr.) 

NET VOLUME CONC . 
Larams L Iml)u!ULu 

469.2 
0.02920 275.0 

469.2 74.0 
100.0 0.0 

0.01172 

PARTICULATE EMISSIONS 

Actual Grain Loading (ar/dscf) 
FILTERABLE CPM TOTAL, 

0.0135 0.0004 0.0139 
Corrected to 7% 02 igridbcf) . 0.0478 0.0013 0.0491 
Corrected to 12% COZ (gr/dscf) 0.0463 0.0013 0.0476 
Corrected to 50% Excess Air (gr/dscf) 0.0470 0.0013 0.0483 

Mass Rate (lb/hr) 1.99 0.06 2.05 

SAMPL ING OAlOC 
101.6 

Corrected Mete; Volume (dscf) 47.097 
x = & i f i p i = p  ( P \  

( * I  Water rinse equaled 51.2 ml. 
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RUN " B E R  

DATE 
START TIME 
END TIME 

METER BOX GAKUA 
)IETER BOX dIi@ 
BAROMETRIC 
CP 
TEST DURATION 

aamLIno RESULTS 
Uetered Volume 
Uetered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
\ Water 
\ ISokinDtice 

OA-YZOlA-R3 

11/04/92 
14:12 
16145 

41 inches 
0.197 inchee 

29.61 in.Hg 
0.84 
135 minutes 

56.995 dcf 
1.614 dcm 

55.901 dscf 
1.583 dmcm 
11.48 b 
99.1 \ 

-OD 0 DATA 
INIT. 
J J J l u  

IXP. 1 100.0 
IUP.2 100.0 
IUP.3 100.0 
IMP.4 0.0 
IUP.5 
IXP.6 
IXP.7 
TOTAL 300.0 
S.G. 200.0 

.. 

YeTBOD 3 DATA 
a02 17.32 
\co2 3.16 
\co 0.0 
bN2 79.5 

02+co2 20.5 

FINAL NET ml.Qu 
226.0 126.0 
113.0 13.0 
102.0 2.0 
0.0 0.0 

0.0 
0.0 
0.0 

441.0 141.0 
213.0 13.0 

Ud 29.20 
Xe 27.91 
Pa 28.84 
Po 1.133 

\EA 471.51 

VOLv)(GTRIC RESULTS - USWG VOLUWZTRIC k l J L T S  - SI 
Velocity 47.01 ftfeec Velocity 14.33 mfsec 
Actual Flow 25861 acfm Actual Flow 43939 am3/hr 
Std. Flow 20447 scfm Std. Flow 34740 sm3fhr 
Dry Std. Flow 18099 decfm Dry Std. Flow 30751 dsm3/hr 

- 
2 
3 
4 
5 
6 
7 
8 
9 
30 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG 

STACK 
TEUP STATIC 

1 177 -10.50 
178 -10.50 
179 
185 

' 182 
186 
187 
188 
185 
182 
189 
187 
177 

PQu.ziE?9ulin.WCI 

179 
182 
185 
177 
180 
185 
189 
188 
185 
187 
189 

184 -10.50 

METER UETER TEUPERATURE 
DP DH VOLUME INLET OUTLET 

Iln.WC)Lln.WCI iQG.LL l.DEGLl.Eeal2 
0.47 0.50 740.774 61 61 
0.53 0.50 66 62 
0.54 
0.45 
0 .47  
0.47 
0.57 
0.60 
0.61 
0.60 
0.54 
0.52 
0.55  
0.53 
0.61 
0.57 
0.56 
0.52 
0.47 
0.47 
0.51 
0.58 
0.58 
0 . 5 7  

0.54 

0.50 
0.50 
0.50 
0 .50  
0.50 
0 . 5 0  
0 .50  
0.50 
0.50 

0 . 5 0  
0 .50  
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

797.769 
0.50 56.995 
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67 62 
70 64 
71 ' 65 
72 68 
72 68 
72 66 
73 66 
73 67 
74 67 
74 67 
68 65 
68 65 
71 66 
72 66 
72 66 
74 68 
76 69 
76 69 
72 66 
12 67 
73 67 
73 67 

69 

. 



EPA METHOD 2 01Al202 ANAL YSES 

RUN I.D. OA-W201A-R3 

s m  Y 

COMPONE NT 

Probe Wash 

CORRECTED 
NET FOR BLANK 

J a r m  s\ j a r m s  

0.01353 0.01259 

Filter 0.04916 0.04916 

Total CPM 0.07368 0.03448 

TOTAL PX 0.13637 0.09623 

ANALYTICAL DATh 

MTBOD 5 coyPO"l!S 
TARE FINAL NET VOLUME 

JaramsL JaramsL j a  rams L Lmll 
Acetone Probe Wash 65.50907 65.52260 0.01353 120.0 
Acetone Residue 64.85998 64.86180 0.00182 115.0 
Applicable acetone Blank 0.00190 120.0 
M a x .  Allowable Blank 0.00094 115.0 
Filter 0.42719 0.47635 0.04916 

METHOD 202 COYPONENTS 

Volume of Cont.#4 
Organic CPM 
MeCl2 Blank 
Inorganic CPM (Uncorr.) 
H2O Blank 
Sulfate Aliquot Volume 
Sulfate 
Chloride 
Inorganic CPM (Corr.) 

REAGENT 
TARE FINAL NET VOLUHE 

433.4 
74.96240 75.02530 0.06290 275.0 
66.25090 66.26720 0.01630 125.0 
118.95080 118.96160 0.01132 300.0* 
105.67890 105.68220 0.00330 296.5 

20.0 

j a r m s  JarameL ja rams L u!!u- 

433.4 
100.0 

0.01078 

PARTICULATE EMISSIONS 
FILTERABLE TOTAL 

Actual Grain Loading (gr/dscf) 0.0170 0.0095 0.0266 
Corrected to 7 0  02 (grjdscf) 0.0662 0.0370 0.1031 
Corrected to 120 CO2 (gr/dscf) 0.0647 0.0361 0.1009 
Corrected to 500 Excess Air (gr/dscf) 0.0649 0.0363 0.1012 

Mass Rate (lb/hr) 2.64 1.48 4.12 

SAMPLIN G OAlOC 
Isokinetics ( 0 )  99.1 
Corrected Meter Volume (dscf) 55.901 

( * )  There was no water rinse. 

- 
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CONC . 
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61.0 
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RUN NUMBER 

DATE 
START TIME 
END TIUE 
STACK DIM. 
NOZZLE I.D. 
mTER BOX GAKUA 
METER BOX dH@ 
BAROlIETRIC 
CP 
f i S T  DURATION 

S W L I W G  RESULTS 
Uetered Volume 
Uetered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 

8 Ieokinetice 
Water 

0B-Y20lA-R1 

11/03/92 
16:54 
19:24 

41  inches 
0.197 inchee 

29.84 in.Hg 

1.0082 
1.7651 

0.84 
114 minutes 

45.427 dcf 
3.286 dcm 

44.870 dscf 
1 . 2 7 1  decm 
11.19 a 
94.3 a 

IaTROD 4 DATA 
INIT. 
llall 

IIIp.1 100.0 
IXP.2 100.0 
IIIp.3 100.0 
Im.4 ’ 0.0 
IIIp. 5 0.0 
IXP.6 0.0 
IIIp.7 
TOTAL 300.0 

S.G. 200.0 

IOEZEOD 3 DATA 
802 17.08 
8CO2 3.41 
aco 0.0 
aN2 79.5 

02+c02 10.0 

FINAL NET 
Arum 
155.0 55.0 
1 4 7 . 0  47.0 
107.0 7.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 
300.0 109.0 
211.1 11.1 

Ud 29.23 
Us 27.97 
Pa 29.12 
PO 1.120 

@EA 436.76 

VOLm(ERL1C RESULTS - USQiO VOLUIQSTRIC RESULTS - SI 
Velocity 45.78 ft/eec Velocity 13.95 m/mec 
Actual Flow 25181 acfm Actual Flow 42784 am3lhr 
Std. Flow 20343 scfm Std. Flow 34564 ern3/hr 
Dry Std. Flow 18067 decfm Dry Std. Flow 30697 dsm3/hr 

STACK UETER METER TEUPERATURE 
TEMP STATIC DP DH VOLUUE INLET OUTLET 

jin.WCL Jin.WCL 1in.WCL jdcfl JDeaFL LDeaFL 
1 180 -9.80 0.42 0.48 936.422 73 73 

-9.70 0.39 0.48 ’ 75 73 
~~ 

2 179 
3 163 
4 176 
5 179 
6 178 
7 184 
8 183 
9 182 
10 180 
11 176 
12 175 
13 164 
14 168 
15 170 
16 174 
17 174 
18 171 
19 177 
20 180 
21 181 
22 179 
23 178 
24 17 7 
25 

AVG . 176 

0.40 0.48 
0.40 0.48 
0.42 0.48 
0.54 0.48 
0.63 0.48 
0.70 0.48 
0.70 0.48 
0 .71  0.48 
0.67 0.48 
0.68 
0.14 
0.47 
0.45 
0.44 
0.47 
0.46 
0.52 
0.56 

0.68 
0.62 

-9.75 0.53 

0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 

0.48 

75 73 
77 74 
78 75 
79 75 
80 75 
81 76 
82 77 
82 77 
83 77 

959.565 83 77 
975.569 83 78 

83 78 
82 78 
82 77 
81 77 
81 77 
81 76 
80 76 
80 76 
79 76 
80 75 

997.853 79 75 
997.853 
45.427 78 
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!SPA KETFl OD 201Al202 ANALYSE S 

RUN I.D. OB-UZOlA-Rl 

SUMMARY 

COMPONENT 

Probe wash 

CORRECTED 
NET FOR BLANK m jaram Sl 

0.02021 0.01923 

Filter 0.02830 0.02830 

Total CPM 0.02612 0.00956 

TOTAL PM 0.07463 0.05709 

MALYTICAL DATA 

-OD 5 COUPONENTS 
TARE 

jarams1 

Acetone Probe Wash 66.85029 
Acetone Residue 67.31777 
Applicable Acetone Blank 
Max. Allowable Blank 
Filter 0.41265 

"J!EOD 202 COMPONENTS 

Volume of Cont.#4 
Organic CPM 

TARE 
larams1 

71.51810 

FINAL NET VOLUME 
jarams1 jar ams L ls!u 
66.87050 0.02021 125.0 
67.31960 0.00183 115.0 

0.00199 125.0 
0.00098 115.0 

0.44095 0.02830 

REAGENT 
FINAL NET VOLUME CONC . 

jaram81 j a  rams L 
470.6 

71.53280 0.01470 275.0 
Me612 Blank " 0.00668 125.0 
Inorganic CPH (Uncorr.) 95.70610 95.71740 0.01180 361.6** 
H2O Blank 103.23720 103.23870 0.00150 292.7 
Sulfate Aliquot Volume 20.0 
Sulfate 470.6 
Chloride 100.0 
Inorganic CPM (Corr.) 0.01142 

PARTICULATE EHISSIONS 

Actual Grain Loadina Iar/dscf\ 
FILTERABL E C P n  T,!ZAL 

0.0163 0.0033 0.0196 
Corrected to 79 02 Tgijd8cf) ' 0.0595 0.0120 0.0714 
Corrected to 12% CO2 (gr/dscf) 0.0575 0.0116 0.0691 
Corrected to 509 Excess Air (gr/dscf) 0.0585 0.0118 0.0703 

Mass Rate (lb/hr) 2.53 0.51 3.04 

SAMPL IN0 OAIQC 
Isokinetics ( 9 )  
Corrected Meter Volume (dscf) 

94.3 
44.870 

( * )  Actual blank value exceeded actual sample value. 
0.0147 x (125/275) was used. 

A blank equal to 

(**)Water rinse equaled 61.6 ml. 

40.0 
0.0 
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RUN NUUBER 

DATE 
START TIKE 
END TIKE 
STACK DIAU. 
NOZZLE I.D. 
UETER BOX CAUMA 
UETER BOX dI iC 
BAROKETRIC 
CP 
TEST DURATION 

BAypLIno RSBVLTS 
Uetered Volume 
Uetered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
8 Water 
% Isokinetics 

11 fO4/92 U T E O D  4 DATA 
10:15 INIT. 
12: 55 J.nU 

4 1  inches IUP.1 100.0 
0.197 inches IUP.2 100.0 
1.0082 IW.3 100.0 
1.7651 IUP.4 0.0 
29.76 in.Hg IUP.5 
0.84 IUP. 6 

147 minutee IUP.7 
TOTAL 300.0 
8.0.  200.0 

65.889 dcf 8 02 17.08 
1.866 dcm 8 C02 3.36 

66.492 dscf 8CO 0.0 
1.883 dscm 8N2 79.6 

-OD 3 DATA 

9.37 % 02+c02 20.4 
108.6 8 

FINAL NET 
J . n U l D h l  
198.0 98.0 
124.0 24.0 
106.0 6.0 
0.0 0.0 

0.0 
0.0  ~~ 

0.0 
428.0 128.0 
218.0 18.0 

Ud 29.22 
Us 28.17 
PB 29.05 
FO 3.137 

%EA 435.29 

VOLv)(ETRIC RESULTS - U S W O  VOLuyeTRIC RESULTS - SI 
Velocity 45.18 ft/see Velocity 13.77 mfsec 
Actual Flow 24852 acfm Actual Flow 42224 m3fhr 
Std. Flow 19950 acfm Std. Flow 33896 em3fhr 
Dry Std. Flow 18081 dscfm Dry Std. Flow 30720 dsm3/hr 

STACK 
TEUP STATIC 

POINT Dea F )  fin.WCl 
1 171 -9.70 
2 172 -9.10 
3 174 
4 174 
5 175 
6 177 
7 377 
8 181 ~~~ 

9 181 
10 181 
11 183 
12 184 
13 i74 
34 176 
15 178 
16 178 
17 379 
18 181 
19 181 
20 184 
21 182 
22 182 
23 180 
24 180 
25 

AVG . 179 -9.70 

KETER UETER TEKPERATURE 
DP DH VOLUME INLET 

0.30 0.47 989.436 55 
0.47 0.47 56 

Jin.Wc) fin.wcl Jdcf) 

0.43 
0 . 4 4  
0 .45  
0.43 
0.56 
0.65 
0.75 
0.77 
0.73 
0.72 
0.30 
0.28 
0.35 
0.32 
0.57 
0.48 
0.46 
0.48 
0.54  
0.10 
0.66 
0.60 

0.52 

0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0 . 4 7  
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 

59 
61 
65 
64 
64 
65 
68 
68 
69 
70 
67 
68 
69 
70 
71 
72 
73 
14 
74 
74 . .  

0.47 74 
0 .47  75 

1055.325 
0.47  65.889 
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OUTLET 

54' 
55 
55 
56 
58 
58 
58 
59 
61 
62 
63 
64 
64 
63 
65 
65 
66 
66 
67 
67 
67 
68 
69 
69 
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BPA EIETHO D 201A1202 ANALYSES 

RUN I.D. 

SUUWiR Y 

COnWNENT 
Probe Wash 

Filter 

Total CPM 

TOTAL PM 

CORRECTED 
NET FOR BLANK 

mams 1 I arms 

0.01274 0.01189 

0.03603 0.03603 

0.03344 0.00531 

0.08221 0.05323 

WALYTICAL DATA 

-OD 5 cOIBot4ENTS 
TARE 

1 arms L 
Acetone Probe Wash 67.31516 
Acetone Residue 67.31777 
Applicable Acetone Blank 
Max. Allowable Blank 
Filter 0.41846 

-OD 202 C O Y P O ~ S  

Volume of Cont.#4 
Organic CPM 
MeClZ Blank 
Inorganic CPM (Wncorr.) 
HZO Blank 
Sulfate Aliquot Volume 
Sulfate 
Chloride 
Inorganic CPM ( C o r r . )  

TARE 
1 a r m s  

FINAL NET VOLUME 
JaramsL ja rams1 tmll 
67.32790 0.01274 108.0 
67.31960 0.00183 115.0 

0.00172 108.0 
0.00085 115.0 

0.45449 0.53603 

REAGENT 
FINAL NET VOLUME 

504.3 
rams i!!!u- Lszm~U 1a 

75.41960 75.44580 0.02620 
0.01191 

~ ~ ~__._ 
105.81480 105.82220 0.00771 
103.23720 103.23870 0.00150 

0.00724 

275.0 
125.0 
376.3** 
292.7 
20.0 
504.3 
100.0 

PARTICULATE EMISSIONS 
FILTERABLE CPM 

Actual Grain Loading (gr/dscf) 0.0111 0.0012 0.0124 
Corrected to 7% 02 (gr/dscf) 0.0405 0.0045 0.0450 
Corrected to 12% C O Z  (gr/dscf) 0.0397 0.0044 0.0441 
Corrected to 50% Excess Air (gr/dscf) 0.0397 0.0044 0.0441 

Mass Rate (lb/hr) 1.72 0.19 1.91 

SAMPLIN G OAIO C 
Isokinetics ( % )  
Corrected Meter Volume (dscf) 

108.6 
66.492 

( * )  Actual blank value exceeded actual sample value. A blank equal to 

( * * I  Water rinse equaled 76.3 ml. 
0.0262 x (125/275) was used. 

CONC . 
Lmslll 

45.0 
0.0 
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RUN "UBER 

DATE 
START T I W  
END TIME 
STACK DIM .  
NOZZLE I.D. 
KETER BOX CAWHA 
WETER BOX dH@ 
BAROMETRIC 
CP 
TEST DURATION 

SAWLIIfQ RESULTS 
Metered volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% Water 
0 Isokinetics 

OD-YIOlA-R3 

11/04/92 
14: 12 
16:41 

41 inches 
0.197 inches 
1.0082 
1.7651 

0.84 
29.61 in.Hg 

128 minutes 

-00 0 

I W .  1 
IUP.2 
IUP.3 
IUP.4 
IUP.5 
IW.6 
IUP.7 
TOTAL 

S.0. 

DATA 
INIT. 
-(mil 
100.0 
100.0 
100.0 

0.0 

300.0 
200.0 

FINAL 
-Lnbl 
179.0 
132.0 
105.0 

0 .0  

416.0 
215.9 

NST 
L r U  
79.0 
32.0 
5.0 
0.0 
0.0 
0.0 
0.0 

116.0 
15.9 

-00 3 DATA 
50.230 dcf to2 17.12 Ud 29.23 
1.422 dcm tcoz 3.40 us 27.99 
50.122 dscf tco 0.0 P0 28.89 
1.419 dscm tN2 79.5 Po 1.112 
11.02 t OZ+coZ 20.5 %EA 443 .21  
92.8 % 

VOLUKETRIC RESULTS - USKNQ VOLUlOll'RIC RESULTS - SI 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVC . 

STACK 
TEMP STATIC 

POINT {DeaFl Un.WCl 
171 -9.80 
173 -9.80 
174 
17 5 ~. 
175 
176 
177 
176 
178 
178 
178 
187 
187 
185 
185 
183 
183 
184 
179 
181 
181 
180 
176 
178 

179 -9.80 

46.90 ftlsec 
25801 acfm 
20579 scfm 
18311 dscfm 

DP DH 
lin.WCl fin.WCL 

0.42 0.47 
0.54 
0.51 
0.47 
0.47 
0 .48  
0.54 
0.57 
0.64 
0.67 
0.64 
0.64 
0.42 
0.40 
0.42 
0.41 
0.41 
0.41 
0.56 
0.63 
0.10 
0.74 
0.72 
0.68 

0.55 

0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0 . 4 7  
0.47 
0.47 
0 .47  
0 .47  
0.47 
0.47 
0.47 
0.47  
0 .47  
0.47 
0.47 
0.47 
0.47  
0 .47  
0.47 
0.47 

0.47 

Velocity 14.30 m/eec 
Actual Flow 43836 am3/hr 
Std. Flow 34965 sm3jhr 
Dry Std. Flow 31110 dsm3/hr 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 
Ldcf) Deaf, 
55.829 67 67 
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106.059 
50.230 

64 63 
64 64 
67 64 
69 64 
71 66 - .. 
71 66 
72 67 
72 66 
73 67 
74 68 
14 68 
66 65 
67 65 
68 . 66 
69 67 
70 67 
71 67 
72 
73 
73 
76 
73 
73 

68 

67 
68 
68 
67 
67 
68 



EPA METHOD 201A1202 ANALY SES 

RUN I.D. OB-Y201A-R3 

&3.awix 

COMPONENT 

CORRECTED 
NET FOR BLANK 

1 seams ) I arms 1 

Probe Wash 0.01143 0.01045 

Filter 0.03645 0.03645 

Total CPM 0.03109 0.00845 

TOTAL PM 0.07897 0.05535 

ANALYTICAL DAT& 

MTBOD 5 COYPONENTS 
TARE FINAL NET VOLUME 

j arms 1 jaramsl l a  rams 1 

Acetone Probe Wash 64.80047 64.81190 0.01143 125.0 
Acetone Residue 67.31777 67.31960 0.00183 115.0 
Applicable Acetone Blank 0.00199 125.0 
Max. Allowable Blank 0.00098 115.0 
Filter 0.42684 0.46329 0.03645 

1(BTBOD 202 COMPONENTS 
FIEAGENT 

TARE FINAL NET VOLUME CONC . 
larams1 larams1 l a  rams 1 c & ! m ! L L  

Volume of Cont.#4 408.2 
Organic CPM 75.29180 75.31290 0.02110 275.0 
MeClZ Blank 0.30959 125.0 
Inorganic CPM (Uncorr.) 110.85250 110.86250 0.01052 300.0** 
HZO Blank 103.23720 103.23870 0.00150 292.7 

Sulfate 408.2 63.0 
Sulfate Aliquot Volume 20.0 

Chloride 100.0 0.0 
Inorganic CPM (Corr.) 0.00999 

PARTICULATE EMISSIONS 
FILTERABLE CPM TOTAL 

Actual Grain Loading (gr/dscf) 0.0144 0.0026 0.0170 
Corrected to 7% 02 (gr/dscf) 0.0531 0.0096 0.0627 
Corrected to 12% COZ (gr/dscf) 0.0510 0.0092 0.0601 
Corrected to 50% Excess Air (gr/dscf) 0.0523 0.0094 0.0617 

Mass Rate (lb/hr) 2.27 0.41 2.67 

SAMPLING OAIOC 
Isokinetics ( 9 )  
Corrected Meter Volume (dscf) 

92.8 
50.122 

(*)Actual blank value exceeded actual sample value. 

( * * )  There was no water rinse. 

A blank equal to 
0.0211 x (125/275) was used. 

~- 
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B.3 EPA DATA AND RESULTS FOR PMtO AND TOTAL PM TESTING 
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B.3.1 M201 DATA AND RESULTS - GRINDING-SCREENING BUILDING 
DUCT P1 
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SUMMARY OF METHOD 201 - TOTAL FILTERABLE AND PMl0 PARTICULATE: 
GRINDING-SCREENING BUILDING 

RUN NUMBER 
DATE 

SAMPLING DATA 

Metered Volume - cf 
Total Test Time - min 
% Isokinetic 

GAS PARAMETERS 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ftfsec 
Actual irolume. - acfm 

Dl-bI201-Rl Dl-XZOl-RZ Dl-X201-R3 AVERAGE 
10/27/92 10/28/92 10/28/92 

62.641 51.108 
240 180 
98.8 98.4 

52.638 55.462 
180 200 

98.2 98.5 

72 61 69 67 
20.9 
0.0 

20.9 
0.0 

20.9 20.9 
0.0 0.0 

1.0 1.0 1.0 1.0 

31.13 33.64 34.87 33.21 
23471 26163 27119 25585 

Standard Volume - dscfm 22709 25891 26414 25005 

TOTAL FILTERABLE PARTICULATE EMISSIONS 

Concentration - grfdscf 0.01166 0.00777 0.01284 0.01076 
Mass Rate - lb/hr 2.270 1.724 2.907 2.300 

TOTAL P M , ~  EMISSIONS 
I 

Concentration - gr/dscf 0.00094 0.00077 0.00072 0.00081 
Mass Rate - lb/hr 0.183 0.171 0.163 0.172 

Note: D1 is duct #I off the Grinding-Screening building. 

See Appendix F.3.1 for detailed field sampling information. 

A duct size of 48.0 inches was used in calculating flowrates. 
This information was gathered from ETS, Inc. files pertaining to 
the duct work. 
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B.3.2 M201 DATA AND RESULTS - GRINDING-SCREENING BUILDING 
DUCT 82 
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SUMMARY OF METHOD 201 - TOTAL FILTERABLE AND PMlo PARTICUTE: 
GRINDING-SCREENING BUILDING 

RUN NUMBER 
DATE 

SAMPLING DATA 

Metered volume - cf 
Total Test Time - min 
6 I~okinetic 

GAS PARAMETERS 

Gas Temperature - OF 
Oxygen - 6 
Carbon Dioxide - 6 
Moisture - 6 

D2-IIZO1-Rl D2-H201-R2 D2-IIZOl-R3 AVERAGE 
30/27/92 10/28/92 10/28/92 

45.031 35.88 36.691 39.201 
240 180 180 200 

99.2 104.2 102.6 102.0 

72 61  67 67 
20.9 20.9 20.9 20.9 

0.0 0.0 0.0 0.0  
1.0 1.0 1.0 1.0 

GAS PLOWRATE 

Velocity - ft/sec 38.15 38.50 39.72 38.79 
Actual Volume - acfm 28764 29943 30891 29866 
Standard Volume - dscfm 27083 29668 30280 29277 

TOTAL FILTERABLE PARTICULATE EMISSIONS 

Concentration - gr/dscf 0.01584 0.00736 0.01064 0.01128 
Mass Rate - lb/hr 3.786 1.872 2.762 2.806 

TOTAL PM1n EMISSIONS 

Concentration - gr/dscf 
Mass Rate - lb/hr 0.00185 0.00097 0.00088 0.00123 

0.442 0.247 0.228 0.306 

Note: D2 is duct 12  off the Grinding-Screening building. 

See Appendix F.3.2 for detailed field sampling information. 

A duct size of 48.0 inches was used in calculating flowrates. 
This information was gathered from ETS, Inc. files pertaining to 
the duct work. 

B-59 



a 
I 

I 

I 

B.4 DATA AND RESULTS FOR TOTAL FLUORIDE TESTING 
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B.4.1 M13B DATA AND RESULTS - SAWDUST DRYER INLET 
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RUN NUMBER 
DATE 

SUMHARY OF TOTAL FLUORIDE SAMPLING: SAWDUST DRYER INLET 

IN-Ul3-Rl IN-Ml3-RZ IN-Ul3-R3 AVERAGE 
10/29/92 10/29/92 10/30/92 

SAMPLING DATA 

Metered Volume - cf 130.045 101.348 97.560 109.651 
Corrected Vo1. - dacf 124.192 97.313 94.436 
Total Teat Time - min 120 120 120 120 
% Iaokinetic 90.0 96.6 94.2 93.6 

GAS PARAMETERS 

Gas Temperature - OF 451 412 451 438 
Oxygen - 6 18.3 18.3 18.3 18.3 
Carbon Dioxide - 6 3.0 3.0 3.0 3.0 
Moisture - % 5.3 5.4 5.0 5.2 

GAS FLOWRATE 

Velocity - ftfaec 
Actual Volume - acfm 
Standard Volume - dacfm 

46.68 46.57 48.84 47.36 
44545 44440 46609 45198 
23861 25090 24948 24633 

FLUORIDE EMISSIONS 

Concentration - mg/l 1.8 6.5 73.8 27.4 
Sample Vol. - ml 1043.1 1329.1 1259.3 1210.5 
Conc. - ppmdv 0.68 3.97 44.00 16.22 
Conc. - ppmdv @ 7% 02 3.61 21.22 235.25 86.70 
Maaa Rate - lb/hr 0.048 0.295 3.248 1.197 

Notes: Sample values for 2-Ml3-LOCE and ZA-Ml3-LOCE were combined for 
IN-Ml3-RZ. 

Sample values for 3-Ml3-LOCE and 3A-Ml3-LOCE were combined for 
IN-M13-R3. 

B-62 



I 
I 

IDIA. OF SrAm OX CBDSS SBCTIOH 
I 54.oooo m. ox 0 . m  L o.oo00 il Ill. 
I 

lilliqras/Dq Std. Cubic Heter = 

Gr&~./Dry Std. Cubic Pt. = 

0.5403 

2.36E-04 

tbS./Eou = 4.829E-02 tcilcqrams/mur = 2.1902-02 

JIPU Dscpn 
44544.86 23860.70 

waas Va Std. STACX Gbs PRESSWE Ps 
6,9049 CP 124.1915 CP 29.5954 in. BOB 

TRUE I n AVE. DELTA P wyd IK)L W. OF STACX GAS 
5.2670 0.4038 in. 808 29.2120 

0.9310 4.66 in. 808 18.8694 
Hd AVE. DELTA B AVE. 9253 DELTA P 

Wrslest) AVX. TS PEP m ISoKIrnIC \I  
0.0660 451 F 89.9930 

vu POTU AVX. h Vs STACK GAS VEUjCIRI 
130.0150 CF 99 P 46.6801 f lS  

IIW IML. UT. OF STAm GAS WET= 28.4720 

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

! ! STOP ! COIlEIfiS 

1 0 . m  
2 0 . m  
3 o.oo00 
4 0 . m  
5 0 . m  

O.oo00 I 
O.oo00 I 
0 . W  I 
O.oo00 I 
O.Wo0 ! 
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= = 3 s i l D  M- ' Pine Ball Brick 
RIIW DATA MTE- Oct 29, 1992 

mIoR-  E Dryer Inlet 
m- 1E 

mm , 

-I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

0.00 
5.00 

10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.M) 
70.00 
75.00 
80.00 
85.00 
90.00 
95.00 

100.00 
105.00 
110.00 
115.00 

728.855 
736.000 
741.250 
748.100 
753.900 
760.400 
767.000 

780.100 
786.500 
791.800 
798.800 
801.325 
806.100 
811.oOo 
815.WO 
820.900 
826.200 
832.100 
838.100 
814 .ooO 
849.700 
854.200 
858.900 

n 3 . m  

XCCITY 
&TA P -- 

0.29 
0.35 
0.52 
0.18 
0.63 
0.70 
0.73 
0.53 
0.45 
0.43 
0.37 
0.32 
0.28 
0.28 
0.27 
0.29 
0.30 
0.46 
0.58 
0.40 
0.30 
0.27 
0.25 
0.21 

5.85 
6.00 
6.00 
5.80 
6.00 
6.M) 
6.00 
6.00 
5.65 
5.30 
4.50 
4 .00 
3.45 
3.45 
3.30 
3.60 
3.85 
5.00 
4.85 
4.70 
3.70 
3.30 
3.00 
2.55 

5.84 
6.39 
6.43 
5.91 
7.98 

9.04 
6.64 
5.66 
5.32 
4.56 
3.92 
3.47 

3.33 
3.64 
3.85 
5.82 
7.37 
5.03 
3.72 
3.31 
3.04 
2.55 

8.61 

3.48 
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79 
150 
454 
468 
447 
485 
485 
476 
476 
495 
502 
508 
459 
461 
476 
465 
450 
469 
470 
483 
499 
513 
521 
525 

60 
80 
92 

100 
105 
112 
115 
116 
118 
120 
120 
1M 
86 
90 

100 
106 
110 
114 
118 
120 
la 
122 
124 
122 

61 
70 
1 4  
78 
80 
86 
90 
92 
94 
96 

100 

' 88 
90 
90 
90 
92 
96 
98 

100 
102 
104 
104 
106 

<loo 

41 
ER rnIM 

113.9 
79.1 

102.2 
89.7 
86.2 
83.8 
81.5 
93.6 
99.5 
84.8 

120.5 
46.8 
96.0 
98.1 
99.1 
97.2 

100.0 
90.4 
81.5 
96.8 

108.4 
90.5 
98.3 
0.0 

---. 
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DIA. OF STAU OB CKSS SECTIN 1 54.oMx) M. OR o.oo00 L o.oo00 w IB. 

I .  
BEBoKgTIlIC PBESSWE War Yn KETD 0IP.ECTIOII PAWR I 29.52 h. 8q r.oiia 

I 
I 0.21 in. BOB 120 un. 

m T E D  t IR)ISRTRE PImp C o E P P I c I m  
I I 4.6 0.84 

DIA. OF BDZZLE 

1sfACX STATIC PRESSURE Pst Bm TIME OF F S T  Tt 

vu TOTAL HZ0 COLLecTH) 
0.3125 in. 117.00 rl 

llAEp DELTA H@ Hp f OF F0IUT-S 
1.9757 h. 808 24 

i 
to2 tII2 

I 
I 

18.30 18.70 

filligas/Dry Std. Cubic Heter = 1.5967 

csainspry ~ t d .  Cubic pt. = 6.988-04 

Lbs./Uour = 1.!%18-01 Rilograms/Hour = 6.8071-02 

Am DSCPII 
44440.10 25090.43 

OI Std. STACR GAS PRESSURE PS 
29.5354 in. HOB 

mgas 
5.5107 CP 97.3128 CP 

An. DELTA P TIfUE 1 H lK?d HOL R. OF STACK GAS 
5.3594 0.4196 in. 808 29.2120 

Hd AVE. DELTA H AVE. SQRT DELTA P 
0.9540 2.59 in. BOB 18.8799 

PER m I r n r n I C  !I AVE. TS 
96.5660 

W'=t) 
0.0460 421 P 

vm mu An. Ta VS STACX Ghs WTY 
101.3480 CP 92 F 46.5703 f/S 

lllJ ML. WL OF STAm Ghs WET= 28.6962 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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0.32 
0.40 
0.55 
0.60 
0.70 
0.69 
0.73 
0.60 
0.55 
0.45 
0.42 
0.39 
0.26 
0.29 
0.28 
0.29 
0.31 
0.32 
0.40 
0.45 
0.34 
0.28 
0.21 
0.X 

E X X D . 5  w- PineBall Brick 
plnr DATA DATE- Oct 29, 1992 

2.00 
3.90 
5.10 
3.50 
4.10 
1.50 
4.40 
3.60 
3.60 
2.72 
2.M 
2.30 
1.90 
1.80 
2.10 
1.80 
2.00 
2.00 
2.54 
2.50 
2.00 

, 1.60 
1.40 
1.25 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

863.550 
867.370 
872.350 
878.210 
883.140 
888.100 
892.090 
897.500 
902.700 
907.759 
912.000 
916.180 
924.001 
927.888 
931.638 
931.412 
938.272 
943.280 
917.108 
950.982 
955.3% 
958 .I92 
961.232 
961.898 

-+-----. 
0.00 
5.00 

10.00 
15.00 
20.00 
23.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
115.00 
90.00 
95.00 

100.00 
105.00 
110.00 
115.00 

2.13 
4.01 
5.30 
3.61 
4.24 
4.23 
1.56 
3.73 
3.10 
2.81 
2.56 
2.38 
2.03 
1.87 
2.20 
1.85 
2.08 
2-03 
2.54 
2.71 
2.02 
1.64 
1.41 
1.23 

378 
99 

128 
497 
496 
488 
450 
466 
400 
470 
4% 
493 
266 
432 
212 
443 
400 
453 
454 
475 
497 
510 
516 
518 

74 
80 
92 

106 
110 
110 
86 
98 

104 
108 
108 
108 
80 
94 
98 

101 
102 
103 
106 

82 
90 
96 
99 
99 

78 
80 
80 
ti2 
86 
90 
88 
90 
90 
92 
91 
94 
90 
91  
91  
91 
91 
92 
93 
84 
86 
80 
86 
86 

98.6 
93.7 
95.6 
96.5 

71.3 
95.0 

1m.1 
97.3 
93.5 

103.2 
179.4 
101.9 
101.8 
69.2 

104.7 
128.2 
107.0 
82.7 

100.3 
88.9 
70.8 

114.3 
0.0 

89.3 
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CAm 
PBOrmTEALF 36oo.muq.  

0 . m  q. 1 3 6 0 0 . m  uq. 

I '  IB~WI(ETBIC pBesswB P b a ~  Yn KETER COBBECTIOH FACPOB 
29.58 h. Eq i.oiia 

0.21 in. 808 120 l i n .  

gsmMTED 1 ROISTWE PITOT rnEFF1cIrn 

STACX STATIC PBESsWg PSt WET TIBE OF TEST Tt 

6.6 0.84 

DIA. OF 8oZ2lB pu mAL 820 COLLecT~ 
0.3125 in. 104.90 rl 

DELTA E@ up I OF m1ms 
1.9757 in. BDB 24 

\ox 102 tR2 
3.00 18.30 78.70 

IIilliqrasjlTry Std. Cubic lleter = 

Grains/rsy Std. Cubic Pt. = 

Lbs./Eour = 1.258E-01 KilqaasBaur = 5.7ME-02 

AFQl Dscpn 

1.3462 

5.88E-04 

466oa.51 2 ~ 1 . a 4  

vu (las h Std. STACK GAS ppEss[TRE PS 
4.9408 CP 94.4351 CF 29.5954 in. BOB 

TROE 1 H AVE. DELTA P Hwd HOL W. OF STACK cbs 
4.9718 0.4388 in. 808 29.2120 

0.9340 2.63 in .  IWi 19.7436 
Hd AVE. DELTA E A m .  SQF3 DELTA P 

West) AVE. Ts PEB m ISOKINETIC 11 
0.0660 451 P 94.2467 

h WAL AVE. b Vs STACK GAS VEkXITY 
97.5630 CP 89 P ~ 4 2 6  u s  

HW IRIL. WT. OF STACR GG WET= 28.4720 

I 
I 
I 
I 
I 
I 
I 
I 
I 
b 
I 
I 
I:  
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10 
11 
12 
1 
2 
3 
4 

6 
7 
8 
9 
10 
11 

5 

u 

45.00 1008.550 
50.00 1012.920 
55.00 1016.760 
60.00 1023.320 
65.00 1026.197 
70.00 1030.675 
75.00 1034.420 

85.00 1042.360 
90.00 1047.340 
95.00 1051.608 
100.00 1055.302 
105.00 1058.827 
110.00 1062.368 

s0.00 io3a.119 

, m.00 I 1065.570 

ElJxITi 
ETA P 

0.35 
0.45 
0.44 
0.52 
0.66 
0.70 
0.78 
0.70 
0.52 
0.45 
0.44 
0.42 
0.28 
0.31 
0.32 
0.32 
0.32 
0.45 
0.56 
0.42 
0.33 
0.30 
0.27 
0.22 

2.10 
3.35 
2.50 
3.00 
3.50 
4.00 
4.60 
4.20 
3.10 
2.70 
2.60 
2.60 
1.70 
1.90 
1.95 
2.00 
1.95 
2.70 
3.40 
2.50 
1.90 
1.65 
1.60 
1.50 

2.15 
3.36 
2.53 
2.93 
3.74 
4.04 
4.62 
4.18 
3.11 
2.70 
2.61 
2.62 
1.71 
1.66 
1.95 
2.01 
1.95 
2.73 
3.39 
2.50 
1.93 
1.79 
1.59 
1.49 
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STACK 
w(p -- 

400 
250 
474 
499 
500 
490 
471 
471 
473 
475 
486 
442 
42.5 
451 
442 
425 
451 
457 
460 
419 
4% 
470 
485 
360 

65 
70 
a0 
84 
90 
96 
100 
105 
106 

106 
108 
77 

92 
96 
96 
97 
98 
99 
99 
96 
96 
94 

loa 

a7 

68 
68 
70 
72 
74 
78 
a0 
84 

90 
92 . 92 
85 
85 
90 
92 
92 
93 
94 
94 
92 
92 
91 

sa 

' ai 

113.6 
97.5 
99.2 
98.6 
97.9 
77.7 
113.8 
97.6 

98.3 

149.7 

122.4 
99.8 
96.9 
112.5 
111.9 

86.6 
93.9 
97.9 
91.1 
0.0 

96.8 

87.9 

82.6 

86.1 
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B.4.2 M13B DATA AND RESULTS - SAWDUST DRYER OUTLET A 
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RUN NUMBER 
DATE 

SLIMMARY OF TOTAL FLUORIDE SAMPLING: SAWDUST DRYER OUTLET A 

SAMPLING DATA 

Metered Volume - cf 
Corrected Vol. - dscf 
Total Test Time - min 
% Isokinetic 

GAS PARAME TERS 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

FLUORIDE EMISSIONS 

Concentration - mg/l 
Sample Volume - ml. 
Conc. - ppmdv 
Conc. - ppmdv @ 7% 02 
Mass Rate - lb/hr 

OA-Ml3-Rl OA-Ml3-RZ 0A-Ml3-R3 AVERAGE 
10/29/92 10/29/92 10/30/92 

104.366 78.196 85.682 89.415 
105.663 80.150 87.015 

120 120 120 120 
75.4 94.7 105.9 92.0 

149 141 155 148 
19.1 19.1 19.1 19.1 
2.2 2.2 2.2 2.2 
6.15 8.05 10.32 8.17 

72.81 43.40 43.13 53.11 
42033 25052 24897 30661 
32995 19911 19339 24082 

8.4 8.0 13.6 10.0 
883.9 657.1 1310.3 950.4 
3.14 2.93 9.16 5.08 

24.26 22.65 70.71 39.21 
0.307 0.173 0.524 0.334 

Note: Sample values for 3-Ml3-LOCFl and 3A-Ml3-LOCF1 were combined for 
OA-M13-R3. 
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am 
mm BUP 7400.ooM) uq. 
04a BhLp 0.0000 uq. 
MTAL 7400.oooO Uq. 

BhBowfiBIC PBESSWE Pbar Ym ILETEl ~EECTIO# PACNX 
29.58 M. l q  1.0796 

STACK STATIC PBEssrmg PSt llET TIE OF TEST Tt 
-10.60 in. 808 120 ain. 

EsTIIIbTED t HOISTWE PITOT COEPPICIKUT 
6.0 0.84 

DU. OP PJZRIZBLE vu mu E20 COLLECTED 
0.m in. 147.00 bl 

REID DELTA K! Up I OF PJIIFPS 
1.6312 in. 808 24 

ta2 to2 \N2 
2.20 19.10 78.70 

Qains/DrY Std. Cubic Pt. = 

Lbs./Eour = 3.057E-01 

APCH DGCFW 
42033.15 32994.74 

Vm Std. 
6.9237 CP 105.6627 CF 

AVE. DELTA P TBW 8 H 
6.1497 1.6083 in. 801 

Hd NE. DELTA I 
0.9400 3.50 in. I01 

Bws(est) An. Ts 
0.0600 149 F 

va TOTAL AVE. Tm 
104.3660 CF 101 P 

M HOL. WT. OF STACX GAS AET= 

i i  STACK GAS PBESSUFJ Ps 
28.8006 in. IOE 

I 
Wd HOL YT. OF STACK GAS 
29.1160 

AVE. SQRT DELTA P 
29.0238 

PER CENT ISOKINETIC $1 
75.3652 

Vs STACK GAS VELKITY 
72.8140 f/S 

28.4190 

I 

I 
I 
I 

I 
I 
I 
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1 
1 
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mm 
- 

1 
2 
3 
I 
5 
6 
7 

9 
10 
11 
12 
1 
2 
3 
I 
5 
6 
7 
8 
9 

10 
11 
12 

a 

=--=====-- P W -  Pine Ball Brick 
BW DATA DATE- od 29, 1992 

1ocbTIM1-Dryer Outlet 
m- 1P1 

0.00 
5.00 

10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
w.00 
85.00 
90.W 
95.00 

100.00 
105.00 
110.00 
115.00 

225.594 
231.520 
236.820 
242.730 

253.790 
259.820 
265.570 
271.450 
277.390 
283.250 
289.150 
295.196 
298.370 
301.420 
304.740 
308.220 
311.610 
314.770 

320.780 
323.790 
326.870 
329.960 

aa.080 

317.7ao 

3.20 
3.M 
3.20 
3.30 
2.10 
2.00 
2.10 
2.30 
2.30 
2.30 
2.20 
2.40 
2.40 
0.44 
0.48 
0.59 
0.54 
0.47 
0.43 
0.45 
0.16 
0.48 
0.48 
0.48 

5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
1.55 
1.70 
1.90 
1.70 
1.45 
1.30 
1.30 
1.35 

' 1.40 
1.40 
1.40 

10.73 
10.87 
10.92 
10.88 

6.44 
5.86 
7.01 
6.79 
6.83 
6.82 
6.56 
7.18 
7.19 
1.55 
1.69 
1.91 
1.68 
1.44 
1.29 
1.31 
1.34 
1.40 
1.40 
1.40 

65 I 
66 
71 
97 

143 I 
177 I 
183 I 
184 1 
181 I 
182 j 
182 
182 
183 
73 
74 

122 
148 
159 
170 
185 1 
185 
186 
187 
186 

68 

95 
106 
111 
117 
120 
124 
130 
128 
131 
133 
134 
110 
110 
110 
U6 
117 
113 
110 
111 
114 
110 
109 

a2 
66 
68 
70 
74 

81 
85 

91 
93 
95 
98 
100 
98 
98 
97 
97 
98 
99 
98 
98 
98 
98 
97 

n 

aa 

%I 
ER m1,IW 

67.1 
59.2 
65.4 
58.9 
81.4 
89.7 
78.0 
80.8 
81.0 
80.0 
82.0 
80.1 
42.0 
86.9 
90.7 
84.7 
92.8 
93.3 
93.9 
92.9 
92.2 
92.2 
92.9 
0.0 

.-- 
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I 

BARUIETBIC PBESSWE War Ym HETEB COBaeCplOll FACl'UR 
29.58 h. a4 1.07% 

I VU gaS V0 Std. STACK GAS PRESSLiaE PS 
7.0179 CP 80.1499 CP 28.8006 in. EO8 

TRUE 0 H AYE. DELTA P !IN ML WT. OF STACK GAS 
STACK STATIC PWW ht UET TIHE OF TEST l't 
-10.60 in. BOB UO nin. 8.0510 0.4996 in. EOE 29.1160 

mxmm 1 W)ISTwE PITOT COEFFICIENT 
0.84 6.0 

I Hd ATE. DELTA E AVE. SQKT DELTA P 
0.9400 1.62 in. HOE 17.2980 

DIA, OP BOl2LE Vu !MAL E20 COLLECTED 
0.25M) in. 149.00 nl 

DELTA E! 
1.uW in. BOB I 

/I ATE. h PEB CEAf ISMUWETIC 8 1  mis(est) 
0.0600 141 P 94.7315 

vm mAL AVE. h Vs STACK GAS VELCCITY 
78.1960 CF 92 F 43.3967 f/S 
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porn 1 

- 
0 
1 
2 
3 
4 
s 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

=%==z===z PLUiT- Pine Ball Brick 

====== WTIOii-Dryer Outlet 
WA DATA DATE- Oct 29,1992 

Pun- 2P1 

F I E  

-- 
0.00 
5.00 
10.00 
15.00 
20.00 
25.00 
M.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 

90.00 
95.00 
100.00 
105.00 
llO.OO 
115.00 
120.00 

115.00 

As mEB 
WInC 

334.904 
338.050 
341.330 
344.610 
348.340 
351.930 
355.370 
S8.910 
362.500 
366.010 
369.420 
372.730 
374.649 
378.610 
382.210 
385.7% 
389.790 
393.480 
395.182 
397.010 
400.120 
403.310 
406.510 
410.030 
413.100 

-I 

0.41 
0.46 
0.43 
0.53 
0.50 
0.47 
0.54 
0.57 
0.54 
0.52 
0.51 
0.50 
0.50 
0.46 
0.45 
0.61 
0.60 
0.55 
0.52 
0.46 
0.46 
0.46 
0.47 
0.47 

1.40 
1.60 
1.50 
1.90 
1.60 
1.40 
1.60 
1.70 
1.60 
1.55 
1.55 
1.50 
1.70 
1.60 
1.60 
2.20 
1.90 
1.70 
1.65 
1.45 

' 1.50 
1.50 
1.55 
1.55 

0.00 
1.40 
1.58 
1.48 
1.85 
1.56 
1.40 
1.61 
1.68 
1.60 
L53 
1.51 
1.49 
1.72 
1.61 
1.58 
2.15 
1.89 
1.69 
1.42 
1.26 
1.27 
1.28 
1.32 
1.33 
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STACK 
TENP 
__. 

76 
76 
71 
74 
142 
172 
173 
182 
182 
180 
179 
178 
74 
70 
71 
72 
138 
155 
175 
187 
188 
188 
188 
189 

84 
90 
98 
104 
110 
113 
114 
116 
117 
108 
112 
112 

95 
104 
108 
112 
114 
60 
72 
80 
92 
98 
104 

a7 

83 
85 
86 
87 
88 
90 
92 
94 
95 
97 
97 
98 
86 
88 
88 
89 
90 
90 
56 
60 
64 
66 
7c 
74 

0.0 
100.7 
94.5 
110.3 
94.8 
98.6 
106.7 
100.8 
96.3 
95.9 
95.3 
55.6 
115.6 
99.5 
100.6 
115.3 
90.3 
44.3 
50.2 
96.9 
105.0 
104.2 
112.2 
97.7 
0.0 



I 

DIA. OF STACK OB CBOSS S E C T I U  
42.m In. OB 0.LN)Oo L 0 . m  w m. 

BAa 81119 0.wXx) q. 
mAL 6700.0000 uq. 

mumrc P B E S U E  Pbar YP "8 COBBECTIOU FACTOR 
29.57 in. E9 1.0780 

STACK STATIC PBESSWE Rt ET T M E  OF TEST T t  
-10.60 h. HOE 120 nin. 

EmaUTED t WISTWe P r n  C U E F P I C I r n  
6.0 0.84 

DIA. OF 8oZZIB vw mAL E20 CULLECTPS 
0.2500 in. zu.50 ml 

I[EpEB DELTA E@ Irp I OF m1ms 
1.8890 in. no8 24 

tat2 to2 tn2 
2.20 19.10 78.70 

Killigahs/Dry Std. Cubic kter = 2.7191 

Qains/Dry Std. Cubic pt. = 

Lbs./Iiour = 1.970K-01 K i l o g r ~ / E O i t r  = 8.934E-02 

bw( mPI( 
24897.17 19339.46 

1.19E-03 

vu qas VP Std. STACK GAS Pmsme FS 
10.0088 CP 87.0150 CF 28.7906 in. HOE 

m e  t H AVE. DELTA P Wd HOL W. OF STACK GAS 
10.3158 0.4929 in. 808 29.1160 

Hd AVE. DELTA 8 NE. SQRT DELTA P 
0.9400 1.78 in. 808 17.1885 

Bus(est) AVE. Ts PEB m ISM(Il(ETIC \I 
0.0600 155 F 105.8872 

vm mu An. Tm Vs STACK cds VELDCITY 
85.6820 CP 96 P 43.1293 f/S 

i(w I(DL. WT. OF STAR cds WET= 28.4490 
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I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

0.76 
0.40 
0.35 
0.32 
0.38 
0.39 
0.47 
0.48 
0.47 
0.49 
0.46 
0.42 
1.10 
0.68 
0.48 
0.50 
0.49 
0.47 
0.41 
0.41 

0.47 
0.51 
0.48 

0.44 

0 
1 
2 
3 
4 
5 

7 
8 
9 
10 
11 
L? 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

6 

3.05 
1.60 
1.40 
1.25 
1.40 
1.30 
1.60 
1.60 
1.60 
1.70 
1.60 
1.45 
4.40 
2.75 
1.90 
1.70 
1.60 
1.55 
1.40 
1.40 

1.60 
1.70 
1.60 

1.50 

0.00 
5.00 
10.00 
15.00 
M.OO 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 
90.00 
95.00 
100.00 
105.00 
110.00 
115.00 
120.00 

460.655 
465.210 
468.990 
472.280 
475.360 
478.630 
481.770 
485.220 
488.620 
492.090 
495.630 
499.110 
502.472 
M7.792 
512.162 
515.852 
519.292 
522.432 
525.392 
529.152 
532.372 
535.632 
539.042 
542.962 
546.337 

0.00 
3.02 
1.61 
1.40 
1.25 
1.37 
1.29 
1.56 
1.60 
1.57 
1.65 
1.55 
1.42 
4.34 
2.71 
1.86 
1.68 
1.60 
1.54 
1.35 
1.35 
1.15 
1.56 
1.70 
1.59 

75 
74 
80 
92 
133 
190 
191 
191 
191 
188 
189 
187 
67 
69 
89 
175 
193 
193 
192 
192 
192 
192 
192 
189 

94 
102 
108 
103 
100 
104 
107 
109 
114 
ll6 
119 
118 
80 
94 
102 
I00 
100 
101 
104 
105 
106 
108 
110 
104 

87 
88 
90 
90 

90 
90 
92 
93 
94 
96 
97 
n 
79 
80 
82 
83 
84 
86 
87 
89 
90 
92 
92 

a9 

i1 
2 FQm .---- 

0.0 
81.3 
99.9 
99.7 
112.4 
103.1 
116.5 
104.5 
105.1 
107.8 
103.3 
102.6 
169.6 
82.5 
87.1 
97.4 
93.7 
90.3 
117.0 
106.6 
107.8 
108.5 
120.4 
99.2 
0.0 
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B . 5  DATA AND RESULTS FOR HYDROGEN FLUORIDE TESTING 
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B . 5 . 1  M26 DATA AND RESULTS - SAWDUST DRYER INLET 
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1 
I 
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I 
t 
t 
1 
t 
1 
I 
t 
1 
I 
1 
I 
I 
t 
t 

RUN NUMBER 
DATE 
START TIME 
END TIME 

SAMPLING DATA 

Initial Meter Volume - 1 
Final Meter Volume - 1 
Net Meter Volume - 1 
Average Meter Temp. - F 
Barometric Pres. - in.Hg 
Avg. Meter Pres. - in.W.C. 
Meter Cal. Factor - Gamma 
Corr. Meter Volume - dscf 
Oxygen - %dv 

GAS FLOWRATE DATA 

Velocity - tt/sec 
Actual Volume - acfm 
Standard Volume - dscfm 
LABORATORY DATA 

Fluoride Analysis 
Total Liquid Volume - ml 
Ploride Conc. - mg/liter 

HF EMISSIONS 

Concentration - ppmdv 
Conc. - ppmdv @ 7% 02 
Mass Rate - lb/hr 

HF DATA AND RESULTS 
EPA METHOD 26 

- SAWDUST DRYER INLET - 
IN-YZ~-RI IN-~Z~-RZ I N - ~ z ~ - R ~  AVERAGE 
11/02/92 11/02/92 11/03/92 

13:ll 17:33 09:15 
15:28 19:42 11:32 

2158.380 
2278.440 
120.060 

77.4 
29.48 
1.0 

1.0047 
4.132 
15.22 

27292 

40.0 
252.0 

2289.670 
2409.690 
120.020 

79.4 
29.57 
1.0 

1.0047 
4.128 
14.46 

27249 

40.0 
300.0 

2411.150 
2531.190 
120.. 040 

80.0 
29.72 
1.0 

1.0047 
4.145 
15.59 

51.22 
48878 
25509 

33.0 
127.0 

2286.400 
2406.440 
120.040 

78.9 
29.59 
1.0 

4.135 
15.09 

53.89 
51426 
26683 

37.7 
226.3 

109.071 129.977 45.209 94.752 
266.916 280.540 118.343 221.933 
9.275 11.036 3.593 7.968 
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B.5.2 M26 DATA AND RESULTS - SAWDUST DRYER OUTLET A 
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HF DATA AND RESULTS 
EPA METHOD 26 

- SAWDUST DRYER OUTLET A - 
RUN NUMBER 
DATE 
START TIME 
END TIME 

SAMPLING DATA 

Initial Meter Volume - 1 
Final Meter Volume - 1 
Net Meter Volume - 1 
Average Meter Temp. - F 
Barometric Pres. - in.Hg 
Avg. Meter Pres. - in.W.C 
Meter Cal. Factor - Gamma 
Corr. Meter Volume - dscf 
Oxygen - %dv 
GAS PLOWRATE DATA 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

LABORATORY DATA 

Fluoride Analysis 
Total Liquid Volume - ml 
Fluoride Conc. - mglliter 

HF EMISSIONS 

Concentration - ppmdv 
Conc. - ppmdv C 7% 02 
Mass Rate - lblhr 

OA-M26-R1 
11/02/92 

13:11 
15:28 

211.050 
453.850 
242.800 

64.3 
29.46 
1.0 

1.0007 
8.525 
16.79 

42.15 
23185 
17478 

40.0 
105.0 

22.028 
74.499 
1.200 

OA-MZ6-RZ 
11/02/92 

17:33 
19:42 

457.060 
714.760 
257.700 

65.3 
29.57 
1.0 

1.0007 
9.065 
16.65 

41.12 
22622 
16774 

40.0 
300.0 

59.190 
193.587 
3.094 

OA-Y26-R3 
11/03/92 

09: 15 
11:32 

716.460 
1092.400 
375.940 

68.0 
29.72 
1.0 

1.0007 
13.225 
17.76 

41.96 
23081 
17029 

40.0 
45.8 

6.194 
27.420 
0.329 

AVERAGE 

461.523 
753.670 
292.147 

65.9 
29.58 
1.0 

10.272 
17.07 

41.74 
22963 
17094 

40.0 
150.3 

29.138 
98.502 
1.541 
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RUN NUMBER 
DATE 
START TIKE 
END TIME 

SAMPLING DATA 

Initial Meter Volume - 1 
Final Meter Volume - 1 
Net Meter Volume - 1 
Average Meter Temp. - F 
Barometric Pres. - in.Hg 
Avg. Meter Pres. - in.W.C. 
Meter Cal. Factor - Gamma 
Corr. Meter Volume - dscf 
Oxygen - Odv 
GAS FLOWRATE DATA 

Velocity - ftlsec 
Actual Volume - acfm 
Standard Volume - dscfm 

JABORATORY DATA 

Fluoride Analysis 
Total Liquid Volume - ml 
Fluoride Conc. - mglliter 

gF EMISSIONS 

Concentration - ppmdv 
Conc. - ppmdv @ 7% 0 2  
Mass Rate - lb/hr 

HF DATA AND RESULTS 
EPA KETHOD 26 

- SAWDUST DRYER OUTLET B - 
OB-YZ6-Rl OB-BI26-RZ 0B-M26-R3 AVERAGE 

11/02/92 11/02/92 11/03/92 , .  . .  
13:11 17:33 ’ 09: 15  
15:28 19: 42 11:32 

455.560 

73.2 
29.48 

1.0 
1.0009 

8.521 
16.81 

703.230 
956.900 
253.670 

75.7 
29.57 

1.0 
1.0009 
8.753 
16.64 

955.120 
1198.630 

243.510 
85.6 

29.72 
1.0 

1.0009 
8.291 
16.91 

35.79 38.62 38.55 
19690 21243 21209 
15377 15734 16346 

40.0 
1.4 

0.294 
0.999 
0.014 

B-83 

40.0 
238.0 

48.635 
158.691 

2.384 

40.0 
200.0 

43.145 
150.304 

2.197 

704.637 
952.560 
247.923 

78.2 
29.59 

1.0 

8.522 
16.79 

37.65 
20714 
15819 

40.0 
146.5 

30.691 
103.331 

1.532 
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SUMNARY OF VOLATILE ORGANICS EHISSIONS: HETEOD 0030: SAWDUST DRYER INLET. 

RUN I.D. IR-VST-Rl III-VST-R2 JX-VST-R3 AVERAGE 
DATE 11/06/92 11/06/92 11/07/92 

09:oz 
12:27 

I .~ ~~ 

TIME STARTED 11137 
TIME ENDED 15:05 

VOLATILE ORGANIC EMISSIONS - lb/hr 

~ ~, ~- 
17:42 
20:47 

Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Bexanone 
Iodomethane 
Methylene Chloride 
H-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethane 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

3.943-03 
4.433-04 
9.603-03 

2-793-03 
3.466-04 
9. 523-03 

1.293-02 6.553-03 
3.003-04 C3.633-04 
6.703-03 8.603-03 

5.623-04 9.4CE-04 1.193-03 8.323-04 
< 3.233-04 < 5.053-06 < 5.133-06 <l.llE-04 
2.663-04 3.323-04 2.153-04 2.713-04 
4.943-06 < 5.053-06 5.133-06 C5.043-06 
4.943-06 < 5.053-06 5.133-06 e5.043-06 
1.503-02 1.683-02 2.303-03 1.143-02 
2.203-04 1.073-04 1.003-04 1.423-04 

< 4.943-06 < 5.053-06 5.133-06 <5.043-06 
2.663-03 3.643-03 3.883-03 3.393-03 
1.723-04 6.903-05 1.333-04 1.25E-04 
4.233-04 1.853-04 8.353-04 4.813-04 

< 1.393-04 < 5.973-05 9.003-05 9.643-05 
< 4.943-06 < 1.173-05 < 5.133-06 C7.273-06 
< 4.943-06 < 5.053-06 < 5.133-06 <5.043-06 
2.053-03 1.083-03 2.143-03 1.753-03 

< 4.943-06 < 5.053-06 < 5.133-06 <5.043-06 
< 4.943-06 < 5.053-06 < 5.133-06 <5.043-06 
1.173-04 7.753-05 9.503-05 9.643-05 

< 4.943-06 < 5.053-06 < 5.133-06 <5.043-06 

noteBt Emission values  f o r  IN-VST-R1 represent  t h e  average of f i v e  s e p a r a t e  v o s t  tvba analyses.  Sample 
IN-nO030-RlD w a s  l o s t  due t o  labora tory  computer f a i l u r e  (See Appendix G . 5  case n a r r a t i v e  
accompanying labora tory  da ta  r epor t ) .  m i s s i o n  values  for runs IN-VST-RZ and IN-VST-€3 represrrnt 
t h e  averages of six s e p a r a t e  v o s t  tube analyses. 

Nu1 VOST tvbes wsre analyzed i n  tandem according t o  t h e  guide l ines  of m t h o d s  E240 and 5040. The 
response factors used are tha  average response f a c t o r s  from t h e  i n i t i a l  c a l i b r a t i o n .  m o u n t s  
reported f o r  t a r g e t  compounds t h a t  a r e  not  de tec ted  are denoted as c 0.001. 
labora tory  values  f o r  non-detected t a r g e t  compounds are CrLcu la t ed  using an area of 20 counts.  

The reported 

The a c q u i s i t i o n s  for ~amples 08-MO030-RlB and Ili-M0030-RlD vere lost due to laboratory computer 
f a i l u r e .  

N l  f i e l d  samples were observed t o  conta in  condensation within t h e  Tenax and Tenax-charcoal tubs6 
p r i o r  t o  ana lys i s .  Sa tura t ion  of t a r g e t  a n a l y t e s  or  TIC6 may have i n h i b i t e d  t a r g e t  ana ly te  
recoveries .  A l l  s a t u r a t e d  compounds should be considered underestimated and may i n t e r f e r e  with 
t h e  d e t e c t i o n  or  q u a n t i t a t i o n  of t a r g e t  ~ a l y t e s .  

Compounds found i n  t h e  f i e l d  samples a t  l e v e l s  less than f i v e  t h s  t h e  W u n t  found i n  t h e  
assoc ia ted  blank should not  ba considered n a t i v e  t o  t h e  namples. 
one o r  more compounds a t  l e v e l s  over t h e  c a l i b r a t i o n  range. T h i s  occurrence is i d e n t i f i e d  w i t h  
an 'B' lsbel, t h e s e  q u a n t i t a t i o n s  should be considered est imates .  

Xetone results for VOST matrices should be considered semi-quant i ta t ive as t h e s e  compounds of ten  
experience e r r a t i c  recovery from M S T .  

See c a ~ e  n a r r a t i v e  accompanying t h e  v o l a t i l e  Organics labora tory  da ta ,  Appendix 0 . 5 ,  f o r  
a d d i t i o n a l  information. 

The major i ty  of t h e  samples h d  
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 

IN-VBT-RlA 
11/06/92 
11:37 
12:oo 
0.021 dscm 
26998 dscfm 
16.42 % 

SAMPLE 
TOTAL 

1.214 
0.126 
3.067. 
0.109 
0.327 
0.065 

< 0.001 < 
< 0.001 < 

3.036 
0.124 

< 0.001 < 
0.571 
0.104 
0.173 
0.064 

< 0.001 < 
< 0.001 < 

1.261. 

=. 

~ 

l,l,l-trichloroethane < 0.001 < 
Trichloroethene < 0.001 < 
Trichlorofluoromethane 0.031* 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
UQ INm3 UQ I Nm3 lblhr 
62.806 194.866 5.92E-03 
6.519 20.225 6.143-04 

158.670 492.301 1.50E-02 
5.639 17.496 5.31E-04 

16.917 52.489 1.59E-03 
3.363 10.434 3.173-04 
0.052 < 0.161 <4.883-06 
0.052 - <  0.161 <4.88E-06 

157.066 487.325 1.483-02 
6.415 19.904 6.05E-04 
0.052 < 0.161 <4.88S-06 

29.540 91.654 2.78E-03 
5.380 16.694 5.073-04 
8.950 27.769 8.43E-04 
3.311 10.273 3.123-04 
0.052 < 0.161 <4.88E-06 
0.052 < 0.161 <4.88E-06 

65.237 202.410 6.15E-03 
0.052 < 0.161 <4.88E-06 
0.052 < 0.161 <4.88E-06 
1.604 4.976 1.51E-04 
0.052 < 0.161 <4.88E-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 

IN-VBT-lt1B 
11/06/92 
12 : 19 
12:39 

CORR. SAMPLE VOL. 0.021 dscm 
TOTAL GAS FLOWRATE 26998 dscfm 
OXYGEN 16.42 % 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
H-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

SAMPLE 
TOTAL 
UCT 
0.978 
0.105 
1.876’ 
0.121 

< 0.001 < 
0.056 

< 0.001 < 
< 0.001 < 

0.053 
< 0.001 < 

0.597 
0.014. 
0.167 
0.047. 

< 0.001 < 
< 0.001 < 

0.303 
< 0.001 < 
< 0.001 < 

0.013‘ 
< 0.001 < 

3.022’ 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
UQ I Nm3 UCI I Nm3 lblhr 
51.192 158.832 4.823-03 
5.496 

98.196 
6.334 
0.052 < 
2.931 
0.052 < 
0.052 < 

158.182 
2.774 
0.052 < 
31.249 
0.733 
8.741 
2.460 
0.052 < 
0.052 < 

0.052 < 
0.052 < 
0.680 
0.052 < 

15.860 

17.053 5.18E-04 
304.672 9.253-03 
19.651 5.973-04 
0.162 <4.933-06 
9.095 2.763-04 
0.162 C4.933-06 
0.162 <4.933-06 

490.788 1.493-02 
8.607 2.61E-04 
0.162 <4.933-06 

96.956 2.943-03 
2.274 6.91E-05 

27.122 8.243-04 
7.633 2.323-04 
0.162 <4.93E-06 
0.162 <4.93E-06 
49.209 1.49E-03 
0.162 <4.933-06 
0.162 <4.93E-06 
2.111 6.41E-05 
0.162 <4.933-06 

( f )  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
Or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
1.1.1-trichloroethane 

IN-VBT-RlC 
11/06/92 
12 : 47 
13:07 
0.020 dscm 
26998 dscfm 
16.42 8 

SAMPLE 
TOTAL 
UQ 
0.346 
0.043. 
1.244, 
0.076 

< 0.001 < 
0.034. 

< 0.001 < 
< 0.001 < 

1.643. 

< 0.001 < 
0.400 
0.033. 
0.027. 
0.008. 

< 0.001 < 
< 0.001 < 

0.093 
< 0.001 < 

0.009' 

~ 

Tr ichloroethene < 0.001 < 

Vinyl Acetate < 0.001 < 
Trichlorofluoromethane 0.044. 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
ua I Nm3 ua INm3 lblhr 
18.314 56.821 1.733-03 
2.276 7.062 2.14E-04 
65.844 204.293 6.203-03 
4.023 12.481 3.79E-04 
0.053 < 0.164 <4.99E-06 
1.800 5.584 1.70E-04 
0.053 < 0.164 <4.99E-06 
0.053 < 0.164 <4.99E-06 

86.963 269.818 8.193-03 
0.476 1.478 4.493-05 
0.053 < 0.164 <4.99E-06 
21.172 65.689 2.00E-03 
1.747 5.419 1.653-04 
1.429 4.434 1.35E-04 
0.423 1.314 3.993-05 
0.053 < 0.164 <4.99E-06 
0.053 < 0.164 <4.99E-06 
4.922 15.273 4.64E-04 
0.053 < 0.164 <4.99E-06 
0.053 < 0.164 <4.99E-06 
2.329 7.226 2.19E-04 
0.053 < 0.164 <4.99E-06 

( * )  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 

~ ~ 

END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FMWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 

IN-VET-R1E 
11/06/92 
14 : 18 
14 : 38 
0.020 dscm 
26998 dscfm 
16.42 % 

SAMPLE 
TOTAL 
ua 
0.794 
0.091 
1.952, 
0.113 

< 0.001 < 
0.054 

< 0.001 < 
< 0.001 < 

3.633 
0.037. 

< 0.001 < 
0.541 

0.059. 

< 0.001 < 
< 0.001 < 

0.335 
< 0.001 < 
< 0.001 < 

0.012. 

0.022' 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uafNm3 uaf Nm3 lbf hr 
41.595 129.055 3.923-03 
4.767 14.791 4.493-04 

102.258 317.273 9.64E-03 
5.920 18.367 5.583-04 
0.052 < 0.163 <4.943-06 
2.829 8.777 2.673-04 
0.052 < 0.163 <4.943-06 
0.052 < 0.163 <4.943-06 

190.319 590.499 1.793-02 
1.938 6.014 1.833-04 
0.052 < 0.163 <4.943-06 
28.341 87.933 2.673-03 
0.629, 1.950 5.923-05 
3.091 9.590 2.913-04 
1.152 3.576 1.09E-04 
0.052 < 0.163 <4.943-06 
0.052 < 0.163 <4.943-06 

17.549 54.450 1.653-03 
0.052 < 0.163 <4.943-06 
0.052 < 0.163 <4.943-06 

Trichlorofluoromethane 0.014. 0.733 2.276 6.913-05 
Vinyl Acetate < 0.001 < 0.052 < 0.163 <4.943-06 

( * )  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTAN T 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachlgroethene 
Toluene 
l,l,l-trichloroethane 

IN-VET-RIP 
11/06/92 
14:45 
15: 05 
0.020 dscm 
26998 dscfm 
16.42 % 

SAMPLE 
TOTAL 
u9 
0.665 
0.084 
1.596. 
0.150 

< 0.001 < 
0.060 

< 0.001 < 
< 0.001 < 

3.841 

< 0.001 < 
0.584 

0.004. 
< 0.001 < 
< 0.001 < 
< 0.001 < 

0.094 
< 0.001 < 

O.OOl* 

0.012* 

~~~~~ 

Trichloroethene < 0.001 < 
Trichlorofluoromethane 0.016. 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MAS s 

ACTUAL @ 7% 02 RATE 
ua I Nm3 uaINm3 lbl hr 
35.128 108.990 3.313-03 
4.437 13.767 4.18E-04 

84.307 261.577 
7.924 24.584 
0.053 < 0.164 
3.169 9.834 
0.053 < 0.164 
0.053 < 0.164 

202.896 629.522 
0.053 0.164 
0.053 < 0.164 
30.849 95.715 
0.634 1.967 
0.211 0.656 

0.053 < 0.164 
0.053 < 0.164 
4.965 15.406 
0.053 < 0.164 
0.053 < 0.164 
0.845 2.622 
0.053 < 0.164 

0.053 .< 0.164 

7.943-03 
7.473-04 

<4.98E-06 
2.993-04 

<4.98E-06 
<4.98E-06 
1.91E-02 
4.983-06 

<4.98E-06 
2.91E-03 
5.973-05 
1.993-05 

<4.98E-06 
<4.98E-06 
<4.98E-06 
4.683-04 

<4.98E-06 
<4.98E-06 
7.963-05 

<4 -983-06 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene . 
l,l,l-trichloroethane 
Trichloroethene 

IN-VET-R2A 
11/06/92 
17:42 
18:02 
0.021 dscm 
27968 dscfm 
16.04 % 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

ua INm3 ua I Nm3 lblhr 
51.917 148.487 5.073-03 -* 1.006 

0.125 

0.141 
< 0.001 < 

0.080 
< 0.001 < 
< 0.001 < 

4.125 
0.037. 

< 0.001 < 
0.833 
0.023' 
0.055. 

< 0.001 < 
< 0.001 < 

0.308 
< 0.001 < 
< 0.001 < 

2.222. 

0.020. 

6.451 18.450 6.303-04 
114.672 327.971 1.12E-02 
7.277 20.812 7.10E-04 
0.052 < 0.148 <5.04E-06 
4.129 11.808 4.033-04 
0.052 < 0.148 <5.04E-06 
0.052 < 0.148 <5.04E-06 

212.881 608.857 2.083-02 
1.909 5.461 1.863-04 
0.052 < 0.148 <5.04E-06 

42.989 122.952 4.203-03 
1.187 3.395 1.16E-04 
2.838 8.118 2.773-04 
1.032 2.952 1.01E-04 
0.052 ' <  0.148 <5.04E-06 
0.052 < 0.148 <5.043-06 
15.895 45.461 1.553-03 
0.052 < 0.148 <5.04E-06 
0.052 < 0.148 <5.04E-06 

Trichlorofluoromethane 0.015. 0.774 2.214 1.563-05 
Vinyl Acetate < 0.001 < 0.052 < 0.148 <5.04E-06 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
1,l.l-trichloroethane 
Trichloroethene 

IN-VBT-R2B 
11/06/92 
18:11 
18:31 
0.021 dscm 
27968 dscfm 
16.04 % 

SAMPLE 
TOTAL 
UQ 
0.779 
0.115 
2.002' 
0.150 

< 0.001 < 
0.074 

< 0.001 < 
< 0.001 < 

4.636, 
0.034. 

< 0.001 < 
0.848 
0.015. 
0.051. 
0.018. 

< 0.001 < 
< 0.001 < 

0.280 
< 0.001 < 
< 0.001 < 

Trichlorofluoromethane 0.016. 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
usINm3 
40.398 
5.964 

103.820 
7.779 
0.052 < 
3.838 
0.052 < 
0.052 < 

240.415 
1.763 
0.052 < 

43.976 
0.778 
2.645 
0.933 
0.052 < 
0.052 < 

0.052 < 
0.052 < 
0.830 
0.052 < 

14.520 

- ~ 

ualNm3 lblhr 
115.541 3.94E-03 
17.057 5.82E-04 

296.935 1.01E-02 
22.248 7.593-04 
0.148 <5.063-06 

10.976 3.753-04 
0.148 <5.063-06 
0.148 <5.06E-06 

687.608 2.353-02 
5.043 1.72E-04 
0.148 <5.063-06 

125.775 4.293-03 
2.225 7.593-05 
7.564 2.583-04 
2.670 9.llE-05 
0.148 <5.06E-06 
0.148 <5.063-06 

41.529 1.423-03 
0.148 <5.06E-06 
0.148 <5.063-06 
2.373 8.10E-05 
0.148 <5.063-06 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

IN-VST-R2C 
11/06/92 
18:39 
18:59 
0.021 dscm 
27968 dscfm 
16.04 % 

SAMPLE 
TOTAL 
u9 
0.606 
0.089 
2.439' 
0.163 

< 0.001 < 
0.082 

< 0.001 < 
< 0.001 < 

0.023. 
< 0.001 < 

0.864 
0.015. 
0.049. 
0.016. 

< 0.001 < 
< 0.001 < 

0.268 
< 0.001 < 

4.479. 

GAS EMISSIONS 
CONCENTRATION 

ACTUAL @ 7% 02 
POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene < 0.001 < 0.052 < 0.148 <5.06E-06 
Trichlorofluoromethane 0.017. 0.881 2.520 8.603-05 
Vinyl Acetate < 0.001 < 0.052 < 0.148 <5.06E-06 

UCI m m 3  uq lNm3 
31.409 89.833 
4.613 13.193 

126.415 361.557 
8.448 24.163 
0.052 < 0.148 
4.250 12.156 
0.052 < 0.148 
0.052 < 0.148 

232.149 663.965 
1.192 3.410 
0.052 < 0.148 

44.782 128.079 
0.777 2.224 
2.540 7.264 
0.829 2.372 
0.052 < 0.148 
0.052 < 0.148 
13.891 39.728 
0.052 ' <  0.148 

MASS 
RATE 
lblhr 

3.07E-03 
4.50E-04 
1.23E-02 
8.253-04 

<5.06E-06 
4.15E-04 

<5.06E-06 
<5.06E-06 
2.273-02 
1.16E-04 

<5.06E-06 
4.373-03 
7.593-05 
2.48E-04 
8.10E-05 

<5.06E-06 
<5.06E-06 
1.363-03 

<5.06E-06 

I 
I 
I 

I 
I 
I 
I 
I 

I 
(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 

IN-VET-R2D 
11/06/92 
19: 32 
19:52 
0.021 dscm 
27968 dscfm 
16.04 % 

SAMPLE 
TOTAL 
u9 
0.642 
0.067 
2.442. 
0.146 

< 0.001 < 
0.063 

< 0.001 < 
< 0.001 < 

3.983' 

< 0.001 < 
0.739 

0.039. 

0.022. 

0.010* 

0.012. 
0.009* 

< 0.001 < 
0.260 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
ua I Nm3 uaINm3 lblhr 
32.918 94.148 3.21E-03 
3.435 9.825 3.353-04 

125.211 358.115 1.22E-02 
7.486 21.411 7.31E-04 
0.051 < 0.147 <5.01E-06 
3.230 9.239 3.153-04 
0.051 < 0.147 <5.01E-06 
0.051 ,< 0.147, <5.01E-06 

204.225 584.100 1.993-02 
1.128 3.226 l.lOE-04 
0.051 < 0.147 <5.01E-06 
37.892 108.373 3.703-03 
0.513 1.466 5.01E-05 
2.000 5.719 1.953-04 
0.615 1.760 6.01E-05 
0.461 1.320 4.50E-05 
0.051 < 0.147 <5.01E-06 
13.331 38.129 1.30E-03 ~ 

1, 1,l-trichloroethane < 0.001 < 0.051 < 0.147 <5.01E-06 
Trichloroethene < 0.001 < 0.051 < 0.147 <5.01E-06 
Trichlorofluoromethane 0.015 0.769 2.200 7.513-05 
Vinyl Acetate < 0.001 < 0.051 < 0.147 <5.01E-06 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

IN-VET-R2E 
11/06/92 
19 : 59 
20:19 
0.021 dscm 
27968 dscfm 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 

. l,l,l-trichloroethane 
Trichloroethene < 0.001 < 
Trichlorofluoromethane 0.010' 
Vinyl Acetate < 0.001 < 

16.04 % 

SAMPLE 
TOTAL 
UQ 
0.097 
0.015. 
1.005. 
0.137 

< 0.001 < 
0.034. 

< 0.001 < 
< 0.001 < 

1.332. 
0.005* 

< 0.001 < 
0.392 
0.010* 
0.012. 
0.004. 

< 0.001 < 
< 0.001 < 

0.074 
< 0.001 < 

GAS ENISSIONS 
CONCENTRATION MASS 

ACTUAL ' @ 7% 02 RATE 
uaINm3 uaINm3 lblhr 
5.043 14.423 4.923-04 
0.780 2.230 7.613-05 
52.248 149.432 5.10E-03 
7.122 20.370 6.95E-04 
0.052 < 0.149 <5.073-06 
1.768 5.055 1.733-04 
0.052 < 0.149 <5.073-06 
0.052 < 0.149 <5.073-06 

69.247 198.053 6.763-03 
0.260 0.743 2.54E-05 
0.052 < 0.149 <5.07E-06 

20.379 58.286 1.993-03 
0.520 1.487 5.07E-05 
0.624 1.784 6.093-05 
0.208 0.595 2.033-05 
0.052 < 0.149 <5.073-06 
0.052 < 0.149 <5.073-06 
3.847 11.003 3.763-04 
0.052 < 0.149 <5.073-06 
0.052 < 0.149 <5.073-06 
0.520, 1.487 5.073-05 
0.052 < 0.149 <5.073-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 

B-97 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
- 



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

ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. IN-VBT-R2P 
DATE 11/06/92 
START TIME 20:27 
END TIME 20:47 
CORR. SAMPLE VOL. 0.021 dscm 
TOTAL GAS FLOWRATE 27968 dscfm 
OXYGEN 16.04 % 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

SAMPLE 
TOTAL 
u9 
0.183 

< 0.001 < 
1.184. 
0.146 

< 0.001 < 
0.061 

< 0.001 < 
< 0.001 < 

1.396. 
0.006. 

< 0.001 < 
0.651 

0.014. 
< 0.001 < 
< 0.001 < 
< 0.001 < 

0.090 
< 0.001 < 
< 0.001 < 

< 0.001 < 

0.009. 

0.019. 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
ugINm3. uaINm3 lblhr 
9.527 27.248 9.30E-04 
0.052 < 
61.639 
7.601 
0.052 < 
3.176 
0.052 < 
0.052 < 

72.676 
0.312 
0.052 < 

33.891 
0.469 
0.729 
0.052 < 
0.052 < 
0.052 < 
4.685 
0.052 < 
0.052 < 
0.989 
0.052 < 

0.149 <5.08E-06 
176.294 6.023-03 
21.739 7.42E-04 
0.149 <5.08E-06 
9.083 3.10E-04 
0.149 <5.08E-06 
0.149 <5.08E-06 

207.860 7.093-03 
0.893 3.053-05 
0.149 <5.08E-06 

96.932 3.31E-03 
1.340 4.573-05 
2.085 7.11E-05 
0.149 <5.08E-06 
0.149 <5.083-06 
0.149 <5.08E-06 
13.401 4.573-04 
0.149 <5.08E-06 
0.149 <5.08E-06 
2.829 9.663-05 
0.149 <5.08E-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. IN-VST-R3A 
DATE 11/07/92 
START TIME 09 : 02 
END TIME 09:22 
CORR. SAMPLE VOL. 0.021 dscm 
TOTAL GAS FLOWRATE 28623 dscfm 
OXYGEN 16.34 % 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

POLLUTANT 
Acetone 

UQ ual Nm3 ualNrn3 lblhr 
0.652 32.977 100.522 3.29E-03 

Acrylonitrile 0.084 
Benzene 1.305. 
Bromomethane 0.124 
2-butanone < 0.001 < 
Carbon Disulfide 0.062 
Carbon Tetrachloride < 0.001 < 
Chloroform < 0.001 < 
Chloromethane 0.925 
Ethylbenzene 0.015* 
2-Hexanone < 0.001 < 
Iodomethane 0.874 
Methylene Chloride 0.018. 
M-/p-xylene 0.085' 
0-xylene 0.014. 
Styrene < 0.001 < 
Tetrachloroethene < 0.001 < 
Toluene 0.212 
l,l,l-trichloroethane < 0.001 < 
Trichloroethene < 0.001 < 
Trichlorof luoromethane 0.015. 
Vinyl Acetate < 0.001 < 

4.249' 
66.004 
6.272 
0.051 < 
3.136 
0.051 < 
0.051 < 

46.785 
0.759 
0.051 < 

44.205 
0.910 
4.299 
0.708 
0.051 < 
0.051 < 

0.051 < 
0.051 < 
0.759 
0.051 < 

10.723 

12.951 4.243-04 
201.198 6.59E-03 
19.118 6.273-04 
0.154 <5.053-06 
9.559 3.13E-04 
0.154 <5.05E-06 
0.154 <5.05E-06 

142.611 4.673-03 
2.313 7.583-05 
0.154 <5.053-06 

134.748 4.423-03 
2.775 9.10E-05 
13.105 4.303-04 
2.158 7.073-05 
0.154 <5.053-06 
0.154 <5.053-06 

32.685 1.07E-03 
0.154 <5.053-06 
0.154 <5.053-06 
2.313 7.583-05 
0.154 <5.053-06 

( * )  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 

IN-VBT-R3B 
11/07/92 
09:30 
09:50 
0.021 dscm 
28623 dscfm 
16.34 % 

SAMPLE 
TOTAL 
UQ 
0.380 

< 0.001 < 
0.694 
0.081 

< 0.001 < 
0.027. 

< 0.001 < 
< 0.001 < 

0.383 

< 0.001 < 
0.554 
0.024. 
0.149 

< 0.001 < 
< 0.001 < 

0.261 
< 0.001 < 
< 0.001 < 

0.011. 

0.010. 

Trichlorofluoromethane 0.015* 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL B 7% 02 RATE ~ - ~ 

ualNm3 ua I Nm3 lblhy 
19.498 59.433 1.95E-03 
0.051 < 

35.609 
4.156 
0.051 < 
1.385 
0.051 < 
0.051 < 
19.651 
0.564 
0.051 < 

28.425 
1.231 
7.645 
0.513 
0.051 < 
0.051 < 

0.051 < 
0.051 < 
0.770 
0.051 < 

13.392 

0.156 <5.13E-06 
108.544 3.563-03 
12.669 4.153-04 
0.156 <5.13E-06 
4.223 1.38E-04 
0.156 <5.13E-06 
0.156 <5.13E-06 

59.902 1.963-03 
1.720 5.64E-05 
0.156 <5.133-06 

86.647 2.84E-03 
3.754 1.233-04 

23.304 7.643-04 
1.564 5.133-05 
0.156 <5.13E-06 
0.156 <5.13E-06 

40.821 1.343-03 
0.156 <5.13E-06 
0.156 <5.13E-06 
2.346 7.693-05 
0.156 <5.13E-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN 1.D. IN-VBT-R3C 

START TIME 09:57 
END TIME 10: 17 

DATE 11/07/92 

CORR. SAMPLE VOL. 0.021 dscm 
TOTAL GAS FLOWRATE 28623 dscfm 
OXYGEN 16.34 % 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

POLLUTANT 
Acetone 

uq I Nm3 us1 Nm3 lbl hr 
191.699 584.346 1.923-02 -. 3.724 

Acrylonitrile < 0.001 < 
Benzene 1.610. 
Bromomethane 0.940 
2-butanone < 0.001 < 
Carbon Disulfide 0.041. 
Carbon Tetrachloride < 0.001 < 
Chlorof o m  < 0.001 < 
Chloromethane 0.305 

2-Hexanone < 0.001 < 
Iodomethane 0.559 
Methylene Chloride 0.016. 
M-/p-xylene 0.248 
0-xylene 0.023. 
Styrene < 0.001 < 
Tetrachloroethene < 0.001 < 
Toluene 0.743 
l,l,l-trichloroethane < 0.001 < 
Trichloroethene < 0.001 < 
Trichlorof luoromethane 0.009' 
Vinyl Acetate < 0.001 < 

Ethylbenzene 0.020. 

0.051 < 
82.877 
48.388 
0.051 ' <  
2.111 
0.051 < 
0.051 < 

15.700 
1.030 
0.051 < 

28.775 
0.824 
12.766 
1.184 
0.051 < 
0.051 < 

0.051 < 
0.051 < 
0.463 
0.051 < 

38.247 

0.157 <5.14E-06 
252.631 8.283-03 
147.499 4.833-03 

0.157 <5.143-06 
6.433 2.11E-04 
0.157 <5.14E-06 
0.157 <5.14E-06 

47.859 1.573-03 
3.138 1.03E-04 
0.157 <5.143-06 

87.715 2,873-03 
2.511 8.233-05 

38.915 1.283-03 
3.609 1.18E-04 
0.157 <5.14E-06 
0.157 <5.143-06 

116.587 3.823-03 
0.157 <5.143-06 
0.157 <5.143-06 
1.412 4.63E-05 
0.157 <5.143-06 

( * )  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 

IN-VBT-R3D 
11/07/92 
11: 14 
11: 34 
0.021 dscm 
28623 dscfm 
16.34 % 

SAMPLE 
TOTAL 

5.418 
0.176 
1.358' 
0.072 

< 0.001 < 
0.041. 

< 0.001 < 
< 0.001 < 

0.315 

< 0.001 < 
0.598 
0.062 
0.204 

< 0.001 < 
< 0.001 < 

0.686 
< 0.001 < 
< 0.001 < 

-. 

0.021. 

0.020. 

Trichlorof luoromethane 0.053 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uaINm3 ua I Nm3 lblhr 
279.470 851.892 2.793-02 
9.078 27.673 9.07E-04 

70.048 213.523 7.00E-03 
3.714 11.321 3.713-04 
0.052 < 0.157 <5.15E-06 
2.115' 6.447 2.11E-04 
0.052 < 0.157 <5.15E-06 
0.052 < 0.157 <5.15E-06 
16.248 49.529 1.623-03 
1.083 3.302 1.08E-04 
0.052 < 0.157 <5.15E-06 

30.846 94.026 3.08E-03 
3.198 9.748 3.203-04 

10.523 32.076 1.05E-03 
1.032 3.145 1.03E-04 
0.052 < 0.157 <5.15E-06 
0.052 < 0.157 <5.15E-06 

35.385 107.862 3.54E-03 
0.052 < 0.157 <5.15E-06 
0.052 < 0.157 <5.15E-06 
2.734 8.333 2.73E-04 
0.052 < 0.157 <5.15E-06 

(*)  Lab ratory data is estimated representing that.the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. IN-VST-R3E 
DATE 11/07/92 
START TIME 11:40 
END TIME 12 : 00 
CORR. SAMPLE VOL. 0.021 dscm 
TOTAL GAS FLOWRATE 28623 dscfm 
OXYGEN 16.34 % 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

SAMPLE 
TOTAL 

1.618 
0.089 
0.940 
0.072 

< 0.001 < 
0.027. 

< 0.001 < 
< 0.001 < 

0.203 

< 0.001 < 
0.532 
0.006. 
0.086. 

< 0.001 < 
< 0.001 < 

0.221 
< 0.001 < 
< 0.001 < 

0.005. 
< 0.001 < 

e, 

0.012. 

0.010. 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
ualNm3 ual Nm3 lblhr 
82.918 252.755 8.283-03 
4.561 13.903 4.563-04 

48.172 146.842 4.813-03 
3.690 11.247 3.693-04 
0.051 < 0.156 <5.123-06 
1.384 4.218 1.383-04 
0.051.< 0.156 <5.12E-06 
0.051 < 0.156 <5.123-06 
10.403 31.712 1.04E-03 
0.615 1.875 6.143-05 
0.051 < 0.156 <5.123-06 

27.264 83.106 2.723-03 
0.307 0.937 3.073-05 
4.407 13.434 4.403-04 
0.512 1.562 5.123-05 
0.051 < 0.156 <5.123-06 
0.051 < 0.156 <5.123-06 

11.326 34.523 1.13E-03 
0.051 < 0.156 <5.12E-06 
0.051 < 0.156 <5.12E-06 
0.256 0.781 2.563-05 
0.051 < 0.156 <5.123-06 

I 
I 
I 
I 
I 
I 
I 
1 

I 
1 
I 
I (*)  Laboratory data is estimated representing that the compound 

is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. IN-VBT-R3P 
DATE 11/07/92 
START TIME 12 : 07 
END TIME 12:27 
CORFt. SAMPLE VOL. 0.021 dscm 
TOTAL GAS FLOWRATE 28623 dscfm 
OXYGEN 16.34 % 

GAS EMISSIONS 
~~ 

SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

-. 3.281 
< 0.001 < 

1.925' 
0.102 

< 0.001 < 
0.054 

< 0.001 < 
< 0.001 < 

0.569 
0.038. 

< 0.001 < 
1.412. 
0.029. 
0.203 
0.028. 

< 0.001 < 
< 0.001 < 

0.371 
< 0.001 < 
< 0.001 < 

0.014. 
< 0.001 < 

ualNm3 uaINm3 lblhr 
170.307 519.139 1.70E-02 ~ ~~ ~ ~ 

0.052 < 0.158 <5.19E-06 
99.921 304.585 9.98E-03 
5.295 16.139 5.293-04 
0.052 < 0.158 <5.19E-06 
2.803 8.544 2.803-04 
0.052 < 0.158 <5.19E-06 
0.052 < 0.158 <5.19E-06 

29.535 90.030 2.953-03 
1.972 6.013 1.97E-04 
0.052 < 0.158 <5.19E-06 

73.293 223.415 7.323-03 
I. 505 4.589 1.50E-04 

10.537 32.120 1.05E-03 
1.453 4.430 1.453-04 
0.052 < 0.158 <5.19E-06 
0.052 < 0.158 <5.19E-06 

19.258 58.702 1.92E-03 
0.052 < 0.158 <5.19E-06 
0.052 < 0.158 <5.19E-06 
0.727 2.215 7.26E-05 
0.052 < 0.158 <5.19E-06 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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B . 6 . 2  MOO30 DATA AND RESULTS - SAWDUST DRYER OUTLET A 
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SUMMARY OF VOLATILE ORGANICS EMISSIONS: METHOD 0030: SAWDUST DRYER OUTLET A. 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

QA-VST-Rl QA-VST-RZ QA-VST-R3 AVERAGE 
11/06/92 11/06/92 11/07/92 

11:47 17:34 09:02 
16:38 21:42 12: 47 

VOLATILE ORGANIC EMISSIONS - lb/hr 
Acetone 
Acrylonitrile 
Benzene 
ErOmomethane 
2-butanone 
Carbon Dieulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethane 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

5.963-03 6.153-03 1-093-02 7.673-03 
< 7.393-05 1.483-04 2.183-04 < 1.463-04 

3.873-03 4.243-03 4.123-03 4.083-03 
3.273-04 3.383-04 4.70E-04 3.78E-04 
1.033-03 < 6.53E-04 4.793-03 < 2.163-03 
1.07E-04 1.35E-04 1.503-04 1.313-04 

< 3.303-06 < 3.253-06 < 3.333-06 < 3.293-06 
< 3.303-06 < 3.253-06 < 3.333-06 < 3.293-06 
8.413-03 1.123-02 1.163-02 1.043-02 
8.163-05 6.733-05 1.103-04 8.633-05 

< 3.303-06 < 3.253-06 < 3.333-06 < 3.293-06 
1.553-03 1.833-03 2.073-03 1.813-03 
2.593-04 1.763-03 4.413-04 8.193-04 
4.643-04 1.683-04 2.563-04 2.963-04 
7.603-05 4.773-05 7.563-05 6.643-05 

< 3.303-06 < 3.253-06 < 9.283-06 < 5.283-06 
< 3.303-06 < 3.253-06 < 3.333-06 < 3.293-06 
3.913-03 4.003-03 3.823-03 3.913-03 

< 1.893-05 < 3.253-06 < 3.333-06 < 8.503-06 
< 3.303-06 < 3.253-06 < 3.333-06 < 3.293-06 
< 1.513-04 < 9.15E-05 1.563-04 < 1.33E-04 
< 3.303-06 < 3.253-06 < 3,333-06 < 3.293-06 

Iiotes, The emission values  f o r  each run rapresent  t h e  average of s ix  s e p a r a t e  voet tvbe analyses.  

A l l  M S T  tubes were analyzed i n  tandem according t o  t h e  gu ide l ines  of methods 8240 and 5040. 
response f a c t o r s  used are  t h e  average response f a c t o r s  from t h e  i n i t i a l  ca l ib ra t ion .  Amaunts 
repor ted  f o r  t a r g e t  compounds t h a t  are not detected are denoted as < 0.001. The reported 
labora tory  values  f o r  non-detected t a r g e t  compounds are c a l c u l a t e d  using a n  area of 20 counts. 

The a c q u i s i t i o n s  for samples OB-nOO30-RlB and IR-HO030-RlD vere l o s t  due to labora tory  computer 
f a i l u r e .  

A l l  f i e l d  samples were observed to contain condensation within t h e  h n a r  and Tsnar-charcoal t u b e n  
prior to M d y s i S .  Sa tura t ion  of t a r g e t  a n a l g t e s  or TIC6 may have i n h i b i t e d  t a r g e t  analyte  
recover ies .  A l l  s a t u r a t e d  compounds should be considered underestimated and m y  i n t e r f e r e  w i t h  
t h e  d e t e c t i o n  or w a n t i t a t i o n  of t a r g e t  ana ly tes .  

Compounds found i n  t h e  f i e l d  samples a t  l e v e l s  less than f i v e  times t h e  amount found i n  t h e  
assoc ia ted  blank should not  be considered n a t i v e  t o  t h e  samples. 
one or  =re compounds a t  l e v e l s  over t h e  c a l i b r a t i o n  range. This  occurrence is i d e n t i f i e d  w i t h  
an 'E' lh l ,  t h e s e  puant i ta t iona  should be considered estimatell. 

Ketone results f o r  MST matrices should be considered a&-quant i ta t ive as these  compounds of ten  
experience e r r a t i c  recovery from M S T .  

See case n a r r a t i v e  accompanying t h e  v o l a t i l e  organics  labora tory  da ta ,  Appendix G.5, f o r  
a d d i t i o n a l  information. 

The 

The major i ty  of t h e  samples had 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. OA-VET-R1A 
DATE 11 106 192 
START TIME 11:47 
END TIME 12:01 
CORR. SAMPLE VOL. 0.021 dscm 
TOTAL GAS FLOWRATE 17689 dscfm 
OXYGEN 16.97 % 

GAS EM1 SSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorof o m  
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

2. 5.482 
< 0.001 < 

1.326. 
0.101 

0.026. 
< 0.001 < 
< 0.001 < 

1.660. 
0.029. 

< 0.001 < 
0.396 
0.138 
0.512 
0.052 

< 0.001 < 
< 0.001 < 

1.671. 
< 0.001 < 
< 0.001 < 
< 0.001 < 
< 0.001 < 

1.208. 

UQ I Nm3 uulNm3 lblhr 
279.259 987.711 1.72E-02 ~ ~ ~~ ~ 

0.051 < 0.180 <3.15E-06 
67.548 238.910 4.17E-03 
5.145 18.198 3.183-04 

61.537 217.650 3.80E-03 
1.324 4.685 8.183-05 
0.051 < 0.180 <3.15E-06 
0.051 < 0.180 <3.15E-06 

84.562 299.088 5.22E-03 
1.477 5.225 9.12E-05 
0.051 < 0.180 <3.153-06 

20.173 71.349 1.253-03 
7.030 24.864 4.343-04 

26.082 92.249 1.61E-03 
2.649 9.369 1.643-04 
0.051 < 0.180 <3.15E-06 
0.051 < 0.180 <3.15E-06 
85.123 301.070 5.26E-03 
0.051 < 0.180 <3.15E-06 
0.051 < 0.180 <3.15E-06 
0.051 < 0.180 <3.15E-06 
0.051 < 0.180 <3.15E-06 

( * )  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-fp-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
To 1 u e n e 
l,l,l-trichloroethane 
Trichloroethene 

OA-VBT-R1B 
11/06/92 
12:13 
12:33 
0.020 dscm 
17689 dscfm 
16.97 % 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

UQ I Nm3 usINm3 lblhr 
55.497 196.286 3.433-03 1.037 

0.037. 1.980 7.003 1.223-04 
2. 

0.861 46.078 162.973 2.843-03 
0.078 
0.088 
0.030. 

< 0.001 < 
< 0.001 < 

2.057. 
0.027' 

< 0.001 < 
0.427 
0.088 
0.115 
0.024. 

< 0.001 < 
< 0.001 < 

0.546 
< 0.001 < 
< 0.001 < 

0.036. 

4.174 14.764 2.58E-04 
4.709 16.657 2.91E-04 
1.606 5.678 9.913-05 
0.054 < 0.189 <3.30E-06 
0.054 < 0.189 <3.30E-06 

110.084 389.355 6.80E-03 
1.445 5.111 8.923-05 
0.054 < 0.189 <3.303-06 

22.852 80.824 1.41E-03 
4.709 16.657 2.91E-04 
6.154 21.768 3.80E-04 
1.284 4.543 7.93E-05 
0.054 < 0.189 <3.303-06 
0.054 < 0.189 <3.30E-06 
29.220 103.348 1.80E-03 
0.054 < 0.189 <3.30E-06 
0.054 < 0.189 <3.30E-06 
1.927 6.814 1.19E-04 Trichlorofluoromethane 

Vinyl Acetate < 0.001 < 0.054 < 0.189 <3.303-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene . 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

OA-VET-R1C 
11/06/92 
12:53 
13 : 13 
0.020 dscm 
17689 dscfm 
16.97 % 

SAMPLE 
TOTAL 

1.090 
0.046. 
0.971 
0.089 
0.063 
0.030. 

< 0.001 < 
< 0.001 < 

2.315. 
0.016. 

< 0.001 < 
0.483 
0.046' 
0.055' 
0.013. 

< 0.001 < 
< 0.001 < 

0.943 
0.029' 

< 0.001 < 
0.101 

< 0.001 < 

-. 
GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
ua INm 3 ualNm3 lblhr 
59.057 208.878 3.653-03 
2.492 8.815 1.543-04 

52.609 186.074 3.25E-03 
4.822 17.055 2.983-04 
3.413 12.073 2.11E-04 
1.625 5.749 1.00E-04 
0.054 < 0.192 <3.353-06 
0.054 < 0.192 <3.35E-06 

125.428 443.627 7.743-03 
0.867 3.066 5.353-05 
0.054 < 0.192 <3.35E-06 

26.169 92.558 1.62E-03 
2.492 8.815 1.54E-04 
2.980 10.540 1.843-04 
0.704 2.491 4.353-05 
0.054 < 0.192 <3.35E-06 
0.054 < 0.192 <3.35E-06 

51.092 180.709 3.15E-03 
1.571 5.557 9.703-05 
0.054 < 0.192 <3.35E-06 
5.472 19.355 3.38E-04 
0.054 < 0.192 <3.35E-06 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 
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RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FMWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene . 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

OA-VET-RlD 
11/06/92 
13 : 57 
14:17 
0.020 dscm 
17689 dscfm 
16.97 % 

SAMPLE 
TOTAL 
2 
0.865 

< 0.001 < 
1.003. 
0.129 
0.124 
0.034. 

< 0.001 < 
< 0.001 < 

2.698. 
0.018. 

< 0.001 < 
0.475 
0.049. 
0.054. 
0.013. 

< 0.001 < 
< 0.001 < 

< 0.001 < 
< 0.001 < 

0.044, 
< 0.001 < 

1.220. 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uu I Nm3 ualNm3 lblhr 
46.813 165.573 2.893-03 
0.054 < 0.191 <3.34E-06 

54.281 191.988 3.353-03 
6.981 24.692 4.31E-04 
6.711 23.735 4.143-04 
1.840 6.508 1.14E-04 
0.054 < 0.191 <3.34E-06 
0.054 < 0.191 <3.34E-06 

146.013 516.434 9.023-03 
0.974 3.445 6.01E-05 
0.054 < 0.191 <3.34E-06 

25.707 90.922 1.59E-03 
2.652 9.379 1.64E-04 
2.922 10.336 1.80E-04 
0.704 2.480 4.34E-05 
0.054 < 0.191 <3.343-06 
0.054 < 0.191 <3.34E-06 

66.025 233.525 4.08E-03 
0.054 < 0.191 <3.34E-06 
0.054 < 0.191 <3.34E-06 
2.381 8.422 1.47E-04 
0.054 < 0.191 <3.34E-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOh'RATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

OA-VET-R1E 
11/06/92 
14:47 
15: 07 
0.020 dscm 
17689 dscfm 
16.97 % 

SAMPLE 
TOTAL 

1.225 
0.048. 
1.377. 
0.103 
0.165 
0.039. 

< 0.001 < 
< 0.001 < 

3.249. 
0.032. 

< 0.001 < 
0.536 
0.071 
0.071. 

< 0.001 < 
< 0.001 < 

1.305. 
< 0.001 < 
< 0.001 < 

0.043* 
< 0.001 < 

=. 

0.021. 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE - 
usINm3 uslNm3 lblhr 
65.157 230.452 4.02E-03 
2.553 9.030 1.58E-04 

73.241 259.047 4.52E-03 
5.478 19.377 3.383-04 
8.776 31.041 5.42E-04 
2.074 7.337 1.283-04 
0.053 < 0.188 <3.283-06 
0.053 < 0.188 <3.283-06 

172.811 611.216 1.07E-02 
1.702 6.020 1.05E-04 
0.053 < 0.188 <3.283-06 

28.509 100.635 1.763-03 
3.776 13.357 2.333-04 
3.776 13.357 2.333-04 
1.117 3.951 6.903-05 
0.053 < 0.188 <3.283-06 
0.053 < 0.188 <3.283-06 

69.412 245.502 4.29E-03 
0.053 < 0.188 <3.28E-06 
0.053 < 0.188 <3.283-06 
2.287 8.089 1.41E-04 
0.053 < 0.188 <3.28E-06 

( * )  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOh'RATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

OA-VBT-R1P 
11/06/92 
16: 18 
16: 38 
0.020 dscm 
17689 dscfm 
16.97 % 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

I 
1 
I 
I 
I 
I 

< 0.001 < 
1.520' 
0.095 
0.274 
0.036. 

< 0.001 < 
< 0.001 < 

3.284. 
0.027, 

< 0.001 < 
0.497 
0.083 
0.058. 
0.017. 

< 0.001 < 
< 0.001 < 

1.461' 
< 0.001 < 
< 0.001 < 

0.047. 
< 0.001 < 

UQ UQINm3 UQINm3 lblhr 

I 1.346. 73.057 258.396 4.513-03 
0.054 < 0.192 <3.35E-06 
82.502 291.800 5.093-03 
5.156 18.237 3.18E-04 
14.872 52.601 9.18E-04 
1.954 6.911 1.21E-04 
0.054 < 0.192 <3.35E-06 
0..054 < 0.192 <3.35E-06 

178.247 630.441 1.lOE-02 
1.465 5.183 9.053-05 
0.054 < 0.192 <3.35E-06 

26.976 95.411 1.673-03 
4.505 15.934 2.783-04 
3.148 11.134 1.943-04 
0.923 3.264 5.703-05 
0.054 < 0.192 <3.35E-06 
0.054 < 0.192 <3.35E-06 

79.299 280.473 4.903-03 
0.054 < 0.192 <3.35E-06 
0.054 < 0.192 <3.35E-06 
2.551 9.023 1.583-04 
0.054 < 0.192 <3.35E-06 

I 
I 
I 
I 
I 
1 
b 
I 
I 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 

I 
I 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-&-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

OA-VBT-R2A 
11/06/92 
17: 34 
17 : 54 
0.020 dscm 
17558 dscfm 
17.24 % 

SAMPLE 
TOTAL 

1.843 
0.055 
1.298. 
0.112 
0.248 
0.041' 

< 0.001 < 
< 0.001 < 

3.685. 
0.034. 

< 0.001 < 
0.564 
0.070 
0.062' 
0.017') 

< 0.001 < 
< 0.001 < 

1.127. 
< 0.001 < 
< 0.001 < 
< 0.001 < 
< 0.001 < 

-. 
GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
ualNm3 ualNm3 lblhr 
100.719 382.512 6.173-03 

3.006 11.415 1.843-04 
70.935 269.398 4.353-03 
6.121 23.245 3.753-04 

13.553 51.472 8.31E-04 
2.241 8.510 1.373-04 
0.055 < 0.208 <3.353-06 
0.055 < 0.208 <3.353-06 

201.384 764.817 1.233-02 
1.858 7.057 1.14E-04 
0.055 < 0.208 <3.35E-06 

30.822 117.058 1.893-03 
3.825 14.528 2.34E-04 
3.388 12.868 2.083-04 
0.929 3.528 5.693-05 
0.055 < 0.208 <3.353-06 
0.055 < 0.208 <3.35E-06 

61.590 233.907 3.77E-03 
0.055 < 0.208 <3.35E-06 
0.055 < 0.208 <3.35E-06 
0.055 < 0.208 <3.35E-06 
0.055 < 0.208 <3.35E-06 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA mn RESULTS FOR ORGANIC SAMPLING 

I 
I 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene ' 

Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
1,1,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

OA-VET-R2B 
11/06/92 
10: 13 
10:33 
0.020 dscm 
17550 dscfm 
17.24 % 

SAMPLE 
TOTAL 
u9 
0.967 
0.026. 
1.279* 
0.116 

c 0.001 < 
0.040. 

c 0.001 c 
c 0.001 c 

4.007* 
0.018. 

c 0.001 c 
0.595 
0.095 
0.050. 
0.017* 

c 0.001 c 
c 0.001 c 

1.590. 
c 0.001 < 
c 0.001 c 

0.036. 
c 0.001 c 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uaINm3 uaINm3 lblhr 
52.700 200.440 3.233-03 
1.419 5.309 0.70E-05 

69.009 265.122 4.283-03 
6.331 24.045 3.083-04 
0.055 C 0.207 C3.343-06 
2.620 9.950 1.61E-04 
0.055 C 0.207 C3.343-06 
0.055 C 0.207 <3.343-06 

223.072 047.100 1.373-02 
0.982 3.731 6.023-05 
0.055 C 0.207 C3.343-06 

32.476 123.337 1.993-03 
5.105 19.692 3.183-04 
2.729 10.364 1.67E-04 
0.920 3.524 5.693-05 
0.055 C 0.207 C3.343-06 
0.055 < 0.207 C3.343-06 

06.704 329.509 5.32E-03 
0.055 C 0.207 C3.343-06 
0.055 < 0.207 C3.343-06 
1.965 7.462 1.20E-04 
0.055 C 0.207 C3.343-06 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN 1.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromometliane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

OA-VBT-R2C 
11/06/92 
18:53 
19:37 
0.022 dscm 
17558 dscfm 
17.24 % 

SAMPLE 
TOTAL 

2.329 
0.053 
1.433. 
0.098 
0.187 
0.044. 

< 0.001 < 
< 0.001 < 

3.685. 

< 0.001 < 
0.607 
0.056 
0.061' 
0.016. 

< 0.001 < 
< 0.001 < 

1.116. 
< 0.001 < 
< 0.001 < 

0.032. 
< 0.001 < 

=* 

0.022. 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uuINm3 uuINm3 lblhr 
116.088 440.880 7.11E-03 
2.642 10.033 1.623-04 
71.427 271.267 4.383-03 
4.885 18.551 2.993-04 
9.321 35.399 5.71E-04 
2.193 8.329 1.343-04 
0.050 < 0.189 <3.05E-06 
0.050 C 0.189 <3.05E-06 

183.677 697.571 1.13E-02 
1.097 4.165 6.723-05 
0.050 < 0.189 C3.053-06 

30.256 114.905 1.853-03 
2.791 10.601 1.71E-04 
3.041 11.547 1.86E-04 
0.798 3.029 4.89E-05 
0.050 < 0.189 <3.053-06 
0.050 < 0.189 <3.053-06 

55.626 211.259 3.413-03 
0.050 < 0.189 <3.053-06 
0.050 < 0.189 <3.05E-06 
1.595 6.058 9.77E-05 
0.050 < 0.189 <3.05E-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

I 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 

OA-VBT-R2D 
11/06/92 
20:10 
20:30 
0.021 dscm 
17558 dscfm 
17.24 % 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE -. 1.482 uq f Nm3 ua f Nm3 lbf hr 

77.149 292.999 4.733-03 
Acrylonitrile 
Benzene . 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate < 0.001 < 0.052 < 0.198 <3.193-06 

0.046. 
1.176, 
0.098 
0.554 
0.041. 

< 0.001 < 
< 0.001 < 

3.025. 
0.018. 

< 0.001 < 
0.569 
0.058 
0.042. 
0.013* 

< 0.001 < 
< 0.001 < 

1.140. 
< 0.001 < 
< 0.001 < 

0.036. 

2.395 9.094 1.473-04 
61.220 232.501 3.753-03 
5.102 19.375 3.13E-04 

28.840 109.529 1.773-03 
2.134 8.106 1.31E-04 
0.052 < 0.198 <3.193-06 
0.052 < 0.198 <3.193-06 

157.474 598.057 9.65E-03 
0.937 3.559 5.743-05 
0.052 < 0.198 <3.19E-06 

29.621 112.494 1.823-03 
3.019 11.467 1.85E-04 
2.186 8.304 1.34E-04 
0.677 2.570 4.153-05 
0.052 < 0.198 <3.19E-06 
0.052 < 0.198 <3.193-06 

59.346 225.384 3.643-03 
0.052 < 0.198 <3.19E-06 
0.052 < 0.198 <3.193-06 
1.874 7.117 1.15E-04 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

OA-VBT-R2E 
11/06/92 
20:46 
21:09 
0.020 dscm 
17558 dscfm 
17.24 % 

SAMPLE 
TOTAL 

1.679 
0.042. 
1.524. 
0.095 
0.103 
0.038. 

< 0.001 < 
< 0.001 < 

2.775* 

< 0.001 < 
0.517 
0.249 
0.050. 
0.014. 

< 0.001 < 
< 0.001 < 

1.236. 
< 0.001 < 
< 0.001 < 

< 0.001 < 

UQ. 

0.020. 

0.028. 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uaINm3 ualNm3 lblhr 
90.685 344.405 5.563-03 
2.268 8.615 1.39E-04 

82.313 312.611 5.043-03 
5.131 19.487 3.143-04 
5.563 21.128 3.41E-04 
2.052 7.795 1.263-04 
0.054 < 0.205 <3.31E-06 
0.054 < 0.205 <3.313-06 

149.882 569.222 9.193-03 
1.080 4.103 6.62E-05 
0.054 < 0.205 <3.313-06 

27.924 106.050 1.71E-03 
13.449 51.076 8.243-04 
2.701 10.256 1.653-04 
0.756 2.872 4.63E-05 
0.054 < 0.205 <3.313-06 
0.054 < 0.205 <3.31E-06 

66.758 253.535 4.093-03 
0.054 < 0.205 <3.31E-06 
0.054 < 0.205 <3.31E-06 
1.512 5.744 9.273-05 
0.054 < 0.205 <3.313-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-fp-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 

OA-VBT-R2F 
111 06 f 92 
21:22 
21:42 
0.020 dscm 
17558 dscfm 
17.24 % 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE -. 3.107 
0.052 
1.126' 
0.104 
0.125 
0.037' 

< 0.001 < 
< 0.001 < 

3.341' 

< 0.001 < 
0.012. 

~ ~ ~ ~~ 

0.531 
2.719, 
0.046. 
0.011. 

< 0.001 < ~ 

< 0.001 < 
1.170, 

< 0.001 < 
< 0.001 < 

0.037. 

ua I Nm3 -us/ Nm3 
164.222 623.683 
2.748 10.438 
59.515 226.027 
5.497 20.876 
6.607 25.092 
1.956 7.427 
0.053 < 0.201 
0.053 < 0.201 

176.590 670.655 
0.634 2.409 
0.053 < 0.201 

28.066 106.590 
143.714 545.798 
2.431 9.234 
0.581 2.208 
0.053 < 0.201 
0.053 < 0.201 
61.841 234.860 
0.053 < 0.201 
0.053 < 0.201 
1.956 7.427 

lblhr 
1.01E-02 
1.683-04 
3.653-03 
3.37E-04 
4.05E-04 
1.20E-04 

<3.24E-06 
<3.24E-06 
1.08E-02 
3.893-05 

<3.24E-06 
1.72E-03 
8.81E-03 
1.493-04 
3.56E-05 

<3.24E-06 
<3.24E-06 
3.79E-03 

<3.24E-06 
<3.24E-06 
1.20E-04 

Vinyl Acetate < 0.001 < 0.053 < 0.201 <3.24E-06 

I 
I 
I 
I 

I 
I 
I 
t 
I 
1 
I 

(*) Laboratory data is estimated representing that the compound I 
I 

is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 

a. 
2.696 
0.059 
1.037. 
0.128 
0.177 
0.042. 

< 0.001 < 
< 0.001 < 

0.015* 
< 0.001 < 

0.625 
0.124 
0.075* 
0.016. 

< 0.001 < 
< 0.001 < 

1.064. 
< 0.001 < 
c 0.001 < 

3.498. 

uafNm3 ualNm3 lblhr 
143.846 536.048 9.00E-03 

3.148 11.731 1.973-04 
55.329 206.188 3.463-03 
6.829 25.450 4.27E-04 
9.444 35.193 5.913-04 
2.241 8.351 1.40E-04 
0.053 < 0.199 <3.34E-06 
0.053 < 0.199 <3.34E-06 

186.637 695.510 1.17E-02 
0.800 2.982 5.01E-05 
0.053 < 0.199 <3.343-06 

33.347 124.269 2.093-03 
6.616 24.655 4.143-04 
4.002 14.912 2.50E-04 
0.854 3.181 5.343-05 
0.053 C 0.199 <3.34E-06 
0.053 < 0.199 <3.343-06 

56.770 211.556 3.55E-03 
0.053 < 0.199 <3.34E-06 
0.053 < 0.199 <3.343-06 

ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

OA-VST-R3A 
11/07/92 
09:02 
09:22 
0.020 dscm 
17918 dscfm 
17.17 % 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

~ ~~ 

0.046. 2.454 9.146 1.53E-04 
Vinyl Acetate < 0.001 < 0.053 < 0.199 <3.343-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorof o m  
Chloromethane 
Ethylbenzene 
2-Hexanorie 
Iodomethane 
Methylene Chloride 
M-fp-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

OA-VBT-R3B 
11f 07 f 92 
09: 30 
09: 50 
0.020 dscm 
17918 dscfm 
17.17 % 

SAMPLE 
TOTAL 
2. 
2.177 
0.070 
0.905 
0.150 
0.151 
0.043. 

< 0.001 < 
< 0.001 < 

3.609. 
0.077 

< 0.001 < 
0.630 
0.378 
0.046. 

< 0.001 < 
< 0.001 < 

1.282, 
< 0.001 < 
< 0.001 < 

0.062 
< 0.001 < 

0.011* 

GAS EMISSIONS 
~ 

~ CONFETETION MASS 
ACTUAL @ 7% 02 RATE 
usINm3 -ualNm3 lblhr 
118.125 440.199 7.393-03 

3.798 14.154 2.383-04 
49.106 182.995 3.07E-03 
8.139 30.331 5.09E-04 
8.193 30.533 5.123-04 
2.333 8.695 1.463-04 
0.054 < 0.202 <3.393-06 
0.054 < 0.202 <3.393-06 

195.826 729.755 1.223-02 
4.178 15.570 2.61E-04 
0.054 < 0.202 <3.39E-06 

34.184 127.389 2.143-03 
20.511 76.433 1.283-03 
2.496 9.301 1.563-04 
0.597 2.224 3.733-05 
0.054 < 0.202 <3.393-06 
0.054 < 0.202 <3.393-06 
69.562 259.226 4.353-03 
0.054 < 0.202 <3.393-06 
0.054 < 0.202 <3.39E-06 
3.364 12.537 2.10E-04 
0.054 < 0.202 <3.393-06 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLWAN T 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

OA-VST-RX 
11/07/92 
10:03 
10:23 
0.020 dscm 
17918 dscfm 
17.17 % 

SAMPLE 
TOTAL 

3.204 
0.069 
1.280. 
0.180 
0.445 
0.044. 

< 0.001 < 
< 0.001 < 

3.323. 

< 0.001 < 
0.570 
0.085 
0.055, 
0.017. 

< 0.001 < 
< 0.001 < 

1.413. 
< 0.001 < 
< 0.001 < 

0.039. 
< 0.001 < 

-* 

0.020* 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
us1Nm 3 UQ I Nm3 Ibl hr 
172.705 643.593 1.08E-02 

3.719 13.860 2.33E-04 
68.996 257.116 4.313-03 
9.703 36.157 6.073-04 

23.987 89.388 1.50E-03 
2.372 8.838 1.483-04 
0.054 < 0.201 <3.373-06 
0.054 < 0.201 <3.373-06 

179.120 667.497 1.12E-02 
1.078 4.017 6.74E-05 
0.054 < 0.201 <3.373-06 

30.725 114.497 1.923-03 
4.582 17.074 2.873-04 
2.965 11.048 1.853-04 
0.916 3.415 5.73E-05 
0.054 < 0.201 <3.373-06 
0.054 < 0.201 <3.373-06 

76.165 283.832 4.763-03 
0.054 < 0.201 <3.37E-06 
0.054 < 0.201 <3.373-06 
2.102 7.834 1.31E-04 
0.054 < 0.201 <3.37E-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

Vinyl Acetate < 0.001 < 0.054 < 0.201 <3.38E-06 

RUN I.D. ' 

DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FMWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenaene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 

OA-VBT-R3D 
11/07/92 
11:21 
11:41 
0.020 dscm 
17918 dscfm 
17.17 % 

SAMPLE 
TOTAL -. 4.179 
0.073 
1.131. 
0.125 
0.553 
0.040. 

< 0.001 < 
< 0.001 < 

3.541, 
0.032. 

< 0.001 < 
0.536 
0.070 
0.146 
0.042. 

< 0.001 < 
< 0.001 < 

1.392. 
< 0.001 < 
< 0.001 < 

0.037. 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE - ~~ ~ ~ ~~ 

uaINm3 uaIN m3 lblhr 
225.535 840.467 1.41E-02 

3.940 
61.039 
6.746 

29.845 
2.159 
0.054 < 
0.054 < 

191.103 
1.727 
0.054 < 

28.927 
3.778 
7.879 
2.267 
0.054 < 
0.054 < 

0.054 < 
0.054 < 
1.997 

75.124 

14.682 
227.463 
25.140 

111.218 
8.045 
0.201 
0.201 

712.154 
6.436 
0.201 

107.799 
14.078 
29.363 
8.447 
0.201 
0.201 

279.954 
0.201 
0.201 
7.441 

2.463-04 
3,823-03 
4.223-04 
1.873-03 
1.353-04 

<3.38E-06 
<3.38E-06 
1.20E-02 
1.08E-04 

<3.38E-06 
1.81E-03 
2.36E-04 
4.933-04 
1.42E-04 

<3.38E-06 
<3.38E-06 
4.70E-03 

<3.38E-06 
<3.38E-06 
1.253-04 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D, 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
vinyl Acetate 

OA-V8T-R3E 
11/07/92 
11:50 
12 : 10 
0.020 dscm 
17918 dscfm 
17.17 % 

SAMPLE 
TOTAL 

3.068 
0.056 
1.497, 
0.141 
2.127* 
0.054 

c 0.001 < 
< 0.001 < 

0.023. 
< 0.001 < 

0.685 
0.076 
0.076* 
0.033. 

< 0.001 < 
< 0.001 < 

1.049. 
< 0.001 < 
< 0.001 < 

0.056 
< 0.001 < 

-. 

3.843. 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uuINm3 uu I Nn 3 lblhr 
161.117 600.408 1.01E-02 

2.941 10.959 1.84E-04 
78.615 292.963 4.923-03 
7.405 27.594 4.633-04 

111.700 416.254 6.993-03 
2.836 10.568 1.773-04 
0.053 < 0.196 <3-.283-06 
0.053 < 0.196 <3.283-06 

201.816 752.075 1.26E-02 
1.208 4.501 7.553-05 
0.053 < 0.196 <3.28E-06 

35.973 134.055 2.253-03 
3.991 14.873 2.503-04 
3.991 14.873 2.503-04 
1.733 6.458 1.08E-04 
0.053 < 0.196 <3.283-06 
0.053 < 0.196 <3.28E-06 

55.088 205.289 3.453-03 
0.053 < 0.196 <3.28E-06 
0.053 < 0.196 <3.28E-06 
2.941 10.959 1.84E-04 
0.053 < 0.196 <3.28E-06 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. ' 

DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

OA-V8T-R3B 
11/07/92 
12:27 
12:47 
0.021 dscm 
17918 dscfm 
17.17 % 

SAMPLE 
TOTAL 

4.363 
0.064 
1.577* 
0.120 
5.332. 
0.048* 

< 0.001 < 
< 0.001 < 

3.020. 
0.030. 

< 0.001 < 
0.674 
0.055 
0.062' 
0.017. 

< 0.001 < 
0.659 

< 0.001 < 
< 0.001 < 

0.041. 
< 0.001 < 

e, 

0.012. 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uuINm3 uuINm3 lblhr 
226.422 843.772 1.423-02 

3.321 12.377 2.08E-04 
81.840 304.980 5.123-03 
6.228 23.207 3.89E-04 

276.709 1031.169 1.73E-02 
2.491 9.283 1.56E-04 
0.052 < 0.193 <3.253-06 
0.052 < 0.193 <3.25E-06 

156.726 584.045 9.803-03 
1.557 5.802 9.743-05 
0.052 < 0.193 <3.25E-06 

34.978 130.347 2.193-03 
2.854 10.637 1.793-04 
3.218 11.990 2.01E-04 
0.082 3.288 5.52E-05 
0.623 2.321 3.89E-05 
0.052 < 0.193 <3.253-06 

34.199 127.446 2.14E-03 
0.052 < 0.193 <3.253-06 
0.052 < 0.193 <3.253-06 
2.128 7.929 1.333-04 
0.052 < 0.193 <3.25E-06 
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B.6.3 MOO30 DATA AND RESULTS - SAWDUST DRYER OUTLET B 
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SUKUARY OF VOLATILE ORGANICS EMISSIONS: WETROD 0030:SAWDUST DRYER OUTLET B. 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

OB-VST-Rl OB-VST-RZ OB-V6T-m AVERAGE 
11/06/92 11/06/92 11/07/92 . .  

llr47 17 : 32 - 09.: 05 
16:37 21:46 12 : 45 

VOLATILE ORGANIC EMISSIONS - lb/hr 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethane 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

9.613-03 
2.21E-0.4 C 
6.123-03 
4.353-04 C 
1.443-03 < 
1.803-04 

C 3.10E-06 < 
< 3.10E-06 < 

1.29E-02 
1.19E-04 

C 3.10E-06 C 
2.19E-03 
2-073-04 
2.263-04 
7.16E-05 

C 8.523-05 C 
C 3.10E-06 < 
3.523-03 

< 3.103-06 C 
C 3.103-06 C 
1.05E-04 C 
3.103-06 C 

9.473-03 
2.03E-04 
4.993-03 
3.73E-04 
1.593-03 
3.63E-04 
3.09E-06 
3.09E-06 
1.023-02 
6.893-05 
3.093-06 
2-173-03 
3.453-04 
1.473-04 
4.653-05 
1.043-04 
3.09E-06 
2.933-03 
1.19E-05 
3.09E-06 
5-843-05 
3.09E-06 

9.833-03 9.643-03 
2.133-04 C2.123-04 
4.593-03 5.233-03 
4.693-04 C4.26E-04 
2.60E-03 C1.883-03 
1.8l.E-04 1.753-04 
2.873-06 C3.023-06 
2.873-06 C3.023-06 
1.353-02 1.22E-02 
6.00E-05 8.27E-05 
2.87E-06 C3.02E-06 
2.413-03 2.263-03 
6.793-05 2.073-04 
1.663-04 1.803-04 
4.563-05 5.463-05 
2.623-05 C7.18E-05 
2.873-06 C3.023-06 
3.443-03 3.303-03 
2.873-06 C5.973-06 
2.87E-06 C3.02E-06 
8.71E-05 4.353-05 
2.873-06 C3.023-06 

Notes: emission values for OB-VST-R1 represent the average of five separate vost tube analyses. Sample 
OB-nO030-RlD was lost due to laboratory computer failure (see Appendix G.5 case narrative 
accompanying laboratory data report). emission values for runs IN-VST-R2 and IN-VST-R3 represent 
the averages of six separate vost tube analyses. 

All VOST tubes lore analyzed in tandem according to the guidelines of nethods 8240 and 5040. The 
response factors used a r m  the average response factors from the initial calibration. 
reported for target compounds that are not detected are denoted as < 0.001. The reported 
laboratory values for non-detected target compounds are calculated using an area of 20 counts. 

The acquisitions for samples OB-RO030-RlB and IN-MOO30-RlD lore lost due to laboratory computer 
failure. 

All field samples lore observed to contain condensation within the Tunax and Tsnax-charcoal tubea 
prior to analysis. 
recoveries. All saturated compounds should be connidersd underestimated and may interfere with 
the detection or quantitation of target analytes. 

Compounds found in the field samples at levels less than five t h s  the DmDUnt found in the 
associated blank should not be considered native to the aamples. 
one or =re compounds at levels over the calibration range. 
an labcl, these puantitations should be considered estimates. 

Mtone results for VOST matrices should be considered sd-quantitativs a~ these compounds often 
exparfence erratic recovery from M S T .  

See case narrative accompanying the volatile organics laboratory data, Appendix 0 . 5 .  for 
additional information. 

Amounts 

Saturation of target analytes or TICS may have inhihited target analyte 

The majority of tha samples had 
This occurrence is identified with 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 

OB-VET-R1A 
11/06/92 
11:47 
12 : 06 
0.021 dscm 
16895 dscfm 
17.19 % 

SAMPLE 
TOTAL 

2.505 
0.060 
2.713' 
0.123 
0.341 
0.058 

< 0.001 < 
< 0.001 < 

3.584. 
0.076 

< 0.001 < 
0.657 
0.139 
0.121 
0.043' 

< 0.001 < 
< 0.001 < 

1.104' 
< 0.001 < 

-. 

Trichloroethene < 0.001 < 
Trichlorofluoromethane 0.041* 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uaINm3 uaINm3 lblhr 
130.321 488.264 7.683-03 

3.121 11.695 1.843-04 
141.142 528.806 8.32E-03 

6.399 23.975 3.773-04 
17.740 66.466 1.05E-03 
3.017 11.305 1.78E-04 
0.052 < 0.195 <3.073-06 
0.052 < 0.195 <3.073-06 

186.455 698.578 l.lOE-02 
3.954 14.814 2.333-04 
0.052 < 0.195 <3.07E-06 

34.180 128.060 2.02E-03 
7.231 27.093 4.263-04 
6.295 23.585 3.713-04 
2.237 8.381 1.32E-04 
0.052 < 0.195 <3.07E-06 
0.052 < 0.195 <3.07E-06 

57.435 215.187 3.393-03 
0.052 < 0.195 <3.07E-06 
0.052 < 0.195 <3.073-06 
2.133 7.992 1.263-04 
0.052 < 0.195 <3.073-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the wantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
Q-xylene 
Styrene 
Tetrachloroethene 
Toluene 
1.1.1-trichloroethane 

OB-VBT-R1C 
11/06/92 
13:49 
14:09 
0.020 dscm 
16895 dscfm 
17.19 % 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

ualNm3 ualNm3 lblhr 
153.955 576.814 9.083-03 -. 2.862 

0.079 4.250 15.922 2.513-04 

0.147 7.908 29.627 4.663-04 
0.335 18.021 67.517 1.063-03 
0.050 2.690 10.077 3.593-04 

< 0.001 < 0.054 < 0.202 <3.17E-06 
< 0.001 < 0.054 ,<  0.202 <3.173-06 

3.914. 210.546 788.836 1.243-02 
0.016. 0.861 3.225 5.083-05 

< 0.001 < 0.054 < 0.202 <3.17E-06 
0.643 34.589 129.592 2.043-03 
0.090 4.841 18.139 2.853-04 
0.047. 2.528 9.472 1.493-04 
0.013. 0.699 2.620 4.123-05 
0.012. 0.646 2.419 3.813-05 

< 0.001 < 0.054 < 0.202 <3.173-06 
0.962 51.749 193.884 3.053-03 

1.459. 78.484 294.050 4.63~-03 

< 0.001 < 0.054 < 0.202 <3.173-06 
Tr ichloroethene < 0.001 < 0.054 < 0.202 <3.173-06 
Trichlorof luoromethane 0.039. 2.098 7.860 1.243-04 
Vinyl Acetate < 0.001 < 0.054 < 0.202 <3.173-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLQWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 

OB-VBT-R1D 
11/06/92 
14 : 30 
14 : 50 
0.021 dscm 
16895 dscfm 
17.19 % 

SAMPLE 
TOTAL 

4.042 
0.083 
1.728' 
0.144 
0.520 
0.063 

< 0.001 < 
< 0.001 e 

0.034. 
< 0.001 < 

0.697 

0.074. 

0.060 
< 0.001 < 

< 0.001 < 
< 0.001 < 

-* 

4.474. 

0.021. 

0.022. 

1.228. 

Trichlorofluoromethane 0.029. 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
ua f Nm3 ua f Nm3 lbf hr 
204.427 765.913 1.21E-02 

4.198 15.728 
87.395 327.437 
7.283 27.286 
26.299 98.534 
3.186 11.938 
0.051 ,< 0.189 
0.051 < 0.189 

226.276 847.773 
1.720 6.443 
0.051 < 0.189 

35.251 132.074 
1.062 3.979 
3.743 14.022 
1.113 4.169 
3.035 11.369 
0.051 < 0.189 
62.107 232.692 
0.051 < 0.189 
0.051 < 0.189 
1.467 5.495 
0.051 < 0.189 

2.483-04 
5.15E-03 
4.293-04 
1.553-03 
1.883-04 

<2.98E-06 
<2.98E-06 
1.33E-02 
1.01E-04 

<2.98E-06 
2.08E-03 
6.26E-05 
2.21E-04 
6.563-05 
1.793-04 

<2.98E-06 
3.663-03 

<2.98E-06 
<2.98E-06 
8.65E-05 

<2.98E-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

1 

I 
I 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromefhane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 

OB-VET-RlE 
11/06/92 
15:OO 
15:20 
0.020 dscm 
16895 dscfm 
17.19 % 

SAMPLE 
TOTAL 

3.212 
0.069 
1.965. 
0.157 
0.506 
0.062 

< 0.001 < 
< 0.001 < 

4.635* 
0.035. 

< 0.001 < 
0.817 
0.032. 
0.060* 

0.055 
< 0.001 < 

1.065. 
< 0.001 < 

-* 

0.019. 

~ 

< 0.001 < 
Trichlorof luoromethane 0.035. 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE ~~~~~ 

uafNm3 ucrfNm3 lbfhr 
169.529 635.164 1.00E-02 

3.642 13.645 2.153-04 
103.713 388.573 6.123-03 

8.286 31.046 4.893-04 
26.707 100.060 1.573-03 
3.272 12.260 1.933-04 
0.053 < 0.198 <3.11E-06 
0.053 < 0.198 <3.11E-06 

244.635 916.558 1.443-02 
1.847 6.921 1.09E-04 
0.053 < 0.198 <3.11E-06 

43.121 161.559 2.543-03 
1.689 6.328 9.963-05 
3.167 11.865 1.87E-04 
1.003 3.757 5.91E-05 
2.903 10.876 1.71E-04 
0.053 < 0.198 <3.11E-06 

56.211 210.601 3.31E-03 
0.053 < 0.198 <3.11E-06 
0.053 < 0.198 <3.11E-06 
1.847 6.921 1.09E-04 
0.053 < 0.198 <3.llE-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 

B-132 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
0 



I 
I, 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 

OB-VBT-R1F 
11/06/92 
16 : 17 
16:37 
0.020 dscm 
16895 dscfm 
17.19 % 

SAMPLE 
TOTAL 

2.903 
0.065 
2.004, 
0.130 
0.618 
0.058 

< 0.001 < 
< 0.001 < 

4.161. 
0.032. 

< 0.001 < 
0.722 
0.051 
0.064. 

-* 

0.019* 
0.011. 

< 0.001 < 
1.319' 

l,l,l-trichloroethane < 0.001 < 
Trichloroethene < 0.001 < 
Trichlorofluoromethane 0.025. 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
ual Nm3 ucf I Nm3 lblhr 
156.211 585.266 9.213-03 

3.498 13.104 2.06E-04 
107.836 404.021 6.363-03 

6.995 26.209 4.133-04 
33.255 124.593 1.96E-03 
3.121. 11.693 1.843-04 
0.054 < 0.202 <3.17E-06 
0.054 < 0.202 <3.17E-06 

223.905 838.888 1.323-02 
1.722 6.451 1.02E-04 
0.054 < 0.202 <3.173-06 

38.851 145.560 2.29E-03 
2.744 10.282 1.623-04 
3.444 12.903 2.033-04 
1.022 3.831 6.033-05 
0.592 2.218 3.493-05 
0.054 < 0.202 <3.173-06 

70.976 265.920 4.193-03 
0.054 < 0.202 <3.173-06 
0.054 < 0.202 <3.173-06 
1.345 5.040 7.93E-05 
0.054 < 0.202 <3.17E-06 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

OB-VBT-R2A 
11/06/92 
17:32 
17:52 
0.020 dscm 
16954 dscfm 
17.45 % 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene < 0.001 < 
Trichlorof luoromethane 0.024. 
Vinyl Acetate < 0.001 < 

SAMPLE 
TOTAL 

4.675 
0.096 
1.752. 
0.151 
0.928 
0.066 

< 0.001 < 
< 0.001 < 

5.131. 
0.041. 

< 0.001 < 
0.852 
0.035* 
0.058. 
0.017. 
0.125 

< 0.001 < 
1.126, 

< 0.001 < 

-. 
GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE - ~ 

ua I Nm3 ua I Nm3 lblhr 
248.754 1002.225 1.473-02 

5.108 20.580 3.023-04 
93.223 375.593 5.523-03 
8.035 32.371 4.753-04 

49.378 198.944 2.923-03 
3.512 14.149 2.083-04 
0.053 < 0.214 <3.153-06 
0.053 < 0.214 <3.15E-06 

273.017 1099.982 1.623-02 
2.182 8.790 1.293-04 
0.053 < 0.214 <3.15E-06 

45.334 182.651 2.683-03 
1.862 7.503 1.103-04 
3.086 12.434 1.833-04 
0.905 3.644 5.353-05 
6.651 26.797 3.943-04 
0.053 < 0.214 <3.153-06 

59.914 241.391 3.553-03 
0.053 < 0.214 <3.153-06 
0.053 < 0.214 <3.15E-06 
1.277 5.145 7.563-05 
0.053 < 0.214 <3.153-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
1,1,1-trichloroethane 
Trichloroethene 

OB-VST-RZ B 
11/06/92 
18:08 
18:28 
0.021 dscm 
16954 dscfm 
17.45 % 

SAMPLE 
TOTAL 

5.190 
0.113 
1.716. 
0.155 
0.940 
0.066 

< 0.001 < 
< 0.001 < 

5.174. 
0.024. 

< 0.001 < 
0.933 
0.037' 
0.045. 
0.014. 
0.042. 

< 0.001 < 
0.990 

< 0.001 < 
< 0.001 < 

-. 

Trichlorofluoromethane 0.030' 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
ualNm3 UCI f Nm3 lbf hr 
266.925 1075.438 1.58E-02 

5.812 23.415 3.443-04 
88.255 355.578 5.223-03 
7.972 32.118 4.723-04 

48.345 194.781 2.863-03 
3.394 13.676 2.01E-04 
0.051 < 0.207 <3.04E-06 
0.051 < 0.207 <3.04E-06 

266.102 1072.123 1.573-02 
1.234 4.973 7.303-05 
0.051 < 0.207 <3.04E-06 

47.985 193.330 2.84E-03 
1.903 7.667 1.13E-04 
2.314 9.325 1.373-04 
0.720 2.901 4.263-05 
2.160. 8.703 1.28E-04 
0.051 < 0.207 <3.04E-06 

50.916 205.141 3.01E-03 
0.051 < 0.207 <3.04E-06 
0.051 < 0.207 <3.04E-06 
1.543 6.216 9.13E-05 
0.051 < 0.207 <3.04E-06 

(*)  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 

OB-VBT-R2C 
11/06/92 
18:53 
19:37 
0.020 dscm 
16954 dscfm 
17.45 % 

SAMPLE 
TOTAL 

4.574 
0.082 
1.851. 

-. 
0.127 
0.676 
0.062 

< 0.001 < 
< 0.001 < 

3.786. 
0.023. 

< 0.001 < 
0.864 
0.015. 
0.063' 

< 0.001 < 
< 0.001 < 

1.207. 
< 0.001 < 

0.019. 

GAS EMISSIONS 
CONCENTRATI ON MASS 

ACTUAL @ 7% 02 RATE 
uaINm3 uaINm3 lblhr 
239.883 966.484 1.423-02 

4.300 17.327 2.543-04 
97.075 391.116 5.743-03 
6.660. 26.835 3.943-04 

35.453 142.839 2.10E-03 
3.252 13.101 1.92E-04 
0.052 < 0.211 <3.10E-06 
0.052 < 0.211 <3.10E-06 

198.556 799.980 1.17E-02 
1.206 4.860 7.14E-05 
0.052 < 0.211 <3.10E-06 

45.312 182.563 2.68E-03 
0.787 3.169 4.66E-05 
3.304 13.312 1.96E-04 
0.996 4.015 5.90E-05 
0.052 < 0.211 <3.103-06 
0.052 < 0.211 <3.10E-06 

63.301 255.039 3.753-03 
0.052 < 0.211 <3.10E-06 1,1,1-trichloroethane 

Trichloroethene < .0.001 < 0.052 < 0.211 <3.10E-06 
Trichlorofluoromethane < 0.001 < 0.052 < 0.211 <3.10E-06 
Vinyl Acetate < 0.001 < 0.052 < 0.211 <3.10E-06 

I 

I 
I 
I 
1 
I 
I 
I 
I 
3 
I 
I 
I 
l 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 

OB-VET-R2 D 
11/06/92 
2o:os 
20:28 
0.022 dscm 
16954 dscfm 
17.45 % 

SAMPLE 
TOTAL 
UQ 
0.208 

< 0.001 < 
0.048' 

< 0.001 < 
< 0.001 < 

0.003. 
< 0.001 < 
< 0.001 < 

0.090 
0.004. 

< 0.001 < 
0.005. 
0.032' 
0.016' 
0.005. 

< 0.001 < 
< 0.001 < 

0.055 

< 0.001 < 
0.019* 

Trichlorof luoromethane 0.033* 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uaINm3 ualNm3 lblhr 
10.362 41.750 6.133-04 
0.050 < 0.201 <2.95E-06 
2.391 9.635 1.423-04 
0.050 < 0.201 <2.95E-06 
0.050 < 0.201 
0.149 0.602 
0.050 < 0.201 
0.050 < 0.201 
4.484 18.065 
0.199 0.803 
0.050 < 0.201 
0.249 1.004 
1.594 6.423 
0.797. 3.212 
0.249 1.004 
0.050 < 0.201 
0.050 < 0.201 
2.740 11.040 
0.947 3.814 
0.050 < 0.201 
1.644 6.624 
0.050 < 0.201 

<2.95E-06 
8.843-06 

<2.95E-06 
<2.95E-06 
2.65E-04 
1.18E-05 

<2.95E-06 
1.473-05 
9.43E-05 
4 .72E-05 
1.47E-05 

<2.95E-06 
<2.95E-06 
1.62E-04 
5.60E-05 

<2.95E-06 
9.733-05 

<2.95E-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 

OB-V8T-RZE 
11/06/92 
20:43 
21:03 
0.021 dscm 
16954 dscfm 
17.45 % 

SAMPLE 
TOTAL 

1.450 
0.054 
2.631. 
0.136 
0.295 
0.063 

< 0.001 < 
< 0.001 c 

1.931. 
0.027. 

c 0.001 < 
0.779 
0.091 
0.050. 

0.030. 
< 0.001 c 

< 0.001 < 

-. 

0.022. 

1.022' 

Trichloroethene < 0.001 < 
Trichlorof luoromethane 0.026' 
Vinyl Acetate c 0.001 c 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uuINm3 uuINm3 lblhr 
75.259 303.217 4.453-03 
2.803 11.292 1.663-04 

136.556 550.181 8.083-03 
7.059 28.440 4.18E-04 
15.311 61.689 9.06E-04 
3.270 13.174 1.933-04 
0.052 C 0.209 C3.073-06 
0.052 < 0.209 C3.073-06 

100.224 403.801 5.93E-03 
1.401 5.646 8.29E-05 
0.052 C 0.209 C3.073-06 

40.432 162.900 2.393-03 
4.723- 19.029 2.793-04 
2.595 10.456 1.543-04 
1.142 4.601 6.76E-05 
1.557 6.273 9.213-05 
0.052 < 0.209 <3.073-06 

53.044 213.715 3.14E-03 
0.052 < 0.209 <3.073-06 
0.052 < 0.209 <3.073-06 
1.349 5.437 7.99E-05 
0.052 < 0.209 <3.07E-06 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 
I 
I 
I ( * )  Laboratory data is estimated representing that the compound 

is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 

OB-VBT-R2 F 
11/06/92 
21:26 
21:46 
0.020 dscm 
16954 dscfm 
17.45 % 

SAMPLE 
TOTAL 

2.204 
0.047. 
1.628. 
0.148 
0.232 
0.055 

< 0.001 < 
< 0.001 < 

3.564. 
0.014* 

< 0.001 < 
0.748 
0.445 
0.052, 
0.013* 

< 0.001 < 
< 0.001 < 

1.239. 
< 0.001 < 
< 0.001 < 

-* 

Trichlorofluoromethane < 0.001 < 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uaINm3 ua f Nm3 lblhr 
119.480 481.385 7.07E-03 
2.548 10.265 1.51E-04 
88.255 355.578 5.223-03 
8.023 32.325 4.753-04 
12.577 50.672 7.44E-04 
2.982 12.013 1.763-04 
0.054 < 0.218 <3.213-06 
0.054 < 0.218 <3.213-06 

193.207 778.428 1.14E-02 
0.759 3.058 4.493-05 
0.054 < 0.218 <3.213-06 

40.550 163.374 2.403-03 
24.124 97.194 1.433-03 
2.819 ' 11.358 1.673-04 
0.705 2.839 4.17E-05 
0.054 < 0.218 <3.213-06 
0.054 < 0.218 <3.213-06 

67.167 270.615 3.973-03 
0.054 < 0.218 <3.213-06 
0.054 < 0.218 <3.213-06 
0.054 < 0.218 <3.213-06 
0.054 < 0.218 <3.213-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above.the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorof o m  
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
1,1,1-trichloroethane 

OB-VBT-R3A 
11/07/92 
09 : 05 
09:25 
0.021 dscm 
15821 dscfm 
17.31 % 

SAMPLE 
TOTAL 

2.684 
0.074 
1.577' 
0.175 
0.464 
0.067 

< 0.001 < 
< 0.001 < 

4.676. 
0.014. 

< 0.001 < 
0.875 
0.050 
0.046. 

< 0.001 < 
< 0.001 < 

1.070. 
< 0.001 < 

-. 

0.012' 

Trichloroethene < 0.001 < 
Trichlorof luorornethane 0.038, 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
ualNm3 
138.951 

3.831 
81.642 
9.060 

24.021 
3.469 
0.052 
0.052 

242.077 
0.725 
0.052 

45.299 
2.589 
2.381 
0.621 
0.052 
0.052 

55.394 
0.052 

ual Nm3 lblhr 
538.000 7.673-03 
14.833 2.123-04 

316.105 4.513-03 
35.078 5.00E-04 
93.007 1.333-03 
13.430 1.923-04 

< 0.200 <2.863-06 
< 0.200 <2.863-06 

937.291 1.343-02 
2.806 4.00E-05 

< 0.200 <2.86E-06 
175.391 2.50E-03 
10.022 1.43E-04 
9.221 1.32E-04 
2.405 3.43E-05 

< 0 . 2 0 0  <2.86E-06 
< 0 . 2 0 0  <2.863-06 

214.478 3.063-03 
< 0.200 <2.86E-06 

0.052 < 0.200 <2.86E-06 
1.967 7.617 1.09E-04 
0.052 < 0.200 <2.86E-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. OB-VBT-R3B 
DATE 11/07/92 
START TIME 09:44 
END TIME 10: 04 
CORR. SAMPLE VOL. 0.021 dscm 
TOTAL GAS FLOWRATE 15821 dscfm 
OXYGEN 17.31 % 

SAMPLE 
TOTAL 

POLLUTANT 
Acetone 4.603 

Benzene . 1.471. 
Bromomethane 0.188 
2-butanone 0.447 
Carbon Disulfide 0.064 
Carbon Tetrachloride < 0.001 < 
Chloroform < 0.001 < 
Chloromethane 4.724, 
Ethylbenzene 0.014* 
2-Hexanone < 0.001 < 
Iodomethane 0.822 
Methylene Chloride 0.023. 
M-Jp-xylene 0.064. 
0-xylene 0.015. 
Styrene < 0.001 < 
Tetrachloroethene < 0.001 < 
Toluene 1.320. 
l,l,l-trichloroethane < 0.001 < 
Trichloroethene < 0.001 < 
Trichlorofluoromethane 0.029. 
Vinyl Acetate < 0.001 < 

-. 
Acrylonitrile 0.089 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL @ 7% 02 RATE 
uaINm3 uaINm3 lblhr 
236.572. 915.976 1.31E-02 
4.574 17.711 2.533-04 

75.602 292.722 4.173-03 
9.662 37.411 5.343-04 

22.974 88.951 1.273-03 
3.289 12.736 1.823-04 
0.051 < 0.199 <2.843-06 
0.051 < 0.199 <2.843-06 

242.791 940.054 1.343-02 
0.720 2.706 3.973-05 
0.051 < 0.199 <2.843-06 

42.247' 163.574 2.33E-03 
1.182 4.577 6.53E-05 
3.289 12.736 1.82E-04 
0.771 2.985 4.26E-05 
0.051 < 0.199 <2.843-06 
0.051 < 0.199 <2.843-06 

67.842 262.674 3.753-03 
0.051 < 0.199 <2.843-06 
0.051 < 0.199 <2.843-06 
1.490 5.771 8.233-05 
0.051 < 0.199 <2.84E-06 

( * )  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOh'RATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 

OB-VST-R3C 
11/07/92 
10: 11 
10:31 
0.021 dscm 
15821 dscfm 
17.31 % 

SAMPLE 
TOTAL 

4.066 
0.088 
1.522' 
0.171 
0.509 
0.064 

< 0.001 < 
< 0.001 < 

5.327. 

< 0.001 < 
0.831 
0.018. 
0.076. 
0.018. 

< 0.001 < 
< 0.001 < 

1.494. 
< 0.001 < 
< 0.001 < 

e, 

0.019* 

Trichlorofluoromethane 0.030. 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION 

ACTUAL @ 7% 02 
ua/Nm3. ualNm3 
212.827 824.039 
4.606 17.835 

79.666 308.457 
8.951 34.656 
26.643 103.157 
3.350 12.971 
0.052 < 0.203 
0.052 < 0.203 

278.832 1079.600 
0.995 3.851 
0.052 < 0.203 

43.497 168.415 
0.942 3.648 
3.978 15.403 
0.942 3.648 
0.052 < 0.203 
0.052 < 0.203 

78.201 302.783 
0.052 < 0.203 
0.052 < 0.203 
1.570 6.080 
0.052 < 0.203 

MASS 
RATE 
lblhl: 

1.18E-02 
2.54E-04 
4.40E-03 
4.943-04 
1.473-03 
1.853-04 

<2.89E-06 
<2.89E-06 
1.543-02 
5.493-05 

<2.89E-06 
2.40E-03 
5.20E-05 
2.20E-04 
5.20E-05 

<2.89E-06 
<2.89E-06 
4.323-03 

<2.89E-06 
<2.89E-06 
8.67E-05 

<2.89E-06 

( * )  Laboratory data is estimated representing that the compound 
is detected but the amount is either below'the quantitation limit 
or above the calibration range. 

B-142 

I 
t 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 



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

ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

OB-VBT-R3D 
11/07/92 
11:14 
11:34 
0.020 dscm 
15821 dscfm 

POLLUTANT 
Acetone , 

Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene < 0.001 < 
Trichlorofluoromethane 0.024. 
Vinyl Acetate < 0.001 < 

17.31 % 

SAMPLE 
TOTAL 

2.651 
0.066 
1.578' 
0.152 
0.393 
0.058 

< 0.001 < 
< 0.001 < 

4.240. 

< 0.001 < 
0.751 

0.059. 
0.014. 
0.014* 

< 0.001 < 
1.256. 

< 0.001 < 

-. 

0.020. 

0.012' 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL. @ 7% 02 RATE 
usINm3 uaINm3 Ib/ hr 
139.471 540.012 7.70E-03 

3.472 13.444 1.923-04 
83.020 321.441 4.58E-03 
7.997 30.963 4.423-04 
20.676 80.055 1.14E-03 
3.051 11.815 1.683-04 
0.053 < 0.204 <2.91E-06 
0.053 < 0.204 <2.913-06 

223.069 863.694 1.233-02 
1.052 4.074 5.813-05 
0.053 < 0.204 <2.91E-06 

39.511 152.980 2.183-03 
0.631 2.444 3.49E-05 
3.104 12.018 1.71E-04 
0.737 2.052 4.073-05 
0.737 2.852 4.073-05 
0.053 < 0.204 <2.913-06 

66.079 255.849 3.653-03 
0.053 < 0.204 <2.91E-06 
0.053 < 0.204 <2.913-06 
1.263 4.889 6.973-05 
0.053 < 0.204 <2.913-06 

( * )  Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOWRATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-fp-xylene 
0-xylene 
Styrene 
Tetrachloroethene 

OB-VBT-R3E 
11 f 07/92 
11:43 
12 : 03 
0.021 dscm 
15821 dscfm 
17.31 % 

SAMPLE 
TOTAL -. 3.779 
0.077 
1.586. 
0.165 

0.065 
< 0.001 < 
< 0.001 < 

4.705. 

< 0.001 < 
0.915 
0.017' 
0.042. 
0.013. 
0.037. 

< 0.001 < 
0.959 

< 0.001 < 

1.019. 

0.019. 

GAS EMISSIONS 
CONCENTRATION 

ACTUAL @ 7% 02 
ua I Nm3 uaINm3 
194.534 753.211 

3.964 15.347 
81.644 316.113 
8.494 32.887 

52.456 203.102 
3.346 12.955 
0.051 < 0.199 
0.051 < 0.199 

242.203 937.776 
0.978 3.787 
0.051 < 0.199 

47.102 182.373 

2.162 8.371 
0.669 2.591 
1.905 7.375 
0.051 < 0.199 

49.367 191.143 
0.051 < 0.199 

0.875 3.388 

MASS 
RATE 
lblhr 

1.07E-02 
2.19E-04 
4.51E-03 
4.69E-04 
2.90E-03 
1.853-04 

<2.84E-06 
<2.84E-06 
1.343-02 
5.40E-05 

<2.84E-06 
2.60E-03 
4.833-05 
1.19E-04 
3.70E-05 
1.05E-04 

<2.84E-06 
2.73E-03 

<2.84E-06 
Toluene 
l,l,l-trichloroethane 
Trichloroethene < 0.001 < 0.051 < 0.199 <2.84E-06 
Trichlorofluoromethane 0.030. 1.544 ' 5.979 8.53E-05 
Vinyl Acetate < 0.001 < 0.051 < 0.199 <2.84E-06 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
TOTAL GAS FLOh'RATE 
OXYGEN 

POLLUTANT 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene Chloride 
M-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 

OB-VBT-R3P 
11/07/92 
12:09 
12 : 45 
0.020 dscm 
15821 dscfm 
17.31 % 

SAMPLE 
TOTAL 

2.771 
0.051 
1.839. 
0.130 
2.580' 
0.060 

< 0.001 < 
< 0.001 < 

0.039. 
< 0.001 < 

0.840 

0.060* 
0.023. 

< 0.001 < 
< 0.001 < 

1.076* 
< 0.001 < 

-. 

4.457. 

0.022. 

Trichloroethene < 0.001 < 
Trichlorofluoromethane 0.031. 
Vinyl Acetate < 0.001 < 

GAS EMISSIONS 
CONCENTRATION MASS 

ACTUAL. @ 7% 02 RATE 
ua I Nm3 ualNm3 lb/hr 
145.922 564.991 

2.686 10.399 
96.843 374.962 
6.846 26.506 

135.864 526.048 
3.160 12.234 
0.053 < 0.204 
0.053 < 0.204 

234.708 908.757 
2.054 7.952 
0.053 < 0.204 

44.235 171.271 
1.159 4.486 
3.160 12.234 
1.211 4.690 
0.053 < 0.204 
0.053 < 0.204 

56.663 219.390 
0.053 < 0.204 
0.053 < 0.204 
1.632 6.321 
0.053 '<  0.204 

8.06E-03 
1.48E-04 
5.353-03 
3.78E-04 
7.50E-03 
1.74E-04 

<2.91E-06 
<2.91E-06 
1.30E-02 
1.13E-04 

<2.91E-06 
2.443-03 
6.403-05 
1.74E-04 
6.69E-05 

<2.91E-06 
<2.91E-06 
3.13E-03 

<2.91E-06 
<2.91E-06 
9.01E-05 

<2.91E-06 

(*) Laboratory data is estimated representing that the compound 
is detected but the amount is either below the quantitation limit 
or above the calibration range. 
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B.6.4 MOO30 DATA AND RESULTS - EPA AUDIT SAMPLES 

B-146 



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

SUHMARY OF VOLATILE EMISSIONS: EPA METHOD 0030: EPA GAS AUDIT CYLINDER R539. 

RUN I.D. C539-VST-RIA C539-VST-XUB C539-VST-RlC 
DATE 11/12/92 11/12/92 11/12/92 

POLLIPPANT CONCENTRATION - ua/Nm3 
Acetone 
Acrylonitrile 
Benzene 
Bromomethane 
2-butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Uethylene Chloride 
U-/p-xylene 
0-xylene 
Styrene 
Tetrachloroethene 
Toluene 
l,l,l-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 

< 
C 
< 

C 
< 
< 

< 
< 
< 

< 
C 
< 

0.110 < 
0.110 < 
0.110 < 
5.280 
4.620 
0.110 c 
0.110 c 
0.110 
11.220 
0.110 c 
0.110 < 
0.110 < 

1.430 < 
0.110 c 
0.110 < 
0.110 < 

10.120 

0.089 
0.089 
0.089 
7.199 
5.866 
0.089 
0.089 
4.000 

11.021 
0.089 
0.089 
0.089 
1.689 
0.089 
0.089 
0.089 
0.089 

< 
C 

< 
< 
< 

< 
< 
< 

< 
< 
C 
C 

2.857 < 
0.110 < 
0.110 < 
6.153 
6.043 
0.110 < 
0.110 < 
0.110 < 

0.110 < 
0.110 < 
0.110 < 
0.989 
0.110 < 
0.110 < 
0.110 < 
0.110 < 

11.098 

4.510 0.622 0.440 
32.450 31.464 27.250 
30.580 30.042 32.744 
23.540 22.043 33.073 

< 0.110 < 0.089 c 0.110 

B-147 

AVERAGE 

1.019 
0.103 
0.103 
6.211 
5.510 
0.103 
0.103 
1.407 

11.113 
0.103 
0.103 
0.103 
4.266 
0.543 
0.103 
0.103 
0.103 
1.857 

30.388 
31.122 
26.219 
0.103 



RUN I.D. 
DATE 

sUMHARY OF VOLATILE EMISSIONS: EPA METHOD 0030: EPA GAS AUDIT CYLINDER #540. 

C540-VST-RlA CS4O-VST-RlB C540-VST-RlC AVERAGE 
11/12/92 11/12/92 11/12/92 

POLLUTANT CONCENTRATION - ua/Nm3 
Acetone 141.184 26.843 17.146 61.724 
Acrylonitrile < 0.097 C 0.101 < . 0.099 < 0.099 
Benzene 2.221 1.013 < 0.099 < 1.111 
Bromomethane < 0.097 < 0.101 < 0.099 < 0.099 

Carbon Disulfide C 0.097 < 0.101 c 0.099 < 0.099 
Carbon Tetrachloride c 0.097 < 0.101 c 0.099 < 0.099 

Chloromethane < 0.097 < 0.101 < 0.099 < 0.099 
Ethylbenzene < 0.097 C 0.101 c 0.099 c 0.099 
2-Hexanone C 0.097 C 0.101 < 0.099 < 0.099 
Iodomethane < 0.097 < 0.101 < 0.099 c 0.099 

0-xylene C 0.097 < 0.101 c 0.099 < 0.099 
Styrene C 0.097 < 0.101 c 0.099 < 0.099 

C 0.097 C 0.101 < 0.099 c 0.099 

Trichloroethene 0.483 C 0.101 < 0.099 < 0.228 

0.097 < 0.101 < 0.099 c 0.099 Vinyl Acetate < 

2-but anone 0.579 < 0.101 0.690 < 0.457 

Chloroform 0.290 0.203 4.434 1.642 

Methylene Chloride 82.663 13.067 15.668 37.132 
M-/p-xylene 3.187 < 0.101 c 0.099 < 1.129 

Tetrachloroethene 
44.518 30.996 31.631 35.715 Toluene 

1.1.1-trichloroethane 5.504 0.608 1.478 2.530 

Trichlorofluotomethane 0.869 2.938 0.690 1.499 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. C539-VET-R1A 
DATE 11/12/92 
START TIME 15:24 
END TIME 15:34 
CORR. SAMPLE VOL. 0.010 dscm 
SAMPLE I.D. 283/285 

GAS EMISSIONS 
SAMPLE CONC. 
TOTAL ACTUAL 

POLLUTANT uq uaINm3 
Acetone < 0.001 < 0.110 
Acrylonitrile < 0.001 < 0.110 
Benzene < 0.001 < 0.110 
Bromomethane 0.048 5.280 
2-butanone 0.042 4.620 
Carbon Disulfide < 0.001 < 0.110 
Carbon Tetrachloride < 0.001 < 0.110 
Chloroform < 0.001 < 0.110 
Chloromethane 0.102 11.220 
Ethylbenzene < 0.001 < 0.110 
2-Hexanone < 0.001 < 0.110 
Iodomethane < 0.001 < 0.110 
Methylene Chloride 0.092 10.120 
M-/p-xylene 0.013 1.430 
0-xylene < 0.001 < 0.110 
Styrene < 0.001 < 0.110 
Tetrachloroethene < 0.001 < 0.110 
Toluene 0.041 4.510 
l,l,l-trichloroethane 0.295 32.450 
Trichloroethene 0.278 30.580 
Trichlorofluoromethane 0.214 23.540 
Vinyl Acetate < 0.001 < 0.110 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. C5 3 9 -VET-R1B 
DATE 11/12/92 
START TIME 15:50 
END TIME 16:OO 
CORR. SAMPLE VOL. 0.012 dscm 
SAMPLE I.D. 2861288 

GAS PlISSIONS 
SAMPLE CONC. 
TOTAL ACTUAL 

POLLUTANT UQ uaINm3 
Acetone < 0.001 < 0.089 
Acrylonitrile < 0.001 < 0.089 
Benzene < 0.001 < 0.089 
Bromomethane 0.081 7.199 
2-butanone 0.066 5.866 
Carbon Disulfide < 0.001 < 0.089 
Carbon Tetrachloride < 0.001 < 0.089 
Chloroform 0.045 4.000 
Chloromethane 0.124 11.021 
Ethylbenzene < 0.001 < 0.089 
2-Hexanone < 0.001 < 0.089 
Iodomethane < 0.001 < 0.089 
Methylene Chloride 0.019 1.689 
M-/p-xylene < 0.001 < 0.089 
0-xylene < 0.001 < 0.089 
Styrene < 0.001 < 0.089 
Tetrachloroethene < 0.001 < 0.089 
Toluene 0.007 0.622 
l,l,l-trichloroethane 0.354 31.464 
Trichloroethene 0.338 30.042 
Trichlorofluoromethane 0.248 22.043 
Vinyl Acetate < 0.001 < 0.089 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. C539-VBT-RlC 
DATE 11/12/92 
START TIME 16: 10 
END TIME 16:20 
CORR. SAMPLE VOL. 0.010 dscm 
SAMPLE I.D. 2891291 

GAS EMISSIONS 
SAMPLE CONC. 
TOTAL ACTUAL 

POLLUTANT ua ualNm3 
Acetone 0.026 2.857 
Acrylonitrile < 0.001 < 0.110 
Benzene < 0.001 < 0.110 
Bromomethane 0.056 6.154 
2-butanone 0.055 6.043 
Carbon Disulfide < 0.001 < 0.110 
Carbon Tetrachloride < 0.001 < 0.110 
Chloroform < 0.001 < 0.110 
Chloromethane 0.101 11.098 
Ethylbenzene < 0.001 < 0.110 
2-Hexanone < 0.001 < 0.110 
Iodomethane < 0.001 < 0.110 
Methylene Chloride 0.009 0.989 
M-/p-xylene < 0.001 < 0.110 
0-xylene < 0.001 < 0.110 
Styrene < 0.001 < 0.110 
Tetrachloroethene < 0.001 < 0.110 
Toluene 0.004 0.440 
l,l,l-trichloroethane 0.248 27.250 
Trichloroethene 0.298 32.744 
Trichlorofluoromethane 0.301 33.073 
Vinyl Acetate < 0.001 < 0.110 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. CSIO-VBT-R1A 
DATE 11/12/92 
START TIME 13 : 31 
END TIME 13:46 
CORR. SAMPLE VOL. 0.011 dscm 
SAMPLE I.D. 2741276 

GAS EMISSIONS 
SAMPLE CONC. 
TOTAL ACTUAL 

POLLUTANT ua ualNm3 
Acetone 1.462 141.184 
Acrylonitrile < 0.001 < 0.097 
Benzene 0.023 2.221 
Bromomethane < 0.001 < 0.097 
2-butanone 0.006 0.579 
Carbon Disulfide < 0.001 < 0.097 
Carbon Tetrachloride < 0.001 < 0.097 
Chloroform 0.003 0.290 
Chloromethane < 0.001 < 0.097 
Ethylbenzene < 0.001 < 0.097 
2-Hexanone < 0.001 < 0.097 
Iodomethane < 0.001 < 0.097 
Methylene Chloride 0.856 82.663 
M-/p-xylene 0.033 3.187 
0-xylene < 0.001 < 0.097 
Styrene < 0.001 < 0.097 
Tetrachloroethene < 0.001 < 0.097 
Toluene 0.461 44.518 
l,l,l-trichloroethane 0.057 5.504 
Trichloroethene 0.005 0.483 
Trichlorofluoromethane 0.009 0.869 
Vinyl Acetate < 0.001 < 0.097 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. C540-VBT-R1B 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
SAMPLE I.D. 

11/12/92 
14:04 
14:14 
0.011 dscm 

2771279 

GAS EMISSIONS 
SAMPLE CONC. 
TOTAL ACTUAL 

POLLUTANT ua ualNm3 
Acetone 0.265 26.843 
Acrylonitrile < 0.001 < 0.101 
Benzene 0.010 1.013 
Bromomethane < 0.001 < 0.101 
2-butanone < 0.001 < 0.101 
Carbon Disulfide < 0.001 < 0.101 
Carbon Tetrachloride < 0.001 < 0.101 
Chloroform 0.002 0.203 
Chloromethane < 0.001 < 0.101 
Ethylbenzene < 0.001 < 0.101 
2-Hexanone < 0.001 < 0.101 
Iodomethane < 0.001 < 0.101 
Methylene Chloride 0.129 13.067 
M-/p-xylene < 0.001 < 0.101 
0-xylene < 0.001 < 0.101 
Styrene < 0.001 < 0.101 
Tetrachloroethene < 0.001 < 0.101 

l,l,l-trichloroethane 0.006 0.608 
Trichloroethene < 0.001 < 0.101 
Trichlorofluoromethane 0.029 2.938 
Vinyl Acetate < 0.001 < 0.101 

Toluene 0.306 30.996 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. CSIO-VBT-R1C 
DATE 111 12/92 
START TIME 14:36 
END TIME 14 : 46 
CORR. SAMPLE VOL. 0.011 dscm 
SAMPLE I.D. 280/282 

GAS EMISSIONS 
SAMPLE CONC. 
TOTAL ACTUAL 

POLLUTANT uq uaINm3 
Acetone 0.174 17.146 
Acrylonitrile < 0.001 < 0.099 
Benzene < 0.001 < 0.099 
Bromomethane < 0.001 < 0.099 
2-butanone 0.007 0.690 
Carbon Disulfide < 0.001 < 0.099 
Carbon Tetrachloride < 0.001 < 0.099 
Chloroform 0.045 4.434 
Chloromethane < 0.001 < 0.099 

2-Hexanone < 0.001 < 0.099 
Iodomethane < 0.001 < 0.099 
Methylene Chloride 0.159 15.668 

Ethylbenzene < 0.001 < 0.099 

M-/p-xylene < 0.001 < 0.099 
0-xylene < 0.001 < 0.099 
Styrene < 0.001 < 0.099 
Tetrachloroethene < 0.001 < 0.099 
Toluene 0.321 31.631 
l,l,l-trichloroethane 0.015 1.478 
Trichloroethene < 0.001 < 0.099 
Trichlorofluoromethane 0.007 0.690 
Vinyl Acetate < 0.001 < 0.099 
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B.7 DATA AND RESULTS FOR SEKIVOLATILE ORGANICS TESTING 
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B.7.1 MOO10 DATA AND RESULTS - SAWDUST DRYER INLET 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

SAUPLINQ RESULTS 
Metered Volume 
Metered Volume 
Volume C Std.Cond. 
Volume @ Std.Cond. 
% Water 
% Isokinetics 

IN-Y0010-R1 

11/06/92 
11:37 
15:19 

54 inches 
0.250 inches 

1.0069 
1.6944 

0.84 
29.76 in.Hg 

180 minutes 

lteTBOD 4 DATA 
INIT. FINAL NET 
Iml)(ml)w 

IMP.l 0.0 101.0 101.0 
Iw.2 100.0 
IMP. 3 100.0 
IMP.4 0.0 
IMP.5 
IMP. 6 
IMP. 7 
TOTAL 200.0 

S.G. 200.0 

101.0 1.0 
91.0 -9.0 
0.0 0.0 

0.0 
0.0 
0.0 

293.0 93.0 
240.1 40.1 

104.311 
2.954 

105.646 
2.992 

5.60 
101.5 

VOLUllETRIC RESULTS - USENQ 
Velocity 54.94 
Actual Flow 52427 
Std. Flow 28600 
Dry Std. Flow 26998 

STACK 
TEMP STATIC DP 

POINT IDeaFl lin.WC) I in.WCL 
485 -0.18 0.34 
493 -0.16 0.37 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 

AVG . 

~~ ~ 

487 
463 
455 
468 
494 
528 
532 
542 
546 
547 
487 
489 
484 
481 
467 
474 
508 
471 
522 
533 
547 
552 

502 

0.52 
0.51 
0.45 
0.54 
0.68 
0.77 
0.78 
0.70 
0.65 
0.60 
0.52 
0.50 
0.50 
0.46 
0.47 
0.40 
0.45 
0.39 
0.41 
0.54 
0.48 
0.60 

-0.17 0.53 

METHOD 3 DATA 
dcf 902 16.42 Md 29.37 
dcm %C02 4.45 Ms 28.73 
dscf %CO 0.0 Pa 29.75 
dscm %N2 79.1 FO 1.007 

% 02+c02 10.0 %EA 367.31 
% 

VOLUMETRIC RESULTS - SI 
ft/sec Velocity 16.75 m/sec 
acfm Actual Flow 89075 am3/hr 
scfm Std. Flow 48593 sm3/hr 
dscfm Dry Std. Flow 45870 dsm3/hr 

METER METER TEMPERATURE 
DH VOLUME INLET OUTLET 

jin.WCl (dcf L .lDeaF\ IDeaFL 
0.65 427.342 65 65 
0.70 60 59 
1.00 63 59 
1.00 67 60 

1.06 

1.41 70 
1.29 53I.( 

0.90 67 61  
481.852 67 60 

553 67 60 
61  

1.43 
1.27 
1.17 
1.08 
1.00 
0.96 
0.96 
0.89 
0.92 
0.78 
0.85 
0.76 
0.76 
0.99 
0.86 
1.08 

71 
70 
70 
70 
59 
60 
64 
65 
66 
66 
66 
66 
65 
66 
66 
68 

0.99 104.311 63 
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RUN NUMBER 
SAMPLE VOLUME 
TOTAL G A S  FLOWRATE 
OXYGEN 

LABORATORY DATA AND RESULTS FOR 
SEMIVOLATILE COMPOUNDS 

IN-XOOl 0-R1 
105.646 dscf 
26998 dscfm 
16.42 % 

G A S  EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

COMPONENT ua uaINm3 uaINm3 lblhr 
Bis12-ethvlhexv)~hthalate 19.21. 6.8912 21.3813 6.493-04 - _ _  
Dibenzof &an 17.17. 6.1594 19.1107 5.81E-04 
Dimethylphthalate < 0.001 < 0.0004 < 0.0011 <3.38E-08 
Di-n-butylphthalate < 0.001 < 0.0004 < 0.0011 <3.38E-08 
2-methylphenol < 0.001 < 0.0004 < 0.0011 <3.38E-08 
Naphthalene 505.96. 181.5039 563.1483 1.71E-02 
Phenol < 0.00 < 0.0004 < 0.0011 <3.383-08 

Note: Sample values are entered as < 0.001 ug if the sample does 
not contain five times the amount of target compound found 
in the iaboratory blank. 

I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
1 (*) Laboratory data is estimated representing that the compound is 

detected but the amount is either below the quantitation limit or above 
the calibration range, I 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 
CP 
TEST DURATION 

SAWLING RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% Water 
% Iaokinetica 

IN-bIOOlO-RZ 

11/06/92 WeTHOD 4 DATA 
17:42 INIT. 
21:OZ JELL 

54 inches IMP.1 0.0 
0.250 inches IMP.2 100.0 
1.0069 IMP.3 100.0 
1.6944 IMP.4 0.0 
29.76 in.Hg IMP.5 0.0 
0.84 IMP.6 0.0 
180 minutea IW.7 

105.158 
2.978 

108.272 
3.066 
4.43 
100.4 

VOLUMETRIC RESULTS - USENQ 
Velocity 
Actual Flow 

55.78 
53228 

Std. Flow 29264 
Dry Std. Flow 27968 

STACK 
TEMP STATIC DP 

POINT (DesFL jin.WCI I in.WC1 
1 474 -0.19 0.38 
2 479 -0.17 0.40 
3 438 0.40 
4 490 
5 486 
6 479 
7 494 
8 
9 
10 
11 
12 
13 
14 
15 
16 
1 7  
18 
19 
20 
21 
22 
23 
24 

488 
521 
528 
520 
510 
485 
485 
478 
471 
4 60 
466 
490 
495 
522 
536 
549 
532 

0.42 
0.44 
0.45 
0.48 
0.53 
0.61 
0.68 
0.72 
0.81 
0.36 
0.38 
0.45 
0.54 
0.61 
0.57 
0.60 
0.68 
0.72 
0.82 
0.61 
0.54 

25 
AVG . 495 -0.18 0.55 

TOTAL 200.0 
S.G. 200.0 

METHOD 3 DATA 
dcf $02 16.04 
dcm %C02 4.28 
dacf %CO 0.0 
d a m  %N2 79.7 

% 02+c02 20.3 
% 

ft/aec 
acfm 
acfm 
dacfm 

DH 
J in.WC\ 
0.74 
0.77  
0.81 
0.80 
0.84 
0.87 
0.91 
1.01 
1.13 
1.25 
1.35 
1.52 
0.69 
0.73 
0.87 
1.05 
1.20 
1.12 
1.15 
1.29 
1.33 
1.49 
1.10 
0.99 

1.04 

FINAL NET 

0.0 
274.0 74.0 ~~ 

232.5 32.5 

Md 29.33 
Ma 28.83 
Pa 29.75 
FO 1.136 

%EA 321.09 

VOLUMETRIC RESULTS - SI 
Velocity 17.00 m/aec 
Actual Flow 90436 am3/hr 
Std. Flow 49719 am3/hr 
Dry Std. Flow 47519 dam3/hr 

METER METER TEMPERATURe 
VOLUME INLET OUTLET 
Idcfl IDeqF) 
533.541 50 

54 
58 
59 
60 

584.653 61 
638.699 61 

61 
62 
62 
61 
61 
40 
52 
54 
55 
57 
58 
59 
60 
60 
61 
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RUN NUMBER 
SAMPLE VOLUME 
TOTAL GAS FLOWRATE 
OXYGEN 

LABORATORY DATA AND RESULTS FOR 
SEMIVOLATILE COMPOUNDS 

COMPONENT 
Bis(2-ethy1hexy)phthalate 
Dibenzofuran 
Dimethylphthalate 
Di-n-butylphthalate 
2-methylphenol 
Naphthalene 
Phenol 

IN-X0010-R2 
108.272 dscf 
27968 dscfm 
16.04 % 

SAMPLE 
TOTAL 

uu 
13.68. 
5.07. 

< 0.001 < 

< 0.001 < 
< 0.001 < 

8.90. 

92.93 

I 
I 
I 
1 

GAS EMISSIONS I 
I 
I 
I 

CONCENTRATION MASS 
ACTUAL @ 7% 02 RATE 
uu/Nm3 uuINm3 lbfhr 
4.7884 13.6953 4.683-04 
1.7747 5.0757 1.733-04 
0.0004 < 0.0010 <3.42E-08 
3.1153 8.9099 3.04E-04 
0.0004 < 0.0010 <3.42E-08 
0.0004 < 0.0010 <3.42E-08 

32.5284 93.0338 3.183-03 

I 
I 
I 
I 
I 
1 
I 
I 
I 

Note: Sample values are entered as < 0.001 ug if the sample does 
not contain five times the amount of target compound found 
in the laboratory blank. 

detected but the amount is either below the quantitation limit or above 
(*) Laboratory data is estimated representing that the compound is 

the calibration range. 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAHElA 
PIETER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

SAMPLINQ RESULTS 
Metered Volume 
Metered volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% Water 
0 Isokinetics 

IN-N0010-R3 

11/01/92 UETHOD 4 DATA 
09: 02 INIT. 
13: 12 lEU 

54 inches IMP.1 0.0 
0.250 inches IMP. 2 100.0 
1.0069 IMP.3 100.0 
1.6944 IMP.4 0.0 
29.92 in.Hg IMP.5 0.0 
0.84 IMP.6 0.0 

TOTAL 200.0 
180 minutes IMP.7 

108.266 
3.066 

111.242 
3.150 
5.79 
100.8 

VOLUNETRIC RESULTS - USWQ 
57.83 Velocity 

Actual Flow 
Std. Flow 
Dry Std. Flow 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

STACK 
TEMP STATIC 

POINT (DeaFL jin.WCl 
488 -0.19 
488 -0.21 
487 
487 
473 
47 1 
488 
478 
522 
537 
537 
548 
484 
483 
485 
484 
480 
466 
486 
474 
513 
527 
538 
541 

499 -0.20 

55184 
30383 
28623 

DP 
Lin.WCL 

0.37 
0.35 
0.34 
0.40 
0.54 
0.58 
0.64 
0.55 
0.68 
0.72 
0.75 
0.55 
0.50 
0.51 
0.54 
0.58 
0.59 
0.63 
0.71 
0.74 
0.78 
0.80 
0.62 
0.65 

0.59 

S.G. 200.0 

WETBOD 3 DATA 
dcf 002 16.34 
dcm %C02 4.39 
dscf 0CO 0.0 
dscm %N2 79.3 

% 02+c02 20.7 
% 

ft/sec 
acfm 
scfm 
dscfm 

DH 
jin.WCL 
0.71 
0.67 
0.65 
0.77 
1.05 
1.13 
1.23 
1.06 
1.26 
1.31 
1.36 
0.99 
0.96 
0.98 
1.04 
1.11 
1.14 
1.23 
1.36 
1.44 
1.45 
1.47 
1.13 
1.18 

1.11 

B-162 

FINAL NET 
M t m l )  
100.0 100.0 
103.0 3.0 
104.0 4.0 
2.0 2.0 
0.0 0.0 
0.0 0.0 

0.0 
309.0 109.0 
236.2 36.2 

Md 29.36 
Ms 28.70 
Ps 29.91 
Fo 1.039 
%EA 356.20 

VOLWTRIC RESULTS - SI 
Velocity 17.63 m/sec 
Actual Flow 93759 am3/hr 
Std. Flow 51620 sm3/hr 
Dry Std. Flow 48632 dsm3/hr 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

JDeaFI fDeaFL 
650.246 48 45 

48 45 

702.324 
758.512 

702.324 
108.266 

53 46 
55 48 
57 49 
61 52 
63 53 
64 54 
65 56 
66 57 
66 57 
67 58 
59 58 
60 58 
64 58 
66 59 
66 59 
66 59 
67 59 
69 60 
69 61 
70 61 
58 58 
60 57 

59 



RUN NUMBER 
SAMPLE VOLUME 
TOTAL GAS FMWRATE 
OXYGEN 

LABORATORY DATA AND RESULTS FOR 
SEMIVOLATILE COMPOUNDS 

COMPONENT 
Bis(2-ethy1hexy)phthalate 
Dibenzofuran 
Dimethylphthalate 
Di-n-butylphthalate 
2-methylphenol 
Naphthalene 
Phenol 

IN-H0010-R3 
111.242 dscf 

16.34 % 
28623 dscfm 

SAMPLE 
TOTAL 

uq 
9.18. 

< 0.001 < 

< 0.001 < 
< 0.001 < 
< 0.001 < 

14.99. 

12.82' 

I 
I 
I 
I 
I 
I 
I 
I 
I 

GAS EMISSIONS 
CONCENTRATION MAS s 

ACTUAL @ 7% 02 RATE 
ualNm3 uqINm3 lblhr 
3.1275 9.5333 3.133-04 
0.0003 < 0.0010 <3.403-08 
5.1069 15.5669 5.10E-04 
0.0003 < 0.0010 <3.403-08 
0.0003 < 0.0010 <3.403-08 
0.0003 < 0.0010 <3.403-08 
4.3676 13.3134 4.363-04 

I 
I 
I 

I 
I 
I 
I 

Note: Sample values are entered as < 0.001 ug if the sample does 
not contain five times the amount of target compound found 
in the laboratory blank. 

detected but the amount is either below the quantitation limit or above 
the calibration range. 

(*) Laboratory data is estimated representing that the compound is 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

SAMPLING RESULTS 
Metered Volume 
Metered Volume 
Volume Q Std.Cond. 
Volume @ Std.Cond. 
a water 
a Isokinetics 

OA-Y0010-Rl 

11/06/92 
11:37 
15: 19 

41 inches 
0.250 inches 

29.76 in.Hg 

0.9925 
1.7326 

0.84 
180 minutes 

WETBOD 4 

IMP.l 
IMP.2 
IMP.3 
IMP.4 
IMP.5 
IMP.6 
IMP. 7 

DATA 
INIT. 

0.0 
100.0 
100.0 

0.0 

tml) 
FINAL m 
252.0 
100.0 
97.0 
0.0 

NET 

252.0 
0.0 
-3.0 
0.0 
0.0 
0.0 
0.0 

Iml) 

120.273 
3.406 

120.642 
3.416 
9.67 
102.0 

VOLuldeTRIC RESULTS - USENO 
Velocity 44.93 
Actual Flow 
Std. Flow 
Dry Std. Flow 17689 

STACK 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVC . 

lei 
179 
178 
178 
181 
191 
193 
195 
198 
196 
185 
181 
179 
180 
183 
178 
180 
190 
190 
192 
191 
192 

186 

TEMP STATIC DP 
POINT fDeaF1 lin.WC) f in.WCl 

1 185 -10.50 0.55 
-10.50 0.53 180 

0.52 
0.56 
0.54 
0.50 
0.45 
0.43 
0.47 
0.50 
0.52 
0.52 
0.44 
0.44 
0.46 
0.46 
0.46 
0.43 
0.42 
0.51 
0.52 
0.54 
0.56 
0.57 

-10.50 0.50 

TOTAL 200.0 449.0 249.0 
S.G. 200.0 225.5 25.4 

METEOD 3 DATA 
dcf $02 16.97 Md 29.23 
dcm %COZ 3.46 Ha 28.15 
decf %CO 0.0 Pa 28.99 
decm %N2 79.6 FO 1.136 

a OZ+COZ '10.0 %EA 420.42 
a 

VOLUMETRIC RESULTS - SI 
ft/sec Velocity 13.70 m/sec 
acfm Actual Flow 41997 am3/hr 
ecfm Std. Flow 33273 sm3/hr 
dscfm Dry Std. Flow 30055 dsm3/hr 

METER METER TEMPERATURE 
DH VOLUME INLET OUTLET 

Jin.WCl fdcf) lDeaFl fDeaFl 
1.55 120.668 ' 68 63 
1.50 58 54 
1.48 
1.60 
1.51 
1.40 
1.28 
1.20 
1.35 
1.40 
1.48 
1.48 
1.25 
1.25 
1.30 
1.30 
1.30 
1.20 
1.18 
1.40 
1.40 
1.55 
1.60 
1.62 

1.40 
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181.276 
181.675 

241.340 
120.273 

63 56 
63 56 
65 57 
66 58 
65 58 
65 58 
67 59 
67 60 
70 62 
68 60 
56 55 
63 56 
65 57 
64 56 
64 56 
65 57 
66 58 
65 57 
66 58 
65 58 
65 58 
66 57 

61 



I 

RUN NUMBER 
SAMPLE VOLUME 
TOTAL GAS FLOWRATE 
OXYGEN 

LABORATORY DATA AND RESULTS FOR 
SEMIVOLATILE COMPOUNDS 

OA-~OOlO-Rl 
120.642 dscf 
17689 dscfm 
16.97 % 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

COMPONENT uq uqlNm3 USlNln3 lblhr 
Bis(2-ethy1hexy)phthalate 17.72. 5.5665 19.6883 3.44E-04 
Dibenzofuran < 0.001 < 0.0003 < 0.0011 < 1.943-08 
Dimethylphthalate < 0.001 < 0.0003 < 0.0011 < 1.943-08 
Di-n-butylphthalate 18.70. 5.8744 20.7771 3.63E-04 
2-methylphenol < 0.001 < 0.0003 < 0.0011 < 1.94E-08 
Naphthalene < 0.001 < 0.0003 < 0.0011 < 1.943-08 
Phenol < 0.001 < 0.0003 < 0.0011 < 1.943-08 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Note: Sample values are entered as < 0.001 ug if the sample does 

not contain five times the amount of target compound found 
in the laboratorv blank. 

(*) Laboratory data is estimated representing that the compound is I 
I 

detected but the amount is either below the quantitation limit or above 
the calibration range. 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

SAWLINQ RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% Water 
% Isokinetics 

OA-YOO10-R2 

11/06/92 
17:32 
21:02 

41 inches 
0.250 inches 

0.9915 
1.7326 

0.84 
29.76 in.Hg 

180 minutes 

120.553 
3.414 

121.676 
3.445 
10.51 
103.6 

VOLUMETRIC RESULTS - USENQ 
Velocity 45.00 
Actual Flow 24755 
Std. Flow 19619 
Dry Std. Flow 17558 

STACK 
TEMP STATIC DP 

POINT rDeaFL Jin.WC) fin.WCl 
1 179 -10.50 0.49 
2 177 -10.50 0.47 
3 178 
4 182 
5 183 
6 183 
7 184 
8 191 
9 192 
10 186 
11 189 
12 186 
13 180 
14 191 
15 186 
16 188 
17 190 
18 185 
19 187 
20 190 
21 191 
22 183 
23 184 
24 186 
25 

AVG . 185 

~~ 

0.46 
0.48 
0.46 
0.43 
0.50 
0.50 
0.52 
0.55 
0.56 
0.54 
0.52 
0.52 
0.54 
0.58 
0.52 
0.49 
0.44 
0.43 
0.45 
0.47 
0.48 
0.49 

-10.50 0.50 

dcf 
dcm 
dscf 
dscm 

a 
0 

ft/sec 
acfm 
scfm 
dscfm 

DH 
jin.WCL 

1.40 
1.35 
1.30 
1.38 
1.30 
1.25 
1.40 
1.40 
1.48 
1.55 
1.60 
1.55 
1.48 
1.48 
1.55 
1.61 
1.48 
1.40 
1.25 
1.25 
1.30 
1.35 
1.38 
1.40 

1.41 

YETBOD 4 DATA 
INIT. rn 

IMP. 1 0.0 
IMP.2 100.0 
IMP.3 100.0 
IMP.4 0.0 
IMP.5 0.0 
IMP.6 0.0 
IMP.7 
TOTAL 200.0 
S.G. 200.0 

)(ETHOD 3 DATA 
e02 .17.24 
eco2 3.35 
%CO 0.0 
%N2 79.4 

02+c02 20.6 

FINAL NET 
t m l ) ( m l )  
252.0 252.0 
98.0 -2.0 
97.0 -3.0 
1.0 1.0 
0.0 0.0 
0.0 0.0 

0.0 
448.0 248.0 
255.4 55.4 

Md 29.23 
Us 28.05 
Ps 28.99 
Fo 1.093 

%EA 462.91 

VOLUMETRIC RESULTS - SI 
Velocity 13.72 m/sec 
Actual Flow 42059 am3/hr 
Std. Flow 33333 sm3/hr 
Dry Std. Flow 29831 dsm3/hr 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

B-167 

~~ 

(dcfl 1DegF) 
248.020 50 

56 
60 
60 
62 
63 
63 
63 

' 64 
64 
64 

307.080 64 
308.687 55 

60 
63 
63 
63 
63 
65 
64 
63 
60 
60 
60 

370.180 
120.553 

(De4FI 
49 
50 
52 
52 
53 
54 
55 
55 
55 
55 
55 
55 
53 
53 
54 
54 
54 
55 
56 
55 
55 
53 
53 
53 

58 



RUN NUMBER 
SAMPLE VOLUME 
TOTAL GAS FLOWRATE 
OXYGEN 

LABORATORY DATA AND RESULTS FOR 
SEMIVOLATILE COMPOUNDS 

OA-H0010-RZ 
121.676 dscf 
17558 dscfm 
17.24 % 

GAS EMISSIONS 
SAMF'LE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

COMPONENT ua ualNm3 ualNm3 lblhr 
Bis(2-ethy1hexy)phthalate < 0.001 < 0.0003 < 0.0012 < 1.91E-08 

~~ 

Dibenzofuran < 0.001 < 0.0003 < 0.0012 < 1.91E-08 
Dimethylphthalate < 0.001 < 0.0003 < 0.0012 < 1.91E-08 
Di-n-butylphthalate < 0.001 < 0.0003 < 0.0012 < 1.91E-08 
2-methylphenol < 0.001 < 0.0003 < 0.0012 < 1.91E-08 
Naphthalene < 0.001 < 0.0003 < 0.0012 < 1.91E-08 

1.333-03 Phenol 69.55' 21.663 82.271 

Note: 

in the laboratory blank. 

(*) Laboratory data is estimated representing that the compound is 
detected but the amount is either below the quantitation limit or above 
the calibration range. 

Sample values are entered as < 0.001 ug if the sample does I 
I 
I 

r-t I."_ .---*=:- -CI..CI-.I C 4 . W .  *-.- e:".-* ,.*."_I the =...=l..t =f tzrget c=?.pcz.c! f ~ ~ m ~  

B-168 I 



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

RUN NUMBER 

DATE 

OA-W0010-R3 

11/07/92 
09:02 
13:12 

41 inches 
0.250 inches 

M O D  4 DATA 
INIT. START TIME 

END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 

FINAL NET 

IMP.l 0.0 221.0 221.0 
IMP. 2 100.0 159.0 59.0 

0.9915 
1.7326 

0.84 
29.92 in.Hg 

IMP.3 100.0 
IMP. 4 0.0 

34.0 -66.0 
1.0 1.0 
0.0 0.0 
0.0 0.0 

IMP. 5 0.0 
IMP. 6 0.0 CP 

TEST DURATION 180 minutes IMP.7 
TOTAL 200.0 

0.0 
415.0 215.0 
260.7 60.7 S.G. 200.0 

SAUPLINQ RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% Water 
% Isokinetics 

YFlgOD 3 DATA 
602 17.17 
0c02 3.38 

121.899 dcf 
3.452 dcm 

123.588 dscf 
3.500 dscm 
9.51 % 
103.1 0 

Md 29.23 
ME 28.16 
PS 29.15 
Fo 1.104 

%EA 451.27 

%CO 0.0 
%N2 79.5 

02+c02 20.6 

VOLUMETRIC RESULTS - USENQ VOLUUETRIC RESULTS - SI 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

~~~ ~~ ~ ~~ ~~- 
45.21 ft/sec Velocity , 13178 mjsec 
24869 acfm Actual Flow 42252 am3/hr 
19800 scfm Std. Flow 33641 sm3/hr 
17918 decfm Dry Std. Flow 30443 dsm3/hr 

STACK 
DH 
in.WCI 
1.35 
1.30 
1.30 
1.55 
1.50 
1.50 
1.40 
1.30 
1.30 
1.35 
1.52 
1.52 
1.30 
1.30 
1.30 
1.35 
1.40 
1.30 
1.50 
1.65 
1.70 
1.70 
1.55 
1.65 

1.44 

METER METER TEMPERATURE 
DP 

Jin.WCL 
0.48 
0.47 
0.45 
0.55 
0.51 
0.51 
0.50 
0.45 
0.46 
0.48 
0.52 
0.52 
0.45 
0.46 
0.45 
0.48 
0.49 
0.46 
0.53 
0.57 
0.60 
0.60 
0.55 
0.57 

0.50 

VOLUME INLET OUTLET 
(dcfl JDeaFI (DeaFL 
386.995 54 51 

54 51 

TEMP STATIC 
POINT (DeaFL 1in.WCL 

175 -10.50 
177 -10.50 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

180 
186 
187 
385 
188 
187 
185 
187 
191 
191 
180 

63 54 
61 53 
62 54 
63 54 
61 53 
62 54 
63 53 
64 56 
71 56 

446.885 63 55 
448.478 53 51 

182 
183 
187 
190 
190 
188 
187 
189 

59 53 
63 55 
63 56 
63 56 
63 56 
64 56 
61 55 
63 57 

190 
189 
191 

186 -10.50 

63 57 
61 55 
61 54 

510.487 
121.899 58 
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I 
LABORATORY DATA AND RESULTS FOR 

SEMIVOLATILE COMPOUNDS 

RUN NUMBER 
SAMPLE VOLUME 
TOTAL GAS FLOWRATE 
OXYGEN 

OA-M0010-R3 
123.588 dscf 
17918 dscfm 
17.17 % 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

COMPONENT UQ usINm3 ualNm3 Ib/hr 
Bis(2-ethy1hexy)phthalate 16.72. 5.1272 19.1068 3.21E-04 _ _  
Dibenzofuran < 0.001 < 0.0003 < 0.0011 < 1.92E-08 
Dimethylphthalate < 0.001 < 0.0003 < 0.0011 < 1.923-08 
Di-n-butylphthalate 6.67. 2.0454 7.6221 1.283-04 
2-methylphenol < 0.001 < 0.0003 < 0.0011 < 1.923-08 
Naphthalene < 0.001 < 0.0003 < 0.0011 < 1.92E-08 
Phenol 83.07. 25.474 94.93 1.593-03 

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

Note: Sample values are entered as < 0.001 ug if the sample does 
n o t  c o n t a i n  five t i m e s  the amount of target compound found 
in the laboratory blank. 

(*)  Laboratory data is estimated representing that the compound is 
detected but the amount is either below the quantitation limit or above 
the calibration range. 
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I 
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B.7.3 MOO10 DATA AND RESULTS - SAWDUST DRYER OUTLET B 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
1 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 
CP 
TEST DURATION 

NETBOD 1-4 RESULTS 
Metered Volume 
Metered Volume 
Volume C Std.Cond. 
Volume C Std.Cond. 
% Water 
% Isokinetics 

OB-N0010-Rl 

11/06/92 
11:37 
15: 19 

41 inches 
0.250 inches 
1.0082 
1.7651 
29.76 in.ng 
0.84 
180 minutes 

110.613 
3.132 

111.720 
3.164 
6.46 
98.9 

VOLUMETRIC RESULTS - USENQ 
Velocity 41.11 
Actual Flow 22612 
Std. Flow 18062 
Dry Std. Flow 16895 

STACK 
TEMP 

POINT fDeaFL 
1 177 
2 177 

STATIC DP 

3 179 
4 180 
5 181 
6 183 
7 184 
8 184 
9 183 
10 184 
11 184 
12 183 
13 178 
14 178 

0.31 
0.30 
0.32 
0.34 

Jin.WC) f in.WCL 
-9.60 0.37 
-9.60 0.34 

0.34 
0.35 
0.35 
0.37 
0.39 
0.46 
0.54 
0.62 
0.62 
0.67 
0.30 
0.30 

19 185 
20 184 
21 185 
22 185 
23 183 
24 182 

0.39 
0.46 
0.51 
0.57 
0.55 
0.55 

25 
AVG . 182 -9.60 0.43 

dcf 
dcm 
dscf 
dscm 

% 
% 

ftlsec 
acfm 
scfm 
dscfm 

DH 
Jin.WCl 

1.04 
0.96 
0.96 
0.98 
0.98 
1.03 
1.09 
1.28 
1.54 
1.73 
1.73 
1.87 
0.84 
0.84 
0.87 
0.84 
0.89 
0.95 
1.08 
1.28 
1.42 
1.59 
1.54 
1.54 

1.20 

NETBOD 4 DATA 
INIT. FINAL NET 

IMP. 1 0.0 129.0 129.0 
IMP.2 100.0 98.0 -2.0 
IMP. 3 ' 100.0 95.0 -5.0 
IMP.4 0.0 1.0 1.0 

B-172 

IMP. 5 0.0 0.0 0.0 
IMP. 6 0.0 0.0 0.0 
IMP.7 0.0 
TOTAL 200.0 323.0 123.0 
S.G. 200.0 240.9 40.9 

"ROD 3 DATA 
$02 17.19 Md 29.22 
%C02 3.30 Ms 28.49 
%a- 0.0 Ps 29.05 
ON2 79.5 FO 1.124 

02+c02 10.0 %EA 452.29 

VOLUMETRIC RESULTS - SI 
Velocity 12.53 m/sec 
Actual riow 38419 am3/hr 
Std. Flow 30688 sm3/hr 
Dry Std. Flow 28705 dsm3/hr 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 
(dcf) .(DegF) 
360.718 59 

59 
62 
64 
67 
68 
69 
71 
73 
72 
12 

417.551 71 
419.407 63 

64 
68 
70  
71 
71 
12 
73 
73 
73 
72 
73 

473.181 
110.613 

1 DeaF L 
58 
57 
58 
59 
60 
61 
61 
62 
62 
64 
64 
65 
61 
63 
63 
63 
63 
64 
64 
65 
65 
65 
65 
66 

66 



RUN NUMBER 
SAMPLE VOLUME 
TOTAL GAS FLOWRATE 
OXYGEN 

LABORATORY DATA AND RESULTS €OR 
SEMIVOLATILE COMPOUNDS 

COMPONENT 
Bis(2-ethy1hexy)phthalate 
Dibenzofuran < 
Dimethylphthalate < 
Di-n-butylphthalate 
2-methylphenol < 
Naphthalene < 
Phenol 

0B-X0010-R1 
111.720 dscf 

16895 dscfm 
17.19 % 

SAMPLE 
TOTAL 

ua 
44.67. 
0.001 
0.001 

0.001 
0.001 
29.28. 

1.91. 

GAS EMISSIONS 
~ ~~ 

CONCENTRATION MASS 
ACTUAL @ 7% 02 RATE 
ualNm3 ualNm3 lbl hr 
15.153 56.774 8.94E-04 _. ~ . .  

< 0.0003 < 0.0013 < 2.00E-08 
< 0.0003 < 0.0013 < 2.00E-08 

0.6479 2.4275 3.82E-05 
< 0.0003 < 0.0013 < 2.00E-08 
< 0.0003 < 0.0013 < 2.00E-08 

9.9330 37.214 5.86E-04 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
3: 
I 
I 
I 
I 

Note: Sample values are entered as < 0.001 ug if the sample does 
nnt contain'five times the amount of target compound found 
in the laboratory blank. 

detected but the amount is either below the quantitation limit or above 
the calibration range, 

( * )  Laboratory data is estimated representing that the compound is 
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I 
I 
I 
I 
I 
I 
I 
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1 
I 
I 
I 
I 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

METBOD 1-4 RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% Water 
% Isokinetics 

11/06/92 
17:32 
21:02 

41 inches 
0.250 inches 

1.0082 
1.7651 

0.84 
29.76 in.Hg 

180 minutes 

113.298 
3.208 

115.140 
3.260 
8.46 
101.5 

VOLUMETRIC RESULTS - USENQ 
Velocity 42.17 
Actual Flow 
Std. Flow 

23200 
18520 

Dry Std. Flow 16954 

STACK 

I 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

TEMP STATIC DP 
POINT IDeaF) jin.wC1 I in.WCl 

178 -9.60 0.35 
178 -9.60 0.33 
180 0.36 
181 0.36 
181 0.34 
183 0.36 
185 0.47 
184 0.53 
184 0.54 
183 0.55 

183 
184 

0.37 
0.30 

184 0.35 
185 0.44 
185 0.53 
184 0.60 
184 0.64 
185 0.65 
184 0.64 

182 -9.60 0.45 

dcf 
dcm 
dscf 
dscrn 

% 
% 

ft/sec 
acfm 
scfm 
dscfm 

DH 
jin.WC1 

0.98 
0.93 
1.01 
1.01 
0.95 
1.00 
1.31 
1.48 
1.51 
1.54 
1.62 
1.59 
0.90 
0.81 
0.87 
1.03 
0.83 
0.97 
1.22 
1.48 
1.68 
1.79 
1.81 
1.79 

1.25 

METHOD 4 DATA 
INIT. FINAL NET 

IHP.l 0.0 183.0 183.0 
IHP.2 100.0 99.0 -1.0 
IMP.3 100.0 94.0 -6.0 
IW.4 0.0 2.0 2.0 
IMP. 5 0.0 0.0 0.0 
IMP. 6 0.0 0.0 0.0 
IMP.7 0.0 
TOTAL 200.0 378.0 178.0 

S . G .  200.0 241.9 47.9 

1(ETBOD 3 DATA 
802 17.45 Hd 29.21 
%C02 3.19 Hs 28.26 
OCO 0.0 Ps 29.05 
ON2 79.4 FO 1.082 

02+c02 20.6 %EA 498.42 

VOLUMETRIC RESULTS - SI 
Velocity 12.85 m/sec 
Actual Flow 39418 am3/hr 
Std. Flow 31466 srn3/hr 
Dry Std. Flow 28805 dsm3/hr 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 
ldcf 
483.949 

540.964 
541.999 

598.282 
113.298 

B-174 

LDegFI 
56 
58 
62 
65 
66 
66 
68 
69 
68 
68 
71 
71 
59 
60 
62 
64 
66 
66 
67 
68 
69 
70 
70 
69 

lDeqFI 
54 
55 
56 
57 
58 
58 
60 
60 
60 
61 
62 
62 
58 
59 
59 
58 
59 
59 
59 
60 
61 
61 
61 
61 

62 



RUN NUMBER 
SAMPLE VOLUME 
TOTAL GAS FLOWRATE 
OXYGEN 

LABORATORY DATA AND RESULTS FOR 
SEMIVOLATILE COMPOUNDS 

OB-X0010-RZ 
115.140 dscf 

16954 dscfm 
17.45 % 

I 
I 
I 
I 
I 
I 
I 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE 

COMPONENT ua ua I Nm3 ua I Nm3 Ib/hr 
230.59. 75.8988 305.7951 4.493-03 Bis(2-ethy1hexy)phthalate 

Dibenzofuran < 0.001 < 0.0003 < 0.0013 < 1.953-08 
Dimethylphthalate < 0.001 < 0.0003 < 0.0013 < 1.953-08 
Di-n-butylphthalate 4.43. 1.4581 5.8748 8.633-05 
2-methylphenol < 0.001 < 0.0003 < 0.0013 < 1.953-08 
Naphthalene < 0.001 < 0.0003 < 0.0013 < 1.953-08 1 
Phenol 47.41. 15.6050 62.8724 9.243-04 

Note: 
not contain r ' i v i  tiiiies tZs am=unt cf tar30-t canpnund found 
in the laboratory blank. 

( * )  Laboratory data is estimated representing that the compound is 
detected but the amount is either below the quantitation limit or above 
the calibration range. 

Sample values are entered as < 0.001 ug if the sample does I 
I 
I 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

NETHOD 1-4 RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% water 
% Isokinetics 

11/07/92 
09 : 02 
13: 12 

41 inches IMP.l 0.0 146.0 146.0 
0.250 inches IMP. 2 100.0 100.0 0.0 
1.0082 IMP.3 100.0 106.0 6.0 
1.7651 IMP.4 0.0 3.0 3.0 
29.92 in.Hg IMP.5 . 0.0 0.0 0.0 
0.84 IMP. 6 0.0 0.0 0.0 
180 minutes IMP.7 0.0 

TOTAL 200.0 355.0 155.0 
S.G. 200.0 249.1 49.1 

107.111 
3.033 

109.810 
3.109 
8.05 
103.8 

VOLVMETRIC RESULTS - USENO 
Velocity 38.98 
Actual Flow 21443 
Std. Flow 17205 
Dry Std. Flow 15821 

STACK 
TEMP STATIC DP 

POINT lDesFL lin.WCr ( in.WC) 
1 176 -9.70 0.27 
2 177 -9.80 0.28 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

180 
181 
183 
184 
186 
385 
186 
185 
184 
184 
178 
180 
179 
180 
182 

18 183 
19 184 

METBOD 4 DATA 
INIT. FINAL NET 

0.30 
0.30 
0.30 
0.31 
0.40 
0.47 
0.47 
0.48 
0.51 
0.53 
0.37 
0.27 
0.28 
0.27 
0.35 
0.33 
0.37 

20 185 0.43 
21 185 0.45 
22 183 0.47 
23 183 0.50 
24 182 0.52 
25 

AVG . 182 -9.75 0.38 

"OD 3 DATA 
dcf 002 17.31 Md 29.21 
dcm %C02 3.21 Ms 28.30 
dscf %CO 0.0 Ps 29.20 
dscm %N2 79.5 FO 1.118 

% 02+c02 20.5 %EA 471.31 
0 

VOLVMETRIC 'RESULTS - SI 
ftfsec Velocity 11.88 mfeec 
acfm Actual Flow 36432 am3/hr 
scfm Std. Flow 29232 sm3/hr 
decfm Dry Std. Flow 26880 dsm3/hr 

DH 
Jin.WCl 

0.76 
0.79 
0.84 
0.84 
0.84 
0.86 
1.11 
1.31 
1.31 
1.34 
1.42 
1.48 
1.04 
0.75 
0.78 
0.75 
0.98 
0.92 
1.03 
1.20 
1.25 
1.31 
1.40 
1.62 

1.08 

METER METER TEMPEPATURe 

58 
61 
63 
64 
66 
67 
67 
66 
66 

654.481 65 
656.397 60 

63 
66 

. 69 
69 
69 
69 
70 
69 
69 
53 
52 

711.498 
107.111 
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OUTLET 
IDegp) 

49 
51 
52 
54 
54 
56 
57 
58 
58 
60 
59 
60 
58 
59 
60 
61 
61 
61 
62 
62 
62 
62 
49 
50 

60 



RUN NUMBER 
SAMPLE VOLUME 
TOTAL GAS FLOh'RATE 
OXYGEN 

LABORATORY DATA AND RESULTS FOR 
SEMIVOLATILE COMPOUNDS 

COMPONENT 
Bis(2-ethy1hexy)phthalate 
Dibenzofuran < 
Dimethylphthalate < 
Di-n-butylphthalate 
2-methylphenol < 
Naphthalene ' < 
Phenol 

OB-M0010-R3 
109.810 dscf 

15821 dscfm 
17.31 % 

GAS EMISSIONS 
SAMPLE CONCENTRATION MASS 
TOTAL ACTUAL @ 7% 02 RATE ~~ ~ ~~ ~. . 

uslNm3 usINm3 lb/hr UQ 
47-62. 16.435 63.634 9.08E-04 
0.001 < 0.0003 < 0.0013 < 1.91E-08 
0.001 < 0.0003 < 0.0013 < 1.91E-08 
9.17. 3.1648 12.2538 1.75E-04 
0.001 < 0.0003 < 0.0013 < 1.91E-08 
0.001 < 0.0003 < 0.0013 < 1.91E-08 
40.26. 13.895 53.799 7.673-04 

. 

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

Note: Sample values are entered as < 0.001 ug if the sample does 
not contain five times the amount of target compound found 
in the laboratory blank. 

( * )  
detected but the amount is either below the quantitation limit or above 
the calibration range. 

Laboratory data is estimated representing that the compound is 

8-17? 
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B.8 DATA AND RESULTS FOR TOTAL HYDROCARBONS TESTING 
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B . 8 . 1  M25A DATA AND RESULTS - SAWDUST DRYER INLET 
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RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

SUMMARY OF TOTAL HYDROCARBONS EMISSIONS - SAWDUST DRYER INLET - 

S 

Metered Volume - dcf 
Corrected Volume - dscf 
Total Test Time - min 
% Isokinetics 

G A S  PARAMETERS 

G a s  Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

IN-M25A-R1 IN-M25A-R2 IN-M2SA-R3 AVERAGE 
11/06/92 11/06/92 11/07/92 

11: 37 . 17:42 09:02 
15:19 21:02 13:12 

104.311 105.158 108.266 105.912 
105.646 108.272 111.242 108.387 

180 180 180 180 
101.5 100.4 100.8 100.9 

502.3 494.8 498.5 498.6 
16.42 16.0 16.3 16.3 

4.5 4.3 4.4 4.4 
5.60 4.43 5.79 5.27 

G A S  FLOWRATE 

Velocity - ft/sec 54.94 
Actual Volume - acfm 52427 
Standard Volume - dscfm 26998 

T- 

Conc. - ppmw (as Propane) 4.49 
Conc. - ppmdv (as Propane) 4.76 
Conc. - ppmdv (as Carbon) 14.27 
Mass Rate - lb/hr (as Carbon) 0.72 

B-180 

55.78 57.83 56.18 
53228 55184 53613 
27968 28623 27863 

4.85 4.78 4.71 
5.07 5.07 4.97 

15.22 15.22 14.90 
0.80 0.81 0.78 
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B.8.2 M25A DATA AND RESULTS - SAWDUST DRYER OUTLET A 
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SUMMARY OF TOTAL HYDROCARBONS EMISSIONS - SAWDUST DRYER OUTLET A - 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

OA-MZSA-R1 OA-MZ5A-RZ OA-XZSA-R3 AVERAGE 
11/06/92 11/06/92 11/07/92 

15:19 21:02 13:12 
11:37 17:32 09:02 

SAMPLING PARAM ETERS 

Metered Volume - dcf 
Corrected Volume - dscf 
Total Test Time - min 
% Isokinetics 

120.273 120.553 121.899 120.908 
120.642 121.676 123.588 121.969 

180 180 180 180 
102.0 103.6 103.1 102.9 

GAS PARAMETERS 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

185.7 185.5 186.0 185.7 
16.97 17.2 17.2 17.1 

3.5 3.4 3.4 3.4 
9.67 10.51 9.51 9.90 

GAS FLOWRATE 

45.00 45.21 45.05 
24755 24869 24781 
17558 17918 17722 

Velocity - ft/sec 44.93 
Actual Volume - acfm 24718 
Standard Volume - dscfm 17689 

THC EMISSIONS 

Conc. - ppmwv (as Propane) 2.67 
Conc. - ppmdv (as Propane) 2.96 

Mass Rate - lb/hr (as Carbon) 0.29 
Conc. - ppmdv (as Carbon) 8.87 

17.86 20.34 13.62 
19.96 22.48 15.13 
59.87 67.43 45.39 
1.97 2.26 1.51 
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B.8.3 M25A DATA AND RESULTS - SAWDUST DRYER OUTLET B 
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RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

SUMMARY OF TOTAL HYDROCARBONS EMISSIONS - SAWDUST DRYER OUTLET B - 

SAMPLING PARAM ETERS 

Metered Volume - dcf 
Corrected Volume - dscf 
Total Test Time - min 
% Isokinetics 

GAS PARAMETERS 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

THC EMISSIONS 

Conc. - ppmwv (as Propane) 
Conc. - ppmdv (as Propane) 
Conc. - ppmdv (as Carbon) 
Mass Rate - Ib/hr (as Carbon) 

OB-X25A-R1 OB-lU5A-RZ OB-lU5A-R3 AVERAGE 
11/06/92 11/06/92 11/07/92 

11:37 17:32 09 : 02 
15: 19 21: 02 13 : 12 

110.613 113.298 107.111 110.341 
111.720 115.140 109.810 112.223 

180 180 180 180 
98.9 101.5 103.8 101.4 

181.9 182.3 182.3 182.2 
17.19 17.5 17.3 17.3 

3.3 3.2 3.2 3.2 
6.46 8.46 8.05 7.65 

41.11 
22612 
16895 

9.70 
10.37 
31.11 
0.98 

. .  . 
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42.17 38.98 40.75 
23200 21443 22419 
16954 15821 16557 

7.57 12.87 10.05 
8.27 14.00 10.88 

24.81 41.99 32.64 
0.79 1.24 1.00 
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B.9 DATA AND RESULTS FOR METHANE AND ETHANE TESTING 
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B.9.1 M18 DATA AND RESULTS - SAWDUST DRYER INLET 
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RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

9UMMARY OF ETHANE AND METHANE EMMISSIONS - SAWDUST DRYER INLET - 

GAS PARAMETERS' 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

ETHANE EMISSIONS 

Conc. - ug/ml 
Conc. - ppm 
Conc. - mq/m3 
Mass Rate - lb/hr 
METHANE EMISSIONS 

Conc. - ug/ml 
Conc. - ppm 
Conc. - mg/m3 
mss Rate - lb/hr 

IN-HlE-Rl IN-H18-m IN-1118-R3 AVERAGE 
11/06/92 11/06/92 11/07/92 

11:37 17:42 09:02 
15:lS 21:02 13:12 

502.3 
16.42 
4.5 

5.60 

494.8 
16.0 
4.3 

4.43 

54.94 55.78 
52427 53228 
26998 27968 

< 0.050 < 0.050 

< 50.000 < 50.000 
< 40.012 < 40.012 

< 5.056 < 5.238 

< 0.101 < 0.101 
<151.469 C151.469 
<101.000 <101.000 
< 10.214 < 10.581 

498.5 498.6 
16.3 16.3 
4.4 4.4 
5.79 5.27 

57.83 
55184 
28623 

< 0.050 

< 50.000 
< 40.012 

< 5.361 

< 0.101 
<151.469 
<101.000 
< 10.829 

56.18 
53613 
27863 

< 0.050 
40. a12 
<50.000 
< 5.218 

< 0.101 
<151.469 
<lo1 .ooo  
< 10.541 

( * )  Gas flowrate data was taken from IN-M0010-R1,R2, and R3, respectively. 
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B . 9 . 2  M18 DATA AND RESULTS - SAWDUST DRYER OUTLET A 
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RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

SUMMARY OF ETHANE AND METHANE EMMISSIONS - SAWDUST DRYER OUTLET A - 

GAS PARRMETERS' 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

ETHANE EMISSIONS 

Conc. - ug/ml 
Conc. - ppm 
Conc. - mg/m3 
Mass Rate - lb/hr 

METHANE EMISSIONS 

Conc. - ug/ml 
Conc. - ppm 
Conc. - mg/m3 
Mass Rate - lb/hr 

OA-HlE-Rl oA-Hl8-R2 OA-H18-R3 AVERAGE 
11/06/92 11/06/92 11/07/92 

11:37 17 : 32 09:oz 
15:19 21:02 13:12 

185.7 
16.97 
3.5 

9.67 

44.93 
24718 
17689 

< 0.050 
< 40.012 
< 50.000 
< 3.313 

0.101 
<151.469 
<101.000 
< 6.692 

185.5 
17.2 
3.4 

10.51 

45.00 
24755 
17558 

< 0.050 
< 40.012 
< 50.000 
< 3.288 

6.150 
9223.083 
6150.000 
404.468 

186.0 185.7 
17.2 17.1 
3.4 3.4 

9.51 9.90 

45.21 45.05 
24869 24181 
17918 17722 

< 0.050 < 0.050 
< 40.012 <40.012 
< 50.000 <so. 000 
< 3.356 < 3.319 

< 0.101 < 2.117 
<151.469 <3175.340 
<101.000 42117.333 
< 6.779 < 139.313 

( * )  Gas flowrate data was taken from OA-MOOlO-Rl,R2, and R3, respectively. 

B-189 



I 
1 
l 
0 

1 
1 
1 
I 
I 
I 
0 
I 
I 
I 
I 
1 
I: 
I 

i 

B.9.3 M18 DATA AND RESULTS - SAWDUST DRYER OUTLET B 
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RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

SUMMARY OF ETHANE AND METHANE EMMISSIONS - SAWDUST DRYER OUTLET B - 

GAS PARAMETERS' 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

ETHANE EMISSIONS 

Conc. - ug/ml 
Conc. - ppm 
Conc. - mg/m3 
Mass Rate - lb/hr 

METHANE EMISSIONS 

Conc. - ug/ml 
Conc. - ppm 
Conc. - mq/m3 
Mass Rate - lb/hr 

OB-1118-Rl OB-1118-R2 OB-1118-R3 AVERAGE 
11/06/92 11/06/92 11/07/92 

11137 17:32 09:02 
15:19 21:02 13:12 

181.9 
17.19 
3.3 

6.46 

41.11 
22612 
16895 

< 0.050 

< 50.000 
< 40.012 

3.164 

< 0.101 
<151.469 
<101.000 
< 6.392 

182.3 
17.5 
3.2 

8.46 

182.3 182.2 
17.3 17.3 
3.2 3.2 

8.05 7.65 

42.17 38.98 40.75 
23200 21443 22419 
16954 15821 16557 

< 0.050 < 0.050 < 0.050 
< 40.012 < 40.012 <40.012 
< 50.000 < 50.000 <50.000 
< 3.175 < 2.963 < 3.101 

< 0.101 < 0.101 < 0.101 
<151.469 <151.469 <151.469 
<101.000 <101.000 <101.000 
< 6.414 < 5.985 < 6.264 

( * )  Gas flowrate data was taken from OB-MOOlO-Rl,RZ, and R3, respectively. 
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B.10 DATA AND RESULTS FOR PARTICLE SIZING 
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B.10.1 ANDERSEN IMPACTOR DATA AND RESULTS 
SAWDUST DRYER INLET 
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RUN NUMBER 

DATE 
START TIME 
END TIHE 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dHC 
BAROMETRIC 
CP 
TEST DURATION 

SAMPLING RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
0 Water 
% Isokinetics 

IR-IHP-Rl 

11/02/92 -OD 4 DATA 
13:11 INIT. FINAL NET 
15r28 tml)m(ml) 

54 inches IMP.l 100.0 110.0 10.0 
0.125 inches IMP.2 100.0 100.0 0.0 
1.0069 IMP.3 0.0 0.0 0.0 
1.6944 IMP.4 0.0 0.0 0.0 
29.48 in.€Ia IMP. 5 0.0 0.0 0.0 - 
0.84 IMP.6 0.0 0.0 0.0 
120 minutes IMP.7 0.0 

TOTAL 200.0 210.0 10.0 
S.G. 200.0 201.9 1.9 

lIETBOD 3 DATA 
12.089 dcf $02 15.22 Md 29.47 
0.342 dcm %C02 5.38 Ms 28.96 
12.012 dscf 0 co 0.0 Ps 29.58 
0.340 dscm 0N2 79.4 FO 1.056 
4.47 0 02+co2 10.0 $EA 265.08 
68.5 0 

VOLtRIETRTC RESULTS - U S B G  VOLUMETRIC RESULTS - SI 
Velocity 54.90 ft/sec Velocity 16.73 m/sec 
Actual Flow 52390 acfm Actual Flow 89012 am3/hr 
Std. Flow 28568 scfm Std. Flow 48537 sm3/hr 
Dry Std. Flow 27292 dscfm Dry Std. Flow 46369 dsm3/hr 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET - POINT JDeaFL Jin.WCl Jin.WCl Jin.WCl J dcf) JDeaF) (DeaFL 
265 1.35 0.30 0.03 873.022 65 64 I 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

475 1.30 0.40 
510 0.46 
508 0.48 
497 0.45 
481 0.51 
484 0.87 
534 0.55 
484 0.46 
563 0.33 
581 0.28 
605 0.26 
299 0.49 
492 0.46 
490 0.55 
565 0.69 
516 0.73 
521 0.78 
510 0.84 
508 0.74 
493 
473 

0.68 
0.63 

535 0.49 
544 0.45 

497 1.33 0.54 

0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 

0.03 
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885.111 65 
65 
65 
66 
66 
66 
67 
67 
67 
67 
67 
67 
67 
68 
69 
69 
69 
69 
70 
70 
70 
70 
70 

885.111 
12.089 

~~ 

64 
64 
65 
65 
65 
65 
65 
66 
66 
66 
66 
66 
67 
67 
68 
67 
68 
68 
68 
69 
69 
69 
69 

67 



RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX &@ 
BAROMETRIC 

TEST DURATION 
CP 

SAUPLINQ RESULTS 
Metered volume 
Metered Volume 
Volume C Std.Cond. 
Volume 0 Std.Cond. 
% Water 
% Isokinetics 

IN-IMP-R2 

11/02/92 NETBOD 0 DATA . .  
17:33 INIT. 
19:42 tml)mtml) 

54 inches IMP. 1 100.0 116.0 16.0 
0.122 inches IMP.2 100.0 96.0 -4.0 
1.0069 IMP.3 0.0 
1.6944 IMP. 4 0.0 
29.57 in.Hg IMP. 5 
0.84 IMP. 6 
120 minutes IMP.7 

TOTAL 200.0 
S.G. 200.0 

METHOD 3 DATA 
16.822 dcf $02 14.46 
0.476 dcm acoz 5.89 
16.735 dscf aco 0.0 
0.474 dscm %N2 79.7 
3.91 % 02+c02 20.4 
100.3 % 

FINAL NET 

0.0 0.0 
0.0 0.0 

0.0 
0.0 
0.0 

212.0 12.0 
202.5 2.5 

Md 29.52 
Ms 29.07 
Ps 29.67 
Fo 1.093 

%EA 220.17 

VOLUMETRIC RESULTS - USENQ VOLUUETRIC RESULTS - SI 
Velocity 55.55 ft/sec Velocity 16.93 m/sec 
Actual Flow 53009 acfm Actual Flow 90063 am3/hr 
Std. Flow 28359 scfm Std. Flow 48183 sm3/hr 
Dry Std. Flow 27249 dscfm Dry Std. Flow 46297 dsm3/h 

L 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

STACK 
TEMP STATIC 

POINT (DeaFl Jin.WCl 
453 1.30 
450 1.40 
559 
570 
513 
520 
495 
506 
506 
519 
557 
553 
486 
484 
492 
493 
497 
494 
493 
476 
557 
570 
595 
610 

519 1.35 

METER METER TEMPERATURE 
DP DH VOLUME INLET OUTLET 

1i.n.w) fin.WCL Jdcf) fDeaF) (DeaFL 
0.50 0.02 886.309 65 64 
0.48 
0.59 
0.60 
0.74 
0.85 
0.84 
0.80 
0.72 
0.65 
0.48 
0.51 
0.25 
0.36 
0.44 
0.44 
0.42 
0.42 
0.74 
0.84 
0.44 
0.35 
0.31 
0 . 2 7  

0.54 

0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0 . 0 5  

0.04 
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65 
65 
67 
67 
67 
67 
68 
68 
68 
68 
68 
68 
68 
69 
70 
69 
71 
72 
72 
73 
73 
73 
13 

903.131 
16.822 

64 
64 
65 
65 
65 
66 
66 
66 
66 
66 
66 
67 
67 
67 
68 
67 
69 
69 
70 
70 
71 
71 
71 

68 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I m p a c t o r  Data 

PINEHALL B R I C K  

L o c a t i o n :  INLET F i l e  Name: IN-R2.IMP 
C o n d i t i o n :  IN-IMP-R2 
Datei 1 1 / 8 2 / 9 2  
Time: 1 7 1 3 3 - 1 9 1 4 2  
I m p a c t o r :  Anderson  

C02 5 . 8 9  Molecu la r  W t .  o f  Gas Dry 2 9 . 5 2  
0 2  1 4 . 4 6  M o l e c u l a r  W t .  of  Gas Wet 2 9 . 0 7  
N2 7 9 . 6 5  % E x c e s s  A i r  220 .17  
co 0.00 % Water 3 . 9 2  

I m p a c t o r  Flow R a t e  0 . 2 7 0  ACFM 
Nozzle  Diameter  0 . 1 2 2  i n c h e s  
0 I s o k i n e t i c s  9 9 . 1 9  0 
P a r t i c l e  D e n s i t y  1 . 6 2  (gm/cm3) 
Sample Time 1 2 0 . 0 0  m i n u t e s  

Meter  Volume 1 6 . 8 2 2  c u b i c  f e e t  
Meter  T e m p e r a t u r e  6 8 . 0  'F 
S t a c k  T e m p e r a t u r e  519.0 "F 
I m p a c t o r  T e m p e r a t u r e  5 1 9 . 0  'F 
Baromet r i c  P r e s s u r e  2 9 . 5 7  i n .  Hg 
I m p a c t o r  P r e s s u r e  ( v a c . )  0 . 5  i n .  Hg 
S t a t i c  P r e s s u r e  1 .35  i n .  H20 
Meter P r e s s u r e  D e l t a  H 0 . 0 4  i n .  H20 
P i t o t  D e l t a  Y 0 . 5 4 0  i n .  H20 
V i s c o s i t y  of Gas 0 . 0 0 0 2 7 2 8  v o i s e  
P a r t i c u l a t e  Conc. 

Mass G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  

Back-up F i l t e r  

T o t a l  Mass 

B-196 

~~ ~~ 

0 . 0 2 5 3  g r .  / s c f  

0 . 0 0 3 4 5  g r a m s  
0 . 0 0 2 6 5  g rams  
0.00310 g r a m s  
0 . 0 0 2 0 6  g rams  
0 .00112 g r a m s  
0 . 8 0 1 4 1  g rams  
0.00107 g rams  
0 . 0 0 1 6 5  grams 
0.01093 g rams  

0 .02744  g r a m s  



Particle Siring Results 

PINEHALL B R I C K  
IN-IMP-R2 
11/02/92 Time: 17133-19142 

Cumulative 

Aerodynamic' 

3.912 
1.746 
1.648 

* Aerodynamic Diameter uses a particle density of 1 gm/Cm3. 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK D I M .  
NOZZLE I.D. 
NETER BOX GAMMA 
NETER BOX dli@ 
BAROMETRIC 
CP 
TEST DURATION 

SANPLINQ RESULTS 
Metered volume 
Metered Volume 
Volume C Std.Cond. 
Volume C Std.Cond. 
% water 
% Isokinetics 

IN-IMP-R3 

11/03/92 . .  
09:15 
11:32 

54 inches 
0.122 inches 
1.0069 
1.6944 
29.72 in.Ha 

~ 

0.84 
120 minutes 

16.630 dcf 
0.471 dcm 

16.508 dscf 
0.467 dscm 
6.91 % 
105.7 % 

NETROD 4 DATA 
INIT. 

IMP. 1 100.0 
J E L L  

IMP.2 100.0 
IMP.3 0.0 
IMP.4 0.0 
IMP.5 
IMP. 6 
IMP.7 
TOTAL 200.0 
S.G. 200.0 

YgTBOD 3 DATA 
$02 15.59 
%C02 5.11 
%CO 0.0 
%N2 79.3 

02+c02 20.7 

FINAL NET 
m L m U  
123.0 23.0 

0.0 ... 
0.0 

223.0 23.0 
203.0 3.0 

Md 29.44 
M s  28.65 
Ps 29.71 
FO 1.039 
%EA 291.66 

V O L ~ T R I C  RESULTS - USWQ VOLmTRIc RESULTS - SI 
Ve 1 oc it y 51.22 ft/sec Velocity 15.61 m/sec 
Actual Flow 48878 acfm Actual Flow 83044 am3/hr 
Std. Flow 27403 scfm Std. Flow 46558 sm3/hr 
Dry Std. Flow 25509 dscfm Dry Std. Flow 43340 dsm3/h 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT IDeaF) Iin.WC) I in.WC) Iin.WCl (dcf) JDeaF) IDeaFL 
202 -0.18 0.28 0.03 907.111 56 54 1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

245 
466 
487 
481 
468 
500 
514 
528 
516 
562 
5 64 
447 
445 
533 
530 
524 
500 
483 
460 
398 
497 
518 
535 

475 

-0.12 0.30 
0.34 
0.40 
0.40 
0.50 
0.56 
0.46 
0.42 
0.30 
0.28 
0.26 
0.30 
0.38 
0.55 
0.64 
0.70 
0.74 
0.78 
0.74 
0.69 
0.53 
0.47 
0.42 

-0.15 0.48 

0.04 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.04 
0.04 
0.04 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0.03 

B-198 

61 59 
63 60 
65 62 
66 63 
67 64 
69 65 
70 67 
72 68 
73 70 
74 71 
74 71 
75 74 
75 74 
76 75 
77 76 
77 75 
78 77 
I9 78 
80 79 
80 79 
80 79 
80 79 
81 80 

923.741 
16.630 72 
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I m p a c t o r  Data 

PINEHALL B R I C K  

L o c a t i o n :  INLET F i l e  Name: I N - R 3 . I M P  
C o n d i t i o n :  I N - I M P - R 3  
Da te :  11/03/92 

I m p a c t o r :  Anderson  
Time: 69:15-11:32 

c02 5.11 M o l e c u l a r  W t .  o f  Gas Dry 29.44 
0 2  15.59 M o l e c u l a r  W t .  of Gas Wet 28.65 
N2 19.30 % E x c e s s  A i r  291.66 
co 0.00 % Water  6.90 

I m p a c t o r  Flow Rate 0.262 ACFM 

% I s o k i n e t i c s  104.18 % 
Nozz le  D i a m e t e r  0.122 inches  

P a r t i c l e  D e n s i t y  1.62 (gm/cm3) 
Sample T i m e  120.00 m i n u t e s  

H e t e r  Volume 16.630 c u b i c  f e e t  
Meter  T e m p e r a t u r e  12.0 OF 
S t a c k  T e m p e r a t u r e  415.0 O F  

I m p a c t o r  T e m p e r a t u r e  41.5.0 O F  

B a r o m e t r i c  P r e s s u r e  29.12 i n .  Hg 
I m p a c t o r  P r e s s u r e  ( v a c . )  0.5 i n .  Hg 
S t a t i c  P r e s s u r e  -0.15 i n .  H20 
H e t e r  P r e s s u r e  D e l t a  H 0.03 i n .  n20 
P i t o t  D e l t a  P 0.411 i n .  n20 
V i s c o s i t y  of  Gas 0.0002623 p o i s e  
P a r t i c u l a t e  Conc. 0.0111 g r . / s c f  

Mass G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass Gain  i n  S t a g e  
Mass Ga in  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass Ga in  i n  S t a g e  
Mass G a i n  i n  S t a g e  

Back-up F i i r e r  

T o t a l  Mass 
ages 2 , 7 a re  assume z e r o  

B-199 

~ ~ _ _ _ _ _ _  

8.00188 grams 
0.00000 grams 
0.00058 grams 
0.00031 grams 
0.00126 grams 
0.00046 grams 
0.00000 grams 
0.00049 grams 
0.00694 grams 

0.01192 arams - I 
e c a u s e  of n e g a t i v e  weiq..t g a i n .  

I 
I 
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Particle Sizing Results 

PINEHALL BRICK 
IN-IHP-R3 
11/03/92 Time; 09:15-11132 

Stage 
Cumulative 

% Less 

16.113 
10.452 
6.969 
3.903 
1.141 
1.053 
0.554 

* Aerodynamic Diameter uses a particle density of 1 gm/cm3. 

B-200 



RUN NUMBER IN-IMP-RO 

DATE 
START TIME 

11/05/92 
16:44 

YgTHOD 4 DATA 
INIT. 

END TIME 17:55 Iml) 
STACK DIAM. 54 inches IMP. 1 100.0 
NOZZLE I.D. 0.125 inches IMP.2 100.0 
METER BOX GAMMA 1.0069 IMP. 3 0.0 
METER BOX dH@ 1.6944 IMP.4 0.0 
BAROMETRIC 29.37 in.Ha IMP. 5 0.0 
CP 
TEST DURATION 

- 
0.84 IMP. 6 0.0 

TOTAL 200.0 
S.G. 200.0 

\ 60 minutes IMP.7 

FINAL NET 

102.0 2.0 
100.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 
202.0 2.0 
202.0 2.0 

SANPLINQ RESULTS METHOD 3 DATA 
Metered Volume 10.932 dcf 902 16.19 Md 29.36 
Metered Volume 0.310 dcm %COZ 4.47 Ms 29.17 
Volume @ Std.Cond. 10.785 dscf %CO 0.0 ' Ps 29.36 
Volume @ Std.Cond. 0.305 dscm %N2 79.3 Fo 1.054 
% water 1.72 % 02+c02 10.0 %EA 340.43 
% Isokinetics 104.8 % 

VOLUMETRIC RESULTS - USENQ VOLUUETRIC RESULTS - SI 
Velocity 61.18 ft/eec Velocity 18.65 m/sec 
Actual Flow 58386 acfm Actual Flow 99199 am3/hr 
Std. Flow 32582 scfm Std. Flow 55357 sm3/hr 
Dry Std. Flow 32021 dscfm Dry Std. Flow 54404 dsm3/hr 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT (DeaFL jin.WC) fin.WC) fin.WCL jdcf) IDeaF) (DeaFi 
1 477 -0.17 0.30 0.08 389.678 70 70 
2 408 
3 421 
4 420 
5 442 
6 465 
7 469 
8 477 
9 494 
10 497 
11 498 
12 504 
13 497 
14 455 
15 468 
16 400 
17 485 
18 487 
19 485 
20 472 
21 413 
22 476 
23 482 
24 489 
25 

... avc -. . age 

-0.18 0.34 0.08 
-0.16 0.44 0.08 
-0.17 0.59 0.08 

0.64 0.08 
0.73 0.08 
0.78 0.08 
0.80 0.08 
0.76 0.08 
0.60 0.08 
0.54 0.08 
0.47 0.08 
0.47 0.08 
0.49 0.08 
0.47 0.08 
0.51 0.08 
0.53 0.08 
0.68 0.08 
0.79 0.08 
0.84 0.08 
0.90 0.08 
1.30 0.08 
1.35 0.08 
1.40 0.08 

-n. 17 n-?n n.na 
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69 
69 
71 
70 
69 
70 
70 
70 
70 
70 

395.365 71 
395.805 68 

68 
68 
68 
68 
69 
69 

70 
70 
69 

401.050 ' 

tn  0 7 9  

69 
69 
71 
70 
69 
68 
69 
68 
68 
68 
69 
67 
67 
68 
67 
68 
68 
68 
68 
68 
68 
68 
68 

60 
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I m p a c t o r  Data 

PINEHALL B R I C K  

L o c a t i o n :  INLET F i l e  Name: I N - R 4 . I M P  
C o n d i t i o n :  I N - I M P - R 4  
Da te :  11/05/92 
Time: 16:44-17:55 
I m p a c t o r :  Anderson  

c02 4.47 M o l e c u l a r  W t .  of Gas Dry 29.36 
0 2  16.19 M o l e c u l a r  W t .  o f  Gas Wet 29.17 
N 2  79.34 '6 E x c e s s  A i r  340.43 
co 0.00 '6 Water  1.72 

I m p a c t o r  Flow R a t e  0.325 ACFM 
Nozz le  D i a m e t e r  0.125 i n c h e s  
Y I s o k i n e t i c s  102.75 % 
P a r t - c l e  D e n s i t y  1.62 (gm/cm3) 
Sample Time 60.00 m i n u t e s  

M e t e r  Volume 10.932 c u b i c  f e e t  
M e t e r  T e m p e r a t u r e  69.0 O F  
S t a c k  T e m p e r a t u r e  468.0 O F  

I m p a c t o r  T e m p e r a t u r e  468.0 O F  

B a r o m e t r i c  P r e s s u r e  29.37 i n .  ng  
i m p a c t o r  P r e s s u r e  ( v a c . )  0.7 i n .  Hg 
S t a t i c  P r e s s u r e  -0.17 i n .  H20 
M e t e r  P r e s s u r e  D e l t a  H 0.08 i n .  H20 
P i t o t  D e l t a  P 0.697 i n .  n20 
V i s c o s i t y  of  Gas 0.0002654 p o i s e  
P a r t i c u l a t e  Conc. 0.0163 g r .  l s c f  

Mass Ga in  i n  S t a g e  
Mass Ga in  i n  S t a g e  
Mass Ga in  in S t a g e  
Mass G a i n  i n  S t a g e  
Mass Ga in  i n  Stage 
Hass Ga in  i n  S tage  
Mass G a i n  i n  Stage 
Mass Ga in  i n  S t a g e  

Back-up F i l t e r  

0.00166 
0.00070 
0.00071 
0.00051 
0.00005 
0.00033 
0.00000 
0.00126 
0.00615 

grams 
grams 
grams 
grams 
grams 
g r a m s  
grams 
grams 
grams 

T o t a l  Mass 0.01143 grams 
S t a g e s  7 a r e  assumed z e r o  b e c a u s e  of  n e g a t i v e  w e i g h t  g a i n .  

B-202 



Particle Sizing Results 

PINEHALL BRICK 
IN-IHP-R4 
11/05/ 92 Timer 16:44-17r55 

Cumulative 50% Cut-point 50% Cut-point 

6.268 

1.556 

* Aerodynamic Diameter uses a particle density of 1 gm/cm3. 
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PARTICLE SIZE DISTRIBUTION 
SAWDUST DRYER INLET 

i d '  
I 

I 
I t - 

0.1 I 10 I00 
Size (Microns) 

Data Run 2 

Data Run 3 

Data Run 4 
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B.10.2 ANDERSEN IMPACTOR DATA AND RESULTS 
SAWDUST DRYER OUTLET A 

I 
I 
I 

I 

I 
1 

I 
I 

I 

I 
1 

I 
I 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROKETRI C 

TEST DURATION 
CP 

BIuIpiIno RESULTS 
Metered Volume 
Metered Volume 
Volume B Std.Cond. 
Volume @ Std.Cond. 
% Water 
% Isokinetics 

OA-IW-R1 

11/02/92 YETBOD 4 DATA 
13: 11 INIT. 

41 inches IMP.l 100.0 
35:28 Lmll 
0.125 inches IMP.2 100.0 
1.0144 IMP. 3 0.0 
1.8838 IMP.4 0.0 
29.48 in.Ha IMP.5 - 

0.84 IMP.6 
120 minutes IMP.7 

TOTAL 200.0 
S.G. 200.0 

YETBOD 3 DATA 
16.117 dcf $02 16.79 
0.456 dcm acoz 3.54 
16.244 dscf %co 0.0 
0.460 dscm %N2 79.1 
4.72 % 02+c02 20.3 
83.4 % 

FINAL NET 
tml)m 
131.0 31.0 
82.0 -18.0 ~~ 

0.0 0.0 
0.0 0.0 

0.0 
0.0 
0.0 

213.0 13.0 
204.1 4.1 

Md 29.24 
MS 28.71 
Ps 28.71 
Fo 1.161 
%EA 395.72 

Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

VOLVMETRIC RESULTS - USWC VOLUXETRIC RESULTS - SI 

3 159 ~~ ~ 

4 172 
5 193 
6 19 5 
7 197 
8 198 
9 197 
10 197 
11 199 
12 198 
13 93 
14 135 
35 155 
16 184 
17 200 

22 192 
23 192 
24 192 
25 

AVG . 180 -10.50 

42.15 ft/sec 
23185 acfm 
18344 scfm 
17418 dscfm 

DP DH ~~ ~~ 

jin.WC1 cin.WCl 
0 . 5 5  0.05 
0.52 0.05 
0.47 0.05 
0.50 0.05 
0.46 0.05 
0.41 
0.36 
0.41 
0.41 
0.41 
0.40 
0.39 
0.57 
0.50 
0.42 
0.46 
0.45 
0.50 
0.47 
0.42 
0.44 
0.39 
0.40 
0.37 

0.45 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05  
0.05 
0.05 

0.05 

B-206 

Velocity 12.85 m/sec 
Actual Flow 39392 am3/hr 
Std. Flow 31168 sm3/hr 
Dry Std. Flow 29696 dsm3/hr 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 
Jdcf) jDeaF) IDeaFL 
265.286 64 63 

63 
63 
63 
64 
63 
63 
64 
62 
63 
63 

273.430 64 
273.750 64 

63 
64 
63 
63 
64 
65 
65 
64 
64 .~ 
63 

281.723 64 
281.723 
16.117 63 

~~ 

64 
62 
63 
63 
63 
63 
64 
62 
63 
63 
63 
63 
63 
63 
63 
63 
63 
65 
64 
64  
65 
64 
65 



RUN NUMBER 

DATE 
START T I m  
END TIME 
STACK DIM. 
NOZZLE 1.D- 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 
CP 
TEST DURATION 

SAMPLINQ RESULTS 
Metered Volume 
Metered Volume 

OA-IMP-RZ 

11/02/92 METROD 4 DATA 
17:33 INIT. FINAL NET 
19 : 42 m m M  

41 inches IMP. 1 100.0 122.0 22.0 
0.125 inches IMP.2 100.0 100.0 0.0 
1.0144 IMP.3 0.0 0.0 0.0 
1.8838 IMP.4 0.0 0.0 0.0 
29.57 in.Hg IMP.5 0.0 
0.84 IMP.6 0.0 
120 minutes IMP.7 0.0 

TOTAL 200.0 222.0 22.0 
S.G. 200.0 202.3 2.3 

METROD 3 DATA 
16.642 dcf $02 16.65 Md 29.28 
0.471 dcm %C02 3.86 MS 28.56 

Volume @ Std.Cond. 16.733 dscf %CO 0.0 PS 28.82 
volume @ Std.Cond. 0.414 dscm %N2 79.5 Fo 1.101 
% water 6.40 8 02+c02 20.5 %EA 384.05 
% Isokinetics 89.5 0 

VOLUMETRIC RESULTS - USENQ VOLUMETRIC RESULTS - SI 
Velocity 41.12 ftfsec Velocity 12.53 m/sec 
Actual Flow 22622 acfm Actual Flow 38435 am3jhr 
Std. FlOW 17921 scfm Std. Flow 30448 sm3/hr 
Dry Std. Flow 16774 decfm Dry Std. Flow 28499 dsm3/hr 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

AVG . * e  &.a 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT fDeaF) lin.WC) I in.WC) fin.WCl jdcf) JDeaF) fDeaF1 
100 -10.00 0.40 0.05 283.058 63 63 
145 -10.30 0.45 0.05 66 65 
182 
183 
187 
197 
191 
203 
204 
205 
205 
204 
128 
151 
175 
182 
191 
190 
187 
192 
190 
192 
193 
193 

182 

0.41 
0.43 
0.41 
0.41 
0.46 
0.41 
0.37 
0.29 
0.35 
0.34 
0.48 
0.52 
0.53 
0.53 
0.48 
0.45 
0.38 
0.38 
0.40 
0.38 
0.44 
0.44 

-10.15 0.42 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 291.700 
0.05 292.000 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

=on nnn 

0.05 16.642 
--".--., 

B-207 

~~ 

66 65 
66 65 
66 65 
67 66 
66 65 
66 65 
67 65 
67 65 
67 66 
67 65 
66 65 
66 65 
67 65 
68 66 
68 66 
68 66 
68 67 
69 67 
69 67 
68 67 
69 67 
68 67 

66 

I 
1 
I 
I 
I 
1 
I 
I 
I 
I 

I 
1 
3 
I 
I 
1 
I 
I 

I~ I 
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I 
1 
I 
I 
I 
1 
I 
1 
1 
I 
1 
I 
I 
I 
I 
'I1 
I 
I 

I m p a c t o r  Data 

PINEHALL B R I C K  

L o c a t i o n :  OUTLET A 
C o n d i t i o n 8  OA-IMP-R2 
Dater 11/02/92 
Timet 1 7 1 3 3 - 19142 
I m p a c t o r 8  Ander son  

F i l e  Name: OA-R2.IMP 

C 0 2  3.86 H o l e c u l a r  W t .  of Gas Dry 29.28 
0 2  16.65 H o l e c u l a r  U t .  of G a s  Wet 28.56 
N2 79.49 '6 E x c e s s  A i r  384.05 
co 0.00 % Wate r  6.39 

I m p a c t o r  Flow R a t e  0.186 ACFM 
N o z z l e  D i a m e t e r  0.125 i n c h e s  
'6 I s o k i n e t i c s  89.61 '6 
P a r t i c l e  D e n s i t y  0.41 (gm/cm3) 
S a m p l e  Time 120.00 m i n u t e s  

Mete r  Volume 16.642 c u b i c  f e e t  
Me te r  T e m p e r a t u r e  66.0 O F  
S t a c k  T e m p e r a t u r e  182.0 OF 
I m p a c t o r  T e m p e r a t u r e  182.0 'F 
B a r o m e t r i c  P r e s s u r e  29.57 i n .  Hg 
I m p a c t o r  P r e s s u r e  ( v a c . )  0.4 i n .  Hg 
S t a t i c  P r e s s u r e  -10.15 i n .  M20 
M e t e r  P r e s s u r e  D e l t a  H 0.05 i n .  H20 
P i t o t  D e l t a  P 0.420 i n .  H20 
V i s c o s i t y  of  Gas 0.0001999 p o i s e  
P a r t i c u l a t e  Conc. 1.4585 g r . / s c f  

Mass Ga in  i n  S t a g e  
Hass G a i n  i n  S t a g e  
Hass G a i n  i n  S t a g e  
Hass G a i n  i n  S t a g e  
Hass G a i n  I n  S t a g e  
Hass Gain i n  S t a g e  
Mass G a i n  i n  S t a g e  
Hass G a i n  i n  S t a g e  

Back-up F i l t e r  

T o t a l  Hass  

B-208 

0.00802 grams  
0.00080 grams 
0.00122 grams  
0.00091 grams  
0.00645 grams  
0.01315 grams 
0.82492 grams  
0.68892 grams  
0.05881 grams 

1.50320 grams 



I 
I 

Particle Sizing Results 

PINEHALL BRICK 
OA-IMP-R2 
11/02/92 

B-209 

I 

Time: 17133-19142 

I 
than Dia. 

1.363 
4.183 

1.222 
0.704 

Aerodynamic Diameter uses a particle density of 1 gm/cm3. 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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1 
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I 
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I 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK D I U .  
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX &@ 
BAROMETRIC 

TEST DURATION 
CP 

SAWLINQ RESULTS 
Metered Volume 
Metered Volume 
Volume C Std.Cond. 
Volume C Std.Cond. 
0 Water 
0 Isokinetics 

OA-IMP-R3 

11/03/92 
09:15 
11:32 

41 inches 
0.125 inches 
1.0144 
1.8838 
29.72 in.Ha - 
0.84 
120 minutes 

17.760 dcf 
0.503 dcm 
17.571 dscf 
0.498 dscm 
8.29 0 
92.6 0 

)(ETHOD 4 DATA 
INIT. ~~ ~~ 

lmll 
IMP.l 100.0 
IMP. 2 100.0 
IMP.3 0.0 
IMP.4 0.0 
IMP.5 
IMP. 6 
IMP. 7 
TOTAL 200.0 
S.G. 200.0 

"OD 3 DATA 
002 17.76 
0C02 2.85 
0CO 0.0 
%N2 79.4 

02+c02 20.6 

9 

FINAL NET 
Iml,m 
132.0 32.0 
98.0 -2.0 
0.0 0.0 
0.0 0.0 

0.0 
0.0 
0.0 

230.0 30.0 
203.8 3.8 

Hd 29.17 
Ha 28.24 
Pa 28.95 
FO 1.102 

%EA 555.18 

VOLUMETRIC RESULTS - USENQ VOLUNETRIC RESULTS - SI 
Velocity 41.96 ft/sec Velocity 12.79 mlsec 
Actual Flow 23081 acfm Actual Flow 39215 am3/hr 
Std. Flow 18570 scfm Std. Flow 31550 am3/hr 
Dry Std. Flow 17029 dscfm Dry Std. Flow 28933 dsm3/hr 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT fDeaF1 jin.WC) c in.WC) cin.WCl Idcfl IDeaFI cDeaFl 
85 -10.50 0.67 0.05 300.579 73 71 I 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

139 
365 
180 
186 
189 
195 
198 
198 
200 
199 
203 
87 
119 
157 
163 
190 
197 
198 
190 
190 
191 
190 
190 

175 

-10.50 0.51 
0.47 
0.50 
0.45 
0.42 
0.36 
0.40 
0.40 
0.43 
0.43 
0.42 
0.50 
0.47 
0.40 
0.40 
0.43 
0.42 
0.45 
0.46 
0.55 
0.39 
0.32 
0.36 

-10.50 0.44 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

75 72 
75 72 
75 72 
76 73 
76 73 
76 74 
76 73 

0.05 75 73 
0.05 76 74 
0.05 77 76 
0.05 79 77 
0.05 79 79 
0.05 81 80 
0.05 82 81 
0.05 81 81 
0.05 81 81 
0.05 81 81 
0.05 
0.05 
0.05 
0.05 
0.05 

81 81 
81 81 
81 81 
81 80 
80 80 

0.05 80 80 

0.05 17.760 78 
318.339 

B-210 



I m p a c t o r  Data 

PINEHALL B R I C K  

L o c a t i o n :  OUTLET A 
C o n d i t i o n :  O A - I M P - R 3  
Da te :  11/03/92 
Time: 09:15-11:32 
I m p a c t o r :  Anderson  

F i l e  Name: O A - R 3 . I M P  

c02  2.85 M o l e c u l a r  W t .  o f  Gas Dry 29.11 
0 2  17.76 M o l e c u l a r  W t .  o f  Gas Wet 28.24 
N2 79.39 % E x c e s s  A i r  555.18 
co 0.00 % Water  8.31 

I m p a c t o r  Flow R a t e  0.196 ACFM 
Nozz le  D i a m e t e r  0.125 i n c h e s  

P a r t i c l e  D e n s i t y  0.41 (gm/cm3) 
Sample T i m e  120.00 m i n u t e s  

% I s o k i n e t i c s  92.48 % 

M e t e r  Volume 17.760 c u b i c  f e e t  
M e t e r  T e m p e r a t u r e  78.0 'F 
S t a c k  T e m p e r a t u r e  175.0 O F  
I m p a c t o r  T e m p e r a t u r e  175.0 'F 
B a r o m e t r i c  P r e s s u r e  29.12 i n .  ng 
I m p a c t o r  P r e s s u r e  ( v a c . )  0.4 i n .  Hg 
S t a t i c  P r e s s u r e  -10.50 i n .  H20 
Mete r  P r e s s u r e  Del ta  H 0.05 i n .  H2O 
P i t o t  D e l t a  P 0.440 i n .  ti20 
V i s c o s i t y  o f  Gas 0.0001912 p o i s e  
P a r t i c u l a t e  Cone. 2.8588 g r . / s c f  

Mass Ga in  i n  S t a g e  
Mass Gain  i n  S t a g e  
Mass Ga in  i n  S t a g e  
Mass Gain  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass Ga in  i n  S t a g e  
Mass G a i n  i n  S t a g e  

Back-up F i l t e r  

T o t a l  Mass 
S t a g e s  2 a r e  assumed z e r o  

B-2 11 

0.00935 grams 
0.00000 grams 
0.06140 grams 
0.00554 grams 
0.35436 grams 
0.55439 grams 
0.81578 grams 
0.60096 grams 
0.91257 grams 

3.25435 grams 
b e c a u s e  of  n e g a t i v e  w e i g h t  g a i n .  

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



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

Stage 

Particle Sizing Results 

PINEHALL BRICK 
OA-IHP-R3 
1 1 / 0 3 / 9 2  Time: 0 9 1 1 5 - 1 1 1 3 2  

Cumulative 
% Less 

than Dia. 

9 9 . 7 1  
9 9 . 1 1  
9 9 . 6 7  
9 9 . 5 0  
8 8 . 6 1  
7 1 . 5 8  
4 6 . 5 1  
2 8 . 0 4  

50% Cut-point 50% Cut-point 

1 1 . 1 2 2  7 . 1 2 1  
4 . 0 4 5  
1 . 8 7 9  

0 . 6 8 0  

* Aerodynamic Diameter uses a particle density of 1 gm/cm3. 

B-2 12 



RUN NUMBER OA-IUP-R4 

DATE 11/05/92 UETEOD 4 DATA 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

~~~~ 

16144' INIT. FINAL NET 
17:55 A ! ! u A ! L L u  

41 inches IMP.l 100.0 117.0 17.0 
0.150 inches IMP.2 100.0 98.0 -2.0 
0.9915 
1.7526 
29.37 in.Ha 
0.84 

60 minutes 

IMP.3 
IMP.4 
IHP. 5 
IMP.6 
IMP.7 
TOTAL 

0.0 
0.0 
0.0 
0.0 

200.0 

1.0 
0.0 
0.0 
0.0 

216.0 

1.0 
0.0 
0.0 
0.0 
0.0 
16.0 

S.C. 200.0 204.2 4.2 

SAI(PLIN0 RESULTS WITEOD 3 DATA 
Metered Volume 14.568 dcf $02 17.26 Md 29.21 
Metered Volume 0.413 dcm OCOZ 3.25 Ms 28.50 
Volume @ Std-Cond. 14.133 dscf %CO 0.0 Ps 28.60 
Volume @ Std.Cond. 0.400 dscm ON2 79.5 Po 1.120 
% water 6.30 % 02+c02 10.0 %EA 463.31 
% Isokinetics 98.1 % 

VOLU)(ETRIC RESULTS - uswo VOLunETRIC RESULTS - SI 
Velocity 44.48 ft/sec Velocity 13.56 mfsec 
Actual Flow 24469 acfm Actual Flow 41574 am3/hr 
Std. Flow 19152 scfm Std. Plow 32539 sm3fhr 
Dry Std. Flow 17946 dscfm Dry Std. Flow 30490 dsm3fhr 

STACK 
TEMP STATIC 

POINT (DeaFl 1in.WCl 
1 183 -10.50 
2 183 -10.50 
3 184 
4 184 
5 184 
6 186 
7 180 
8 188 
9 187 
10 187 
11 187 
12 186 
13 183 
14 183 
15 185 
16 184 
17 184 
18 185 ~~~ 

19 182 
20 184 
21 184 
22 187 
23 187 
24 188 
25 

.. AVC . . . . _.. 1 . ~ 5  - 1 n . w  

METER METER TEMPERATURE 
DP DH VOLUME INLET OUTLET 

lin.WC) cin.WCl jDeaF) fDeaFL 
0.50 0.16 103.116 70 70 
0.49 0.16 70 70 
0.49 
0.51 
0.47 
0.46 
0.48 
0.48 
0.47 
0.48 
0.47 
0.41 
0.48 
0.53 
0.56 
0.58 
0.55 
0.49 
0.44 
0.44 
0.43 
0.46 
0.51 
0.48 

0;dS 

0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 

70 70 
70 70 
70 70 
70 70 
71 70 
70 70 
71 71 
71 71 
71 70 
70 70 
68 69 
68 69 
69 69 
69 69 
69 69 
70 69 
69 69 
69 69 
70 70 
69 69 
70 69 

0.16 70 70 
117.684 ' 

B-2 13 
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I 
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1 
1 
I 
I 
I 
1 
1 
I 
1 
1 
I 
I 
1 
I 
1 
I 
I 
1 

Loca i 

I m p a c t o r  Data 

PINEHALL B R I C K  

n:  OUTLET A F i l e  N 
C o n d i t i o n :  O A - I H P - R 4  
Date: 1 1 / 0 5 / 9 2  
T i m e t  1 6 : 4 4 - 1 1 : 5 5  
I m p a c t o r :  Ander son  

me: OA-R4.IHP 

C02 3 . 2 5  H o l e c u l a r  W t .  o f  Gas Dry  2 9 . 2 1  
02  1 7 . 2 6  H o l e c u l a r  W t .  of Gas Wet 2 8 . 5 0  
N2 1 9 . 4 9  % E x c e s s  A i r  4 6 3 . 3 1  
co 0.00 0 Water 6 . 3 1  

I m p a c t o r  Flow Rate  0 . 3 2 4  ACFH 

0 I s o k i n e t i c s  9 8 . 0 5  % 
Nozzle Diameter  0 . 1 5 0  i n c h e s  

P a r t i c l e  D e n s i t y  0 . 4 1  (gm/cm3 
Sample T i m e  60 .00  m i n u t e s  

Meter Volume 1 4 . 5 6 8  c u b  
Meter T e m p e r a t u r e  10.0 'F 

Baromet r i c  P r e s s u r e  29 .37  i n .  

S t a c k  T e m p e r a t u r e  1 8 5 . 0  'F 
I m p a c t o r  T e m p e r a t u r e  1 8 5 . 0  OF 

c f e e t  

Hg 
I m p a c t o r  Pressure  ( v a c . )  0 . 5  i n .  Hg 
S t a t i c  P r e s s u r e  -10 .50  i n .  H 2 0  
Meter Pressure  Del ta  H 0 . 1 6  i n .  H 2 0  
P i t o t  Del ta  P 0 . 4 8 6  i n .  H 2 0  

0 .0002010  p o i s e  V i s c o s i t y  of  Gas 
P a r t i c u l a t e  Conc. 

Hass Gain i n  S t a g e  
Hass G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Hass G a i n  i n  S t a g e  
Hass G a i n  i n  S t a g e  
Hass G a i n  i n  S t a g e  
Hass G a i n  i n  S t a g e  
Hass G a i n  i n  S t a g e  

Back-up F i l t e r  

T o t a l  Hass 

B-214 

1. 

1 
2 
3 
4 
5 
6 
7 
8 

I 9785 g r .  I s c f  

0 . 0 0 2 0 4  
0.00101 
0 .08167  
0 . 0 0 1 8 7  
0 .00094  
0.00141 
0 . 0 0 2 1 1  
0 . 6 5 4 1 9  
1 .14669  

g rams  
g rams  
g rams  
g rams  
g rams  
g rams  
g rams  
g rams  
g rams  

1 . 8 1 1 9 3  g rams  



Particle S i z i n g  Results 

1 
Ip 
1 

PINEHALL BRICK 
OA-IHP-R4 
11/05/92 T i m e :  16144-171 

99.89 
99.83 
99.74 
99.64 
99.58 
99.51 

I 22.001 
~ 20.752 

12.983 
8.100 
4.932 
2.278 

14.091 
13.288 
8.313 
5.571 
3.158 
1.458 

I. 0.911 I 0.809 I 0.518 
1.423 99.39 I 63.29 

L I  
Aerodynamic Diameter uses a particle density of 1 gm/cm3. 

I 

B-215 

1 
I1 



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

PARTICLE SIZE DISTRIBUTION 
SAWDUST DRYER OUTLET A 

100 

80 

60 

40 

.. 

... ..... 

- 
0.1 1 10 

Size (Microns) 
100 

-s- 

Data Run 2 

Data Run 3 

Data Run 4 

+ 

* 
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I 
1 
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I 
I 
I 
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1 
I 
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I 
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I 

B.10.3 ANDERSEN IMPACTOR DATA AND RESULTS 
SAWDUST DRYER OUTLET B 

B-217 
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I 
1 
1 
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I 
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I 
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I 
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RUN NUUBER 

DATE 
START TIUE 
END TIUE 
STACK D I M .  
NOZZLE I.D. 
METER BOX GAMMA 
UETER BOX &@ 
W O U E T R I C  
CP 
TEST DURATION 

SAIIPLIRG RESULTS 
H e t e r e d  V o l u m e  
H e t e r e d  V o l u m e  
Volume @ S t d . C o n d .  
V o l u m e  @ S t d . C o n d .  
% Water 
% Isokinet ics  

OB-ID-Rl  

11/02/92 
13x11 
15:28 

41 inches 
0.125 inches 
1.0082 
1.7651 

0.84 
29.48 in.Hg 

120 minutes  

16.851 dcf 
0.477 dcm 

16.767 dscf 
0.475 dscm 
6.86 % 
97.8 % 

=OD 4 DATA 
INIT.  
w 

IW.1 100.0 
IUP.2 100.0 
IUP.3 0.0 
IUP.4 0.0 
IUP. 5 
IUP. 6 
IUP. 7 
TOTAL 200.0 

~~~ 

S.G. 200.0 

MTHOD 3 DATA 
$02 16.81 
%C02 3.52 
%CO 0.0 
%N2 79.7 

02+co2 20.3 

F I N A L  NET m m  
122.0 22.0 
100.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 
0.0 
0.0 

222.0 22.0 
204.2 4.2 

H d  29.24 
H e  28.46 
Pe 28.85 
PO 1.162 
%EA 398.07 

V0L-C RESULTS - USENG V O L ~ T R T C  RESULTS - SI 
V e l o c i t y  35.79 ft/sec V e l o c i t y  10.91 m/sec 

Std.  F l o w  
D r y  Std. Flow 15377 dscfm D r y  Std.  F l o w  26126 dsm3/hr 

A c t u a l  F l o w  19690 acfm A c t u a l  F l o w  33453 am3/ht 
16510 s c f m  Std. Flow 28051 sm3/hr 

- 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

STACK 
TEUP STATIC 

POINT I D e a F L  l i n . h T l  
1 73 -8.70 

76 -8.50 
97 
115 
141 
161 
179 
182 
181 
181 
184 
183 
79 
85 
115 
104 
161 
162 
178 
179 
180 
180 
177 
178 

147 -8.60 

UETER UETER TEMPERATURE 
DP DH VOLUME INLET OUTLET 

fin.wc) f in .wcL 3 dcf)  J D e a F  I D e a F  L 
0.31 0.05 881.915 67 66 
0.25 
0.27 
0.27 
0.31 
0.33 
0.43 
0.50 
0.52 
0.52 
0.38 
0.50 
0.08 
0.20 
0.28 
0.25 
0.30 
0.25 
0.34 
0.35 
0.41 
0.46 
0.43 
0.36 

0.35 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 

B-218 

898.766 

898.766 
16.851 

64 
64 
66 
65 
68 
67 
68 
67 
68 
69 
69 
66 
67 
68 
69 
69 
70 
70 
70 
71 
72 
72 
72 

67 

~~ 

64 
63 
64 
64 
64 
64 
64 
64 
65 
65 
65 
64 
66 
65 
66 
66 
68 
67 
69 
69 
68 
69 
68 



RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 
CP 
TEST DURATION 

SAMPLING RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% water 
9 Isokinetics 

OB-IW-RZ 

11/02/92 
17:33 
19:42 

41 inches 
0.125 inches 
1.0082 

16.059 dcf 
0.455 dcm 
16.012 dscf 
0.453 dscm 
11.79 % 
91.3 % 

VOLUMETRIC RESULTS - USENG 
Velocity 38.62 ftJsec 
Actual Flow 21243 acfm 
Std. Flow 17836 scfm 
Dry Std. Flow 15734 dscfm 

STACK ~ ~~~ ~~~ 

TEMP STATIC 

1 75 -8.60 
2 88 -8.50 

POINT (DeaFL jin.WC1 

3 107 
4 124 
5 110 
6 165 
7 174 
8 184 
9 186 
10 187 
11 186 
12 184 
13 76 
14 105 
15 109 
16 128 
17 143 
18 169 
19 174 
20 177 
21 175 
22 176 
23 177 
24 180 
25 

AVG . 148 -8.55 

METHOD 4 DATA 
INIT. FINAL NET 
fml) tmlk Iml) 

IMP. 1 100.0 139.0 39.0 
IMP.2 100.0 100.0 0.0 
IMP.3 0.0 0.0 0.0 
IMP.4 0.0 0.0 0.0 
IMP.5 0.0 
IMP.6 
IMP.7 

0.0 
0.0 

TOTAL 200.0 239.0 39.0 
S.G. 200.0 206.5 6.4 

KETHOO 3 DATA 
$02 16.64 Md 29.27 
aco2 .3.75 Me 27.94 
9CO 0.0 Ps 28.94 
%N2 79.6 FO 1.136 

OZ+COZ 20.4 %EA 380.17 

VOLUM3TRIC RESULTS - SI 
Velocity 11.77 m/sec 
Actual Flow 36093 am3/hr 
Std. Flow 30304 sm3/hr 
Dry Std. Flow 26732 dsm3/hr 

METER METER TEMPERATURE 
VOLUME INLET OUTLET DP DH 

jin.WC) fin.WCL jdcf) jDeaF) fDeaFL 
0.35 0.05 899.194 65 64 
0.25 0.05 65 64 
0.30 
0.35 
0.25 
0.32 
0.37 
0.43 
0.46 
0.45 
0.43 
0.40 
0.34 
0.39 
0.29 
0.31 
0.30 
0.32 
0.41 
0.49 
0.53 
0.55 
0.56 
0.50 

0.39 

0.05 
0.05 
0 .05  
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 

B-219 

9iS.253 
16.059 

~~ ~~ 

66 63 
66 64 
66 63 
67 63 
67 64 
66 64 
67 65 

' 67 65 
68 66 
68 66 
66 66 
68 67 
69 67 
70 66 
71 68 
71 67 
73 68 
72 69 
72 69 
73 70 
74 70 
75 70 

68 

I 
i 
i 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
I 



Impactor Data 
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1 
1 

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

i PINEHALL B R I C K  

L o c a t i o n :  OUTLET B 
C o n d i t i o n :  0B-IMP-R2 
Date: 1 1 / 0 2 / 9 2  
T i m e :  1 7 : 3 3 - 1 9 1 4 2  
I m p a c t o r s  Ander son  

F i l e  Name: OB-R2.INP 

c02 3 . 7 5  Molecular W t .  o f  Gas Dry 29 .27  
0 2  1 6 . 6 4  Molecular W t .  o f  Gas Wet 2 7 . 9 4  
N2 7 9 . 6 1  0 Excess A i r  380 .17  
co 0.00 % Water 1 1 . 7 8  

I m p a c t o r  Flow Rate  0 . 1 7 9  A C E "  
Nozzle  Diameter 0 . 1 2 5  i n c h e s  
0 I s o k i n e t i c s  90 .60  % 
P a r t i c l e  D e n s i t y  0 . 4 1  (gm/cm3) 
Sample  T i m e  1 2 0 . 0 0  m i n u t e s  

Meter Volume 16 .059  c u b i c  f e e t  
Meter T e m p e r a t u r e  6 8 . 0  'F 
S t a c k  T e m p e r a t u r e  1 4 8 . 0  O F  

I m p a c t o r  T e m p e r a t u r e  1 4 8 . 0  O F  

Barometr ic  P r e s s u r e  2 9 . 5 7  i n .  Hg 
I m p a c t o r  P r e s s u r e  ( v a c . )  6 . 4  i n .  Hg 
S t a t i c  P r e s s u r e  - 8 . 5 5  i n .  H 2 O  
Meter P r e s s u r e  Del ta  H 0 . 0 5  i n .  H 2 0  
P i t o t  D e l t a  P 0 . 3 9 0  i n .  n20  
V i s c o s i t y  of Gas 0 . 8 0 0 1 8 7 3  p o i s e  
P a r t i c u l a t e  Conc. 0 . 1 5 0 1  g r . / s c f  

Mass Gain  i n  S t a g e  
Mass Gain i n  S t a g e  
Mass Gain  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Hass Gain  i n  S t a g e  
Has6 G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Has6 G a i n  i n  S t a g e  

Back-up F i l t e r  

T o t a l  Mass 

B-220 

0 .04745  g rams  
0.03048 g rams  
0 . 0 2 8 5 8  g rams  
0 . 0 1 1 5 6  g rams  
0.00381 g rams  
0 . 0 0 1 9 3  g rams  
0 . 0 0 1 3 9  g rams  
8 .00317  g rams  
0 . 0 2 7 3 5  grams 

0 .15572  g rams  
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Particle Sizing Results 

PINEHALL BRICK 
OB-IMP-R2 
11/02/92 Timer 17r33-19r42 

I 
Aerodynamic Diameter uses a particle density of 1 gm/cm3. 
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RUN NUMBER 

DATE 

METER BOX GAMMA 
METER BOX dHC 
BAROMETRIC 

TEST DURATION 
CP 

SANPLINQ RESULTS 
Metered Volume 
Metered Volume 
Volume C Std.Cond. 
Volume @ Std-Cond. 
0 Water 
0 Isokinetics 

OB-IMP-R3 

11/03/92 
09:15 
11:32 

41 inches 
0.125 inches 
1.0082 
1.7651 

0.84 
29.72 in.ng 

120 minutes 

16.643 dcf 
0.471 dcm 
16.432 dscf 
0.465 dscm 
7.88 0 
90.2 0 

METBOD 4 DATA 
INIT. 
m 

IMP.l 100.0 
IMP.2 100.0 
IMP.3 0.0 
IMP.4 0.0 
IMP. 5 
IMP.6 
IMP. 7 
TOTAL 200.0 

S.G. 200.0 

YETBOD 3 DATA 
002 16.91 
OCOZ 3.46 
0 co 0.0 
ON2 79.6 

02+c02 20.4 

FINAL NET 
Iml)M 
129.0 29.0 
96.0 -4.0 
0.0 0.0 
0.0 0.0 

0.0 
0.0 
0.0 

225.0 25.0 
204.8 4.8 

Md 29.23 
MS 28.35 
Ps 29.06 
Fo 1.153 

OEA 411.20 

VOLUMETRIC RESULTS - USENG VOLUMETRIC RESULTS - SI 
Velocity 38.55 ft/sec Velocity 11.75 m/sec 
Actual Flow 21209 acfm Actual Flod 36035 am3/hr 
Std. Flow 17743 scfm Std. Flow 30146 sm3/hr 
Dry Std. Flow 16346 decfm Dry Std. Flow 21712 dsm3/hr 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT fDeaFL jin.WCI fin.WCI fin.WCl jDeaFI fDeaFL 
1 68 -8.90 0.35 0.05 916.757 64 63 

-9.00 0.38 0.05 66 64 
~ 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG 

~~ 

77 
94 
128 
156 
161 
182 
185 
188 
190 
190 
193 
93 
100 
108 
138 
157 
174 
186 
185 
180 
180 
180 
180 

153 -8.95 

0.24 
0.30 
0.33 
0.33 
0.45 
0.53 
0.51 
0.59 
0.52 
0.45 
0.26 
0.30 
0.29 
0.29 
0.30 
0.30 
0.37 
0.44 
0.48 
0.48 
0.48 
0.42 

0.39 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
933.400 
16.643 

B-222 

67 
70 
70 
71 
72 
73 
74 
74 
76 
73 
78 
78 
80 
80 
81 
83 
83 
85 
85 
86 
87 
86 

15 

64 
66 
66 
61 
68 
68 
69 
10 
12 
71 
76 
71 
78 
78 
79 
81 
81 
82 
83 
83 
83 
83 



I m p a c t o r  D a t a  

PINEHALL B R I C K  

L o c a t i o n :  OUTLET B F i l e  Name1 OB-R3.IMP 
C o n d i t i o n :  OB-IMP-R3 
Da te r  11/03/92 
Timer 09815-11:32 
I m p a c t o r :  Anderson  

C O Z  3.46 M o l e c u l a r  W t .  o f  Gas Dry 29.23 
0 2  16.91 M o l e c u l a r  W t .  of Gas Wet 28.35 
N2 79.63 % E x c e s s  A i r  411.20 
co 0.00 % Water 7.86 

I m p a c t o r  Flow Rate 0.116 ACFM 
Nozz le  Diameter 0.125 i n c h e s  
% I s o k i n e t i c s  89.95 % 
P a r t i c l e  D e n s i t y  0.41 (gmIcm3) 
Sample Time 120.00 m i n u t e s  

Mete r  Volume 
Mete r  T e m p e r a t u r e  
S t a c k  T e m p e r a t u r e  
I m p a c t o r  T e m p e r a t u r e  
B a r o m e t r i c  P r e s s u r e  
I m p a c t o r  P r e s s u r e  (vac .  
S t a t i c  P r e s s u r e  
M e t e r  P r e s s u r e  De l t a  H 
P i t o t  De l t a  P 
V i s c o s i t y  of  Gas 0 
P a r t i c u l a t e  Conc. 

Mass Ga in  
Mass G a i n  
Mass G a i n  
Mass G a i n  
Mass G a i n  
Mass G a i n  
Mass G a i n  
Mass Ga in  

Back-up 

i n  S t a g e  
i n  S t a g e  
i n  S t a g e  
i n  S t a g e  
i n  S t a g e  
i n  S t a g e  
i n  S t a g e  
i n  Staqt?  
F i l t e r  

T o t a l  Mass 

B-223 

16.643 c u b i c  f e e t  
15.0 OF 

153.0 OF 
153.0 O F  

29.72 i n .  Hg 
0.4 i n .  Hg 

-0.95 i n .  H20 
0.05 i n .  H Z O  
0.390 in. H20 

0001921 p o i s e  
1.4859 g r . / s c f  

0.06633 grams  
0.01655 grams 
0.00635 grams  
0.00094 grams 
0.00050 grams 
0.00389 grams 
0.00117 grams 
0.60222 graas 
0.88631 grams 

1.58426 grams 

1 
I 
I 

I 
1 
1 
I 
1 
1 
1 
I 
1 
b 
1 
I 
I 
I 
I1 

i 
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Particle Sizing Results 

PINEHALL BRICK 
OB - IMP -R3 
11/03/92 Time: 0 9 1 1 5 - 1 1 1 3 2  

11.040 
7.401 
4.210 
1.959 

* Aerodynamic Diameter uses a particle density of 1 gm/cm3. 

B-224 I 
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1 
1 
1 
1 
1 
1 
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1 
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OB-IMP-R4 RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 

11/05/92 
16: 44 
17:55 

NETHOD 0 DATA 
INIT. FINAL NET 
tml) 

IMP.l 100.0 
IMP.2 100.0 
IMP. 3 0.0 
IMP.4 ' 0.0 
IMP. 5 0.0 
IMP.6 0.0 

tmlm 
118.0 18.0 
101.0 1.0 
1.0 1.0 
0 .0  0.0 

41 inches 
0.150 inches 

METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

29.37 in.Hg 
0.84 

0 .0  0.0 
0.0 0.0 

0.0 
220.0 20.0 
204.4 4.3 

60 minutes IMP. 7 
TOTAL 200.0 
S.G. 200.0 

SAMPLINQ RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ Std.Cond. 
% water 
% Isokinetics 

WETBOD 3 DATA 
$02 17.40 
%C02 3.10 
%co 0 .0  
0N2 79.5 

02+c02 10.0 

13.972 dcf 
0.396 dcm 
13.683 dscf 
0.387 dscm 
7.73 % 
107.8 % 

Md 29.19 
Ma 28.33 
Ps 28.66 
FO 1.129 
%EA 484.95 

VOLUMETRIC RESULTS - USENQ VOLU)(ETRIC RESULTS - SI 
Velocity 12.04 mlsec Velocity 

Actual Flow 
Std. Flow 
Dry Std. Flow 

39.49 ft/sec 
21726 acfrn 
17140 scfm 
15815 dscfm 

Actual Flow 36913 &3/hr 
Std. Flow 29122 sm3/hr 
Dry Std. Flow 26870 dsm3/hr 

STACK' METER METER TEMPERATURE 
VOLUm INLET OUTLET TEMP STATIC 

POINT IDeaF) 1in.WCl 
177 -9.70 

DP DH 
fin.WCl fin.WC1 
0.28 0.16 
0.27 0.16 

jdcf) tDeoFl 
344.039 76 

(DeqFI 
76 
72 
72 
72 
72 
72 
72 
73 
73 
72 
73 
73 
76 
72 
72 
72 
72 
72 
72 
72 
72 
72 
73 
73 

74 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

178 -9.70 
178 
179 
180 
181 
183 
184 
184 
183 
184 
183 
176 
177 
178 
180 
181 
183 
185 
384 
183 
183 
181 
179 

181 -9.70 

' 73 
73 
73 
73 
74 
74 
75 
75 
75 
75 
75 
78 
73 
73 
74 
74 
74 
75 
75 
75 
75 
76 
76 

scn  n i l  
13.972 

--_._-- 

0.27 
0.27 
0.30 
0.32 
0.40 
0.46 
0.50 
0.53 
0.55 
0.51 
0.31 
0.30 
0.34 
0.32 
0.33 
0.33 
0.38 
0.40 
0.48 
0.52 
0.49 
0.47 

0.39 

0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 

0.16 

B-225 
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I m p a c t o r  Data 

PINEHALL B R I C K  

L o c a t i o n 8  OUTLET B 
C o n d i t i o n :  OB-IMP-R4 
Da te r  11/05/92 
Time: 16:44-17155 
I m p a c t o r 8  Ander son  

F i l e  Namer O B - R 4 . I N P  

c02 3.10 H o l e c u l a r  W t .  of Gas Dry 29.19 
0 2  17.40 M o l e c u l a r  W t .  o f  G a s  Wet 28.33 
N2 19.50 0 E x c e s s  A i r  484.95 
co 0.00 % Wate r  1 . 1 2  

I m p a c t o r  Flow Rate 0.311 ACFM 
N o z z l e  Diameter 0.150 i n c h e s  
0 I s o k i n e t i c s  106.93 % 
P a r t i c l e  D e n s i t y  0.41 (gm/cm3) 
Sample Time 60.00 m i n u t e s  

Mete r  Volume 13.912 c u b i c  f e e t  
Me te r  T e m p e r a t u r e  74.0 OF 
S t a c k  T e m p e r a t u r e  181.0 O F  

I m p a c t o r  T e m p e r a t u r e  181.0 OF 
B a r o m e t r i c  P r e s s u r e  29.31 i n .  Hg 
I m p a c t o r  P r e s s u r e  ( v a c . )  0.4 i n .  Hg 
S t a t i c  P r e s s u r e  -9.10 i n .  H 2 0  

P i t o t  D e l t a  P 0.389 i n .  n20 
V i s c o s i t y  o f  G a s  0.0001989 p o i s e  

M e t e r  P r e s s u r e  D e l t a  H 0.16 i n .  H20 

P a r t i c u l a t e  Conc. 0.6383 g r .  / S C f  

Hass  Ga in  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass G a i n  i n  Stage 
Mass G a i n  i n  S t a g e  
H a s s  G a i n  i n  S t a g e  
Mass G a i n  i n  S t a g e  
Mass Gain  i n  S t a g e  
Mass Ga in  i n  S t a g e  

Back-up F i l t e r  

T o t a l  Mass 
S t a g e s  5 a r e  assumed z e r o  

0.02868 grams 
0.01121 grams  
0.00504 grams  
0.00060 grams 
0.00000 grams 
0.00259 grams 
0.00172 grams  
0.00406 grams 
0.51181 grams 

0.56577 grams  
becau 'se  of n e g a t i v e  w e i g h t  g a i n .  

B-226 
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Particle Sizing Results 

PINEHALL BRICK 
OB-IHP-R4 
11/05/92 Timet 16144-17155 

14.320 
13.504 
8.449 
5.662 

Aerodynamic Diameter uses a particle density of 1 gm/cm3. 

E-227 
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PARTICLE SIZE DISTRIBUTION 
SAWDUST DRYER OUTLET B 

rn rn 
a, 
+ c 
a, 

a, 
2 
a 

80 

60 

40 

I I 

4 

Data Run 2 

Data Run 3 

Data Run 4 

--c 

-A- 

v 
0.1 1 * 10 

Size (Microns) 
100 
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SIEVE AND MOISTURE ANALYSIS RESULTS 

SAMPLE ID: SOIL SAMPLE FROM EXIT OF GRINDING ROOM 
TIME: 4:15pm 
DATE: i012a192 

ETS ID : 4851D 
ETSAS ID : 132518 

PERCENT MOISTURE 

PAN WEIGHT (gms) 
AS-IS SAMPLE WT.(gmS) : 
+ 20 MESH SAMPLE (gms) : 
- 200 MESH SAMPLE ( g m s ) :  
+ 200 MESH SAMPLE ( g m s ) :  

PERCENT > 20 MESH 
PERCENT < 20 > 200 MESH: 
PERCENT < 200 MESH 

14.2% 

SAMPLE 
A 

25.4072 
63.1490 
34.1515 
51.6275 
27.3000 

23.1687 

5.0151 
69.4728 

SAMPLE 
B 

25.4071 

36.2824 
55.9315 
26.8807 

68.3018 

25.3535 
71.1612 
3.4354 

SAMPLE 
C 

25.4106 
59.0550 
34.0613 
48,4887 
26.7958 

AVERAGE 
25.7122 24.7448 
68.5942 69.7428 
4.1172 4.1892 

Note All Sample Weights Include Pan Weight 
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S I N E  AND MOISTURE ANALYSIS RESULTS 

SAMPLE ID: SOIL SAMPLE FROM EXIT OF GRINDING ROOM 
TIME: 8: loam 
DATE: 10/28/92 

ETS ID : 48521) 
ETSAS ID : 132519 

PERCENT MOISTURE 13.0% 

SAMPLE SAMPLE 
A B 

PAN WEIGHT (gms) 25.4105 25.4092 
AS-IS SAMPLE WT.(gmS) : 64.2148 66.3466 
+ 20 MESH SAMPLE (gms) : 36.6672 38.2175 
+ 200 MESH SAMPLE (9s): 50.3707 51.2361 - 200 MESH SAMPLE (gms): 27.5545 27.2696 

PERCENT > 20 MESH 29.0089 31.2a75 
PERCENT < 20 > 200 MESH: 64.3233 63.0888 
PERCENT < 200 MESH 5.5252 4.5445 

Note All Sample Weights Include Pan Weight 
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SAMPLE 
C 

25.4071 
49.7138 
31.6308 
41.5577 
26.8472 

AVERAGE 
25.6049 28.6338 
66.4451 64.6190 
5.9247 5.3315 

1, 
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SAMPLE I D :  S O I L  SAMPLE FROM EXIT OF GRINDING ROOM 
TIME: 2:30pm 
DATE: 10/27/92 

ETS I D  : 4853D 
ETSAS I D  : 132520 

PERCENT MOISTURE 13.0% 

SAMPLE SAMPLE SAMPLE 
A B C 

PAN WEIGHT (gms) 25.4077 25.4059 25.4079 
A S - I S  SAMPLE WT.(gmS) : 58.2384 60.3763 65.1009 
+ 20 MESH SAMPLE (gms) : 39.4566 40.3380 42.0471 
+ 200 MESH SAMPLE (gms) : 42.2822 43.4632 46.4280 - 200 MESH SAMPLE (9s): 26.8762 26.9184 26.9100 

AVERAGE 
PERCENT > 20 MESH 42.7920 42.6993 41.9197 42.4703 
PERCENT < 20 > 200 MESH: 51.3985 51.6360 52.9567 51.9971 
PERCENT < 200 MESH 4.4729 4.3251 3.7843 4.1941 

N o t e  A l l  Sample Weights Include Pan Weight 
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S I N E  AND MOISTURE ANALYSIS RESULTS 

SAMPLE ID: SOIL SAMPLE FROM EXIT OF GRINDING ROOM 
TIME: 1:OOpm 
DATE: 10128192 

ETS ID : 4854D 
ETSAS ID : 132521 

PERCENT MOISTURE 13.7% 

SAMPLE SAMPLE SAMPLE 
B C 

25.4037 PAN WEIGHT ( g m S )  25.4055 25.4085 
AS-IS SAMPLE WT.(gmS) : 59.8417 57.0337 56.0731 

+ 200 MESH SAMPLE (gms):  47.4653 46.9486 44.9645 
- 200 MESH SAMPLE (gms): 26.1752 26.9089 26.5881 

A 

+ 20 MESH SAMPLE (gms) : 36.0245 33.5420 34.9487 

AVERAGE 
PERCENT > 20 MESH 30.8367 25.7184 31.1222 29.2258 
PERCENT < 20 > 200 MESH: 64.0599 68.1106 63.7795 65.3167 
PERCENT < 200 MESH 3.9775 4.7443 3.8618 4.1945 

Note All Sample Weights Include Pan Weight 
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$IEVE AND MOISTURE ANALYSIS RESULTS 

MPLE ID: DRIED SAWDUST 
TIME: 1:30pm 
DATE: 10/29/92 P - 

ETS ID : 4855D 
ETSAS ID : 132522 1 
PERCENT MOISTURE 2.7% 

PAN WEIGHT ( W S )  
1 

AS-IS SAMPLE h'T.(WS) : 
+ 20 MESH SAMPLE (gms) : + 200 MESH SAMPLE (gms): - 200 MESH SAMPLE (gms): 
PERCENT > 20 MESH 
PERCENT < 20 > 200 MESH: 
PERCENT < 200 MESH 

SAMPLE 
A 

10.6709 
37.2036 
32.2460 
15.8866 
10.6782 

81.3151 
19.6576 
0.0275 

SAMPLE 
B 

10.9222 
36.8525 
29.4874 
18.3900 
10.9253 

71.5965 
28.7995 
0.0120 

I Note All Sample Weights Include Pan Weight 

SAMPLE 
C 

10.9161 
37.5113 
28.6300 
19.9214 
10.9192 

AVEFAGE 
66.6056 73.1724 
33.8606 27.4393 
0.0117 0.0170 

a 
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SIEVE AND MOISTURE ANALYSIS RESULTS 

SAMPLE ID: DRIED SAWDUST 
TIME: 10:45am 
DATE: 10 f 30192 

ETS ID : 4856D 
ETSAS ID : 132523 

PERCENT MOISTURE 1.00% 

SAMPLE 
A 

PAN WEIGHT (gms) 10.9050 
AS-IS SAMPLE WT.(gmS) : 46.4980 
+ 20 MESH SAMPLE (gms) : 30.4284 
+ 200 MESH SAMPLE (gms): 19.1886 - 200 MESH SAMPLE ( g m s ) :  10.9062 

PERCENT > 20 MESH 77.3264 
PERCENT < 20 > 200 MESH: 23.2726 
PERCENT < 200 MESH 0.0034 

SAMPLE 
B 

10.7800 
45.8229 
35.1883 
21.4350 
10.7824 

69.6526 
30.4056 
0.0068 

Note A l l  Sample Weights Include Pan Weight 
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- _ _ _ _ _ _ _ ~  

SAMPLE 
C 

10.6660 
38.3228 
27.1761 
21.7491 
10.6688 

AVERAGE 
59.6963 68.8918 
40.0737 31.2506 
0.0101 0.0068 
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SIEVE AND MOISTURE ANALYSIS RESULTS 

SAMPLE ID: DRIED SAWDUST 
.) 

TIME: 2:15pm 
DATE: 11/04/92 

ETS ID : 4857D 
ETSAS ID : 132524 

I 
I 
I PERCENT MOISTURE 4.40% 

SAMPLE 
A 

PAN WEIGHT (WS) 25.4145 
AS-IS SAMPLE-WT. (gms) : 49.7505 
+ 20 MESH SAMPLE (gms) : 45.2603 
+ 200 MESH SAMPLE (gms): 29.8636 - 200 MESH SAMPLE (gms): 25.4187 

PERCENT > 20 MESH 81.5491 
18.2820 

PERCENT < 200 MESH 0.0173 

I 
1 PERCENT < 20 > 200 MESH: 

SAMPLE 

25.4110 
50.7619 
45.8208 
30.2988 
25.4163 

B 

80.5092 
19.2806 
0.0209 

Note All Sample Weights Include Pan Weight I 
I, 
I 
2 
I 
8 
1 B-236 

SAMPLE 
n 

25.4108 
50.6970 
43.4871 
32.6013 
25.4162 

AVERAGE 
71.4868 77.8484 
28.4365 21.9997 
0.0214 0.0198 



SIEVE AND MOISTURE ANALYSIS RESULTS 

SAMPLE ID: DRIED SAWDUST 
TIME: 4:OOpm 
DATE: 11/03/92 

ETS ID : 4858D 
ETSAS ID : 132525 

PERCENT MOISTURE 2.50% 

SAMPLE 
A 

PAN WEIGHT ( p s )  25.4080 
AS-IS SAMPLE WT.(gms) : 51.0740 
+ 20 MESH SAMPLE ( p s )  : 43.5761 
+ 200 MESH SAMPLE (gms): 32.9504 - 200 MESH SAMPLE (9s): 25.4109 

PERCENT > 20 MESH 70.7866 
PERCENT < 20 > 200 MESH: 29.3867 
PERCENT < 200 MESH 0.0113 

SAMPLE 
B 

25.4061 
49.6451 
44.3300 
30.7957 
25.4083 

78.0721 
22.2352 
0.0091 

Note All Sample Weights Include Pan Weight 
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SAMPLE 
C 

25.4149 
50.1686 
44.0163 
31.6062 
25.4169 

75.1459 
25.0116 
0.0081 

I AVERAGE 
74.6682 
25.5445 

I 0.0095 

I 
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I 
I 
I 
I 
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SIEVE AND MOISTURE ANALYSIS RESULTS 

1 SAMPLE ID: DRIED SAWDUST 
TIME: 3:30pm 
DATE: 11/02/92 

ETS ID : 4859D I 
ETSAS ID : 132526 

I 
PERCENT MOISTWE 2.40% 

SAMPLE SAMPLE 
B 

25.4047 
A I' PAN WEIGHT (ps) 25.4059 

AS-IS SAMPLE-WT. (gms) : 47.6120 49.0800 
+ 20 MESH SAMPLE (gms) : 41.5019 43.6056 
+ 200 MESH SAMPLE (gms): 31.5195 30.9031 - 200 MESH SAMPLE (gms): 25.4079 25.4073 

I 
I PERCENT > 20 MESH 72.4846 76.8772 

PERCENT < 20 > 200 MESH: 27.5312 23.2242 
PERCENT < 200 MESH 0.0090 0.0110 

1' Note All Sample Weights Include Pan Weight 

SAMPLE 
C 

25.4075 .~ . 

48.3558 
43.6854 
30.0733 
25.4099 

AVERAGE 
79.6482 76.3366 
20.3318 23.6957 
0.0105 0.0101 

I 
I 
I 
I 
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SIEVE AND MOISTURE ANALYSIS RESULTS 

SAMPLE ID: DRIED SAWDUST 

DATE: 11/06/92 
TIME: 3:30pm 

ETS ID : 4860D 
ETSAS ID : 132527 

PERCENT MOISTURE 2.80% 

SAMPLE SAMPLE 
A B 

PAN WEIGHT (gms) 25.4096 25.4092 
AS-IS SAMPLE WT.(gmS) : 51.7211 52.8468 
+ 20 MESH SAMPLE (gms) : 44.2914 43.7429 
+ 200 MESH SAMPLE ( g m s ) :  32.8221 34.4924 - 200 MESH SAMPLE ( g m S ) :  25.4121 25.4134 

PERCENT > 20 MESH 71.7625 66.8196 
PERCENT < 20 > 200 MESH: 28.1721 33.1049 
PERCENT < 200 MESH 0.0095 0.0153 

Note All Sample Weights Include Pan Weight 
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SAMPLE 

25.4093 
53.1251 
45.4070 
33.0279 
25.4134 

I 
I 
D 
I 
I 
I 
I 
I 
I 
I 
I AVERAGE 

72.4442 70.3421 
27.4803 29.5884 

I 0.0148 0.0132 

I 
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I 
I 
I 
I 
I 
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SIEVE AN D MOISTURE ANALYSIS RESULTS 

I 
SAMPLE ID: DRIED SAWDUST 

TIME: 3:30pm 
DATE: 11/05/92 

ETS ID : 4861D 
ETSAS ID : 132528 

I 
I 
I 
I 
1 + 20 MESH SAMPLE (gms) : 43.9842 44.5987 

I 

PERCENT MOISTURE 1.90% 

SAMPLE SAMPLE 
A B 

PAN WEIGHT (gms) 25.4087 25.4089 
AS-IS SAMPLE WT.(gmS) : 54.2986 53.9428 

+ 200 MESH SAMPLE ( g m s ) :  35.6921 34.6789 - 200 MESH SAMPLE (gms): 25.4121 25.4124 

PERCENT > 20 MESH 64.2976 67.2526 
PERCENT < 20 > 200 MESH: 35.5951 32.4877 I PERCENT < 200 MESH 0.0118 0.0123 

1 Note All Sample Weights Include Pan Weight 

SAMPLE 
C 

25.4091 
54.6821 
47.9142 
32.1263 
25.4138 

AVERAGE 
76.8801 69.4768 
22.9467 30.3432 
0.0161 0.0134 

I 
I 
I 
I 
I 
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SIEVE AND MOISTURE ANALYSIS RESULTS 

SAMPLE ID: WET SAWDUST 
TIME: 2:OOpm 
DATE: 11/04/92 

ETS ID : 4 8 6 2 ~  
ETSAS ID : 132529 

PERCENT MOISTURE 47.2% 

SAMPLE SAMPLE SAMPLE 
A B C 

PAN WEIGHT (gms) 25.4097 25.4115 25.4078 
AS-IS SAMPLE h'T.(gmS) : 52.6075 57.1940 58.9407 
+ 20 MESH SAMPLE (gms) : 46. a985 50.3778 52.6495 
+ 200 MESH SAMPLE (g ins ) :  30.7192 31.6553 31.1497 - 200 MESH SAMPLE (g ins ) :  25.4134 25.4149 25.4102 

AVERAGE 
PERCENT > 20 MESH 79.0093 78.5536 81.2387 79.6006 
PERCENT < 20 > 200 MESH: 19.5218 19.6454 17.1232 18.7635 
PERCENT < 200 MESH 0.0136 0.0107 0.0072 0.0105 

Note All Sample Weights Include Pan Weight 

~ 
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SIEVE AND MOISTURE ANALYSIS RESULTS 

SAMPLE ID: DRIED SAWDUST 
TIME: 9:40am 
DATE: 11/07/92 

I ETSAS ID : 132530 

I 
ETS ID : 4863D 

I PERCENT MOISTURE 3.10% 

I SAMPLE SAMPLE SAMPLE 
A B C 

PAN WEIGHT ( 9 s )  25.4079 25.4068 25.4064 
AS-IS SAMPLE h'T.(gmS) : 52.5615 51.3253 ' 52.3169 
+ 20 MESH SAMPLE (gms) : 44.5923 43.7224 45.6638 
+ 200 MESH SAMPLE (gms): 33.3685 32.9953 32.0361 1 - 200 MESH SAMPLE (gms):  25.4109 25.4094 25.4098 

AVERAGE 
PERCENT > 20 MESH 70.6514 70.6661 75.2769 72.1982 

PERCENT C 200 MESH 0.0110 0.0100 0.0126 0.0112 
PERCENT < 20 > 200 MESH: 29.3169 29.2783 24.6361 27.7438 I 

I 
Note All Sample Weights Include Pan Weight I 

I 
I 

I 
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B.12 AMBIENT MONITORING DATA AND RESULTS 
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I -@sc 
November 24, 1992 

Mr. Ted Handel 
ETS, INC. 
1401 Municipal Road, N.W. 
Roanoke, VA 24012-1309 

Dear Mr. Handel: 

The results from the TSP and PM-10 runs completed between 10/27/92 and 11/06/92 for 
the Pine Hall site are enclosed. The Sample Records and filters from each run will be 
mailed separately in a few days. 

All sampler run times were computed from the elapsed-time meter Stan and stop values 
except for those runs when the start or stop values were not reported. For those runs, the 
run time was calculated from the start and stop clock times reported by the operator. TSP 
flow rates were calculated by the operator from magnehelic readings and recorded on the 
Sample Record. PM-10 flow rates were assumed to be 40 CFM for every run because the 
flow controller was set for 40 CFM. The PM-10 flow chart recordings were checked to 
verify the flow rates during the run were consistant with the flow rates obtained during the 
flow calibration performed on 10/23/92. 

Please call if you have further questions. 

Sincerely, 

ENVIRONMENTAL SYSTEMS CORPORATION 

Hal F. Snodgrass 
Senior Meteorologist 

/hfs 

Enclosures: Particulate repon 



PINE HALL WEST END TSP 

START DURATION FILTER I N I T I A L  WT FINAL WT NET WT FLOW CONCEN. 
DATE TIME HH:MM NUMBER GMS GMS GMS CFM UG/M3 

10/27/92 7:28 8:19 

10/28/92 7:36 8:34 

10/29/92 7:42 7:59 

11/02/92 a :32  8:56 

11/03/92 7 :38  9:14 

11/04/92 7:OO 8:20 

11/06/92 7 : i 5  8:4a 

11/06/92 16:15 16:48 

23391 

23187 

23175 

23621 

23617 

23180 

23644 

23632 

4.3724 

4.4354 

4.3568 

4.4331 

4.4333 

4.4339 

4.2133 

4.3849 

4.3895 

4.4700 

4.4053 

4.4545 

4.4627 

4.4576 

4.2214 

4.3946 

0 .0171  

0.0346 

0.0485 

0.0214 

0.0294 

0.0237 

0.0081 

0.0097 

36.48 

42.05 

41.81 

41.53 

40.84 

43.18 

41.30 

43.83 

33 .2  

56 .6  

8 5 . 6  

34.0 

45.9 

38.8 

1 3 . 1  

7 . 8  

PINE HALL WEST END P M l O  

START DURATION FILTER I N I T I A L  WT FINAL WT NET WT FLOW CONCEN. 
DATE TIME HH:MM NUMBER GMS GMS GMS CFM UG/M3 

10/27/92 7:28 8:20 23392 4.3532 4.3759 0.0227 40.00 40 .1  

10/28/92 7:26 8 :41  23188 4.4500 4.4770 0.0270 40.00 4 5 . 0  

10/29/92 7:34 8:04 23183 4.4184 4.4465 0.0281 40.00 51.3 

11/02/92 8 :30  9:02 23622 4.4588 4.4705 0.0117 40.00 1 9 . 1  

11/03/92 7:30 8:58 23174 4.4226 4.4392 0.0166 40.00 27.3 

11/04/92 7: 5 8:15 23181 4.4422 4.4586 0.0164 40.00 29.3 

11/06/92 7:15 8:30 23645 4.2329 4.2403 0.0074 40.00 12 .8  

11/06/92 16:16 16:16 23631 4.3711 4.3812 0.0101 40.00 9 . 1  
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START 
DATE TIME 

10/27/92 7:44 

10/28/92 6:42 

10/29/92 7: 10 

11/02/92 8:OO 

11/03/92 8:lO 

11/04/92 6:45 

11/05/92 7:05 

11/06/92 7 : 00 

11/06/92 16:43 

START 
DATE TIME 

10/27/92 7:44 

10/28/92 6:38 

10/29/92 7:05 

11/02/92 8:05 

11/03/92 8:08 

11/04/92 6:45 

11/05/92 7:05 

11/06/92 7:05 

11/06/92 16:48 

PINE HALL EAST END TSP 

DURATION FILTER I N I T I A L  WT FINAL WT NET WT 
HH:MM NUMBER GMS GMS GMS 

8:30 23393 4.3572 4.3646 0.0074 

9:12 23191 4.4834 4.5345 0.0511 

8:21 23196 4.3918 4.4357 0.0439 

9:50 22624 4.4721 4.4908 0.0187 

8:OO 23620 4.4504 4.4855 0.0351 

8:55 23182 4.3921 4.4185 0.0264 

8:15 23176 4.4308 4.4394 0.0086 

9:25 23629 4.4989 4.5926 0.0937 

16:32 23633 4.3944 4.4216 0.0272 

PINE HALL EAST END P M l O  

DURATION FILTER I N I T I A L  WT FINAL WT 
HH:MM NUMBER GMS GMS 

8:34 23389 4.3629 4.3745 

VOIDED - FLOW RATE INCONSISTENT 

8:16 23184 4.4538 4.4791 

9:38 23625 4.4781 4.4844 

VOIDED - FLOW RATE INCONSISTENT 

9:Ol 23626 4.4929 4.5050 

8:14 23177 4.4550 4.4646 

9:17 23630 4.4768 4.5039 

16:26 23634 4.4072 4.4212 

NET WT 
GMS 

0.0116 

0.0253 

0.0063 

0.0121 

0.0096 

0.0271 

0.0140 

B-246 

FLOW 
CFM 

37.58 

41.46 

40.52 

43.42 

40.27 

41.60 

40.28 

41.73 

42.76 

FLOW 
CFM 

40.00 

40.00 

40.00 

40.00 

40.00 

40.00 

40.00 

CONCEN. 
UG/M3 

13.6 

78.9 

76.4 

25.8 

64.2 

41.9 

15.2 

140.4 

22.7 

CONCEN. 
UG/M3 

19.9 

45.1 

9.6 

19.8 

17.2 

4 3 . 0  

12.5 



P I N E  HALL CRUSHER TSP 

START DURATION F I L T E R  I N I T I A L  WT F I N A L  WT NET WT FLOW 
DATE T I M E  HH:MM NUMBER GMS GMS GMS CFM 

11/02/92 7:OO VOIDED - F I L T E R  NOT CENTERED. I N  SAMPLER 

11/03/92 6:~s a:i6 23618 4.4654 5.3970 0.9316 41.52 

11/04/92 6:40 a:i6 23179 4.3957 5.0626 0.6669 42.60 

P I N E  HALL CRUSHER PMlO 

START DURATION F I L T E R  I N I T I A L  WT F I N A L  WT NET WT FLOW 
DATE T I M E  HH:MM NUMBER GMS GMS GMS CFM 

11/02/92 7:OO 8:27 23627 4.4861 4.6894 0.2033 40.00 

11/03/92 6:so a:i4 23619 4.4670 4.7797 0.3127 40.00 

11/04/92 6:45 a:21 23178 4.4408 4.7867 0.3459 40.00 
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CONCEN. 
UG/M3 

1598.5 

1115.3 

CONCEN. 
UG/M3 

354.2 

559.2 

609.9 
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PINE HALL GRINDING BUILDING TSP 
START DURATION FILTER INITIAL WT FINAL WT NET WT FLOW CONCEN. 

DATE TIME HH:MM NUMBER GMS GMS GMS CFM UG/M3 
10/27/92 7:OO 8:17 23394 4.3663 4.4093 0.0430 37.55 81.4 

10/28/92 7:08 9:38 23190' 4.4571 4.5406 0.0835 40.30 126.7 

PINE HALL GRINDING BUILDING PMlO 
START DURATION FILTER INITIAL WT FINAL WT NET WT FLOW CONCEN. 

DATE TIME HH:MM NUMBER GMS GMS GMS CFM UG/M3 
10/27/92 7:OO 8:19 23390 4.3464 4.3828 0.0364 40.00 64.4 

10/28/92 7:OO 9:37 23189 4.4153 4.4503 0.0350 40.00 53.6 

E-248 



FILTER 
NUMBER 

23616 

23636 

23637 

23638 

23639 

23640 

23641 

23642 

23643 

23646 

FIELD CONTROLS 
INITIAL WT FINAL UT 

GMS GMS 

4.4513 

4.0644 

4.0318 

4.0581 

4.0779 

4.0725 

4.1395 

4.2057 

4.2209 

4.1891 

4.4480 

4.0610 

4.0288 

4.0551 

4.0142 

4.0695 

4.1360 

4.2022 

4.2170 

4.1850 

11 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 

B-249 

DIFFERENCE 
MGMS 

-3.3 

-3.4 

-3.0 

-3.0 

-3.1 

-3.0 

-3.5 

-3.5 

-3.9 

-4.1 



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

I ' I  
I 
1 
I 
I 
I 

'2.0 CONTINUOUS EMISSIONS MONITORING APPENDICES 

c- 1 



1 
I 
t 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
R 
1 
1 

C.l CONTINUOUS EMISSIONS MONITORING DATA - 
SAWDUST DRYER INLET 

c-2 



1 
t 
I 
1 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
1 

C.l.l CONTINUOUS ENISSIONS MONITORING DATA AND RESULTS 
(O,, CO,, CO, NO,, THC) - SAWDUST DRYER INLET 

c-3 



Pine Hall Brick 
Kiln OutletjSawdust Dryer Inlet 

Raw CEM Data 
Run 1 

Starting 
11-02-92 

Time 

13:12 
13 : 13 
13:14 
13 : 15 
13 : 16 
13 : 17 
13:18 
13 : 19 
13:20 
13:21 
13:22 
13 : 23 
13:24 
13 : 25 
13:26 
13 : 27 
13:28 
13:29 
13:30 
13:31 
13:32 
13:33 

13:35 
13:36 
13 : 37 
13:38 
13:39 
13:40 
13:41 
13:42 
13:43 
13:44 
13:45 
13:46 
13:47 
13:48 
13 : 49 
13:50 
13 : 51 

13:34 

Inlet Inlet 
02 c02 
%dv %dv 

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

15.17 
15.33 
15.24 
14.75 
14.64 
14.61 
14.64 
14.81 
14.69 
14.64 
14.70 
14.72 
14.89 
14.96 
14.78 
14.92 
15.07 
14.95 
14.85 
14.85 
14.86 
15.02 
14.97 
14.82 
14.80 
14.79 
14.86 
14.88 
14.71 
14.57 
14.58 
14.67 
14.59 
14.52 
14.52 
14.58 
14.95 
18.90 
18.86 
17.64 

c-4 

5.49 
5.37 
5.45 
5.89 
5.98 
6.00 
5.97 
5.81 
5.93 
6.01 
5.92 
5.87 
5.71 
5.65 
5.87 
5.67 
5.53 
5.64 
5.81 
5.74 
5.72 
5.57 
5.61 
5.64 
5.77 
5.76 
5.71 
5.66 
5.84 
5.97 
5.96 
5.88 
5.94 
6.01 
6.01 
5.97 
5.61 
2.30 
1.97 
3.08 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 1 

(continued) 

Starting 
11-02-92 

Time 

13 : 52 
13 : 53 
13 : 54 
13:55 
13 : 56 
13:57 
13 : 58 
13:59 
14:OO 
14:Ol 
14:02 
14 : 03 
14:04 
14 : 05 
14:06 
14 : 07 
14 : 08 
14: 09 
14 : 10 
14:ll 
14 : 12 
14:13 
14 : 14 
14 : 15 
14:16 
14 : 17 
14:18 
14 : 19 
14:20 
14:21 
14:22 
14:23 
14 : 24 
14:25 
14:26 
14: 27 
14 : 28 
14:29 
14:30 
14:31 

Inlet Inlet 
02 c02 
%dv %dv 

14.74 
13.91 
14.18 
14.32 
14.42 
14.56 
14.91 
15.20 
15.46 
15.56 
15.58 
15.59 
15.63 
15.62 
15.61 
15.62 
15.62 
15.51 
15.61 
15.58 
15.65P 
15.61P 
15.64P 
15.61P 
15.51P 
15.75P 
16.01P 
15.93P 
15,47P 
15.39P 
15.34P 
15.55P 
15.53P 
15.53P 
15.50P 
15.44P 
15.45P 
15.36 
15.32 
15.39 

c-5 

5.85 
6.54 
6.30 
6.19 
6.13 
5.99 
5.66 
5.38 
5.14 
5.04 
5.03 
5.02 
4.98 
5.01 
5.02 
5.01 
5.01 
5.11 
5.03 
5.05 
4.98P 
5.03P 
5.01P 
5.03P 
5.14P 
4.91P 
4.67P 
4.77P 
5.17P 
5.23P 
5.28P 
5.10P 
5.11P 
5.12P 
5.15P 
5.21P 
5.22P 
5.30 
5.35 
5.30 

I 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 



I 
I 
I 
1 - 

1 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 1 

(continued) 

Starting 
11-02-92 

Time 

14:32 
14:33 
14 : 34 
14:35 
14:36 
14:37 

14:39 
14:40 
14:41 
14:42 
14:43 
14:44 
14:45 
14:46 
14 : 47 
14 : 48 
14 : 49 
14 : 50 
14 : 51 
14 : 52 
14 : 53 
14 : 54 
14:55 
14 : 56 

14 : 58 
14 : 59 
15:OO 
15:Ol 

15: 03 
15: 04 
15: 05 
15: 06 
15: 07 
15: 08 
15: 09 
15: 10 
15: 11 

14 : 38 

14 : 57 

15:02 

Inlet Inlet 
02 c02 
%dv %dv 

15.34 
15.37 
15.39 
15.47 
15.38 
15.40 
15.42 
15.31 
15.26 
15.21 
15.23 
15.28 
15.19 
15.16 
15.05 
15.14 
15.13 
15.20 
15.29 
15.23 
15.35 
15.41 
15.42 
15.49 
15.64 
15.70 
15.79 
15.79 
15.72 
15.69 
15.73 
15.80 
15.72 
15.62 
15.53 
15.40 
15.20 
15.15 
15.92 
18.68 

C-6 

5.33 
5.29 
5.28 
5.21 
5.29 
5.27 
5.27 
5.37 
5.41 
5.48 
5.46 
5.41 
5.49 
5.54 
5.68 
5.60 
5.61 
5.54 
5.47 
5.51 
5.41 
5.36 
5.36 
5.29 
5.16 
5.12 
5.04 
5.03 
5.11 
5.14 
5.10 
5.04 
5.11 
5.21 
5.30 
5.41 
5.38 
5.39 
4.68 
2.15 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 1 

(continued) 

Starting 
11-02-92 

Time 

Inlet Inlet 
02 c02 
%dv %dv 

15: 12 
15:13 
15: 14 
15: 15 
15: 16 
15: 17 
15: 18 
15: 19 
15:20 
15:21 
15: 22 
15: 23 
15:24 
15:25 
15:26 
15:27 
15:28 

18.71 2.12 
15.11 5.47 
14.14 6.33 
14.44 6.06 
14.48 6.01 
14.59 5.91 
14.65 5.86 
14.95 5.58 
15.17 5.36 
15.37 5.20 
15.66 4.94 
16.19 4.44 
16.23 4.43 
16.05 4.59 
15.73 4.87 
15.86 4.74 
15.88 4.74 

137 MinAvg I 15.30 5.35 

Marker Description 

A Data was Absent from original raw data file. 
E Equipment failure at Outlet A(Data not averaged) 
L 
P Port Change(Data not included in average) 
R Remote Calibration(System Bias Check) 

Local calibration(Initia1 Calibration or Drift Check) 

C-7 

Display Average 

-4 
q 
q 
%f 

q 

1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 



I 
1 
t 
1 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
1 
1 
I 
I 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 2 

starting 
11-02-92 

Time 

17:34 
17:35 
17:36 

17 : 38 
11 : 39 
17:40 
17:41 
17:42 
17:43 
17 : 44 
17:45 
17:46 
17:47 
17:48 
17 : 49 
17 : 50 

17: 52 

17:37 

17:51 

17:53 
17:54 
17:55 
17 : 56 
17:57 
17:58 
17:59 
18 : 00 
18:Ol 
18:02 
18:03 
18:04 
18:05 
18:06 
18:07 

18:09 
18:lO 
18:ll 
18: 12 
18:13 

18:08 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dV ppmdv PPmdv 

14.27 
14.40 
14.43 
14.51 
15.04 
14.98 
14.54 
14.13 
14.29 
14.47 
14.58 
14.51 
14.44 
14.50 
14.49 
14.50 
17.17 
17.82 
16.67 
13.91 
14.05 
14.15 
14.21 
14.40 
15.86 
14.14 
13.96 
14.36 
13.25 
13.51 
14.17 
14.75 
14.46 
14.73 
14.95 
15.03 
15.07 
15.09 
15.11 
15.05 

6.11 
6.01 
5.97 
5.90 
5.41 
5.50 
5.93 
6.29 
6.13 
5.96 
5.84 
5.92 
5.99 
5.95 
5.93 
5.95 
3.39 
2.83 
3.96 
6.52 
6.35 
6.26 
6.21 
6.02 
4.53 
6.30 
6.47 
6.05 
7.15 
6.86 
6.22 
5.66 
5.91 
5.68 
5.50 
5.42 
5.34 
5.35 
5.32 
5.37 

C-8 

342.10 
346.20 
345.80 
335.90 
311.10 
296.70 
304.40 
341.50 
344.10 
339.50 
342.70 
339.10 
341.40 
334.40 
338.40 
335.40 
300.30 
225.30 
214.20 
264.50 
292.20 
289.00 
292.40 
296.60 
299.30 
303.50 
304.80 
308.30 
303.20 
312.40 
315.90 
333.20 
345.90 
354.20 
366.40 
368.60 
375.00 
379.90 
381.30 
39'8. 30 

48.61 
47.91 
48.13 
48.19 
44.30 
43.15 
45.70 
49.02 
49.34 
49.10 
49.25 
49.64 
49.48 
49.22 
49.24 
49.35 
31.65 
22.60 
25.50 
41.51 
49.79 
50.41 
51.13 
51.14 
43.23 
51.07 
50.65 
49.62 
51.31 
50.62 
49.86 
49.44 
50.76 
50.40 
50.36 
50.57 
49.71 
49.69 
49.43 
49.23 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CF34 Data 
Run 2 

(continued) 

Starting 
11-02-92 

Time 
~ ~~~ 

18: 14 
18 : 15 
18: 16 
18: 17 
18: 18 
18 : 19 
18:20 
18:21 
18:22 
18:23 
18:24 
18:25 
18 : 26 
18: 27 
18:28 
18:29 
18:30 
18:31 
18:32 
18:33 
18: 34 
18: 35 
18: 36 
18:37 
18:38 

18:40 

18:42 
18:43 
18:44 
18:45 
18:46 
18:47 

18 : 39 

18:41 

18:48 
18:49 
18:50 

18 : 52 
18:53 

18:51 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

15.05 
14.95 
14.80 
14.69 
14.43 
14.51 
14.22 
14.21 
14.29 
14.19 
14.03 
14.04 
13.84 
13.85 
13.88 
14.01 
14.07 
14.15 
14.32 
14.45 
14.54P 
14.48P 
14.53P 
14.59P 
14.50P 
14.45P 
14.37P 
14.28P 
14.22P 
14.25 
14.68 
14.73 
14.59 
14.18 
13.94 
13.87 
14.03 
14.11 
14.12 
14.11 

5.38 
5.50 
5.63 
5.74 
5.93 
5.97 
6.18 
6.19 
6.09 
6.16 
6.24 
6.21 
6.28 
6.35 
6.33 
6.17 
6.09 
5.98 
5.82 
5.68 
5.66P 
5.73P 
5.72P 
5.67P 
5.65P 
5.72P 
5.80P 
5.83P 
5.88P 
5.89 
5.51 
5.46 
5.60 
5.98 
6.22 
6.16 
6.11 
6.02 
6.04 
5.99 

c-9 

407.00 
414.00 
415.10 
408.90 
402.80 
406.70 
384.90 
374.30 
372.90 
357.70 
342.80 
335.20 
328.10 
330.60 
321.10 
330.40 
335.50 
345.80 
355.70 
367.30 
369.70P 
377. OOP 
381.80P 
383.60P 
386.10P 
381.20P 
369.70P 
365. OOP 
363.00P 
356.90 
348.90 
308.90 
307.20 
311.60 
350.00 
345.60 
342.20 
339.20 
336.90 
327.40 

49.14 
49.09 
49.26 
48.83 
48.78 
48.50 
49.10 
49.17 
48.29 
48.82 
48.64 
48.79 
48.47 
48.14 
47.60 
46.81 
46.32 
45.59 
45.03 
44.76 
44.73P 
44.67P 
44.49P 
44.20P 
44.29P 
44.26P 
44.14P 
44.02P 
44.52P 
44.55 
42.46 
40.18 
39.82 
41.72 
44.16 
44 -91 
44 -73 
44.36 
44.27 
44.38 

i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 



1 
I 
f 
I 
t 
I 
1 
I 
1 
1 
I 
t 
I 
I 
1 
1 
I 
I 
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Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 2 

(continued) 

Starting 
11-02-92 

Time 

18 : 54 
18 : 55 
18 : 56 
18 : 57 
18 : 58 
18:59 
19 : 00 
19:01 
19 : 02 
19 : 03 
19 : 04 
19 : 05 
19:06 
19:07 
19 : 08 
19 : 09 
19 : 10 
19:11 
19:12 
19: 13 
19:14 

19:16 
19:15 

19:17 
19:18 
19 : 19 
19:20 
19:21 
19:22 
19:23 
19:24 
19:25 
19:26 
19:27 
19:28 
19:29 
19:30 
19:31 
19:32 
19:33 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv ppmdv PPmdv 

14.23 
14.25 
14.35 
14.12 
14.24 
14.20 
14.15 
14.22 
14.15 
14.24 
15.07 
17.69 
17.92 
16.30 
14.10 
14.04 
14.23 
14.24 
14.40 
14.47 
14.72 
14.83 
14.80 
14.70 
14.76 
14.80 
14.70 
14.76 
14.75 
14.69 
14.77 
14.82 
14.76 
14.71 
14.77 
14.79 
14.66 
14.78 
14.70 
14.70 

5.90 
5.88 
5.93 
6.05 
5.96 
5.99 
6.07 
6.03 
6.05 
5.96 
5.22 
2.74 
2.74 
4.34 
6.41 
6.47 
6.29 
6.26 
6.14 
6.08 
5.82 
5.72 
5.78 
5.86 
5.79 
5.73 
5.85 
5.81 
5.80 
5.86 
5.79 
5.74 
5.79 
5.83 
5.79 
5.76 
5.81 
5.78 
5.86 
5.85 

c-10 

329.80 
329.10 
327.80 
327.50 
324.70 
321.50 
320.70 
325.00 
330.30 
331.00 
340.60 
272.40 
230.50 
235.80 
293.80 
306.60 
309.50 
303.90 
305.60 
304.60 
307.80 
316.80 
322.30 
328.60 
332.20 
339.10 
340.80 
339.10 
343.40 
344.80 
344.50 
348.80 
346.80 
349.20 
358.50 
361.10 
357.10 
358.50 
363.20 
361.60 

43.84 
44.05 
43.99 
44.74 
44.09 
44.59 
44.89 
44.76 
45.14 
45.06 
41.63 
22.43 
21.89 
30.66 
45.09 
47.20 
47.50 
48.23 
48.18 
48.88 
48.30 
48.37 
48.26 
48.78 
46.83 
48.09 
48.94 
48.33 
48.04 
47.94 
48.17 
48.27 
48.31 
48.39 
48.14 
48.07 
48.74 
48.59 
49.33 
48.88 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 2 

(continued) 

Starting 
11-02-92 

Time 

19:34 
19:35 
19:36 
19:37 
19:38 
19:39 
19:40 
19 : 41 
19:42 

Inlet Inlet Inlet Inlet 
02 c02 co. NOX 
%dv %dv PPmdv PPmdv 

14.57 5.96 358.10 49.09 
14.69 5.84 357.70 48.67 
14.66 5.86 360.70 48.44 
14.81 5.72 362.20 47.40 
14.52 5.99 349.40 48.24 
14.57 5.95 346.90 48.81 
14.43 6.08 345.50 49.15 
14.44 6.09 346.10 48.33 
14.20 6.27 344.50 49.11 

129 MinAvg 1 14.59 5.81 334.89 46.52 I 

- 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

Marker Description Display Average 

v I 
1 

A Data was Absent from original raw data file. 
E Equipment failure at Outlet A(Data not averaged) . v  
L Local calibration(Initia1 Calibration or Drift Check) -4 
P Port Change(Data not included in average) v 
R Remote Calibration(System Bias Check) v 

1 
1 
I 



I 
I 
I 
I 
I 
1 
1 
1 
I 
I 
I 
0 
I 
1, 
I 
1 
1 
1 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 3 

Starting 
11-03-92 

Time 

09:16 
09:17 
09:18 
09:19 
09:20 
09:21 
09:22 
09:23 
09:24 
09:25 
09:26 
09:27 
09:28 
09:29 
09:30 
09:31 
09:32 

09 : 34 
09 : 35 
09:36 
09 : 37 
09 : 38 
09:39 
09:40 
09:41 

09:43 
09:44 

09:46 
09:47 
09:48 
09:49 
09:50 
09:51 
09 : 52 
09 : 53 
09 : 54 
09 : 55 

09:33 

09:42 

09:45 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv ppadv 

15.65 
15.80 
15.81 
15.72 
15.61 
15.57 
15.43 
15.46 
15.48 
15.55 
15.56 
15.61 
15.64 
15.72 
15.65 
15.51 
15.47 
15.49 
15.41 
18.43 
18.85 
17.92 
14.50 
14.43 
14.74 
14.78 
14.97 
15.16 
15.29 
15.66 
15.88 
15.95 
15.99 
15.92 
15.84 
15.88 
16.06 
16.15 
16.08 
16.09 

5.01 
4.91 
4.92 
5.00 
5.10 
5.20 
5.32 
5.30 
5.30 
5.25 
5.25 
5.21 
5.18 
5.16 
5.21 
5.34 
5.38 
5.33 
5.42 
2.55 
2.20 
3.12 
6.28 
6.30 
5.99 
5.95 
5.76 
5.59 
5.47 
5.11 
4.91 
4.86 
4.83 
4.92 
5.00 
4.95 
4.80 
4.71 
4.77 
4.78 

c- 12 

553.40 
566.80 
588.10 
594.70 
595.20 
593.10 
598.60 
596.00 
591.80 
595.50 
601.80 
595.90 
593.10 
596.40 
593.40 
586.30 
574.60 
572.60 
572.30 
459.90 
302.40 
310.20 
391.50 
566.30 
544.50 
531.20 
528.10 
534.40 
518.20 
489.40 
406.30 
376.20 
383.20 
391.60 
395.10 
389.70 
385.70 
384.00 
387.40 
387.50 

39.07 
38.50 
38.32 
38.70 
39.07 
39.37 
39.77 
39.85 
40.01 
40.29 
40.38 
40.44 
40.33 
39.96 
40.01 
40.74 
40.66 
40.65 
40.88 
23.13 
17.12 
19.46 
40.46 
42.87 
42.27 
42.61 
43.10 
43.06 
42.95 
41.86 
40.93 
40.68 
40.61 
40.90 
41.06 
40.75 
39.98 
39.81 
40.20 
40.08 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 3 

(continued) 

Starting 
11-03-92 

Time 

09:56 
09:57 
09:58 
09:59 
1o:oo 
10:01 
10: 02 
10: 03 
10: 04 
10:05 
10: 06 
10:07 
10:08 
lot09 
10: 10 
10: 11 
10: 12 
10: 13 
10:14 
10:15 
10: 16 
10: 17 
10: 18 
10: 19 
10:20 
10:21 
10:22 
10:23 
10:24 
10:25 
10:26 

10: 28 
10:29 
10: 30 

10:27 

10:31 
10:32 
10:33 
10: 34 
10: 35 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
$dv %dv PPmdv PPmdv 

16.07 
16.09 
16.12 
16.41 
16.43 
16.23 
16.02 
16.12 
16.10 
15.99 
15.99 
16.00 
16.02 
16.04 
16.04 
16.04 
16.11 
16.20 
16.20 
16.23 
16.17P 
16.27P 
16.18P 
16.25P 
16.30P 
16.39P 
16.34P 
16.20P 
16.15P 
16.08P 
16.09P 
16.06P 
16.04P 
16.01P 
15.84P 
15.76P 
15.66P 
15.59 
15.60 
15.55 

4.79 
4.79 
4.77 
4.50 
4.51 
4.69 
4.83 
4.78 
4.72 
4.78 
4.81 
4.78 
4.77 
4.76 
4.78 
4.78 
4.72 
4.64 
4.65 
4.65 
4.70P 
4.64P 
4.72P 
4.67P 
4.63P 
4.57P 
4.62P 
4.63P 
4.71P 
4.78P 
4.77P 
4.81P 
4.84P 
4.87P 
5.00P 
5.UYP 
5.20P 
5.25 
5.25 
5.31 

c-13 

394.60 
385.60 
393.60 
377.90 
370.30 
373.30 
393.00 
395.30 
394.80 
396.80 
383.60 
380.90 
386.60 
400.60 
396.90 
389.50 
396.70 
394.10 
395.90 
393.40 
399.50P 
395.10P 
391.90P 
392.90P 
400.80P 
399.60P 
405. OOP 
411.90P 
416.40P 
443.90P 
479. OOP 
543.50P 
578.70P 
612.60P 
657. OOP 
688.30P 
701. OOP 
704.00 
697.80 
692.20 

39.85 
40.22 
40.31 
37.99 
37.40 
38.14 
39.97 
40.25 
39.95 
40.10 
40.19 
39.86 
40.17 
40.45 
40.29 
40.16 
39.76 
39.30 
39.38 
39.06 
39.26P 
38.88P 
39.02P 
38.61P 
38.20P 
37.82P 
38.21P 
38.62P 
38.61P 
38.80P 
38.78P 
38.72P 
38.98P 
39.18P 
39.82P 
40.42F 
40.91P 
41.29 
41.32 
41.49 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
0 
1 
1 
1 
1 
1 
I ;  
1 
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i 

Pine Hall Brick 
Kiln OutletfSawdust Dryer Inlet 

Raw CEM Data 
Run 3 

(continued) 

Starting 
11-03-92 

Time 

10:36 
10:37 
10:38 

10:40 
10:41 
10:42 

10:39 

10:43 
10:44 
10:45 
10:46 
10:47 
10:48 

10:50 
10:51 
10:52 
10:53 
10:54 
10:55 
10:56 
10: 57 
10:58 
10:59 
11:oo 
11:01 
11:02 
11:03 
11:04 
11:05 

11:07 
11:08 
11:09 
11:10 
11:11 
11: 12 
11: 13 
11: 14 
11: 15 

10:49 

11:06 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 

%dv %dv PPmdv PPmdv 

15.52 
15.48 
15.44 
15.42 
15.26 
15.27 
15.32 
15.25 
15.23 
15.25 
15.16 
15.18 
15.21 
15.31 
15.28 
15.22 
15.24 
15.33 
15.38 
16.13 
15.49 
15.45 
15.48 
15.49 
16.63 
19.04 
18.70 
16.41 
15.42 
15.60 
15.47 
15.54 
15.51 
15.26 
15.22 
15.26 
15.35 
15.55 
15.67 
15.74 

5.33 
5.40 
5.46 
5.49 
5.63 
5.63 
5.61 
5.68 
5.70 
5.67 
5.77 
5.79 
5.74 
5.65 
5.68 
5.75 
5.76 
5.68 
5.64 
4.96 
5.58 
5.62 
5.61 
5.62 
4.57 
2.42 
2.78 
4.89 
5.73 
5.39 
5.34 
5.28 
5.30 
5.54 
5.54 
5.54 
5.41 
5.26 
5.18 
5.11 

c-14 

674.60 
652.80 
639.00 
642.30 
640.70 
625.10 
600.60 
585.80 
574.00 
577.20 
565.20 
542.90 
524.10 
510.50 
501.90 
498.90 
494.30 
499.30 
490.20 
478.40 
442.50 
489.50 
485.10 
474.00 
463.40 
270.10 
224.50 
249.40 
407.90 
400.40 
395.00 
398.20 
406.40 
416.30 
425.90 
427.70 
419.60 
417.70 
425.40 
426.00 

41.53 
41.69 
41.68 
41.71 
42.32 
42.29 
42.16 
42.33 
42.24 
42.37 
42.52 
42.62 
42.75 
42.62 
42.83 
43.19 
42.80 
42.85 
43.27 
38.94 
43.03 
43.24 
43.10 
43.68 
38.78 
20.76 
21.26 
32.20 
43.30 
42.65 
42.66 
42.62 
43.10 
44.93 
46.16 
46.31 
45.78 
44.99 
44.51 
44.21 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 3 

(continued) 

Time 

Starting 
11-03-92 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

11: 16 
11:17 
11:18 
11:19 
11:20 
11:21 
11:22 
11:23 
11: 24 
11:25 
11: 26 
11: 27 
11:28 
11:29 
11:30 
11:31 
11:32 

15.85 
15.91 
16.04 
15.95 
15.92 
15.99 
16.07 
16.06 
16.12 
16.14 
16.09 
16.01 
15.98 
15.89 
15.91 
15.87 
15.80 

4.99 
4.95 
4.85 
4,. 94 
4.96 
4.92 
4.83 
4.83 
4.81 
4.79 
4.84 
4.91 
4.94 
5.03 
5.00 
5.06 
5.12 

433.70 
437.10 
430.30 
437.20 
439.40 
431.40 
425.10 
425.60 
431.90 
440.90 
453.60 
456.30 
461.10 
465.40 
463.60 
471.00 
468.50 

43.96 
43.86 
43.41 
43.63 
43.83 
43.59 
43.33 
43.33 
43.15 
43.19 
43.65 
44.04 
43.85 
44.30 
44.16 
44.69 
44.94 

137 MinAvg I 15.81 5.08 475.54 40.71 

I 
1 
i 
1 
1 
1 
1 
0 
1 
0 
1 
1 
1 
1 
1 

Marker Description Display Average 

A Data was Absent from original raw data file. -f 
E Equipment failure at Outlet A(Data not averaged) -f 
L Local calibration(Initia1 Calibration or Drift Check) -f 
P Port Change(Data not included in average) $ 
R Remote Calibration(System Bias Check) -f 

C-15 
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Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 4 

Starting 
11-03-92 

Time  

16:55 
16:56 
16:57 
16 : 58 
16:59 
17:OO 
17:Ol 
17:02 
17 : 03 
17:04 
17:05 
17 : 06 
17:07 
17:08 
17:09 
17:lO 

17:12 

17 : 14 

17: 16 
17 : 17 
17: 18 
17: 19 
17:20 
17:21 
17:22 
17:23 

17:25 
17:26 
17:27 
17:28 
17:29 
17:30 
17:31 
17:32 
17:33 
17:34 

17:ll 

17 : 13 

17 : 15 

17:24 

Inlet Inlet Inlet Inlet 
0 2  c02 co NOX 
?dV %dv PPmdv ppmdv -- 

16.30 
16.29 
16.32 
16.29 
16.15 
16.02 
15.96 
15.79 
15.65 
15.58 
15.60 
15.58 
15.46 
15.36 
15.22 
15.15 
15.13 
15.18 
15.19 
15.22 
15.21 
15.19 
15.14 
15.19 
15.30 
15.18 
15.36 
15.40 
15.40 
15.31 
15.31 
15.32 
15.28 
15.23 
15.28 
15.37 
15.40 
15.43 
15.41 
15.44 

4.33 
4.37 
4.36 
4.40 
4.53 
4.66 
4.69 
4.86 
4.98 
5.07 
5.03 
5.08 
5.18 
5.26 
5.39 
5.45 
5.47 
5.41 
5.39 
5.37 
5.37 
5.38 
5.43 
5.38 
5.25 
5.22 
5.16 
5.14 
5.10 
5.18 
5.19 
5.16 
5.22 
5.23 
5.18 
5.05 
5.05 
4.99 
4.99 
4.95 

C- 16 

343.50 
346.50 
350.40 
372.60 
413.30 
453.70 
473.30 
478.90 
494.20 
494.40 
487.90 
483.40 
480.90 
474.90 
474.20 
468.40 
444.20 
438.70 
432.90 
424.20 
414.70 
413.10 
408.60 
414.20 
416.60 
417.70 
413.20 
409.70 
412.40 
416.10 
417.90 
410.60 
406.90 
407.80 
409.70 
414.20 
417.10 
417.80 
422.80 
428.70 

31.10 
31.19 
30.99 
30.98 
31.23 
31.73 
31.86 
32.38 
32.92 
33.06 
32.91 
32.98 
33.41 
33.84 
34.22 
34.80 
35.07 
34.94 
34.72 
34.49 
34.19 
34.00 
34.12 
33.84 
33.28 
33.35 
33.40 
33.14 
33.07 
33.32 
33.62 
33.58 
33.57 
33.54 
33.08 
32.85 
32.63 
32.60 
32.67 
32.34 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 4 

(continued) 

Starting 
11-03-92 

Time 

17:35 
17:36 
17: 37 
17: 38 
17:39 
17:40 
17:41 
17:42 
17:43 
17:44 
17:45 
17:46 
17:47 
17:48 
17:49 
17 : 50 
17:51 
17:52 
17:53 
17:54 
17 : 55 
17:56 
17:57 
17:58 
17:59 
18:OO 
18:Ol 
18:02 
18:03 
18:04 
18:05 
18:06 
18:07 
18:08 
18:09 
i8 : iu 
18 : 11 
18:12 
18 : 13 
18:14 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

15.54 
15.69 
15.69 
15.65 
15.55 
15.72 
15.55 
15.60 
15.68 
15.81 
15.91 
15.97 
15.92 
15.87 
15.80 
15.75 
15.81 
15.83 
15.85 
15.77 
15.62 
15.57 
15.56P 
15.55P 
15.92P 
18.41P 
18.31P 
16.49P 
14.76P 
14.79P 
14.81P 
14.74P 
14.70P 
14.63P 
14.54P 
14.45P 
14.41P 
14.47P 
14.53P 
14.53P 

4.85 
4.69 
4.69 
4.72 
4.79 
4.63 
4.64 
4.84 
4.74 
4.60 
4.52 
4.43 
4.39 
4.42 
4.51 
4.54 
4.45 
4.39 
4.37 
4.44 
4.49 
4.63 
4.62P 
4.62P 
4.21P 
1.76P 
1.87P 
3.74P 
5.38P 
5.31P 
5.28P 
5.33P 
5.38P 
5.44P 
5.55P 
3.64P 
5.65P 
5.55P 
5.51P 
5.49P 

C- 17 

428.60 
411.90 
411.00 
418.30 
438.90 
431.50 
425.90 
423.30 
421.90 
415.30 
408.70 
404.60 
401.70 
394.40 
396.30 
398.00 
400.10 
401.50 
401.20 
414.10 
430.50 
440.60 
44 0.1OP 
442.20P 
447 . O O P  
310.80P 
248.90P 
283.50P 
441.70P 
433.20P 
421.90P 
398.40P 
394.70P 
386.70P 
3 8 5. .1OP 
384.10P 
377.50P 
375.90P 
376.10P 
377.20P 

32.01 
30.45 
30.23 
30.38 
31.57 
31.71 
31.83 
31.69 
31.07 
30.54 
29.95 
29.53 
29.52 
29.76 
29.76 
29.76 
29.19 
28.89 
28.51 
28.73 
28.94 
29.74 
30.02P 
29.99P 
28.54P 
10.16P 
9.50P 
18.48P 
30.80P 
31.46P 
32.08P 
32.35P 
32.31P 
32.69P 
33.04P 
33.23P 
33.14P 
33.11P 
32.90P 
32.70P 

1~ 
1 
1 
1 
P 
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Pine Ea11 Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 4 

(continued) 

Starting 
11-03-92 

Time 

18:15 
18:16 
18 : 17 
18 : 18 
18:19 
18:20 
18:21 
18:22 
18:23 
18:24 
18:25 
18:26 
18:27 
18:28 
18:29 
18:30 
18:31 
18:32 
18:33 
18:34 
18:35 
18:36 
18 : 37 
18:38 
18:39 
18:40 
18 : 41 
18:42 
18:43 
18:44 
18 : 45 
18:46 
18:47 
18:48 
18:49 
18:50 
18:51 
18 : 52 
18 : 53 
18 : 54 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

14.54P 
14.62P 
14.59P 
14.63P 
14.80P 
15.03P 
15.09P 
15.16P 
15.19P 
15.36P 
15.44P 
15.52P 
15.54P 
15.46P 
15.38 
15.28 
15.23 
15.15 
15.13 
15.10 
15.02 
14.98 
14.98 
15.01 
15.11 
15.21 
15.11 
15.00 
14.76 
14.07 
14.26 
14.50 
14.74 
15.09 
15.41 
15.64 
15.75 
15.80 
15.89 
15.89 

5.47P 
5.41P 
5.43P 
5.36P 
5.22P 
5.22P 
5.17P 
5.11P 
5.14P 
5.13P 
5.06P 
4.97P 
4.97P 
5.04P 
5.13 
5.18 
5.26 
5.32 
5.32 
5.34 
5.41 
5.44 
5.45 
5.37 
5.28 
5.15 
5.28 
5.35 
5.60 
6.32 
6.12 
5.86 
5.64 
5.42 
5.07 
4.88 
4.74 
4.73 
4.64 
4.64 

c-18 

380.70P 
384.10P 
396.50P 
420.00P 
453.30P 
466.80P 
461.50P 
444.3 OP 
427.30P 
432.70P 
436.60P 
434.90P 
424.50P 
417.50P 
418.30 
420.50 
416.80 
415.00 
418.60 
410.90 
409.90 
403.50 
406.60 
411.30 
409.60 
390.50 
382.10 
383.60 
371.90 
357.20 
362.50 
366.60 
371.90 
380.80 
391.60 
383.60 
357.70 
358.60 
360.30 
370.20 

32.53P 
32.42P 
32.68P 
33.21P 
33.17P 
33.77P 
33.40P 
33.15P 
33.24P 
33.33P 
32.90P 
32.40P 
32.13P 
32.35P 
32.36 
32.21 
32.20 
32.12 
31.98 
32.07 
32.21 
32.13 
32.04 
31.84 
31.06 
29.90 
30.49 
31.38 
32.44 
33.47 
33.15 
33.22 
32.80 
32.11 
30.91 
30.50 
30.00 
30.04 
29.44 
29.48 



Pine Hall Brick 
Kiln OutletJSawdust Dryer Inlet 

Raw CEM Data 
Run 4 

(continued) 

starting 
11-03-92 

Time 

18:55 
18:56 
18:57 
18:58 
18:59 
19:oo 
19:01 
19:02 
19:03 
19:04 
19:05 
19:06 
19:07 
19:08 
19:09 
19:10 
19:11 
19:12 
19:13 
19:14 
19:15 
19:16 
19:17 
19:18 
19:19 
19:20 
19:21 
19:22 
19:23 
19:24 
19:25 
19:26 
19:27 
19:28 
19:29 

19:31 
19:32 
19:33 
19:34 

19:30 

~~ ~~~~ 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

15.84 
15.84 
16.26 
16.77 
15.82 
15.90 
15.99 
16.09 
16.13 
16.21 
16.27 
16.30 
16.24 
16.14 
16.49 
18.25 
19.06 
18.15 
15.54 
15.35 
15.49 
15.69 
15.79 
15.94 
16.05 
16.03 
16.04 
16.12 
16.24 
16.21 
16.24 
16.28 
16.23 
16.14 
16.17 
16.23 
16.23 
16.16 
16.12 
16.11 

4.70 
4.68 
4.23 
3.73 
4.80 
4.65 
4.59 
4.49 
4.44 
4.39 
4.31 
4.30 
4.38 
4.49 
4.13 
2.44 
1.69 
2.63 
5.10 
5.29 
5.16 
4.93 
4.89 
4.74 
4.63 
4.68 
4.67 
4.58 
4.52 
4.55 
4.53 
4.53 
4.57 
4.66 
4.61 
4.55 
4.54 
4.59 
4.65 
4.65 

c-19 

376.10 
381.20 
366.90 
352.60 
387. ao 
387.90 

384.30 
381.00 

386.20 
388.30 
386.90 
395.50 
394.20 
391.30 
390.20 
343.10 
224.80 
253.80 
412.80 
441.00 
449.20 
465.80 
450.00 
439.30 
440.80 
442.70 
431.50 
401.60 
374.80 
377.20 
387.30 
394.10 
390.00 
390.90 
395.20 
390.60 
383.20 
372.90 
382.70 
393.60 

29.80 
29.97 
28.03 
24.60 
28.86 
28.51 
28.51 
28.44 
27.87 
27.75 
27.59 
27.68 
28.02 

26.66 
14.95 
7.57 
10.96 
27.46 
29.78 
30.12 
29.83 
29.68 
29.34 
28.86 
29.14 
29.09 
28.80 
28.51 
28.01 
28.41 
28.40 
28.56 
28.86 
29.16 
29.08 
29.08 
29.24 
29.20 
29.08 

28.14 

1 
1 



Time 
I 
f 160 MinAvg 

1 
Marker Description 

Inlet Inlet Inlet Inlet 
0 2  c02 co NOX 
%dv %dv PPmdv ppmdv 

1 5 . 7 0  4 . 8 3  4 0 5 . 8 4  3 0 . 4 8  

I A 
1 M 

Data was Absent from original raw data file. 
D Sampling halted due to power loss(Data not averaged) 
E Equipment failure at Outlet A(Data not averaged) 
L Local calibration(Initia1 Calibration or Drift Check) 

Maintenance on sampling system(Data not averaged) 
P Port Change (Data not included in average) 

Remote Calibration(System Bias Check) 
Data was not used in calculated parameter averages. 

Display Average 

J 
4 
J 
4 
J 
4 
J 

1 
I 
I 
I' 

c-20 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 5 

Starting 
11-04-92 

Time 

10:16 
10: 17 
10: 18 
10: 19 
10:20 
10:21 
10: 22 
10: 23 
10: 24 
10:25 
10:26 
10: 27 
10: 28 
10: 29 
10:30 
10:31 
10: 32 
10: 33 
10: 34 
10:35 
10:36 
10:37 
10:38 
10:39 
10:40 
10:41 
10:42 
10: 43 
10: 44 
10:45 

10:47 

10: 49 
10: 50 
10:51 
3.0: 52 
10:53 
10: 54 
10: 55 

10:46 

10:48 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

15.64 
15.67 
15.69 
15.78 
15.85 
15.93 
15.96 
15.93 
15.86 
15.80 
15.83 
15.73 
15.67 
15.60 
15.58 
15.44 
15.39 
15.48 
17.06 
18.23 
17.48 
14.98 
14.96 
14.97 
15.32 
16.31 
15.05 
14.93 
14.96 
14.94 
15.05 
15.20 
15.29 
15.46 
15.38 
15.59 
15.77 
15.69 
16.06 
16.19 

4.92 
4.89 
4.86 
4.79 
4.73 
4.61 
4.55 
4.50 
4.67 
4.70 
4.67 
4.79 
4.82 
4.90 
4.95 
5.05 
5.11 
5.04 
3.48 
2.40 
3.25 
5.53 
5.48 
5.39 
5.07 
4.18 
5.46 
5.55 
5.51 
5.52 
5.46 
5.34 
5.19 
5.06 
5.05 
4.97 
4.86 
4.74 
4.56 
4.46 

c-2 1 

447.30 
443.50 
443.70 
449.80 
450.80 
445.00 
444.50 
447.10 
450.10 
448.60 
450.20 
455.60 
460.50 
465.00 
461.20 
459.70 
464.60 
459.20 
421.10 
266.90 
259 .OO 
394.60 
445.10 
441.10 
437.00 
408.70 
443.70 
441.40 
441.10 
440.90 
442.20 
442.80 
445.40 
445.20 
448 .IO 
442.30 
436.10 
430.80 
423.60 
411.30 

41.06 
41.26 
40.96 
40.64 
40.15 
39.65 
39.16 
39.21 
39.09 
39.09 
38.87 
39.03 
38.84 
38.84 
39.12 
39.30 
39.31 
39.34 
30.30 
19.20 
21.79 
39.14 
40.59 
40.53 
39.53 
35.10 
40.47 
40.67 
40.81 
40.81 
40.90 
40.54 
40.00 
39.76 
39.88 
39.53 
38.88 
38.36 
38.06 
37.68 

- 

1 
1 
i 
f 
1 
1 
1 
1 
5 
0 
1 
1 
1 
t 
1 
1 
1 
1 
1 



I 
I 
1 
1 
i 
I 
I 
T 
E 
1 
I 
E 
I 
1 
I 
2 
I 
I 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 5 

(continued) 

Starting 
11-04-92 

Time 

10:56 
10:57 
10: 58 
10:59 
11:oo 
11:01 
11: 02 
11:03 
11:04 
11:05 
11:06 
11: 07 
11: 08 
11: 09 
11:10 
11:11 
11: 12 
11:13 
11: 14 
11: 15 
11: 16 
11: 17 
11:18 
11: 19 
11:20 
11:21 
11: 22 
11:23 
11:24 
11:25 
11:26 
11:27 
11: 28 
11: 29 
11:30 
11:31 
11: 32 
11: 33 
11:34 
11:35 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv ppmdv 

16.04 
16.05 
16.06 
16.07 
16.11 
16.24 
16.17 
16.20 
16.07 
15.83 
15.80 
15.86 
15.89 
16.06 
15.93 
15.88P 
15.82P 
15.71P 
15.62P 
15.65P 
15.63P 
15.71P 
15.59P 
15.51P 
15.61P 
15.72P 
15.61P 
15.67P 
15.56P 
15.49P 
15.51P 
15.49P 
15.50P 
15.48P 
15.57P 
15.51P 
15.58P 
15.57P 
15.65P 
15.71P 

4.55 
4.50 
4.51 
4.49 
4.45 
4.45 
4.48 
4.40 
4.47 
4.72 
4.76 
4.74 
4.69 
4.63 
4.68 
4.70P 
4. BOP 
4.92P 
4.95P 
5.01P 
5.01P 
5.03P 
5.06P 
5.10P 
5.03P 
4.99P 
4.97P 
5.01P 
5.07P 
5.18P 
5.26P 
5.18P 
5.15P 
5.13P 
5.15P 
5.14P 
5.13P 
5.09P 
4.99P 
4.91P 

c-22 

403.50 
406.50 
405.10 
405.20 
416.20 
414.40 
425.00 
420.20 
426.10 
447.80 
476.60 
483.20 
484.30 
487.80 
503.70 
504.40P 
503.20P 
511.00P 
506. BOP 
502. OOP 
495.90P 
490.50P 
501.80P 
504.50P 
508. OOP 
511.40P 
507.40P 
518.20P 
517. OOP 
514.70P 
510.00P 
511.40P 
509.60P 
507. OOP 
510.10P 
518.90P 
521.50P 
515.80P 
511.90P 
506.50P 

37.70 
37.53 
37.73 
37.93 
37.72 
37.78 
37.88 
36.96 
36.57 
37.75 
38.48 
38.62 
38.44 
38.33 
38.19 
38.50P 
38.91P 
38.92P 
39.13P 
39.22P 
39.30P 
39.50P 
39.44P 
39.63P 
39.60P 
39.41P 
39.40P 
39.72P 
40. OOP 
40.2613 
40.31P 
40.06P 
40.23P 
39.98P 
40.35P 
40.41P 
40.36P 
40.28P 
40.04P 
39.69P 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 5 

(continued) 

Starting 
11-04-92 

Time 

11: 36 
11: 37 
11:38 
11: 39 
11: 40 
11: 41 
11: 42 
11:43 
11:44 
11: 45 
11: 46 
11: 47 
11:48 
11: 49 
11: 50 
11: 51 
11:52 
11: 53 
11: 54 
11: 55 
11: 56 
11: 57 
11:58 
11: 59 
12:oo 
12:01 
12:02 
12:03 
12 : 04 
12 : 05 
12 : 06 
12:07 
12 : 08 
12 : 09 
12:10 
12:11 
12:12 
12:13 
12:14 
12 : 15 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

15.83P 
15.92P 
15.99P 
16.06P 
16.14P 
16.09P 
16.13P 
16.09P 
15.92P 
15.91P 
15.85 
15.98 
16.00 
15.91 
15.90 
15.84 
15.73 
15.73 
15.69 
17.16 
18.66 
17.82 
15.09 
15.11 
15.15 
15.11 
15.15 
15.30 
15.38 
15.45 
15.55 
15.58 
15.73 
15.69 
15.70 
15.98 
16.18 
16.09 
16.07 
17.22 

4.86P 
4.80P 
4.71P 
4.65P 
4.60P 
4.62P 
4.61P 
4.67P 
4.80P 
4.84P 
4.88 
4.85 
4.80 
4.84 
4.88 
4.93 
5.03 
5.05 
5.03 
3.63 
2.36 
3.11 
5.62 
5.58 
5.57 
5.61 
5.57 
5.44 
5.34 
5.28 
5.19 
5.16 
5.05 
5.10 
5.00 
4.76 
4.65 
4.72 
4.77 
3.55 

c-23 

506.90P 
498.80P 
494.50P 
492.70P 
498.90P 
498.60P 
505.20P 
511.80P 
516.80P 
523.20P 
525.80 
524.50 
522.30 
524.60 
530.50 
534.60 
530.30 
531.90 
527.10 
493.10 
298.80 
281.50 
428.00 
510.90 
512.90 
512.70 
502.60 
495.20 
491.20 
489.30 
490.30 
492.70 
491.60 
492.80 
493.80 
477.60 
465.40 
471.40 
488.80 
443.80 

39.38P 
39.13P 
39. OOP 
38.91P 
38.62P 
38.54P 
38.28P 
38.45P 
38.76P 
38.94P 
39.29 
38.94 
38.89 
39.02 
39.01 
39.13 
39.58 
39.90 
40.00 
32.07 
19.98 
21.75 
39.91 
41.47 
41.73 
41.86 
41.69 
41.66 
41.48 
41.40 
41.24 
41.45 
41.33 
41.36 
41.12 
39.59 
38.56 
39.32 
40.63 
34.57 

1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
I1 



I 
1 
1 
1 
f 
E 
I 
1 
E 
I 
a 
I 
.I 
1 
II 
1 
I 
I 
I 

Pine Hall Brick 
Kiln OutletjSawdust Dryer Inlet 

Raw CEM Data 
Run 5 

(continued) 

Starting 
11-04-92 

Time 

12 : 16 
12 : 17 
12 : 18 
12 : 19 
12:20 
12:21 
12 : 22 
12 : 23 
12 : 24 
12:25 
12:26 
12 : 27 
12 : 28 
12:29 
12:30 
12:31 
12:32 
12:33 

12:35 
12:36 
12:37 
12:38 
12:39 
12:40 
12:41 

12:43 
12 : 44 
12 : 45 
12:46 

12:48 
12:49 
12 : 50 

12 : 52 
12 : 53 
.I2 : 54 

12:34 

12 : 42 

12 : 47 

12:51 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16.02 
15.77 
15.81 
16.02 
16.07 
16.09 
15.96 
16.09 
16.14 
16.22 
16.19 
16.30 
16.10 
16.12 
16.19 
15.93 
15.56 
15.88 
15.82 
15.73 
15.54 
15.50 
15.47 
15.47 
15.48 
15.57 
15.53 
15.71 
15.92 
16.15 
15.94 
15.93 
15.95 
15.88 
15.84 
16.02 
15.95 
15.84 
15.86 

4.84 
5.03 
4.95 
4.83 
4.79 
4.77 
4.80 
4.76 
4.68 
4.59 
4.56 
4.52 
4.65 
4.70 
4.72 
4.85 
4.91 
4.95 
4.99 
5.04 
5.19 
5.30 
5.30 
5.32 
5.23 
5.24 
5.18 
5.07 
4.90 
4.80 
4.90 
4.99 
4.94 
4.88 
4.88 
4.83 
4.91 
4.91 
4.84 

C-24 

496.00 
507.40 
507.20 
492.60 
488.40 
489.00 
491.30 
484.40 
477.20 
474.40 
481.70 
488.30 
504.10 
511.10 
527.30 
536.00 
541.70 
555.70 
560.70 
556.60 
550.10 
549.00 
542.10 
537.70 
523.50 
512.80 
510.90 
511.80 
516.30 
521.00 
522.30 
520.80 
522.40 
529.90 
526.70 
533.30 
530.90 
530.90 
526.50 

40.54 
40.41 
40.43 
40.08 
39.76 
39.83 
40.00 
39.97 
39.85 
39.71 
39.53 
39.09 
39.36 
39.63 
39.50 
39.80 
39.89 
39.76 
40.25 
40.53 
41.35 
41.40 
41.37 
41.39 
41.00 
40.73 
40.39 
40.36 
40.01 
39.96 
40.37 
40.85 
40.69 
40.46 
40.17 
39.91 
39.96 
40.12 
39.87 



Time 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv ppmdv PPmdv 

Marker Description D 

12:55 

160 MinAvg 

;play 

15.76 5.00 525.70 40.58 

15.85 4.83 474.02 38.96 

A Data was Absent from original raw data file. .l 
D Sampling halted due to power loss(Data not averaged) $ 
E Equipment failure at Outlet A(Data not averaged) 4 
L Local calibration(Initia1 Calibration or Drift Check) .l 
M Maintenance on sampling system(Data not averaged) .l 
P Port Change(Data not included in average) .l 
R Remote Calibration(System Bias Check) .l 

C-25 

I 
I 
II 
I 
I 
1 
I 

rerage I 
a 
1 
I 
I 
I 
I 
(i 
t 
I 
1 
I 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 6 

Starting 
11-04-92 

Time 

14 : 13 

14:15 
14 : 16 
14 : 17 
14 : 18 
14:19 
14:20 
14:21 
14:22 
14:23 
14 : 24 
14:25 
14:26 
14:27 
14:28 
14:29 
14:30 
14:31 
14:32 
14:33 
14:34 
14:35 
14:36 
14:37 
14:38 
14:39 
14:40 
14:41 
14:42 
14:43 
14:44 
14 : 45 
14 : 46 
14:47 
14:48 
14:49 
14:50 
14 : 51 
14 : 52 

14: 14 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 

%dv %dv PPmdv PPmdv 

15 ..12 
15.18 
15.30 
15.44 
15.46 
15.52 
15.60 
15.70 
15.68 
15.67 
15.76 
15.81 
15.78 
15.93 
16.00 
16.01 
16.04 
15.98 
15.99 
16.08 
16.07 
16.00 
15.83 
15.72 
15.63 
17.27 
18.37 
17.77 
14.38 
14.39 
14.33 
14.51 
14.56 
14.57 
14.59 
14.54 
14.63 
14.66 
14.68 
14.75 

5.41 
5.36 
5.24 
5.14 
5.09 
5.10 
5.00 
4.89 
4.91 
4.98 
4.91 
4.87 
4.86 
4.69 
4.63 
4.61 
4.59 
4.64 
4.62 
4.52 
4.55 
4.60 
4.77 
4.88 
4.96 
3.33 
2.32 
2.92 
6.17 
6.04 
5.98 
6.02 
5.98 
5.94 
5.90 
5.97 
5.86 
5.87 
5.84 
5.79 

484.90 
487.10 
485.60 
488.70 
491.20 
491.70 
492.10 
478.30 
474.90 
481.20 
478.40 
476.10 
474.10 
465.50 
461.80 
456.30 
445.50 
435.10 
438.20 
420.10 
416.60 
451.10 
493.90 
520.30 
541.40 
500.30 
307.90 
295.60 
448.60 
585.70 
563.90 
547.60 
557.40 
534.30 
523.70 
514.10 
511.20 
497.50 
500.10 
496.90 

38.37 
38.22 
37.66 
37.29 
37.31 
37.63 
36.76 
35.75 
35.99 
37.68 
37.28 
36.96 
36.76 
36.39 
36.67 
36.67 
36.47 
36.42 
36.54 
36.33 
36.11 
35.93 
36.37 
36.65 
36.92 
26.35 
14.15 
14.76 
35.17 
39.56 
39.52 
39.28 
39.10 
39.09 
39.18 
39.86 
39.83 
39.96 
40.03 
40.20 

C-26 

. .  



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 6 

(continued) 

Starting 
11-04-92 

Time 

14:53 
14:54 
14 : 55 
14:56 
14:57 
14 : 58 
14:59 
15: 00 

15:02 
15: 03 
15:04 
15: 05 
15: 06 
15:07 
1 5 ~ 0 8  
15: 09 

15: 11 

15: 01 

15: 10 

15: 12 
15:13 
15: 14 
15:15 

15: 17 
15: 18 
15:19 
15:20 
15:21 
15:22 
15:23 
15:24 
15:25 
15:26 
15:27 
15:28 
15:29 
15: 30 
15:31 
15: 32 

15: 16 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

14.76 
15.11 
16.62 
14.70 
14.53 
14.60 
14.61 
14.69 
14.73 
14.90 
15.01 
15.07 
15.27 
15.43 
15.44 
15.56 
15.72 
15.72 
15.61P 
15.59P 
15.66P 
15.75P 
15.79P 
15.87P 
15.88P 
15.96P 
16.13P 
16.16P 
16.01P 
16.05P 
16.05P 
16.12P 
16.07P 
16.20P 
16.10P 
15.96P 
15.87P 
15.85P 
15.85P 
15.78P 

5.84 
5.50 
3.93 
5.96 
6.12 
6.02 
5.97 
5.92 
5.93 
5.72 
5.62 
5.61 
5.39 
5.27 
5.23 
5.18 
5.04 
5.00 
5.15P 
5.20P 
5.10P 
5.06P 
5.00P 
4.98P 
4.95P 
4.84P 
4.74P 
4.78P 
4.86P 
4.82P 
4.82P 
4.79P 
4.82P 
4.69P 
4.79P 
4.95P 
5.00P 
5.01P 
5.05P 
5.11P 

c-27 

494.80 
510.20 
432.40 
489.10 
509.00 
498.50 
497.90 
504.80 
503.80 
494.70 
489.10 
475.50 
473.80 
478.70 
477.20 
479.00 
484.20 
487.00 
489.90P 
492.20P 
494.60P 
483.30P 
481.40P 
485.40P 
481.50P 
478. OOP 
465.20P 
457.80P 
454.60P 
467.60P 
479.70P 
478.40P 
488.40P 
488.70P 
495.30P 
499.10P 
519.60P 
518.70P 
520.60P 
525.90P 

40.24 
39.57 
30.78 
39.85 
39.81 
39.84 
40.45 
40.19 
40.59 
40.80 
40.86 
41.11 
40.51 
40.19 
40.15 
39.96 
39.71 
39.56 
39.88P 
40.06P 
39.92P 
39.85P 
39.38P 
39.15P 
39.03P 
38.53P 
38.47P 
38.40P 
38.82P 
38.49P 
38.07P 
38.09P 
38.50P 
36.83P 
37.33P 
38.11P 
39.36P 
39.50P 
39.48P 
39.47P 

~ 

1 
e 
1 
1 
t 
1 
1 
1 
1 
1 
1 
T 
I; 
1 
1 
1 
C 
1 
1 
1 



B 
I 
I 
I 
1 
I 
I 
1 

Star t ing  
11-04-92 

Pine Hall B r i c k  
Ki ln  Outlet/Sawdust Dryer I n l e t  

Raw CEM Data 

(continued) 
Run 6 

T i m e  

15: 33 

15:35 
15: 36 
15:37 
15: 38 
15:39 
15:40 
15:41 
15:42 
15:43 
15: 44 
15:45 
15:46 
15:47 
15:48 
15:49 
15:50 
15:51 
15:52 
15:53 
15:54 
15:55 
15:56 
15:57 
15:58 
15:59 

16: 01 
16: 02 
16: 03 
16:04 
16:05 
16:06 
16:07 
16:08 
16: 09 
16: 10 

16:12 

15:34 

16:OO 

16: 11 

I n l e t  I n l e t  I n l e t  I n l e t  
02 c02 co NOx 

%dv %dv PPmdv PPmdv 

15.71P 
15.71P 
15.73P 
15.74P 
15.78P 
15.86 
15.95 
16.06 
16.10 
16.21 
16.31 
16.22 
16.16 
16.14 
16.12 
16.03 
16.07 
16.19 
16.32 
16.41 
16.33 
16.15 
16.06 
15.98 
15.82 
17.22 
18.61 
18.20 
16.12 
15.03 
14.88 
14.78 
15.17 
15.17 
15.12 
15.21 
15.24 
15.32 
15.48 
15.56 

5.16P 
5.19P 
5.11P 
5.07P 
5.00P 
4.89 
4.84 
4.74 
4.68 
4.63 
4.51 
4.61 
4.68 
4.68 
4.68 
4.83 
4.75 
4.64 
4.54 
4.44 
4.55 
4.74 
4.81 
4.87 
5.04 
3.61 
2.40 
2.86 
4.79 
5.68 
5.77 
5.61 
5.49 
5.44 
5.47 
5.45 
5.43 
5.31 
5.18 
5.05 

c-28 

526.50P 
520.30P 
52 0.40P 
517. OOP 
493.10P 
479.20 
477.10 
464.70 
462.50 
467.90 
473.30 
486.00 
492.40 
494.40 
496.30 
494.30 
493.90 
488.30 
493.50 
502.00 
505.20 
513.50 
521.10 
512.90 
509.60 
457.10 
353.40 
253.30 
279.60 
493.00 
517.50 
512.60 
522.90 
505.40 
496.30 
494.20 
488.60 
484.00 
485.20 
477.30 

39.59P 
39.32P 
39.01P 
38.95P 
38.72P 
38.08 
37.32 
36.89 
36.78 
36.44 
36.01 
36.08 
36.19 
36.12 
36.24 
36.46 
36.12 
35.90 
35.57 
35.37 
35.71 
36.26 
36.50 
36.58 
37.10 
31.29 
18.25 
17.20 
26.46 
37.88 
'38.83 
38.80 
38.78 
39.01 
39.31 
39.13 
39.38 
38.79 
38.49 
38.42 



Pine Hall Brick 
Xiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 6 

(continued) 

Starting 
11-04-92 

Time 

16: 13 
16: 14 

16:16 
16:17 
16: 18 
16: 19 
16:20 
16:21 
16:22 
16: 23 

16:25 
16:26 
16: 27 
16: 28 
16:29 

16:31 

16: 33 
16:34 
16:35 

16: 37 

16:39 
16:40 

16: 42 
16:43 
16:44 

16: 15 

16:24 

16: 30 

16: 32 

16: 36 

16: 38 

16:41 

16:45 
16: 46 
16:47 
16:48 
16:49 

157 MinAvg 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv mmdv PPmdv 

15.63 
15.64 
15.53 
15.62 
15.54 
15.50 
15.47 
15.56 
15.59 
15.60 
15.57 
15.54 
15.56 
15.52 
15.54 
15.64 
15.61 
15.78 
15.53 
15.54 
15.54 
15.45 
15.49 
15.42 
15.41 
15.54 
15.59 
15.60 
15.74 
15.91 
15.83 
15.81 
15.80 
15.79 
15.76 
15.80 
15.75 

5.06 
5.06 
5.13 
5.09 
5.16 
5.22 
5.23 
5.17 
5.11 
5.11 
5.17 
5.21 
5.23 
5.23 
5.23 
5.15 
4.95 
5.04 
5.32 
5.28 
5.28 
5.42 
5.33 
5.47 
5.44 
5.37 
5.30 
5.26 
5.19 
5.02 
5.07 
5.13 
5.13 
5.18 
5.17 
5.18 
5.20 

475.30 
471.20 
465.50 
463.00 
456.50 
449.60 
452.50 
456.70 
458.00 
475.60 
478.30 
476.00 
479.20 
485.00 
487.50 
491.80 
481.30 
482.40 
503.10 
516.40 
510.20 
500.10 
493.50 
484.70 
473.70 
463.70 
458.90 
460.90 
461.40 
461.40 
461.90 
465.20 
467.70 
463.40 
467.50 
469.60 
468.80 

38.80 
38.93 
38.95 
38.66 
38.82 
38.84 
38.74 
38.67 
38.90 
38.87 
38.95 
39.49 
39.31 
39.51 
39.75 
39.16 
37.86 
38.11 
39.71 
39.93 
40.36 
40.46 
40.46 
41.03 
41.14 
40.87 
40.87 
41.19 
40.69 
40.51 
41.26 
41.75 
41.69 
41.76 
41.80 
41.58 
41.65 

~ ~~ 

15.62 5.08 478.31 37.60 

c-29 

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



I 

I 
I 

Pine Hall Brick 
Kiln OutletJSawdust Dryer Inlet 

Raw CEM Data 

(continued) 
Run 6 

Marker Description Display Average 

8 A 

I M Maintenance on sampling system(Data not averaged) J 

I 

Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 

P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

1 
P 
I 
P 

I, 
I 
I 
I 
I 

I C-30 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 7 

Starting 
11-04-92 

Time 

19:41 

19:43 

19:45 

19:47 
19:48 
19:49 
19: 50 
19:51 
19:52 

19:42 

19:44 

19:46 

19:53 
19:54 
19:55 
19:56 
19:57 
19:58 
19:59 
20:oo 
20:01 
20: 02 
20: 03 
20:04 
20:05 
20: 06 
20: 07 
20:08 
20: 09 
20:10 
20:11 
20: 12 
20: 13 
20: 14 
20: 15 
20:16 
20:17 
20: 18 
20: 19 
20:20 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

15.81 
15.92 
15.97 
16.03 
16.06 
16.03 
15.94 
16.00 
16.01 
16.02 
15.88 
15.67 
15.68 
15.46 
15.37 
15.31 
15.28 
15.21 
16.96 
17.85 
17.69 
15.48 
14.93 
15.04 
15.02 
15.01 
14.97 
14.96 
15.06 
15.10 
15.22 
15.28 
15.41 
15.48 
15.51 
15.48 
15.52 
15.53 
15.51 
15.65 

4.53 
4.41 
4.41 
4.38 
4.34 
4.36 
4.41 
4.39 
4.37 
4.39 
4.51 
4.71 
4.83 
4.89 
4.97 
5.04 
5.07 
5.11 
3.43 
2.54 
2.74 
4.94 
5.36 
5.28 
5.30 
5.32 
5.38 
5.37 
5.27 
5.20 
5.11 
5.07 
4.95 
4.90 
4.85 
4.82 
4.83 
4.81 
4.73 
4.69 I 

C-31 

446.20 
435.90 
436.10 
430.90 
438.80 
448.00 
452.10 
456.90 
458.90 
452.60 
475.60 
497.60 
513.60 
531.80 
519.80 
504.70 
500.60 
497.40 
452.10 
247.80 
232.60 
315.60 
436.50 
491.30 
471.00 
460.70 
455.90 
453.70 
445.20 
444.20 
444.10 
454.60 
456.20 
447.50 
440.90 
452.80 
444.00 
445.30 
456.60 
461.70 

34.90 
34.49 
34.82 
34.24 
33.96 
33.49 
33.80 
33.62 
32.99 
31.80 
32.31 
34.15 
35.08 
35.37 
35.38 
35.46 
35.70 
35.99 
25.12 
13.82 
13.87 
27.78 
34.83 
36.34 
37.16 
37.63 
37.87 
37.89 
37.69 
37.42 
36.65 
36.71 
36.43 
36.04 
36.20 
36.37 
36.33 
36.19 
36.03 
36.30 

~- 

1 
1 
1 
i 

1 
1 
c 
5 
1 
1 
1 
1 
1 
1 
1 
1 
I 
I 

1 



I 
I 
I 
I 
I 
I’ 
I 
1 
1 
I 
I 
I* 
I 
I 
I 
I 
I 
I 
1 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 7 

(continued) 

Starting 
11-04-92 

Time 

20:21 
20:22 
20:23 
20:24 
20:25 
20:26 
20:27 
20:2a 
20:29 
20: 30 

20:32 
20:33 

20:35 
20: 36 
20:37 
20: 38 
20:39 
20:40 
20:41 
20:42 
20:43 
20:44 
20:45 
20:46 

20:48 

20:50 

20: 52 
20:53 
20:54 
20:55 
20:56 
20:57 
20:58 
20:59 
21:oo 

20:31 

20: 34 

20:47 

20:49 

20:51 

Inlet Inlet Inlet Inlet 
02 CQ2 CQ NOx 
%dv %dv PPmdv PPmdv 

15.57 
15.59 
15.60 
15.59 
15.57 
15.54 
15.54 
15.44 
15.36 
15.36 
15.34 
15.20 
15.15 
15.11 
15.15 
15.06 
14.99 
14.98 
14.94 
14.96 
14.87P 
14.88P 
14.89P 
14.90P 
14.91P 
14.91P 
14.90P 
14.92P 
14.92P 
15.12P 
15.07P 
14.94P 
14.94P 
14.93P 
15.04P 
15.18P 
15.23P 
15. OOP 
14.94P 
14.91P 

4.78 
4.76 
4.76 
4.78 
4.70 
4.83 
4.02 
4.88 
4.95 
4.97 
5.03 
5.16 
5.16 
5.18 
5.20 
5.28 
5.33 
5.30 
5.35 
5.39 
5.45P 
5.39P 
5.44P 
5.41P 
5.33P 
5.36P 
5.40P 
5.35P 
5.37P 
5.18P 
5.24P 
5.32P 
5.30P 
5.32P 
5.30P 
5.09P 
5.07P 
5.25P 
5.35P 
5.30P 

C-32 

465.90 
466.70 
463.80 
464.00 
458.40 
463.00 
462.80 
463.00 
473.20 
476.80 
405.90 
473.20 
474.00 
476.90 
471.50 
464.90 
461.70 
463.70 
451.40 
431.90 
432.50P 
430.20P 
434.70P 
430.10P 
422.50P 
419.40P 
418.90P 
423.90P 
432. OOP 
417.00P 
412. OOP 
414.30P 
435.80P 
443.70P 
444.20P 
444.50P 
444.90P 
442.10P 
440.10P 
437.20P 

36.40 
36.19 
36.08 
36.55 
36.74 
36.75 
36.33 
36.51 
36.49 
36.78 
36.80 
36.78 
36.74 
36.71 
37.16 
37.09 
37.14 
37.46 
37. 84 
37.03 
38.12P 
38.51P 
38.13P 
38.20P 
38.07P 
37.97P 
37.90P 
37.84P 
37.89P 
35.98P 
36.48P 
37.65P 
38.19P 
37.93P 
37.93P 
37.14P 
36.68P 
36.61P 
36.76P 
37.08P 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 7 

(continued) 

Time 

Starting 
11-04-92 

Inlet Inlet Inlet Inlet 
0 2  c02 co NOx 

%dV %dv PPmdv PPmdv 

21:01 
21:02 
21:03 
21: 04 
21:05 
21:06 
21:07 
21:08 
21:09 
21:10 
21:11 
21:12 
21:13 
21:14 
21:15 
21: 16 
21: 17 
21:18 
21:19 
21:20 
21:21 
21:22  
21:23 
21:24 
21:25 
21:26 
21:27 
21:28 
21:29 
21:30 
21:31 
21:32 
21:33 
21:34 
21:35 
21136 
21:37 
21:38 
21:39 
21:40 

14.83P 
14.73P 
14.65P 
14.60P 
14.57P 
14.57P 
14.59P 
14.58P 
14.65P 

14.73P 
14.73P 
14.78P 
14.87P 
17.35P 

17.64P 
15.05P 
14.57P 
14.54P 
14.59P 
14.58P 
14.70P 

14.77P 
14.90P 
14.98P 
15.10P 
15.22P 
15.26P 
15.29P 
15.31P 
15.49P 
15.48P 
15.46P 
15-42P 

15.57P 
15.58P 
15.50P 

14.68~ 

17 .W~P 

14.68~ 

15.48~ 

5.37P 
5.52P 
5.54P 
5.55P 
5.66P 
5.52P 
5.61P 
5.63P 
5.46P 

5.46P 
5.42P 
5.35P 
5.27P 

2.35P 
2.57P 
5.11P 
5.64P 
5.64P 
5.51P 
5.60P 
5.51P 
5.43P 
5.41P 
5.30P 
5.14P 
5.09P 
4.97P 

4.89P 
4.92P 
4.70P 
4.67P 
4.74P 
4.80P 
4.74P 
4.61P 
4.57P 
4.68P 

5.50P 

2 .  UP 

4.89~ 

c-33 

435. OOP 
438.10P 
440.60P 
443.30P 
445. OOP 
450.10P 
444.70P 
451. SOP 
461.40P 
456. OOP 
471.40P 
449.60P 
460.40P 
464.30P 
396.50P 
245.90P 
23 1.7OP 
312. ZOP 
396.60P 
419.70P 
425.10P 
424.90P 
433.00P 
431.10P 
440.80P 
445.70P 
453.20P 
454.40P 
445.50P 
454.80P 
445. OOP 
439.70P 
435.70P 
442.30P 
447.50P 
447.50P 
456.30P 
460.50P 
460.30P 
467.90P 

36.87P 
37.06P 
36.92P 
36.73P 
36.76P 
36.93P 
37.34P 
37.46P 
37.38P 
37.32P 
36.97P 
37.24P 
37.04P 
36.63P 
20.72P 
13.36P 
13.85P 
30.17P 
35.75P 
37.91P 
38.02P 
38.24P 

37.75P 
37.21P 
36.96P 
36.92P 
36.67P 
36.08P 
35.96P 
35.90P 
35.44P 

34.59P 
34.77P 
34.94P 
34.64P 
34.36P 
34.24P 
34.43P 

38.19~ 

34.88~ 

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



I 
'I 
I 
I 
I 
I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 7 

(continued) 

Starting 
11-04-92 

Time 

21:41 
21:42 
21:43 
21:44 

21:46 
21:47 

21:49 
21:50 

21:52 
21:53 
21:54 

21:56 
21:57 
21:58 
21:59 
22:oo 
22 : 01 
22 : 02 
22 : 03 
22:04 

22:06 
22:07 
22:oa 
22:09 
22:10 
22:11 
22:12 
22:13 
22:14 
22:15 
22:16 
22:17 
22:18 
22:19 
22:20 

21:45 

21:48 

21:51 

21:55 

22:05 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

15.51P 
15.48 
15.46 
15.39 
15.32 
15.23 
15.14 
15.08 
15.02 
14.94 
15.09 
15.08 
-15.00 
14.77 
14.73 
14.75 
14.75 
14.76 
14.79 
14.75 
14.77 
14.77 
14.80 
14.80 
14.82 
14.78 
14.76 
14.79 
14.81 
14.86 
14.83 
14.85 
14.88 
14.95 
14.97 
14.89 
14.94 
15.03 
15.06 
15.11 

4.72P 
4.72 
4.72 
4.78 
4.91 
4.95 
5.01 
5.16 
5.14 
5.21 
5.14 
5.09 
5.19 
5.49 
5.39 
5.50 
5.46 
5.41 
5.47 
5.47 
5.38 
5.50 
5.38 
5.37 
5.43 
5.39 
5.42 
5.49 
5.32 
5.33 

5.29 

5.18 
5.26 
5.29 
5.23 

5.09 
5.13 

5.38 

5.38 

5.18 

c-34 

478.70P 
483.30 
489.80 
494.50 
504.70 
511.30 
517.10 
514.50 
518.70 
519.20 
513.70 
486.20 
480.00 
477.40 
480.50 
471.10 
467.90 
458.80 
454.50 
455.50 
453.30 
446.30 
443.50 
449.20 
452.90 
455.60 
461.40 
468.30 
468.40 
471.40 
476.90 
477.40 
477.70 
481.30 
475.00 
462.20 
449.20 
447.00 
445.50 
446.10 

34.36P 
34.27 
34.22 
34.41 
34.46 
34.69 
34.69 
34.73 
35.02 
35.31 
34.67 
33.54 
34.12 
35.81 
36.47 
36.47 
36.27 
36.36 
36.46 
36.36 
36.37 
36.54 
36.30 
36.11 
36.02 
36.06 
36.21 
36.27 
36.13 
36.18 
36.48 
36.05 
35.83 
35.60 
35.22 
35.45 
35.04 
34.76 
34.60 
34.53 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 7 

(continued) 

starting 
11-04-92 

Time 

22:21 
22:22 
22:23 
22 : 24 
22:25 
22:26 
2 2 : 2 7  
22:28 
22:29 
22:30 

22:32 
22:33 
22:34 
22:35 
22:36 
22:37 

22:39 
22 : 40 
22:41 

22:31 

22:30 

181 MinAvg 

Marker Description 

A 
E 
L 
P 
R 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv ppmdv 

~ ~~ 

15.14 
15.19 
15.17 
15.24 
15.23 
15.21 
15.21 
15.27 
15.24 
15.23 
15.26 
15.74 
15.21 
15.13 
15.17 
15.29 
17.99 
17.97 
17.44 
15.02 
15.00 

4.97 
5.09 
4.97 
5.03 
4.93 
5.03 
5.00 
4.96 
5.04 
4.96 
5.05 
4.45 
5.14 
5.10 
5.20 
5.00 
2.37 
2.43 
2.98 
5.33 
5.29 

~~ 

446.50 
443.40 
439.20 
437.30 
439.50 
443.90 
444.10 
447.60 
442.30 
438.70 
435.40 
435.90 
429.60 
430.90 
430.20 
429.00 
331.30 
235.10 
235.30 
351.90 
411.10 

34.22 
34.05 
34.05 
33.28 
33.37 
33.46 
33.37 
33.23 
33.64 
34.02 
34.31 
32.00 
35.02 
35.22 
35.31 
35.18 
16.53 
13.54 
14.99 
32.99 
35.44 

15.36 4.93 452.56 34.47 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Display Average 

Data was Absent from original raw data file. J 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) J 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) J 

J I 
I 
I 

c-35 
I 



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

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 8 

Starting 
11-05-92 

Time 

09: 29 

09:31 
09:32 
09:33 
09:34 
09:35 
09:36 

09:38 
09:39 
09:40 
09:41 

09:43 
09:44 
09:45 
09:46 
09:47 
09:48 
09 : 49 
09 : 50 
09 : 51 
09 : 52 
09 : 53 

09:55 
09:56 
09:57 
09:58 
09:59 
1o:oo 
10:01 
10: 02 
10: 03 
10: 04 
10: 05 
10: 06 
10: 07 

09:30 

09:37 

09:42 

09 : 54 

10: 08 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

15.53 
15.56 
15.56 
15.55 
15.88 
15.59 
15.59 
16.41 
16.29 
15.56 
15.46 
15.46 
15.45 
15.50 
15.63 
15.51 
15.50 
15.50 
15.49 
15.54 
15.51 
15.56 
15.52 
15.46 
15.49 
15.48 
15.46 
15.52 
15.47 
15.47 - 
15.54 - 
15.52 
15.59 
15.69 
15.70 
15.65 
15.53 
15.49 
15.56 
15.53 

5.12 
5.09 
5.07 
5.10 
4.78 
5.02 
5.00 
4.16 
4.32 
5.11 
5.15 
5.16 
5.12 
5.13 
4.97 
5.07 
5.09 
5.09 
5.15 
5.13 
5.13 
5.10 
5.13 
5.14 
5.14 
5.15 
5.16 
5.10 
5.14 
5.18 
5.13 
5.13 
5.09 
5.02 
5.00 
5.08 
5.19 
5.23 
5.22 
5.21 

C-36 

412.70 
424.80 
421.40 
433.60 
431.40 
408.90 
430.20 
411.30 
393.50 
422.50 
443.80 
456.00 
457.30 
457.50 
449.10 
443.40 
450.20 
449.40 
445.40 
442.20 
440.00 
445.60 
446.30 
445.00 
439.10 
426.10 
429.90 
433.20 
430.00 
423.70 
421.70 
414.20 
413.20 
398.20 
393.30 
391.20 
403.10 
402.00 
401.70 
404.90 

40.37 
40.64 
40.44 
40.06 
38.06 
39.15 
40.02 
36.81 
36.61 
40.04 
40.14 
40.06 
39.83 
39 - 75 
39.18 
39.68 
39.67 
39.91 
40.02 
39.55 
39.55 
39.34 
39.85 
39.94 
39.82 
40.03 
39.94 
39.36 
39.83 
39.96 
39.53 
39.46 
39.22 
38.38 
38.85 
39.04 
39.85 
39.92 
39.98 
40.16 



Ki 

Starting 
11-05-92 

Time 

10: 09 
10:10 
10: 11 
10: 12 
10: 13 
10: 14 
10: 15 
10: 16 
10: 17 
10:18 
10:19 
10:20 
10:21 
10:22 
10:23 
10:24 
10:25 
10:26 
10:27 

10: 29 
10: 30 
10:31 
10:32 
10:33 
10:34 

10:36 
10:37 

10:39 
10:40 

10:42 

10:44 
10:45 

10:47 

10:28 

10:35 

10: 38 

10:41 

10:43 

10:46 

10:48 

Pine Hall Brick 
n Outlet/Sawdust Dryer In 

Raw CEM Data 
Run 8 

(continued) 

et 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

15.43 
15.53 
15.56 
15.57 
15.47 
15.55 
15.55 
15.65 
15.58 
15.59 
15.62 
15.59 
15.62 
15.63 
15.59 
15.64 
15.61 
15.64 
15.68 
15.65 
15.72P 
15.75P 
15.68P 
15.66P 
15.65P 
15.76P 
15.78P 
15.81P 
15.79P 
15.79P 
15.78P 
15.80P 
15.85P 
15.81P 
15.78P 
16.14P 
18.80P 
18.64P 
16.48P 
15.86P 

5.25 
5.20 
5.23 
5.21 
5.24 
5.19 
5.21 
5.14 
5.20 
5.22 
5.20 
5.25 
5.21 
5.19 
5.24 
5.19 
5.24 
5.20 
5.23 
5.23 
5.18P 
5.15P 
5.21P 
5.24P 
5.29P 
5.20P 
5.17P 
5.14P 
5.18P 
5.22P 
5.19P 
5.18P 
5.19P 
5.23P 
5.26P 
4.91P 
2.46P 
2.64P 
4.66P 
5.19P 

c-37 

401.70 
400.10 
394.50 
394.70 
397.20 
391.60 
393.00 
397.20 
411.00 
414.90 
422.10 
429.40 
431.40 
435.00 
450.90 
456.80 
458.80 
456.20 
441.10 
429.90 
428.50P 
417.20P 
404. OOP 
395.30P 
390.90P 
392.30P 
393.70P 
390.40P 
381.40P 
381.80P 
384.40P 
392.90P 
389.90P 
381.40P 
374.50P 
373.90P 
271.30P 
195. OOP 
229.20P 
349.70P 

40.90 
40.73 
40.56 
40.33 
40.69 
40.54 
40.45 
40.11 
40.06 
39.80 
39.66 
40.06 
40.39 
40.56 
40.75 
40.18 
40.17 
40.32 
40.51 
40.61 
40.36P 
40.08P 
40.30P 
40.36P 
40.83P 
40.39P 
40.24P 
39.70P 
39.87P 
40.22P 
40.54P 
40.7513 
40.96P 
41.19P 
41.59P 
41.14P 
23.12P 
22.09P 
33.30P 
41.44P 

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



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

Starting 
11-05-92 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 8 

(continued) 

Time 

10:49 
10: 50 
10:51 
10: 52 
10:53 
10:54 
10:55 
10:56 
10:57 
10: 58 
10: 59 
11: 00 
11: 01 
11: 02 
11: 03 
11:04 
11: 05 
11:06 
11:07 
11:08 
11:09 
11: 10 
11:11 
11: 12 
11:13 
11:14 
11: 15 
11:16 
11:17 
11: 18 
11:19 
11:20 
11:21 
11:22 
11:23 
11:24 
11:25 
11:26 
11:27 
11:28 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

15.84P 
15.92P 
15.99P 
16.11P 
16.16P 
16.18 
16.30 
16.46 
16.57 
16.67 
16.71 
16.73 
16.74 
16.69 
16.69 
17.34 
17.68 
16.65 
16.49 
16.31 
16.21 
16.25 
16.27 
16.25 
16.27 
16.26 
16.32 
16.36 
16.42 
16.44 
16.48 
16.55 
16.67 
16.72 
16.73 
16.74 
16.79 
16.89 
16.96 
16.95 

5.22P 
5.16P 
5.10P 
4.99P 
4.99P 
4.95 
4.84 
4.70 
4.61 
4.54 
4.52 
4.49 
4.49 
4.56 
4.56 
3.89 
3.60 
4.64 
4.78 
4.92 
5.03 
4.99 
4.96 
4.99 
4.99 
5.00 
4.93 
4.89 
4.85 
4.85 
4.81 
4.73 
4.62 
4.59 
4.55 
4.53 
4.47 
4.37 
4.26 
4.27 

c-38 

359.70P 
359.10P 
358.50P 
359.60P 
363.40P 
364.60 
367.30 
369.70 
372.40 
373.70 
368.00 
371.30 
374.20 
378.50 
379.00 
366.10 
347.60 
373.30 
374.00 
378.60 
381.70 
381.30 
381.10 
376.60 
379.90 
372.90 
372.20 
365.40 
362.40 
361.10 
365.90 
372.40 
380.10 
378.00 
378.50 
378.40 
371.20 
373.50 
369.60 
369.20 

42.21P 
42.48P 
42.63P 
42.41P 
42.35P 
42.35 
42.20 
41.66 
41.23 
41.45 
41.27 
41.16 
41.49 
41.67 
41.98 
39.56 
36.44 
41.27 
41.60 
42.89 
43.54 
43.64 
43.48 
43.49 
43.66 
43.62 
43.27 
43.60 
43.64 
43.50 
43.38 
43.23 
43.06 
42.94 
42.78 
42.66 
42.60 
42.23 
41.59 
41.48 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 8 

(continued) 

Time 

Starting 
11-05-92 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

11: 29 

11:31 
11:32 
11: 33 
11: 34 
11: 35 
11: 36 
11: 37 
11: 38 
11: 39 
11:40 

11:42 
11:43 
11:44 
11: 45 
11: 46 
11: 47 
11:48 
11: 49 
11: 50 
11: 51 
11: 52 
11: 53 

11: 30 

11:41 

145 MinAvg 

16.95 
16.90 
16.90 
16.87 
16.78 
16.72 
16.62 
16.57 
16.50 
16.44 
16.37 
16.34 
16.29 
16.23 
16.17 
16.13 
16.04 
16.07 
16.05 
16.08 
16.04 
16.04 
16.04 
16.00 
15.99 

16.04 

4.22 
4.22 
4.20 
4.20 
4'. 28 
4.32 
4.35 
4.36 
4.42 
4.46 
4.49 
4.53 
4.55 
4.57 
4.62 
4.62 
4.68 
4.63 
4.62 
4.61 
4.63 
4.59 
4.58 
4.56 
4.57 

4.84 

368.20 
368.80 
368.00 
371.00 
377.10 
384.00 
386.00 
391.40 
401.50 
405.00 
400.00 
400.10 
401.90 
401.70 
399.80 
394.80 
394.30 
395.00 
393.30 
390.80 
398.50 
398.20 
396.00 
398.10 
393.40 

402.51 

41.14 
40.82 
40.72 
40.27 
39.74 
39.53 
39.64 
39.58 
39.57 
39.54 
39.41 
39.39 
39.51 
39.76 
39.70 
39.39 
38.95 
38.85 
38.89 
38.05 
37.74 
37.15 
36.88 
36.82 
36.58 

40.39 

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

Marker Description Display Average 

A Data was Absent from original raw data file. 4 
E Equipment failure at Outlet A(Data not averaged) 4 
L Local calibration(Initia1 Calibration or Drift Check) 4 
B B s r t  CLanga(Data nst  i~c:.;d=d ir: merage) .( 
R Remote Calibration(System Bias Check) 4 

c-39 

I 



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

Time  

Pine Hall Brick 
Ki ln  0utletJSawdus.t Dryer I n l e t  

Raw CEM Data 
Run 9 

I n l e t  I n l e t  I n l e t  I n l e t  
02 c02 co NOX 

%dv %dv PPmdv PPmdv 

Star t ing  
11-05-92 

13:26 
13 : 27 
13 : 28 
13 : 29 
13:30 
13 : 31 
13:32 
13:33 

13:35 
13:36 
13 : 37 
13 : 38 
13 : 39 

13 : 34 

13:40 
13:41 

13:43 
13:44 

13:42 

13:45 
13:46 

13 : 48 
13 : 47 

13:49 
13 : 50 
13 : 51 
13 : 52 
13 : 53 
13:54 

13:56 
13:55 

13:57 
13 : 58 
13 : 59 
14:OO 
14 : 01 
14:02 
14:03 
14:04 
14 : 05 

16.17 
16.06 
15.98 
17.35 
15.92 
15.65 
15.64 
15.63 
15.68 
15.73 
15.76 
15.74 
15.66 
15.82 
15.78 
15.86 
15.72 
15.89 
15.85 
15.85 
15.94 
15.93 
15.92 
15.92 
16.03 
16.03 
16.04 
16.05 
16.10 
16.15 
16.17 
16.25 
16.30 
16.31 
16.35 
16.33 
16.34 
16.35 
15.85 
16.40 

4.37 
4.52 
4.62 
3.24 
4.78 
5.08 
5.09 
5.11 
5.07 
5.04 
5.01 
5.01 
5.07 
5.03 
5.05 
5.00 
5.07 
5.05 
5.07 
5.03 
5.00 
4.95 
5.00 
4.98 
4.90 
4.86 
4.88 
4.91 
4.84 
4.83 
4.80 
4.79 
4.73 
4.77 
4.73 
4.74 
4.77 
4.78 
4.79 
4.78 

C-40 

440.80 
436.20 
440.10 
376.80 
424.40 
417.90 
411.40 
408.10 
405.20 
399.40 
399.10 
401.50 
401.80 
398.50 
397.70 
391.40 
391.40 
387.40 
384.80 
392.10 
393.00 
395.00 
400.90 
402.40 
396.50 
389.80 
385.20 
376.90 
375.10 
368.90 
368.50 
363.40 
358.90 
358.20 
356.70 
353.10 
349.40 
351.00 
351.00 
356.20 

33.25 
33.60 
34.14 
27.20 
34.77 
35.60 
36.23 
36.30 
36.01 
35.82 
35.89 
36.25 
36.84 
36.86 
36.99 
36.72 
37.18 
37.31 
37.46 
37.61 
37.84 
37.70 
38.03 
37.89 
37.57 
37.18 
38.01 
38.33 
37.91 
37.84 
38.12 
38.15 
38.30 
38.71 
38.36 
38.05 
37.83 
37.89 
38.10 
38.48 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 9 

(continued) 

starting 
11-05-92 

Time 

14 :06  
1 4  : 07 
1 4  : 08 
1 4  : 09 
14  : 1 0  
1 4  : 11 

14:13  

1 4  : 15 
1 4  : 1 6  

14  : 18 
14  : 19 
14:20  
1 4 : 2 1  
1 4  : 22 
14:23  
14:24 
14 :25  
14:26  
14:27  

14  : 29 
14:30  

1 4  : 1 2  

1 4  : 1 4  

14  : 1 7  

1 4  : 2 8  

1 4 : 3 1  
1 4  : 32 
1 4 : 3 3  
1 4 : 3 4  

14:36  

1 4 : 3 8  

14 :35  

14:37 

14:39  
14  : 40 

14  : 42 
14:43  
1 4 :  44  

1 4 : 4 1  

1 4  : 4 5  

Inlet Inlet Inlet Inlet 
0 2  c02  co NOx 
%dv %dv PPmdv ppmdv 

~ ~ _ _ ~ ~  

1 
1 
i 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
11 
1 
I~ 

17.20 
19 .14  
1 9 . 1 5  
1 7 . 3 1  
1 6 . 3 3  
16 .39  
16 .40  
16 .45  
16 .42  
16 .56  
16 .60  
16 .80  
16 .79  
16.89 
1 6 . 8 8  
17 .02  
17 .08  
1 7 . 0 6  
16 .89  
16 .94  
16 .87P  
16 .90P  
16 .88P 
16 .83P 
16 .79P 
16 .77P 
16 .77P 
16 .75P 
16.72P 
16 .60P  
16 .61P  
17 .15P 
17 .41P 
16 .58P 
16 .45P  
16.4i)P 
16 .39P 
16 .43P 
16 .43P  
16 .44P  

3.92 
2 .25  
2.50 
4 .18  
4.89 
4.86 
4.83 
4 . 8 1  
4 .85  
4.78 
4.67 
4.57 
4.48 
4 . 5 1  
4 .46  
4.37 
4 . 3 1  
4.33 
4.50 
4.48 
4.51P 
4.47P 
4.48P 
4.47P 
4.50P 
4.54P 
4.50P 
4.49P 
4.53P 
4.61P 
4.60P 
4.04P 
3.80P 
4.63P 
4.72P 
4.72P 
4.74P 
4.70P 
4.70P 
4 .70P 

C-41 

353.80  
213 .00  
1 7 1 . 6 0  
201 .00  
321 .70  
332 .50  
337 .40  
338 .70  
337.60 
333.30 
334.00 
339 .10  
342 .70  
343 .70  
342 .40  
346 .00  
328 .10  
326 .20  
337 .10  
357.30 
346.50P 
352.70P 
356.30P 
357.00P 
355.50P 
361.50P 
359.40P 
365.10P 
358.60P 
3 53.80P 
351.00P 
334.  OOP 
321.50P 
346.80P 
355.30P 
356.40P 
361.10P 
365.40P 
359.20P 
365.80P 

34 .97  
20 .26  
20 .67  
30 .58  
39.04 
39 .83  
40 .22  
40 .09  
40.50 
40 .39  
40 .20  
39 .90  
40 .08  
39.86 
39 .48  
39.42 
39 .13  
39.74 
40 .72  
41 .23  
41.10P 
41.11P 
38 .13P 
37 .77P 
37 .88P 
37 .92P 
37 .86P 
38 .03P 
38 .05P 
38 .67P 
38 .16P 
36 .02P  
33 .94P 
37 .77P 
37 .71P 
37 .82P 
38. OlP 
37 .50P 
37 .59P 
37 .68P 1 

1 



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

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 9 

(continued) 

Starting 
11-05-92 

Time 

14:46 
14:47 
14 : 48 
14:49 

14:51 
14:52 
14:53 
14:54 
14:55 
14:56 
14:57 
14:58 

15: 00 
15: 01 
15:02 
15:03 
15:04 
15: 05 
15:06 
15: 07 
15:08 
15: 09 
15: 10 
15: 11 
15: 12 
15: 13 
15: 14 
15: 15 
15: 16 
15: 17 
15: 18 
15: 19 
15:20 
15:21 
15:22 
15:23 
15:24 
15:25 

14:50 

14 : 59 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 

%dv %dv PPmdv PPmdv 

16.39P 
16.42P 
16.42P 
16.33P 
16.35P 
16.35 
16.12 
16.05 
15.99 
15.99 
16.00 
15.96 
16.00 
15.99 
15.96 
15.93 
16.02 
16.00 
16.02 
16.02 
16.07 
16.12 
16.11 
16.15 
16.11 
16.08 
16.11 
16.01 
15.93 
15.92 
15.91 
15.94 
16.02 
15.92 
15.93 
15.93 
15.99 
15.97 
16.04 
16.13 

4.72P 
4.66P 
4.66P 
4.70P 
4.68P 
4.68 
4.70 
4.72 
4.76 
4.82 
4.78 
4.78 
4.77 
4.76 
4.81 
4.85 
4.77 
4.74 
4.73 
4.76 
4.69 
4.61 
4.65 
4.65 
4.66 
4.69 
4.70 
4.76 
4.80 
4.86 
4.85 
4.78 
4.77 
4.82 
4.85 
4.83 
4.78 
4.80 
4.77 
4.64 

c-42 

368.10P 
353.40P 
357.10P 
366.90P 
364.90P 
368.20 
370.30 
371.50 
374.10 
377.30 
376.20 
374.30 
368.20 
372.90 
365.70 
360.00 
364.90 
370.90 
366.70 
368.20 
369.50 
367.60 
362.60 
360.00 
359.80 
367.10 
367.30 
362.70 
362.20 
365.80 
363.00 
364.30 
364.80 
365.60 
366.60 
369.70 
373.10 
369.10 
367.90 
365.20 

37.65P 
37.01P 
37.30P 
37.30P 
37.08P 
36.72 
36.15 
36.59 
37.01 
36.85 
36.81 
36.78 
36.72 
36.37 
36.60 
37.23 
37.18 
37.27 
36.86 
36.89 
36.66 
36.47 
36.60 
36.78 
36.98 
37.15 
37.07 
37.57 
37.82 
37.77 
37.68 
37.25 
36.89 
37.25 
37.59 
37.53 
37.43 
37.76 
37.48 
37.10 



I 
Pine Hall Brick 

Kiln Outlet/Sawdust Dryer Inlet 
Raw CEM Data 

Run 9 
(continued) 

Starting 
11-05-92 

Time 

15:26 
15: 27 
15: 28 
15: 29 
15: 30 
15:31 
15:32 
15:33 
15:34 
15: 35 
15:36 
15: 37 
15:38 
15: 39 
15: 40 
15: 41 
15:42 
15:43 
15:44 
15:45 
15:46 
15:47 
15:48 
15:49 
15: 50 

145 MinAvg 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16.29 
16.26 
16.21 
16.22 
16.26 
16.24 
16.34 
16.47 
16.45 
16.45 
16.46 
16.48 
16.53 
16.55 
16.53 
16.51 
19.09 
18.99 
17.26 
15.93 
15.92 
15.87 
15.88 
15.82 
15.85 

4.52 
4.54 
4.59 
4.57 
4.60 
4.58 
4.52 
4.44 
4.40 
4.43 
4.40 
4.43 
4.38 
4.40 
4.38 
4.43 
1.99 
2.12 
3.73 
5.00 
5.03 
5.05 
5.08 
5.14 
5.11 

356.90 
362.00 
374.00 
380.00 
382.10 
382.50 
382.20 
374.70 
376.60 
376.50 
378.90 
380.70 
378.30 
381.50 
393.10 
402.50 
292.80 
206.00 
250.60 
378.60 
383.40 
381.50 
383.50 
378.20 
374.90 

36.23 
36.66 
37.47 
37.37 
37.56 
37.31 
36.82 
36.65 
36.61 
36.85 
36.88 
36.79 
36.54 
36.31 
36.48 
36.99 
19.61 
18.40 
30.11 
39.36 
39.77 
39.81 
39.94 
40.11 
40.06 

~~ ~~ 

16.29 4.64 365.40 36.77 I 

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

Marker Description Display Average I 
I 
I 

A Data was Absent from original raw data file. d 
E Equipment failure at Outlet A(Data not averaged) d 
L Local calibration(Initia1 Calibration or Drift Check) d 
P Port Change(Data not included in average) V' 
R Remote Calibration(System Bias Check) d 

c-43  



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

Pine Hall Brick 
Kiln OutletfSawdust Dryer Inlet 

Raw CEM Data 
Run 10 

Starting 
11-05-92 

Time 

16:45 
16:46 
16:47 
16:48 
16:49 

16:51 

16:53 
16:54 
16: 55 
16:56 
16:57 
16:58 

17 : 00 

17:02 
17:03 
17:04 
17:05 

16: 50 

16: 52 

16:59 

17 : 01 

17:06 
17:07 
17:08 
17:09 
17:lO 
17:ll 
17:12 
17:13 
17:14 
17:15 
17 : 16 
17 : 17 

17:19 
17:20 
17 : 21 
17:22 
17 : 23 
17 : 24 
17:25 

17:18 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

15.77 
15.84 
15.90 
15.94 
15.89 
15.86 
15.83 
15.80 
15.84 
15.78 
15.71 
15.73 
15.95 
16.08 
16.14 
16.22 
16.18 
16.07 
16.11 
16.07 
16.02 
16.24 
16.85 
16.74 
16.68 
16.72 
16.56 
16.52 
16.34 
16.31 
16.22P 
16.23P 
16.26P 
16.22P 
16.26P 
16.13P 
18.71P 
19.35P 
18.13P 
16.29P 
15.10P 

4.81 
4.72 
4.64 
4.62 
4.64 
4.72 
4.76 
4.79 
4.78 
4.80 
4.86 
4.83 
4.66 
4.52 
4.48 
4.45 
4.46 
4.53 
4.51 
4.54 
4.59 
4.37 
3.79 
3.90 
3.93 
3.99 
4.09 
4.13 
4.29 
4.34 
4.43P 
4.40P 
4.34P 
4.39P 
4.38P 
4.50P 
1.98P 
1.39P 
2.55P 
4.40P 
5.52P 

e-44 

401.80 
399.30 
400.20 
399.20 
395.80 
393.00 
396.30 
398.80 
399.70 
408.90 
404.10 
406.80 
401.70 
407.40 
416.00 
410.90 
405.10 
405.10 
403.00 
402.60 
408.90 
407.70 
350.80 
333.50 
328.70 
339.70 
342.60 
341.50 
340.90 
322.40 
307.60P 
298.80P 
296.90P 
301.30P 
279.50P 
263.40P 
215.60P 
54.11P 
144.60P 

283.70P 
172.30~ 

32.17 
32.26 
32.16 
31.91 
32.03 
32.20 
32.41 
32.65 
32.66 
32.79 
33.20 
33.10 
32.31 
32.17 
31.94 
31.79 
31.91 
32.30 
32.30 
32.04 
32.01 
31.00 
26.21 
26.98 
26.44 
26.08, 
26.12 
26.03 
26.85 
27.20 
27.4613 
27.4713 
27.28P 
27.61P 
28.06P 
28.61P 
16.86P 
7.2113 

13.46P 
22.80P 
35.09P 



Pine Hall Brick 
Kiln OutletfSawdust Dryer Inlet 

Raw CEM Data 
Run 10 

(continued) 

Starting 
11-05-92 

Time 

17:26 
17:27 
17:28 
17:29 
17:30 
17:31 
17 : 32 
17:33 
17:34 
17:35 
17:36 
17:37 
i7:3a 
17:39 
17 : 40 
17 : 41 
17 : 42 
17:43 
17 : 44 
17 : 45 
17 : 46 

17:48 
17:49 
17:50 

17:47 

17:51 
17 : 52 
17:53 
17:54 
17:55 

71 MinAvg 

Marker Description 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

15.93 
15.61 
16.85 
15.66 
15.48 
15.69 
15.91 
15.90 
15.94 
16.08 
16.18 
16.23 
16.35 
16.38 
16.43 
16.38 
16.33 
16.27 
16.26 
16.23 
16.21 
16.20 
16.11 
16.01 
15.93 
15.84 
15.76 
15.62 
15.53 
15.52 

5.19 
4.91 
3.64 
4.93 
5.09 
4.81 
4.64 
4.67 
4.59 
4.44 
4.37 
4.30 
4.20 
4.13 
4.11 
4.16 
4.18 
4.30 
4.27 
4.34 
4.33 
4.37 
4.42 
4.56 
4.61 
4.70 
4.78 
4.90 
5.00 
4.98 

300.70 
307.40 
295.30 
319.10 
326.60 
327.30 
325.70 
334.20 
351.20 
358.10 
360.30 
359.00 
365.40 
373.80 
379.00 
394.10 
401.20 
411.50 
419.60 
417.90 
422.50 
426.80 
434.50 
440.20 
445.40 
441.50 
443.40 
443.90 
435.20 
429.70 

35.91 
35.04 
29.07 
35.38 
35.57 
34.77 
33.72 
33.81 
33.99 
33.46 
32.80 
33.01 
32.76 
32.21 
31.79 
31.87 
31.83 
32.00 
31.83 
31.66 
31.50 
31.42 
31.60 
32.48 
32.96 
33.36 
33.77 
34.35 
34.41 
34.69 

16.08 4.51 384.38 31.90 

I 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Display Average 1 
A Data was Absent from original raw data file. 4 
E Equipment failure at Outlet A(Data not averaged) 4 
L Local calibration(Initia1 Calibration or  Drift Check) 4 
P Port Change(Data not included in average) 4 
R Remote Calibration(System Bias Check) 4 

1 
1 
I c-45 



I 
I 
I 

I 
I 
1 

I 
1 
1 
I 

I 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 11 

starting 
11-06-92 

Time 

11: 38 

11:40 
11:41 
11:42 
11: 43 
11:44 
11:45 
11: 46 
11: 47 
11: 48 
11:49 
11: 50 
11: 51 
11: 52 
11: 53 
11: 54 
11: 55 
11: 56 
11: 57 
11:58 
11: 59 
12:oo 
12 : 01 
12 : 02 
12 : 03 
12 : 04 
12 : 05 
12 : 06 

12 : 08 
12 : 09 
12 : 10 
12 : 11 
12 : 12 
12 : 13 
12 : 14 
12 : 15 
12 : 16 
12 : 17 

11: 39 

12 : 07 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
8dv %dV PPmdv PPmdv 

16.54 
16.50 
16.51 
16.55 
16.52 
16.48 
16.55D 
16.55D 
16.50D 
16.48D 
16.44 
16.44 
16.40 
16.49 
16.55 
16.56 
16.63 
16.72 
16.68 
16.68 
16.62 
16.66 
16.63 
16.64 
16.58 
16.55 
17.56 
17.67 
17.52 
17.32 
18.75 
18.72 
18.81 
18.85 
18.79 
18.48 
16.21 
16.37 
16.62 
16.62 

4.49 
4.51 
4.51 
4.49 
4.48 
4.56 
4.51D 
4.52D 
4.54D 
4.60D 
4.65 
4.63 
4.69 
4.59 
4.59 
4.57 
4.46 
4.42 
4.46 
4.48 
4.58 
4.54 
4.54 
4.58 
4.65 
4.71 
3.78 
3.70 
3.81 
4.03 
2.74 
2.79 
2.73 
2.71 
2.77 
3.07 
5.02 
4.76 
4.55 
4.59 

C-46 

538.80 
539.00 
535.10 
537.50 
527.70 
529.80 
522.80D 
515.30D 
526.70D 
520.40D 
507.50 
503.90 
515.90 
505.30 
492.60 
482.10 
494.30 
491.50 
497.30 
494.50 
506.90 
490.70 
490.90 
487.80 
505.60 
589.00 
553.40 
466.10 
439.10 
442.80 
291.60 
222.00 
222.00 
218.30 
220.90 
256.10 
391.20 
480.40 
462.00 
443.20 

34.19 
34.11 
34.02 
33.77 
34.40 
34.92 
34.64D 
34.76D 
34.97D 
35. OOD 
35.03 
35.51 
35.40 
35.29 
35.11 
34.94 
34.80 
34.84 
34.77 
35.16 
35.62 
35.45 
35.82 
35.91 
36.00 
36.86 
31.14 
29.46 
30.14 
32.72 
22.94 
22.12 
21.91 
22.23 
22.84 
24.60 
37.12 
39.34 
39.66 
39.78 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer I n l e t  

Raw CEM Data 
Run 11 

(continued) 

T i m e  

s t a r t i n g  
11-06-92 

I n l e t  I n l e t  In let  I n l e t  
02 c02 CO NOX 

%dv %dv PPmdv PPmdv 

12 : 18 
12:19 
12:20 
12:21 
12:22 
12:23 
12 : 24 
12 : 25 
12:26 
12 : 27 
12:28 
12:29 
12:30 
12:31 
12 : 32 
12:33 
12 : 34 
12:35 
12:36 

12:38 
12:39 

12:41 
12 : 42 
12:43 
12 : 44 

12 : 46 
12 : 47 
12 : 48 
12:49 
12:50 
12 : 51 
12 : 52 
12 : 53 
12 : 54 
12 : 55 

12 : 37 

12:40 

12:45 

12:56 
12 : 57 

16.68 
16.69 
16.32 
16.08 
16.30 
16.20 
16.24 
16.32 
16.35 
16.35 
16.44 
16.47 
16.52 
16.55 
16.54 
16.53 
16.52 
16.42 
16.35 
16.31 
16.23 
16.18 
16.17 
16.22 
16.23 
16.25 
16.27 
16.32 
16.36 
16.37 
16.36 
16.33 
16.30 
16.17 
16.17 
16.11 
16.09 
16.13 
16.15 
16.12 

4.59 
4.54 
4.56 
4.56 
4.37 
4.45 
4.40 
4.36 
4.36 
4.35 
4.25 
4.23 
4.21 
4.18 
4.20 
4.20 
4.26 
4.37 
4.45 
4.50 
4.56 
4.61 
4.64 
4.61 
4.59 
4.61 
4.60 
4.55 
4.53 
4.53 
4.53 
4.56 
4.61 
4.71 
4.73 
4.79 
4.80 
4.75 
4.77 
4.80 

c-47 

448.40 
432.00 
413.80 
417.40 
398.70 
393.00 
411.20 
416.80 
426.10 
422.00 
424.30 
422.50 
418.60 
418.60 
419.60 
420.40 
418.30 
430.10 
440.90 
438.20 
440.80 
448.20 
448.50 
445.50 
449.20 
443.60 
439.10 
439.20 
423.20 
417.30 
419.70 
424.40 
436.20 
457.80 
451.80 
437.50 
438.10 
432.90 
432.60 
429.70 

40.21 
40.12 
40.16 
39.99 
38.76 
39.99 
40.18 
40.30 
40.30 
40.73 
40.39 
40.46 
40.10 
40.19 
40.46 
40.78 
40.89 
41.05 
41.32 
41.32 
41.73 
42.03 
42.50 
42.47 
42.43 
42.66 
42.91 
42.58 
42.58 
42.76 
43.12 
42.30 
42.31 
43.24 
43.23 
43.66 
44.00 
43.90 
43.83 
44.11 

__ 

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



I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
1 
1 
I 
It 
1 
I 
I 
1 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 11 

(continued) 

Starting 
11-06-92 

Time 

12 : 58 
12 : 59 
13 : 00 
13:Ol 
13 : 02 
13:03 
13 : 04 
13 : 05 
13:06 
13:07 
13 : 08 
13:09 
13:lO 
13:ll 
13:12 
13 : 13 
13:14 
13:15 
13:16 

13:18 

13:20 
13:21 
13 : 22 

13:24 

13:26 

13:28 
13:29 
13:30 
13:31 

13:33 
13:34 

13:36 
13 : 37 

13:17 

13 : 19 

13:23 

13:25 

13:27 

13:32 

13:35 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16.18 
16.26 
16.35 
16.35 
16.37 
16.50 
16.26 
16.37 
16.39 
16.29 
16.27 
16.41 
16.45 
16.48 
16.55P 
17.34P 
18.40P 
18.16P 
17.81P 
16.06P 
16.24P 
16.41P 
16.36P 
16.55P 
17.37P 
17.25P 
16.80P 
16.02P 
16.11P 
16.20P 
16.22P 
16.29P 
16.31P 
16.38P 
16.48P 
16.56P 
16.60P 
16.58P 
16.55P 
16.55P 

4.72 
4.66 
4.58 
4.56 
4.57 
4.43 
4.64 
4.53 
4.55 
4.65 
4.68 
4.56 
4.52 
4.48 
4.50P 
3.64P 
2.67P 
2.93P 
3.30P 
4.92P 
4.73P 
4.54P 
4.60P 
4.46P 
3.70P 
3.81P 
4.28P 
4.96P 
4.87P 
4.81P 
4.79P 
4.73P 
4.70P 
4.67P 
4.54P 
4.45P 
4.44P 
4.46P 
4.46P 
4.47P 

C-48 

428.60 
425.20 
424.90 
415.10 
420.20 
418.00 
397.40 
423.10 
425.30 
419.80 
407.30 
421.50 
409.30 
414.70 
410.00P 
389.60P 
249.30P 
242.10P 
253. OOP 
391.50P 
449.50P 
410.30P 
413.30P 
408.80P 
351.80P 
329.90P 
326.80P 
389.70P 
400.70P 
389.20P 
382.70P 
386. OOP 
391.10P 
389.20P 
394.40P 
396.20P 
393.10P 
398.30P 
403.20P 
407.00P 

44.06 
43.95 
43.87 
43.63 
43.22 
43.23 
42.44 
43.15 
43.57 
43.57 
43.70 
43.41 
43.43 
43.33 
43.38P 
39.17P 
29.03P 
30.28P 
30.88P 
42.88P 
44.57P 
44.64P 
44.95P 
44.47P 
37.62P 
37.76P 
39.23P 
45.57P 
45.63P 
46.02P 
46.16P 
45.91P 
45.64P 
45.18P 
45.22P 
45.12P 
44.98P 
44.85P 
45.34P 
45.60P 



Pine Hall Brick 
Kiln OutletjSawdust Dryer Inlet 

Raw CEM Data 
Run 11 

(continued) 

starting 
11-0 6-9 2 

Time 

13:38 
13:39 
13:40 
13:41 
13 : 42 
13 : 43 
13:44 
13:45 
13: 46 
13:47 
13 : 48 

13:50 
13:49 

13 : 51 
13 : 52 
13:53 
13 : 54 
13 : 55 
13 : 56 
13 : 57 
13:58 
13 : 59 
14 : 00 
14 : 01 
14 : 02 
14:03 
14:04 
14: 05 
14:06 
14:07 
14 : 08 
14 : 09 
14 : 10 
14 : 11 
14:12 
14 : 13 
14 : 14 
14 : 15 
14:16 
14:17 ' 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

16.54P 
16.59P 
16.51P 
16.48P 
16.48P 
16.58P 
16.59P 
16.60P 
16.64P 
16.71P 
17.36P 
17.54P 
16.45 
16.40 
16.41 
16.37 
16.39 
16.39 
16.42 
16.40 
16.38 
16.42 
16.43 
16.42 
16.53 
16.49 
16.46 
16.47 
16.46 
16.35 
16.28 
16.27 
16.23 
16.24 
16.27 
16.33 
16.33 
16.38 
16.36 
17.84 

4.50P 
4 * 44P 
4.51P 
4.54P 
4.55P 
4.45P 
4.44P 
4.45P 
4.43P 
4.35P 
3.64P 
3.51P 
4.67 
4.67 
4.61 
4.66 
4.64 
4.62 
4.58 
4.61 
4.63 
4.58 
4.55 
4.58 
4.45 
4.52 
4.57 
4.54 
4.54 
4.64 
4.71 
4.73 
4.75 
4.71 
4.69 
4.64 
4.62 
4.52 
4.56 
3.14 

c-49 

409.50P 
413. OOP 
410.30P 
398. OOP 
399.70P 
398.90P 
403.30P 
412.00P 
405.20P 
399. OOP 
376.80P 
355.10P 
414.40 
422.60 
421.20 
421.50 
423.90 
427.60 
426.00 
415.80 
407.80 
400.80 
400.90 
396.50 
396.50 
405.60 
405.40 
400.50 
400.10 
405.80 
406.10 
397.70 
404.60 
401.40 
397.60 
399.30 
401.20 
407-90 
408-40 
362.50 

45.45P 
45.09P 
45.66P 
45.55P 
45.64P 

45.99P 

45.391) 
45.09P 
42.62P 
40.75P 
45.15 
45.48 
45.97 
46.16 
46.08 
46.20 
45.88 
45.68 
45.93 
46.06 
45.91 
45.88 
45.52 
45.46 
45.25 
45.19 
45.34 
45.63 

46.16 

46.12 

46.56 
46.56 
46.10 
46.20 
37.48 

45.83~ 

45.81~ 

45. 88 

45.88 

46.48 

- 

1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 



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

Time 

Inlet Inlet Inlet Inlet 
02 COZ co NOX 
%dv %dv ppmdv PPmdv 

14 : 18 
14 : 19 
14:ZO 
14:21 
14 : 22 
14:23 
14 : 24 
14:25 
14:26 
14:27 
14 : 28 
14 : 29 

14:31 
14:32 
14:33 
14:34 
14:35 
14:36 
14:37 
14:38 
14:39 
14:40 
14:41 
14:42 
14:43 
14 : 44 
14 : 45 
14:46 
14 : 47 

14:30 

14 : 48 
14:49 
14:50 
14:51 
14:52 
14:53 
14 : 54 
14:55 
14:56 
14 : 57 

18.33 
18.17 
16.06 
15.93 
16.01 
16.06 
16.09 
16.13 
16.20 
16.25 
16.28 
16.36 
16.42 
16.43 
16.50 
16.50 
16.53 
16.62 
16.51 
16.46 
16.42 
16.38 
16.29 
17.16 
17.25 
16.88 
16.00 
15.95 
15.92 
15.90 
15.94 
15.95 
16.01 
16.07 
16.15 
16.19 
16.09 
16.05 
16.01 
15.99 

2.68 
2.87 
4.91 
4.93 
4.89 
4.82 
4.80 
4.79 
4.69 
4.65 
4.64 
4.51 
4.46 
4.49 
4.46 
4.39 
4.36 
4.40 
4.40 
4.42 
4.44 
4.47 
4.55 
3.71 
3.64 
3.98 
4.71 
4.68 
4.75 
4.80 
4.72 
4.67 
4.69 
4.66 
4.45 
4.50 
4.57 
4.56 
4.70 
4.58 

c-50 

238.40 
238.90 
327.40 
439.70 
422.30 
438.90 
428.10 
422.70 
414.60 
410.40 
407.50 
408.30 
403.50 
405.00 
414.20 
423.20 
423.90 
421.20 
426.40 
430.70 
432.10 
430.50 
431.60 
396.00 
355.00 
348.90 
386.30 
396.40 
387.70 
377.70 
380.50 
392.50 
399.40 
400.40 
402.20 
402.90 
408.10 
415.50 
422.20 
424.80 

31.21 
31.74 
42.67 
46.50 
47.18 
46.82 
46.72 
46.78 
46.76 
46.43 
46.09 
45.95 
45.73 
45.92 
45.65 
45.49 
45.06 
45.31 
45.12 
45.41 
44.98 
45.00 
45.07 
39.23 
37.88 
38.54 
44.44 
44.91 
45.17 
45.45 
45.45 
45.00 
44.87 
44.31 
44.16 
43.61 
43.37 
43.13 
43,27 
43.52 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 11 

(continued) 

Starting 
11-06-92 

Time 

14 : 58 

15: 00 
15:Ol 
15:02 
15:03 
15:04 
15:05 
15:06 
15:07 
15:08 
15:09 

15: 11 
15:12 
15: 13 
15: 14 

15: 16 

15:18 

14 : 59 

15: 10 

15: 15 

15:17 

15:19 

222 MinAvg 

Marker Description 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

16.03 
16.02 
16.00 
15.98 
15.97 
15.96 
15.92 
16.02 
16.01 
15.96 
15.97 
15.91 
15.86 
15.80 
15.76 
15.77 
15.75 
15.71 
15.74 
15.79 
15.80 
15.81 

4.57 
4.64 
4.63 
4.58 
4'. 59 
4.65 
4.69 
4.61 
4.62 
4.66 
4.63 
4.68 
4.71 
4.77 
4.84 
4.81 
4.77 
4.90 
4.78 
4.75 
4.80 
4.71 

424.60 
431.20 
432.60 
429.30 
423.90 
424.80 
428.90 
423.70 
419.00 
425.80 
427.70 
428.20 
431.20 
'427.80 
419.40 
418.80 
418.60 
413.60 
410.70 
411.20 
407.30 
396.80 

42.79 
42.74 
42.88 
43.15 
43.58 
43.62 
43.53 
42.73 
42.68 
42.56 
42.58 
42.66 
42.56 
43.13 
42.82 
42.87 
42.78 
43.16 
43.26 
43.18 
43.43 
42.71 

16.44 4.47 422.22 41.36 

I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I Display Average 

A Data was Absent from original raw data file. 4 
D Sampling halted due to power loss(Data not averaged) < 
E Equipment failure at Outlet A(Data not averaged) 4 
L Local calibration(Initia1 Calibration or Drift Check) 4 
M Maintenance on sampling system(Data not averaged) 4 

R Remote Calibration(System Bias Check) 4 
P Port Change(Data not included in average) 

I 
I 

c-5 I 



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

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CPI Data 
Run 12 

Starting 
11-06-92 

Time 
~~ 

17:43 
17:44 
17:45 
17:46 
17:47 
17:48 
17:49 
17 : 50 
17:51 
17 : 52 
17 : 53 
17 : 54 
17 : 55 
17 : 56 
17 : 57 
17 : 58 
17:59 
18:OO 
18:Ol 
18:02 
18:03 
18 : 04 
18 : 05 
18 : 06 
18 : 07 
18 : 08 
18:09 
18:lO 
18:11 
18: 12 
18 : 13 
18:14 
18:15 
18 : 16 
18:17 
18 : 18 
18:19 
18 : 20 
18:21 
18:22 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv ppmdv PPmdv 

15.84 
15.85 
15.87 
15.86 
15.82 
15.81 
15.85 
15.83 
15.78 
15.73 
15.75 
15.80 
15.75 
15.65 
15.61 
15.68 
15.68 
15.59 
15.55 
15.53 
15.50 
15.53 
15.50 
15.59 
15.60 
15.61 
15.61 
15.55 
15.43 
15.48 
15.54 
15.52 
15.49 
15.51 
15.54 
15.59 
15.67 
15.73 
15.74 
15.74 

4.30 
4.26 
4.24 
4.25 
4.29 
4.30 
4.27 
4.30 
4.36 
4.40 
4.37 
4.33 
4.34 
4.42 
4.45 
4.36 
4.38 
4.46 
4.49 
4.48 
4.51 
4.48 
4.50 
4.40 
4.39 
4.37 
4.34 
4.41 
4.49 
4.46 
4.37 
4.39 
4.41 
4.39 
4.37 
4.30 
4.31 
4.38 
4.25 
4.31 

C-52 

466.40 
470.00 
472.80 
472.90 
476.20 
483.70 
500.20 
501.00 
491.40 
501.00 
504.60 
507.60 
500.90 
505.80 
504.80 
505.50 
509.90 
505.40 
502.60 
504.10 
505.60 
506.10 
508.60 
500.80 
503.70 
504.00 
504.10 
500.90 
500.80 
502.30 
496.50 
500.50 
501.80 
497.50 
495.20 
485.80 
486.40 
488.50 
487.30 
484.30 

31.87 
31.97 
31.32 
31.36 
31.36 
31.48 
30.97 
30.62 
30.63 
30.67 
30.71 
30.74 
30.52 
30.83 
30.81 
30.23 
30.20 
30.39 
30.23 
30.21 
30.45 
29.83 
29.61 
29.44 
29.31 
28.90 
28.70 
28.74 
29.11 
28.97 
28.43 
28.38 
28.52 
28.32 
28.12 
27.46 
21.25 
23.70 
23.99 
22.74 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 12 

(continued) 

1 
1 

start: i ng 
11-06-92 

Time 
~ 

18:23 
18:24 
18:25 
18:26 
18:27 
18:28 
18 : 29 
18:30 
18:31 
18:32 
18:33 
18:34 
18:35 
18:36 
18 : 37 
18:38 
18:39 
18:40 
18:41 
18 : 42 
18:43 
18:44 
18:45 
18:46 
18:47 
18:48 
18:49 
18:50 
18:51 
18:52 
18:53 
18:54 
18:55 
18 : 56 
18 : 57 
ig 
18:59 
19 : 00 
19:01 
19 : 02 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

15.77 
15.83 
15.91 
15.99 
16.06M 
16.13M 
16.13M 
16.25M 
16.31M 
16.35M 
16.42M 
16.48M 
16.30M 
15.71M 
17.30M 
17.18M 
16.58M 
12.76M 
14.38M 
14.88M 
15.08M 
15.41M 
16.05M 
16.03M 
16.05M 
15.81M 
15.23M 
15.38M 
15.48M 
15.47M 
15.50M 
15.51M 
15.54M 
15.54M 
15.57M 
i 5 . 6 it-? 
15.64M 
15.70M 
15.68M 
15.66M 

4.32 
4.32 
4.33 
4.33 
4.32M 
4.32M 
4.30M 
4.29M 
4.31M 
4.30M 
4.29M 
4.21M 
4.23M 
4.19M 
2.54M 
2.64M 
3.28M 
4.87M 
4.59M 
4.45M 
4.47M 
4.13M 
3.64M 
3.68M 
3.65M 
3.97M 
4.61M 
4.37M 
4.33M 
4.43M 
4.29M 
4.3711 
4.36M 
4.30M 
4.29M 

4.29M 
4.15M 
4.24M 
4.27M 

4 -.I" .. .-?&&.a 

c-53 

486.10 
487.00 
482.60 
472.30 
463.90M 
457.20M 
449.90M 
444.10M 
436.40M 
429. OOM 
423. OOM 
429.8013 
528.2OM 
529.90M 
372.40M 
269.40M 
271.60M 
473.20M 
536.60M 
498.40M 
484.50M 
503.90M 
443.90M 
441.90M 
434.20M 
428.9013 
487.40M 
516.2 OM 
502.10M 
499.10M 
499.90M 
526.30M 
522.90M 
515.40M 
528.10M 
d&Z.lOM 
525.20M 
508. OOM 
500.80M 
521.10M 

C ? C L  

21.41 
25.88 
25.84 
25.72 
18.43M 
2.20M 
1.58M 
0.99M 
0.96M 
0.74M 
0.66M 
0.35M 
0.37M 

19.88M 
15.26M 
14.68M 
15.84M 
25.79M 
27.22M 
27.36M 
27.39M 
25.81M 
21.34M 
21.61M 
21.68M 
22.76M 
27.18M 
27.26M 
27.25M 
27.28M 
27.24M 
27.37M 
27.48M 
27.73M 
27.42M 
2 7 .  scx 
27.61M 
27.19M 
27.02M 
27.25M 



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

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 12  

(continued) 

Starting 
11-06-92 

Time 

1 9 : 0 3  
1 9  : 04 
1 9  : 05 
1 9  : 0 6  
19 :07  
19:oa 
1 9  : 09 
1 9 : 1 0  
1 9 : 1 1  
1 9 : 1 2  
1 9  : 1 3  
1 9  : 1 4  
1 9  : 15 
1 9  : 16 
1 9  : 1 7  
1 9 :  18 
1 9  : 1 9  
1 9 : 2 0  
1 9 : 2 1  

1 9  : 2 3  
19:24  
1 9 : 2 5  
19 :26  

1 9 : 2 8  

1 9  : 22 

19 :27  

19 :29  
19:30  

19:32 
1 9 : 3 1  

1 9 : 3 3  
1 9  : 34 
1 9 : 3 5  
19 :36  
19 :37  
1 9 : 3 8  
19 :39  
19 :40  
1 9 : 4 1  
19 :42  

Inlet Inlet Inlet Inlet 
0 2  c 0 2  co NOX 
%dv %dv PPmdv PPmdv 

15.66M 
15.77M 
15.80M 
15.83M 
15.84M 
15.79M 
15.71M 
15.70M 
15.69M 
15.67M 
15.58P 
15 .63P 
15 .65P  
15 . t I )P  
15.6.iP 
15 .58P 
15 .64P  
15 .70P 
15 .80P  
15 .88P  
15 .96P  
16 .02P 
1 6 . 0 7 P  
16 .11P 
16 .16P  
16 .20P  
16 .24P  
16 .27P  
16 .31P 
16 .35P  
16.3811 
16.40M 
16.4311 
16.4611 
16.51M 
16.51M 
16.52M 
16.55M 
16.57M 
16.58M 

4.27M 
4.18M 
4.16M 
4 . 1 1 M  
4 .  08M 
4.17M 
4.28M 
4.29M 
4.33M 
4.38M 
4.46P 
4.41P 
4.37P 
4.37P 
4.43P 
4.49P 
4 .33P 
4 .52P 
4.51P 
4.38P 
4 .33P  
4.31P 
4.33P 
4.39P 
4.55P 
4.55P 
4.39P 
4.32P 
4.34P 
4.47P 
4.52M 
4.38M 
4.42M 
4.51M 
4.44M 
4.43M 
l . l O M  
0.15M 
0.08M 
0.09M 

c-54 

518.80M 
531.10M 
513.40M 
509.3011 
479.10M 
487.90M 

494.60M 
500.20M 
502.10M 
501.20P 
500.90P 
505.40P 
504.30P 
493.80P 
492.10P 
492.50P 
491.40P 
490.60P 
492.30P 
489.20P 
491.60P 
492.  OOP 
489.50P 
492.20P 
490.30P 
491.00P 
490.80P 
491.60P 
491.50P 
490.20M 
492.  OOM 
493.30M 
492.30M 
491.20M 
490.9013 
491.70M 
490.60M 
493.10M 
491.30M 

4 ~ 6 . 3 0 ~  

27.24M 
27.  OBM 
27.06M 
27.06M 
27.27M 
27.11M 
27.09M 
27.04M 
27.22M 
27.56M 
28.11P 
28 .06P 
28 .24P 
28 .49P 
28 .61P 
28 .80P 
28 .50P 
28 .29P 
28 .37P 
19 .82P  

3 .99P 
3 .11P 
2 .90P 
2 .69P 
2.48P 
2 .47P 
2 .31P 
2 .33P 
2 . 0 7 P  
1 . 9 5 P  
1.90M 
1.69M 
1 . 5 4 M  
1.46M 
1.33M 
1.19M 
1.16M 
1 . 4 4 M  
1.56M 
1.29M 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw C P I  Data 
Run 12 

(continued) 

I '  
I 

starting 
11-06-92 

Time 

19:43 
19:44 
19: 45 
19:46 
19: 47 
19:48 
19:49 
19:50 
19:51 
19:52 
19:53 
19: 54 
19: 55 

19:57 
19:58 
19:59 
20:oo 
20: 01 
20: 02 
20:03 
20:04 
20:05 
20:06 

20:08 
20: 09 
20: 10 
20: 11 
20: 12 
20: 13 
20: 14 

19:56 

20:07 

20: 15 
20: 16 
20: 17 
20: 18 
20: 19 
20:20 
20:21 
20:22 

Inlet Inlet Inlet Inlet 
02 c02 co. NOx 
%dv %dv PPmdv PPmdv 

16.07M 
15.56 
15.60 
16.13 
17.55 
17.43 
16.62 
15.60 
15.66 
15.66 
15.71 
15.77 
15.74 
15.72 
15.76 
15.84 
15.81 
15.76 
15.81 
16.60 
16.57 
16.48 
15.69 
15.73 
15.74 
15.78 
15.83 
15.91 
15.87 
15.89 
15.93 
15.90 
15.65 
15.80 
15.79 
15.75 
15.71 
15.74 
15.79 
15.87 

1.99M 
4.48 
4.46 
4.00 
2.61 
2.72 
3.49 
4.55 
4.50 
4.49 
4.47 
4.38 
4.40 
4.40 
4.36 
4.25 
4.28 
4.31 
4.29 
3.48 
3.54 
3.65 
4.39 
4.37 
4.38 
4.32 
4.27 
4.22 
4.23 
4.22 
4.22 
4.22 
4.32 
4.35 
4.34 
4.42 
4.45 
4.40 
4.39 
4.28 

c-55 

487.3011 
481.30 
494.60 
479.60 
302.40 
256.30 
267.90 
468.80 
471.90 
471.60 
477.30 
459.00 
447.70 
447.70 
449.20 
453.60 
448.50 
460.50 
452.40 
408.40 
375.00 
382.00 
419.20 
446.30 
449.60 
442.50 
450.50 
452.50 
440.40 
446.50 
450.50 
451.30 
447.30 
452.10 
451.00 
447.20 
448.70 
458.90 
465.00 
453.80 

7.20M 
27.27 
27.91 
25.88 
16.05 
15.54 
18.54 
26.13 
27.22 
27.52 
28.32 
27.82 
27.82 
28.10 
27.55 
27.33 
27.42 
27.54 
27.08 
21.40 
20.08 
20.03 
25.14 
26.32 
26.72 
26.90 
27.16 
26.82 
26.99 
27.10 
27.10 
27.25 
27.25 
27.20 
27.00 
27.81 
27.77 
27.80 
27.53 
27.35 



t 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CPI Data 
Run 12 

(continued) 

Starting 
11-06-92 

Time 

20:23 
20:24 

20:26 
20:27 
20:28 
20:29 
20:30 
20:31 
20: 32 
20: 33 
20: 34 
20:35 
20:36 
20:37 
20:38 
20:39 
20:40 
20:41 

20:43 
20:44 
20:45 
20:46 
20:47 

20:49 
20:50 
20:51 
20:52 
20:53 
20:54 
20:55 
20:56 
20:57 
20:58 
20:59 
21:oo 
21:01 
21:02 

20:25 

20:42 

20:48 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

15.93 
16.01 
16.05 
16.01 
15.96 
15.95 
15.98 
16.05 
16.01 
15.91 
15.86 
15.85 
15.81 
15.79 
15.83 
15.78 
15.80 
15.84 
15.92 
15.88 
15.86 
15.83 
15.88 
15.99 
15.96 
15.93 
15.89 
15.85 
15.81 
15.77 
15.78 
15.75 
17.19 
17.88 
17.49 
15.48 
15.53 
15.66 
15.75 
15.75 

4.23 
4.16 
4.16 
4.19 
4.24 
4.27 
4.25 
4.19 
4.25 
4.36 
4.43 
4.46 
4.51 
4.53 
4.49 
4.56 
4.58 
4.54 
4.46 
4.50 
4.54 
4.60 
4.55 
4.44 
4.44 
4.50 
4.54 
4.59 
4.64 
4.67 
4.68 
4.68 
3.51 
2.69 
2.92 
4.98 
4.95 
4.81 
4.74 
4.74 

C-56 

454.50 
455.60 
469.80 
468.40 
468.80 
480.70 
491.70 
488.60 
480.70 
488.00 
491.00 
486.10 
476.70 
477.90 
481.70 
486.20 
477.80 
482.50 
479.70 
480.40 
476.10 
472.30 
475.50 
480.90 
478.90 
487.00 
507.40 
500.90 
492 .'lo 
504.30 
518.70 
518.70 
456.10 
258.70 
256.90 
438.80 
526.80 
501.70 
489.70 
483.30 

26.98 
27.09 
27.16 
26.40 
26.15 
26.00 
26.14 
26.09 
26.25 
26.32 
26.41 
26.60 
27.32 
27.73 
27.71 
28.03 
28.16 
28.42 
28.66 
29.12 
29.36 
29.73 
29.98 
30.39 
30.62 
30.42 
30.78 
31.25 
31.84 
32.07 
.32.18 
32.09 
24.65 
18.20 
18.72 
30.30 
32.07 
32.58 
32.35 
32.26 



I 
Pine Hall Brick 

Kiln Outlet/Sawdust Dryer Inlet 
Raw CEM Data 

Run 12 
(continued) 

Starting 
11-06-92 

2 0 0  MinAvg I 15.86 4.31 469.07 27.76 I 
1 
I 
I 
I 
I 

Marker Description Display Average 

A Data was Absent from original raw data file. v' 
E Equipment failure at Outlet A(Data not averaged) v' 
L Local calibration(Initia1 Calibration or Drift Check) v' 
M Maintenance on sampling system(Data not averaged) v' 
P Port Change(Data not included in average) v' 
R Remote Calibration(System Bias Check) v' 

I 
I 
I 
I 
I 
I 
I 
I 

c-5 7 



I 
I 
I 
1 
t 
I 
t 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

Pine Hall Brick 
Kiln OutletfSawdust Dryer Inlet 

Raw CEM Data 
Run 13 

Starting 
11-07-92 

Time 

09:03 
09:04 
09:05 
09:06 
09:07 
09: 08 
09:09 
09:10 
09:11 
09:12 
09:13 
09: 14 
09: 15 
09:16 
09:17 
09:18 
09:19 
09:20 
09:21 
09:22 
09:23 
09:24 
09:25 
09:26 
09 : 27 
09:28 
09 : 29 
09 : 30 
09:31 
09:32 
09 : 33 
09:34 
09:35 
09:36 
09:37 
09:38 
09:39 
09:40 
09:41 
09:42 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

16.32 
16.29 
16.33 
16.42 
16.52 
16.50 
16.45 
16.46 
16.54 
16.78 
16.61 
16.35 
16.30 
16.30 
16.28 
16.24 
16.53 
16.84 
16.81 
16.32 
16.07 
16.09 
16.18 
16.31 
16.37 
16.31 
16.33 
16.37 
16.38 
16.39 
16.39 
16.42 
16.32 
16.29 
16.39 
16.63 
16.60 
16.69 
16.79 
16.80 

4.36 
4.36 
4.35 
4.25 
4.16 
4.20 
4.28 
4.30 
4.22 
4.24 
4.32 
4.43 
4.48 
4.52 
4.42 
4.51 
4.12 
3.83 
3.95 
4.48 
4.72 
4.74 
4.66 
4.56 
4.51 
4.60 
4.60 
4.56 
4.57 
4.59 
4.63 
4.59 
4.69 
4.75 
4.68 
4.56 
4.47 
4.34 
4.29 
4.25 

C-58 

441.50 
447.40 
429.60 
429.40 
435.20 
432.90 
433.40 
429.00 
443.90 
446.40 
474.70 
499.00 
512.70 
517.40 
514.30 
510.30 
490.60 
446.20 
443.90 
457.10 
498.10 
505.20 
516.00 
500.30 
503.90 
500.80 
512.30 
514.70 
517.10 
524.50 
527.30 
527.00 
523.90 
526.20 
533.10 
516.80 
499.10 
484.50 
480.70 
458.70 

29.37 
29.43 
29.19 
28.76 
28.55 
28.76 
28.75 
28.52 
28.21 
28.29 
28.51 
28.59 
29.02 
29.32 
29.57 
29.92 
27.38 
24.68 
25.25 
28.17 
30.95 
31.28 
31.32 
31.37 
31.40 
31.78 
31.96 
32.31 
32.48 
32.63 
32.61 
32.76 
32.96 
33.27 
33.50 
32.68 
31.92 
31.63 
31.73 
31.19 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 13 

(continued) 

Time 

starting 
11-07-92 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

09:43 
09:44 
09:45 
09:46 
09:47 
09:48 
09 : 49 
09 : 50 

09:52 
09:53 
09:54 
09 : 55 
09 : 56 
09 : 57 
09:58 
09:59 
1o:oo 
10: 01 
10: 02 
10:03 
10 : 04 
10:05 
10:06 
10:07 
10:08 
10:09 
10: 10 
10: 11 
10:12 
10 : 13 
10:14 
10: 15 

09 : 51 

10: 16 
10: 17 
10: 111 
10:19 
10:20 
10:21 
10:22 

16.79 
16.77 
16.66 
16.24 
16.21 
16.14 
16.01 
15.96 
16.03 
16.04 
16.00 
17.56 
18.05 
17.83 
17.49 
17.44 
15.83 
15.37 
15.64 
15.62 
15.65 
15.62 
15.64 
15.72 
15.69 
15.80 
15.86 
15.94 
16.04 
16.22 
16.34 
16.49 
16.51 
16.42 
16.34 
16-34. 
17.01 
16.70 
16.08 
16.07 

4.27 
4.25 
4.33 
4.43 
4.41 
4.53 
4.62 
4.66 
4.58 
4.57 
4.59 
3.10 
2.60 
2.85 
3.19 
3.23 
4.76 
5.21 
4.87 
4.90 
4.92 
4.92 
4.89 
4.88 
4.88 
4.79 
4.71 
4.63 
4.53 
4.32 
4.23 
4 .'07 
4.05 
4.19 
4.26 
4 , 2 6  
3.57 
3.88 
4.57 
4.58 

c-59 

454.20 
462.40 
471.90 
499.20 
528.70 
547.30 
558.70 
557.20 
549.60 
559.60 
571.50 
469.40 
281.10 
267.70 
291.00 
299.80 
396.10 
603.30 
548.00 
534.80 
527.60 
515.10 
502.30 
500.50 
503.60 
507.50 
480.80 
490.90 
502.50 
501.10 
478.40 
469.80 
496.10 
521.60 
535.50 
548 i ?n 
490.30 
483.60 
542.00 
540.40 

31.36 
31.67 
32.12 
32.22 
32.34 
32.64 
32.49 
33.03 
32.47 
32.39 
32.57 
24.81 
19.28 
19.48 
20.60 
19.91 
27.65 
32.67 
33 :06 
33.85 
34.09 
34.34 
34.34 
34.01 
33.30 
32.64 
32.80 
32.67 
32.80 
32.32 
31.94 
31.74 
31.82 
31.66 
31.70 
31,?4 
29.34 
30.55 
32.12 
32.51 

1 
1 
i 
i 
1 
1 
1 
1 
1 
1 
1 
11 
1 ,  
1 
1 
1 
1 
1 
1 



1 
I 
I 
I 
1 
I 
t 
I 
1 
I 
I 
1 
I 
I 
I 
1 
I 
I 
1 

Time 

I n l e t  I n l e t  I n l e t  I n l e t  
0 2  c 0 2  co NOx 

% d v  %dv PPmdv PPmdv 

10 :23  
10:24  
1 0 : 2 5  
10 :26  

10 :28  
10:29  
10 :30  
1 0 : 3 1  
10:32  
10 :33  
10:34  
1 0 : 3 5  

10:37 
10 :38  
10:39 
10 :40  
1 0 : 4 1  
10:42  
10 :43  
10:44  
1 0 : 4 5  
10 :46  
10 :47  
1 0 : 4 8  
10 :49  
1 0 : 5 0  
1 0 : 5 1  
10:52  
10 :53  
10:54 
1 0 : 5 5  
10 :56  
10 :57  
10:58  
10:59 
11:oo 
11 :01  
11: 02 

10 :27  

10 :36  

16 .08  
1 6 . 2 0  
16 .17  
1 6 . 1 2  
1 6 . 0 6  
16 .12  
1 6 . 1 3  
16 .13  
16 .34  
1 6 . 3 9  
16 .30P  
16 .31P 
16 .33P 
16 .30P  
16 .25P  
16 .18P  
16 .16P  
16 .15P  
1 6 . 2 3 P  
1 6 . 2 4 P  
1 6 . 2 8 P  
1 6 . 2 2 P  
16 .26P 
16 .24P 
16 .07P 
16 .06P 
16 .01P 
16 .34P  
1 6 . 8 9 P  
16 .85P 
16 .17P 
15 .88P  
15 .89P 
15 .92P  
15 .93P  
15 .94P  
17 .47P  
18 .08P  
17 .89P 
15 .78P  

4 . 5 8  
4 . 4 5  
4 . 4 9  
4 . 5 7  
4 . 5 9  
4 . 5 7  
4 . 5 6  
4 . 5 5  
4 . 3 7  
4 . 3 3  
4.44P 
4.-:2P 
4 .  .I 1P 
4 . 1 2 P  
4 .51P  
4 .56P 
4.59P 
4.62P 
4.51P 
4.54P 
4.47P 
4.55P 
4.52P 
4.45P 
4.48P 
4.50P 
4.57P 
4.27P 
3.72P 
3.74P 
4.46P 
4.72P 
4.71P 
4.71P 
4.69P 
4.71P 
3.24P 
2.64P 
2.85P 
4.91P 

C-60 

523.40  
512 .70  
516 .90  
518 .30  
531 .50  
535 .30  
532 .30  
531 .90  
530 .10  
528 .80  
539.60P 
540.70P 
534.50P 
540 .SOP 
534.60P 
541.00P 
542.30P 
527.50P 
516.10P 
526.20P 
525.40P 
527.80P 
527.20P 
519.80P 
521.30P 
515.80P 
521.40P 
519.40P 
464.10P 
453.40P 
467.50P 
513.60P 
516.40P 
513. OOP 
523.10P 
537.40P 
461.90P 
273.90P 
269.70P 
408.10P 

32 .99  
32 .58  
3 2 . 6 5  
33 .37  
33 .79  
33 .93  
34 .06  
33.83 
33 .14  
32 .77  
32 .87P 
33.2113 
33 .20P 
33 .36P  
33 .66P  
34 .20P 
34 .24P 
34 .67P  
34 .67P  
34 .83P 
34 .53P  
34 .43P 
34.39P 
34 .31P 
34 .60P  
34 .86P  
35 .03P 
33 .15P 
28 .63P 
28 .62P 
32 .39P 
34 .93P 
35 .55P 
36 .02P 
36 .31P 
36.40P 
28 .07P 
21 .96P 
22 .27P 
33 .27P 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 13 

(continued) 

Starting 
11-07-92 

Time 

11: 03 
11: 04 
11:05 
11:06 
11: 07 
11:oa 
11:09 
11: 10 
11: 11 
11: 12 
11: 13 
11: 14 
11: 15 
11: 16 
11: 17 
11: 18 
11:19 
11:20 
11:21 
11:22 
11:23 
11: 24 
11: 25 
11: 26 
11:27 
11:28 
11:29 
11: 30 
11: 31 
11:32 
11: 33 
11:34 
11: 35 
11: 36 
11: 37 
I l t 3 8  
11: 39 
11:40 

11: 42 
11: 41 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

15.73P 
15.87P 
15.92P 
15.97P 
16.04P 
16.10P 
16.14P 
16.21P 
16.25P 
16.38P 
16.39P 
16.42P 
16.46 
16.53 
16.59 
16.54 
16.54 
16.59 
16.69 
16.67 
16.59 
16.52 
16.51 
16.52 
16.64 
17.54 
16.25 
16.22 
16.25 
16.22 
16.18 
16.22 
16.20 
16.26 
16.31 
1 6 - 3 1  - - 
16.35 
16.48 
16.52 
16.44 

4.96P 
4.80P 
4.79P 
4.76P 
4.69P 
4.65P 
4.63P 
4.56P 
4.52P 
4.44P 
4.42P 
4.41P 
4.38 
4.32 
4.25 
4.33 
4.35 
4.30 
4.24 
4.23 
4.35 
4.41 
4.43 
4.44 
4.36 
3.35 
4.76 
4.79 
4.69 
4.60 
4.64 
4.62 
4.62 
4.61 
4.54 
4-55 
4.51 
4.39 
4.36 
4.41 

C-6 1 

566.90P 
550.60P 
534.70P 
527.90P 
515.30P 
512. OOP 
514. OOP 
507.70P 
509.20P 
518.80P 
515.40P 
515.70P 
513.50 
509.40 
506.20 
503.30 
513.40 
517.10 
516.10 
522.80 
534.30 
539.80 
565.10 
549.40 
537.20 
432.00 
537.00 
534.50 
528.30 
533.80 
529.00 
532.40 
532.60 
538.90 
530.10 
526.90 
533.10 
541.00 
523.60 
533.30 

36.28P 
37.25P 
37.70P 
37.15P 
36.97P 
37.06P 
37.41P 
37.32P 
37.92P 
37.88P 
37.49P 
37.31P 
37.68 
37.82 

37.84 
37.81 
37.35 
37.03 
37.37 
38.47 
39.09 
39.01 
38.96 
38.44 
34.05 
39.38 
40.09 
41.04 
40.88 
41.07 
40.48 
40.80 
40.70 
40.84 
40.71 
40.58 
40.22 
40.09 
40.00 

37.68 

~ 

1 
1 
1 
i 
b 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 



I 
I 

' I  
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
C 
I 
1 
I 
I 

Pine Hall Brick 
Ki ln  Outlet/Sawdust Dryer I n l e t  

Raw CEM Data 

(continued) 
Run 13 

Starting 
11-07-92 

Time  

11:43 
11:44 
11:45 
11: 46 
11: 47 
11:48 
11:49 
11: 50 
11: 51 
11:52 
11:53 
11: 54 
11:55 
11:56 
11:57 
11: 58 
11:59 
12 : 00 
12 : 01 
12 : 02 
12 : 03 
12:04 
12:05 
12:06 
12 : 07 
12:08 
12:09 
12:10 
12:11 
12:12 
12:13 
12:14 
12:15 
12 : 16 
12:17 
12:18 
12:19 
12:20 
12:21 
12 : 22 

I n l e t  I n l e t  I n l e t  I n l e t  
02 c02 co NOx 

%dv %dv PPmdv PPmdv 

16.39 
16.36 
16.33 
16.32 
16.29 
16.24 
16.27 
16.26 
16.23 
16.27 
16.29 
16.08 
16.13 
16.20 
16.17 
16.41 
17.09 
16.97 
16.31 
15.97 
15.92 
15.93 
15.97 
17.59 
18.00 
17.70 
15.50 
15.64 
15.83 
15.85 
15.91 
15.97 
16.06 
16.05 
16.09 
16.14 
16.15 
16.03 
15.96 
16.07 

4.48 
4.51 
4.51 
4.52 
4.55 
4.61 
4.57 
4.58 
4.60 
4.56 
4.53 
4.77 
4.70 
4.60 
4.65 
4.41 
3.75 
3.86 
4.50 
4.82 
4.87 
4.89 
4.83 
3.28 
2.89 
3.16 
5.30 
5.11 
4.93 
4.90 
4.83 
4.79 
4.69 
4.72 
4.70 
4.62 
4.64 
4.73 
4.83 
4.72 

C-62 

538.00 
527.30 
525.70 
532.50 
543.90 
540.90 
535.60 
542.00 
546.30 
525.20 
510.60 
522.20 
520.80 
515.60 
528.70 
533.60 
468.40 
463.70 
489.20 
540.20 
529.20 
524.60 
523.60 
450.90 
249.70 
253.60 
404.10 
508.60 
497.30 
483.70 
481.30 
473.10 
473.30 
482.40 
493.40 
478.70 
471.20 
467.10 
473.20 
476.30 

39.87 
39.92 
40.25 
40.47 
40.47 
40.35 
40.46 
40.40 
40.57 
40.34 
39.98 
40.53 
40.33 
40.10 
39.91 
38.34 
33.60 
34.08 
37.41 
40.73 
40.71 
40.55 
40.68 
31.92 
26.00 
26.47 
39.06 
40.45 
40.69 
41.27 
-41.16 
41.40 
41.11 
40.83 
40.67 
40.62 
40.89 
41.50 
42.05 
42.04 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 1 3  

(continued) 

starting 
11-07-92 

Time 

1 2  : 2 3  
1 2  : 24  
12:25  
12:26 
12:27  
12 :28  
1 2  : 2 9  
12:30  
1 2 : 3 1  
12:32 
12:33  
12:34 
12 :35  
12:36  

12:38  

12:40  
1 2  : 4 1  

12:43  
1 2  : 44 
1 2  : 4 5  
12:46  
1 2  : 47  
1 2  : 4 8  
1 2  : 4 9  
1 2  : 50 

1 2  : 5 2  
1 2  : 53 
1 2  : 5 4  

1 2  : 56 
1 2  : 57 
12 t 58 
1 2  : 59 
13 : 00 
13 : 01 
13 : 0 2  

1 2  : 37 

12:39  

12:42 

1 2  : 51 

1 2  : 55 

Inlet Inlet Inlet Inlet 
0 2  c 0 2  eo NOx 
%dv %dv PPmdv PPmdv 

16 .26  
1 6 . 0 5  
16 .03  
15.98 
15 .973  
15.98E 
15.873 
16. OOE 
16.06E 
16.04E 
16.03E 
16.11E 
16.15E 
16.17E 
16.19E 
16.23E 
16 .223  
16.18E 
16.15E 
16.16E 
16.11E 
16.02E 
16.04E 
16.11E 
16.16E 
16.19E 
16.18E 
16.18E 
16.19E 
16.20E 
16.29E 
16 .263  
16.25E 
1 6 . 2 5  
16.24 
16,31 
1 6 . 3 5  
16 .29  
16 .29  
16 .34  

4 .55  
4.78 
4 . 8 1  
4 .85  
4..84E 
4 .823  
4 .833  
4.80E 
4 . 7 5 3  
4 .793  
4 .793  
4 . 7 2 3  
4.69E 
4.66E 
4.67E 
4.63E 
4.66E 
4.68E 
4.73E 
4.71E 
4.78E 
4 . 8 4 3  
4 . 8 4 3  
4.75E 
4.69E 
4.68E 
4.68E 
4.70E 
4.69E 
4.66E 
4.58E 
4.63E 
4.62E 
4 . 6 3  
4.64 
4.56 
4 .54  
4 .58  
4 .56  
4 . 5 3  

C-63 

474.90 
480.90 
492.80 
496.60 
500.80E 
5 0 5 . 2 0 3  
506.  OOE 
481.70E 
480.80E 
475.50E 
465.203 
457.30E 
454.30E 
444.10E 
452.80E 
458.90E 
452.40E 
466.  OOE 
465.20E 
458.30E 
460.2OE 
465.203 
471.30E 
479.10E 
483.90E 
493.40E 
491.60E 
489.40E 
481.70E 
483.90E 
477.10E 
466.60E 
464.30E 
467.50 
466.00 
466  - 30 
460.70 
467.90 
489.80 
491.30 

4 1 . 2 5  
4 1 . 7 6  
4 1 . 6 1  
4 1 . 9 3  
42 .35E 
4 2 . 2 8 3  
42 .26E 
42.15E 
4 1 . 9 5 3  
4 1 . 6 7 3  
41 .87E 
41.84E 
41 .863  
4 1 . 6 6 3  
4 1 . 8 4 3  
41 .693  
41 .753  
41.91E 
42 .17E 
4 2 . 2 2 3  
4 2 . 4 3 3  
4 3 . 0 3 3  
42 .56E 
41 .83E 
4 1 . 4 8 3  
41 .31E 
4 0 . 9 4 3  
4 1 . 2 3 3  
41.17E 
4 1 . 4 8 3  
41.16E 
41.11E 
41.10E 
41 .30  
41 .38  
41 .18  
41.22 
41 .10  
41 .23  
4 1 . 2 1  

1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 



I 
I 
I 
I 
1 
I 
1 
1, 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw CEM Data 
Run 13 

(continued) 

Starting 
11-07-92 

Time 

13 : 03 
13 : 04 
13:05 
13 : 06 
13 : 07 

13 : 09 
13:lO 
13 : 11 
13:12 

13 : 08 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv ppmdv PPmdv 

16.40 4.48 498.20 41.08 
16.41 4.46 493.70 41.26 
16.41 4.46 486.30 41.29 
16.45 4.42 488.40 40.99 
16.55 4.30 492.30 40.88 
16.59 4.28 492.00 41.05 
18.14 2.81 414.10 31.91 
18.39 2.57 270.60 27.49 
18.02 2.92 271.60 27.63 
15.75 5.10 399.70 40.03 

250 MinAvg I 16.37 4.42 492.61 35.03 I I 
#Marker Description Display Average 

A Data was Absent from original raw data file. < 
Equipment failure at Outlet A(Data not averaged) 4 

M Maintenance on sampling system(Data not averaged) < 
Port Change(Data not included in average) < 
Remote Calibration(System Bias Check) < 

1, E Local calibration(Initia1 Calibration or Drift Check) v 

I 
I 
1 
I 
I. 
I C-64 

~~ 



I 
I 
I 
I 
I 
I 
I 
2 
I 
1 
I 
I 
I 
I 
1 
1 
I 
1. 
1 

C.1.2 CONTINUOUS EMISSIONS MONITORING DRIFT CALCULATIONS AND 
ADJUSTMENTS FOR THE SAWDUST DRYER INLET 

C-6 5 
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C.2 CONTINUOUS EMISSIONS MONITORING DATA - 
SAWDUST DRYER OUTLET A 
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C.2.1 CONTINUOUS EMISSIONS MONITORING DATA AND RESULTS 
(Oz, C 0 2 , C 0 ,  NO,, THC) - SAWDUST DRYER OUTLET A 

C-71 



Pine Hall  B r i c k  
Cyclone Outlet  A 

Raw CEM Data 
Run 1 

Star t ing  
11-02-92 

Time 

13:12 
13:13 
13:14 
13 : 15 
13:16 
13:17 
13:18 
13:19 
13:20 
13:21 
13:22 
13:23 
13 : 24 
13:25 
13:26 
13:27 
13:28 
13:29 
13:30 
13:31 
13:32 
13:33 
13:34 
13:35 
13:36 
13: 37 
13:38 
13:39 
13:40 
13:41 
13:42 
13:43 
13 : 44 
13:45 
13:46 
13:47 
l3:48 
13:49 
13:50 
13:51 

Outlet  A Outlet A 
02 c02 
%dv %dv 

16.93 
17.76 
17.62 
16.77 
16.33 
16.41 
16.48 
16.56 
16.51 
16.60 
16.64 
16.76 
16.76 
16.76 
16.71 
16.68 
16.75 
16.68 
16.60 
16.60 
16.58 
16.97 
16.68 
16.64 
16.61 
16.68 
16.72 
16.70 
16.65 
16.62 
16.64 
16.73 
16.51 
16.51 
16.50 
16.52 
16.83 
17.71 
17.94 
17.66 

c-72 

3.48 
2.73 
2.88 
3.73 
4.07 
3.97 
3.91 
3.85 
3.89 
3.76 
3.74 
3.62 
3.60 
3.61 
3.66 
3.67 
3.59 
3.67 
3.71 
3.76 
3.76 
3.38 
3.67 
3.66 
3.73 
3.65 
3.63 
3.63 
3.68 
3.72 
3.71 
3.62 
3.83 
3.83 
3.85 
3.82 
3.51 
2.64 
2.45 
2.74 



Pine Hall Brick 
Cyclone Outlet A 
Raw CEM Data 

Run 1 
(continued) 

Starting 
11-02-92 

Time 

13:52 
13:53 
13:54 
13:55 
13:56 
13:57 
13:58 
13:59 
14:OO 
14:Ol 
14 : 02 
14:03 
14:04 
14:05 
14: 06 
14:07 
14:08 
14:09 
14:lO 
14:ll 
14:12 
14:13 
14 : 14 
14:15 
14:16 
14: 17 
14 : 18 
14:19 
14:20 
14:21 
14 : 22 
14:23 
14 : 24 
14 : 25 
14:26 
14 : 27 
14:28 
14:29 
14:30 
14:31 

Outlet A Outlet A 
02 c02 
%dv %dv 

16.45 
16.18 
16.30 
16.29 
16.32 
16.36 
16.65 
16.60 
16.64 
16.74 
16.77 
16.82 
16.90 
16.82 
16.81 
16.84 
16.87 
16.94 
17 * 18 
17.09 
17.14P 
17.11P 
17.15P 
17.01P 
17.12P 
17.42P 
17.88P 
17.81P 
16.75P 
16.38P 
16.42P 
16.52P 
16.52P 
16.51P 
16.54P 
16.87P 
16.67P 
16.72 
16.80 
16.73 

(2-73 

3.89 
4.13 
4.00 
4.01 
3.98 
3.95 
3.66 
3.70 
3.66 
3.56 
3.54 
3.49 
3.42 
3.48 
3.51 
3.49 
3.45 
3.39 
3.16 
3.24 
3.20P 
3.21P 
3.19P 
3.32P 
3.20P 
2.91P 
2.47P 
2.55P 
3.60P 
3.91P 
3.84P 
3.72P 
3.74P 
3.75P 
3.71P 
3.39P 
3.56P 
3.52 
3.45 
3.50 



P i n e  H a l l  B r i c k  
Cyclone  O u t l e t  A 

Raw CEM Data 
Run 1 

(continued) 

S t a r t i n g  
11-02-92 

Time 

1 4  : 32 
14:33 
14:34 
14:35 
14:36 
1 4  : 37 
14:38 
14:39 
14:40 
14:41 
1 4  : 42 
14 :43  
14 : 44 
14:45 
14:46 
14:47 
1 4  : 4 8  
14:49 
14:50 
14:51 
14:52 
14:53 
14 : 54 
14:55 
14:56 
14:57 
14:58 
14:59 
15:oo 
1 5 : O l  
15:02 
15:03 
15:04 
15:05 
15:06 
15:07 
15:08 
15:09 
15:lO 
15 : l l  

O u t l e t  A O u t l e t  A 
0 2  c02  

%dv %dv 

16.72 
16 .73  
16 .76  
16.68 
16 .62  
16 .59  
16.77 
16.58 
16 .52  
16 .49  
16 .55  
16 .52  
16 .SO 
16.47 
16.44 
16.52 
16.47 
16.47 
16.52 
16.46 
16.64 
16 .90  
16.50 
16.54 
16 .53  
16.62 
16.67 
16.70 
16.67 
16.65 
16.74 
16.72 
16.65 
16.62 
16.58 
16.58 
16 .63  
16.66 
16.70 
17 .65  

c-74 

3.51 
3.51 
3.47 
3.56 
3.62 
3 .65  
3.47 
3.65 
3 . 7 1  
3.74 
3.66 
3 .68  
3.70 
3 .73  
3 .76  
3.68 
3.74 
3 .73  
3.68 
3 .73  
3 .54  
3.33 
3.69 
3 .66  
3.67 
3.57 
3.55 
3 .SO 
3.55 
3.58 
3.48 
3.50 
3.57 
3.60 
3.63 
3 . 6 4  
3.58 
3.54 
.3.50 
2 .50  



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 1 

(continued) 

Starting 
11-02-92 

Time 
~~ 

15: 12 
15: 13 
15:14 
15:15 
15: 16 
15:17 
15:18 
15:19 
15 : 20 
15:21 
15 : 22 
15:23 
15 : 24 
15 : 25 
15:26 
15:27 
15:28 

137 MinAvg 

Outlet A Outlet A 
02 c02 
%dv %dv 

17.94 2.32 
16.96 3.34 
16.20 4.00 
16.34 3.85 
16.43 3.76 
16.38 3.82 
16.39 3.80 
16.43 3.17 
16.50 3.68 
16.59 3.62 
16.66 3.53 
17.53 2.69 
17.86 2.41 
17.64 2.67 
16.37 3.86 
16.88 3.32 
17.38 2.84 

~~ 

16.72 3 . 5  6 1  

Marker Description 

A Data was Absent from original raw data file. 
L 
P 
R Remote Calibration(System Bias Check) 

Local calibration(Initia1 Calibration or Drift Check) 
Port Change(Data not included in average) 

I 
t 
I 
P 

I 
I 
I 
1 
I 
s 
I 

1 

Display Average 

J J 3 
J 
J 

c-75 
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I 
I 
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1 
E 
II 
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I 
2 
1 
I 

e 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 2 - 02/C02 

Starting 
11-02-92 

Time 

17:34 
17:35 
17:36 
17 : 37 
17 : 38 
17:39 
17:40 
17:41 
17:42 
17:43 
17 : 44 
17:45 
17:46 
17:47 
17:48 
17:49 
17:50 
17:51 
17:52 
17 : 53 
17 : 54 
17:55 
17:56 
17:57 
17:58 
17:59 
18:OO 
18:Ol 
18:02 
18:03 
18:04 
18:05 
18:06 
18 : 07 
18:08 
18:09 
18: 10 
18:11 
18:12 
18:13 

Outlet A Outlet A 
02 c02 
%dv %dv 

16.31 
16.45 
16.39 
16.39 
17.56 
17.53 
17.07 
15.96 
16.17 
16.19 
16.24 
16.23 
16.24 
16.32 
16.40 
16.43 
17.18 
17.67 
17.51 
16.32 
16.35 
16.33 
16.34 
16.37 
17.44 
16.48 
16.07 
16.38 
15.85 
15.80 
16.09 
16.54 
16.23 
16.38 
16.58 
16.53 
16.51 
16.50 
16.45 
16.42 

C-76 

4.01 
3.86 
3.97 
3.95 
2.81 
2.89 
3.35 
4.39 
4.17 
4.15 
4.08 
4.10 
4.09 
4.01 
3.94 
3.90 
3.15 
2.70 
2.89 
4.03 
3.96 
3.99 
3.99 
3.95 
2.87 
3.88 
4.30 
3.93 
4.50 
4.54 
4.23 
3.75 
4.08 
3.93 
3.74 
3.79 
3.80 
3.81 
3.88 
3.88 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 2 - 02/C02 

(continued) 

St art ing 
11-02-92 

Time 

18: 14 
18:15 
18:16 
18: 17 
18: 18 
18: 19 
18:20 
18:21 
18:22 
18:23 
18:24 
18:25 
18:26 
18:27 
l8:28 
18:29 
18:30 
18:31 
18:32 
18:33 
18: 34 
18:35 
18:36 
18:37 
18:38 
18 t 39 
18140 
18:41 
18 : 42 
18:43 
18:44 
18:45 
18:46 
18:47 
18:48 

18:50 
18:51 
18 : 52 
18:53 

-" l Q . 4 9  - 

Outlet A Outlet A 
0 2  COZ 

%dv %dv 

16.46 
16.42 
16.38 
16.34 
16.20 
16.23 
16.15 
16.14 
16.18 
16.22 
16.38 
16.20 
16.30 
1 6 . 2 6  
16.27 
16.33 
16.34 
16.37 
17.01 
17.27 
17.21P 
17.25P 
17.22P 
17.23P 
16.49P 
16.40P 
16.37P 
16.55P 
16.37P 
16.28 
16.62 
17.49 
17.39 
17.12 
15.91 
1c n7 
16.17 
16.27 
16.29 
16.32 

--. .,- 

e-77 

3.87 
3.92 
3.95 
4.00 
4.13 
4.14 
4.20 
4.18 
4.16 
4.09 
4.17 
4.11 
4.11 
4.06 
4.06 
3.98 
3.98 
3.98 
3.31 
3.12 
3.15P 
3.14P 
3.14P 
3.13P 
3.85P 
3.91P 
3.97P 
3.79P 
3.96P 
4.06 
3.65 
2 . 8 7  
3.00 
3.31 
4.41 
4 - 2 6  
4.13 
4.02 
3.98 
3.97 

1 
1 
1 
1 
1 
1 
1 
1 

1 
ll 

1 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 2 - OZ/COZ 

(continued) 

Starting 
11-02-92 

Time 

18:54 
18 : 55 
18:56 
18:57 
18:58 
18:59 
19:oo 
19:Ol 
19 : 02 
19:03 
19 : 04 
19 : 05 
19:06 
19 : 07 
19 : 08 
19 : 09 
19 : 10 
19: 11 
19:12 
19:13 
19 : 14 
19: 15 
19:16 
19:17 
19:18 
19 I19 
19120 
19:21 
19:22 
19:23 
19:24 
19:25 
19r26 
19:27 
19:28 
19:29 
19 : 30 
19:31 
19:32 
19 : 33 

Outlet A Outlet A 
02 COZ 

%dv %dv 

16.42 
16.54 
16.56 
16.51 
16.53 
16.52 
16.46 
16.47 
16.36 
16.38 
16.45 
17.42 
17.76 
17.55 
16.10 
16.06 
16.18 
16.18 
16.25 
16.30 
16.41 
16.44 
16.35 
16.35 
16.41 
16.44 
16.41 
16.44 
16.45 
16.46 
16.41 
16.43 
16.45 
16.47 
16.44 
16.46 
16.44 
16.40 
16.34 
16.33 

C-78 

3.87 
3.74 
3.65 
3.75 
3.75 
3.75 
3.80 
3.82 
3.93 
3.87 
3.85 
2.88 
2.53 
2.83 
4.20 
4.19 
4.10 
4.10 
4.00 
3.99 
3.87 
3.81 
3.95 
3.89 
3.90 
3.80 
3.89 
3.83 
3.80 
3.84 
3.85 
3.86 
3.83 
3.79 
3.86 
3.80 
3.88 
3.89 
3.95 
3.96 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 2 - O2/CO2 

(continued) 

Time 

Starting 
11-02-92 

Outlet A Outlet A 
02 c02 
%dv %dv 

19:34 
19r35 
19:36 

16.21 4.02 
16.27 4.05 
16.32 3.94 

I 4.01 I :66::97 3.88 
19:37 
19: 38 

~ -~ 
19 : 39 
19:40 
19:41 

~ .~ 

16.35 3.96 
16.44 3.82 
16.17 4.16 

19 : 42 I 16.14 4.14 I 
129 MinAvg I 16.46 3.85 I 

i 
1 
I 
I 
1 
I 
3 
I 
I 

I 

Marker Description Display Average 

L Local calibration(Initia1 Calibration or Drift Check) J J I A Data was Absent from original raw data file. 

P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

c- 79 



Pine Hall B r i c k  
Cyclone Outlet A 

Raw CEM Data 
Run 2 - CO/NOx 

Starting 
11-02-92 

Time 

17:34 
17 : 35 
17:36 
17:37 
17:38 
17:39 
17:40 
17:41 
17:42 
17:43 
17:44 
17:45 
17:46 
17:47 
17:48 
17:49 
17:50 
17:51 
17:52 
17 : 53 
17:54 
17 : 55 
17:56 
17:57 
17 : 5 8  
17:59 
18 : 00 
18:Ol 
18 : 02 
18:03 
18:04 
18:05 
18:06 
18:OI 
18 : 08 
18:09 
18:lO 
18:ll 
18:12 
18:13 

Outlet A Outlet A 
co NOx 

ppmdv PPmdv 

374.10 
386.80 
366.60 
375.50 
298.30 
204.20 
213.20 
342.90 
391.00 
376.30 
370.30 
359.60 
359.30 
350.50 
339.60 
342.30 
336.20 
294.80 
299.80 
315.90 
339.70 
341.30 
344.90 
355.30 
332.30 
305.90 
350.90 
347.90 
353.50 
358.60 
355.20 
353.50 
350.60 
345.90 
360.40 
377.10 
385.80 
383.80 
383.30 
391.00 

C-80 

27.90 
27.20 
28.11 
28.47 
21.06 
19.34 
20.47 
27.97 
28.47 
29.23 
29.35 
29.55 
29.62 
29.55 
29.46 
29.33 
24.16 
19.41 
19.34 
27.07 
28.55 
29.32 
29.58 
29.20 
23.43 
28.47 
29.01 
28.40 
29.48 
29.37 
28.81 
27.88 
29.07 
28.92 
28.42 
28.93 
28.97 
28.94 
29.12 
29.14 



- 

I 

Pine Hall Brick 
Cyclone Outlet A 
Raw CEM Data 
Run 2 - CO/NOx 

(continued) 

Starting 
11-02-92 

Time 

18: 14 
18:15 
18:16 
18: 17 
18: 18 
18:19 
18:20 
18:21 
18:22 
18:23 
18:24 
18:25 
18:26 
18:27 
18:28 
18:29 
18:30 
18:31 
18:32 
18:33 

60 MinAvg 

Outlet A 
co 

PPrndV 

388.50 
393.20 
403.80 
386.40 
384.50 
405.30 
388.30 
383.00 
393.00 
391.60 
363.70 
345.80 
353.40 
351.20 
345.10 
341.40 
338.40 
350.30 
334.50 
292.40 

Outlet A 
NOx 
PPmdV 

29.04 
28.91 
28.97 
29.02 
29.14 
29.25 
29.19 
28.95 
28.71 
28.94 
29.50 
29.45 
29.17 
28.17 
28.11 
28.03 
27.93 
27.45 
23.67 
22.29 

352.46 27.70 

Marker Description 

A Data was Absent from oriainal raw data file. 

1 
I 
I 
I 
I 
1 
8 
I 
I 
I 
B 
I 

Display Average 

J 
L Local calibration( Initiai Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) v/ I 

1 
I 
I 
1 C-81 



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

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 3 

Starring 
11-03-92 

Time 

09 : 16 
09 : 17 
09 : 18 
09:19 
09:20 
09:21 
09:22 
09:23 
09:24 
09:25 
09:26 
09:27 
09:28 
09:29 
09 : 30 
09:31 
09 : 32 
09 : 33 
09:34 
09:35 
09:36 
09:37 
09 : 38 
09 : 39 
09 : 40 
09:41 
09:42 
09:43 
09 : 44 
09 : 45 
09:46 
09:47 
09148 
09r49 
09:50 
09:51 
09:52 
09 : 53 
09:54 
09:55 

Outlet A Ortlet A 'Outlet A Outlet A 
02 E02 co NOx 

17.50 
17.51 
17.53 
17.50 
17.51 
17.47 
17.39 
17.38 
17.39 
17.36 
17.41 
17.40 
17.41 
17.38 
17.35 
17.34 
17.32 
17.37 
17.33 
17.80 
18.28 
18.20 
17.27 
17.05 
17.05 
17.11 
17.16 
17.28 
17.40 
17.47 
17.53 
17.54 
17.56 
17.59 
17.55 
17.50 
17.45 
17.55 
17.48 
17.45 

2.82 
2.80 
2.76 
2.80 
2.79 
2.82 
2.90 
2.89 
2.88 
2.90 
2.87 
2.88 
2.86 
2.88 
2.92 
2.94 
2.94 
2.90 
2.95 
2.46 
2.03 
2.12 
3.08 
3.24 
3.24 
3.18 
3.19 
3.12 
3.00 
2.93 
2.87 
2.85 
2.81 
2.80 
2.84 
2.89 
2.93 
2.83 
2.90 
2.93 

c-82 

302.70 
310.20 
313.10 
317.50 
316.80 
306.90 
302.70 
305.30 
305.70 
308.60 
310.00 
310.90 
306.40 
308.50 
311.40 
311.90 
310.50 
308.60 
311.30 
310.20 
245.40 
239.80 
262.70 
308.30 
310.60 
307.30 
305.50 
303.90 
301.80 
292.30 
273.00 
259.00 
264.50 
263.10 
264.70 
266.20 
272.90 
268.00 
264.60 
267.80 

21.35 
21.31 
21.00 
21.26 
21.29 
21.44 
22.23 
22.12 
21.38 
20.95 
20.66 
20.39 
20.30 
20.06 
20.02 
20.09 
20.08 
19.81 
19.91 
17.17 
13.24 
13.33 
18.21 
20.46 
20.89 
21.06 
21.44 
21.48 
21.29 
21.38 
21.32 
21.43 
21.28 
21.04 
21.21 
21.42 
21.70 
21.41 
21.78 
21.78 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 3 

(continued) 

Starting 
11-03-92 

Time 

09:56 
09 : 57 
09:58 
09:59 
1o:oo 
1O:Ol 
10:02 
10:03 
10:04 
10:05 
10:06 
10:07 
10:08 
10:09 
1O:lO 
1O:ll 
10: 12 
10:13 
10:14 
10:15 
10: 16 
10:17 
10:18 
10:19 
10:20 
10:21 
10:22 
10:23 
10:24 
10:25 
10:26 
10:27 
10:28 
10:29 
10:30 
iO:3i 
10:32 
10:33 
10:34 
10:35 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 

%dv %dv PPrndV PPrndV 

17.49 
17.45 
17.43 
18.08 
18.30 
18.17 
17.23 
17.33 
17.51 
17.51 
17.51 
17.53 
17.54 
17.57 
17.59 
17.56 
17.55 
17.58 
17.48 
17.48 
17.51P 
17.48P 
17.49P 
17. SOP 
17.51P 
17.54P 
17.54P 
17.53P 
17.54P 
17.51P 
17.48P 
17.48P 
17.42P 
17.41P 
17.38P 
ii . i8P 
17.37P 
17.32 
17.34 
17.34 

2.91 
2.94 
2.96 
2,. 31 
2.12 
2.26 
3.20 
3.03 
2.82 
2.84 
2.83 
2.83 
2.80 
2.76 
2.75 
2.78 
2.79 
2.77 
2.86 
2.88 
2.83P 
2.86P 
2.85P 
2.83P 
2.81P 
2.80P 
2.79P 
2.79P 
2.78P 
2.83P 
2.84P 
2.85P 
2.90P 
2.90P 
2.94P 
2.8iP 
2.94P 
3.00 
2.97 
2.98 

c-83 

274.40 
268.60 
272.20 
247.10 
173.50 
177.40 
238.70 
299.80 
274.80 
261.50 
259 .50 
252.20 
252.60 
255.70 
256.20 
250.30 
246.10 
243.00 
245.10 
256.70 
258.90P 
257.40P 
255.80P 
254.80P 
253.90P 
257.10P 
254. SOP 
258.20P 
258.40P 
267.30P 
279.60P 
295.80P 
299.60P 
312. OOP 
327.20P 
353.1OP 
341.20P 
344.70 
345.40 
338.60 

21.43 
21.71 
21.78 
18.07 
15.00 
14.96 
19.68 
20.91 
21.12 
21.42 
21.48 
21.53 
21.64 
21.78 
21.77 
21.74 
21.71 
21.47 
21.95 
21.88 
21.72P 
21.94P 
21.94P 
21.90P 
21.69P 
21.62P 
21.78P 
21.85P 
21.60P 
21.77P 
21.67P 
21.53P 
21.81P 
21.89P 
22.03P 
2i.44P 
22.08P 
22.37 
22.41 
22.51 

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



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

Starting 
11-03-92 

Time 

10:36 
10:37 
10:38 
10:39 
10:40 
10:41 
10:42 
10:43 
10:44 
10:45 
10t46 
10:47 
10:48 
10:49 
10:50 
10:51 
10152 
10:53 
10 : 54 
10:55 
10:56 
10 : 57 
10:58 
10:59 
11:oo 
1l:Ol 
11102 
11:03 
11:04 
llr05 
llr06 
11:07 
11:08 
llr09 
11:lO 
11:ll 
11:12 
11: 13 
llr14 
llr15 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 3 

(continued) 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co HOx 
%dv %dv PPmdv PPmdv 

17.39 
17.44 
17.36 
17.36 
17.37 
17.35 
17.38 
17.29 
17.26 
17.21 
17.17 
17.18 
17.12 
17.15 
17.13 
17.01 
16.99 
16.95 
17.04 
17.02 
17.08 
17.12 
17.09 
17.03 
17.05 
18.00 
18.10 
17.54 
17.19 
17.79 
17.82 
17.81 
17.17 
17.14 
16.80 
16.95 
17.13 
17.09 
17.22 
17.28 

2.90 
2.88 
2.94 
2.94 
2.93 
2.95 
2.91 
3.00 
3.04 
3.09 
3.13 
3.11 
3.15 
3.13 
3.14 
3.28 
3.31 
3.33 
3.23 
3.26 
3.19 
3.16 
3.18 
3.25 
3;20 
2.27 
2.18 
2.78 
3.05 
2.47 
2.45 
2.48 
2.52 
3.16 
3.46 
3.30 
3.14 
3.18 
3.04 
2.98 

C-84 

330.60 
304.60 
305.30 
307.20 
304.60 
298.60 
292.50 
287.50 
279.90 
278.80 
283.90 
275.50 
273.70 
271.20 
270.80 
267 .OO 
274.60 
278.90 
275.80 
274.40 
273.90 
270.70 
274.80 
266.20 
267.40 
226.00 
187.30 
182.10 
247.20 
188.60 
180.50 
184.60 
193.60 
210.20 
284.40 
276.80 
258.80 
252.20 
256.80 
256.80 

22.30 
21.87 
22.45 
22.52 
22.66 
22.70 
22.29 
22.62 
22.66 
22.81 
22.91 
22.72 
23.11 
23.28 
23.65 
24.31 
24.32 
24.68 
24.69 
24.94 
24.76 
24.61 
24.75 
25.32 
25.48 
18.48 
16.89 
19.21 
23.70 
18.85 
18.17 
17.92 
18.36 
22.03 
26.15 
26.68 
26.04 
26.37 
25.93 
25.77 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 3 

(continued) 

Starting 
11-03-92 

~ 

Time 

11:16 
11:17 
11:18 
11:19 
11:20 
11:21 
11:22 
11:23 
11:24 
11:25 
11:26 
11:27 
11:28 
11:29 
11:30 
11:31 
11:32 

137 MinAvg 

Marker Description 

~ ~ ~ ~ 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.38 
17.42 
17.39 
17.40 
17.37 
17.29 
17.32 
17.35 
17.35 
17.38 
17.39 
17.37 
17.36 
17.32 
17.32 
17.63 
17.45 

2.88 
2.84 
2.86 
2.86 
2.93 
3.00 
2.97 
2.93 
2.94 
2.88 
2.88 
2.89 
2.90 
2.94 
2.92 
2.66 
2.84 

254.10 
252.70 
245.70 
246.00 
248.10 
253.50 
255.10 
252.90 
256.80 
257.30 
261.90 
264.50 
265.30 
269.70 
264.70 
248.40 
249.30 

25.40 
25.30 
25.56 
25.68 
25.73 
26.09 
25.85 
25.64 
25.71 
25.55 
25.75 
25.90 
25.70 
25.81 
25.78 
23.95 
25.24 

17.41 2.90 271.54 22.12 

C-85 

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

Display Average 

A Data was Absent from original raw data file. J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 



~ 

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

Starting 
11-03-92 

Time 

16:55 
16 : 56 
16 : 57 
16:58 
16:59 
17 : 00 
17:Ol 
17:02 
17:03 
17 : 04 
17 : 05 
17:06 
17 : 07 
17 : 08 
17:09 
17:lO 
17:11 
17:12 
17:13 
17:14 
17:15 
17:16 
17:17 
17:18 
17:19 
17:20 
17:21 
17:22 
17:23 
17:24 
17:25 
17:26 
17:27 
17128 
17:29 
17:30 
17 : 31 
17 : 32 
17:33 
17:34 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 4 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.55 
17.56 
17.59 
17.56 
17.57 
17.54 
17.56 
17.49 
17.40 
17.41 
17.43 
17.40 
17.39 
17.35 
17.19 
17.31 
17.35 
17.37 
17.41 
17.38 
17.38 
17.35 
17.32 
17.33 
17.27 
17.30 
17.35 
17.35 
17.32 
17.29 
17.34 
17.37 
17.38 
17.34 
17.36 
17.40 
17.42 
17.43 
17.47 
17.42 

2.61 
2.62 
2.56 
2.56 
2.53 
2.56 
2.55 
2.67 
2.79 
2.78 
2.73 
2.72 
2.73 
2.80 
3.00 
2.88 
2.85 
2.83 
2.79 
2.83 
2.83 
2.86 
2.89 
2.86 
2.92 
2.85 
2.79 
2.82 
2.88 
2.94 
2.88 
2.84 
2.81 
2.82 
2.80 
2.78 
2.80 
2.76 
2.74 
2.80 

C-86 

262.65 
259.46 
260.59 
255.03 
259.05 
266.67 
264.71 
262.03 
278.41 
283.46 
283.04 
282.32 
285.52 
283.66 
293.55 
289.43 
279.85 
281.60 
276.35 
275.22 
268.93 
266.36 
267.39 
268.62 
272.23 
277.89 
274 .IO 
269.24 
268.01 
268.73 
272.74 
270.89 
270.07 
269.55 
267.49 
266.46 
265.95 
268.62 
272.64 
279.03 

16.84 
16.74 
16.38 
16.43 
16.06 
16.09 
15.87 
16.10 
16.29 
16.12 
15.90 
15.88 
15.82 
15.94 
16.73 
16.12 
16.06 
16.01 
15.69 
15.67 
15.56 
15.43 
15.51 
15.32 
15.43 
15.37 
15.18 
15.57 
15.21 
15.45 
15.55 
15.40 
15.07 
15.13 
14.98 
14.77 
14.74 
14.68 
14.57 
14.61 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 4 

(continued) 

Starting 
11-03-92 

Time 

17:35 
17:36 
17:37 
17 : 38 
17:39 
17:40 
17:41 
17:42 
17:43 
17:44 
17:45 
17:46 
17:47 
17:48 
17:49 
17:50 
17:51 
17 : 52 
17 : 53 
17 : 54 
17 : 55 
17:56 
17 : 57 
17 : 58 
17 : 59 
18:OO 
18:Ol 
18:02 
18:03 
18:04 
18 : 05 
18:06 
18:07 
18:08 
18:09 
i o . r n  
18:ll 
18:12 
18:13 
18: 14 

*". *" 

Outlet A Outlet A Outlet A Outlet A 
02 COZ co NOx 

%dv %dv PPmdv PPmdV 

17.46 
18.20 
18.20 
17.97 
17.36 
17.46 
17.53 
17.54 
17.57 
17.60 
17.70 
17.75 
17.77 
17.80 
17.77 
17.65 
17.64 
17.70 
17.69 
17.67 
17.63 
17.62P 
17.62P 
17.62P 
17.62P 
18.24P 
18.44P 
18.19P 
17.53P 
17.48P 
17.46P 
17.43P 
17.46P 
17.46P 
17.37P 
I?. 3?? 
17.34P 
17.40P 
17.41P 
17.43P 

2.75 
2.02 
2.02 
2.27 
2.87 
2.75 
2.66 
2.69 
2.67 
2.62 
2.51 
2 .48  
2.47 
2.43 
2.48 
2.60 
2.60 
2.55 
2 .58  
2.59 
2.61 
2.65P 
2.67P 
2.66P 
2.66P 
1.98P 
1.81P 
2.09P 
2.75P 
2.81P 
2.81P 
2.85P 
2.82P 
2.84P 
2.90P 

2.95P 
2.90P 
2.89P 
2.87P 

9 clan 
b .  a 4 L  

c-87 

282.43 
227.32 
177.78 
186.12 
277.69 
293.34 
277.48 
274.29 
269.96 
268.11 
263.17 
259.35 
258.02 
251.32 
238.96 
245.96 
257.71 
263.58 
258.43 
263.06 
263.17 
267.90P 
274.39P 
272.74P 
276.55P 
249.98P 
206.82P 
210.43P 
249.67P 
257.40P 
255.23P 
255.65P 
251.01P 
241.74P 
237.41P 
237. 52P 
233.09P 
232.26P 
232.06P 
235.66P 

14.40 
10.38 
10.61 
10.58 
13.64 
14.10 
14.31 
14.18 
14.01 
13.79 
13.30 
13.13 
12.97 
12.76 
12.79 
13.20 
13.12 
12.78 
12.85 
12.99 
13.08 
13. ZOP 
13.42P 
13.55P 
13.49P 
9.75P 
8.03P 
8.83P 

12.70P 
13.27P 
13.55P 
13.90P 
13.62P 
13.69P 
13.90P 
'4 n2n 

14.10P 
13.84P 
13.90P 
13.70P 

A ."a* 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I, 
1 
I 
I' 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 4 

(continued) 

Starting 
11-03-92 

Time 

18:15 
18:16 
18:17 
18:18 
18:19 
18:20 
18:21 
18:22 
18:23 
18:24 
18:25 
18:26 
18:27 
18:28 
18:29 
18:30 
18:31 
18:32 
18:33 
18:34 
18:35 
18:36 
18:37 
18:38 
18:39 
18:40 
18:41 
18:42 
18:43 
18:44 
18:45 
18146 
18:47 
18:48 
18149 
18:50 
18:51 
18 : 52 
18:53 
18 : 54 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

17.49P 
17.53P 
17.53P 
17.53P 
17.58P 
17.57P 
17.56P 
17.56P 
17.55P 
17.52P 
17.54P 
17.60P 
18.06P 
17.62P 
17.50 
17.48 
17.48 
17.63 
17.62 
17.39 
17.37 
17.40 
17.34 
17.34 
17.69 
18.12 
18.04 
17.87 
17.55 
16.98 
17.04 
17.12 
17.25 
17.38 
18.01 
17.65 
17.69 
17.70 
17.96 
17.64 

2.82P 
2.76P 
2.78P 
2.78P 
2.73P 
2.75P 
2.77P 
2.75P 
2.77P 
2.81P 
2.77P 
2.72P 
2.21P 
2.70P 
2.80 
2.80 
2 . 8 0  
2.64 
2.69 
2.92 
2.94 
2.89 
2.91 
2.93 
2.60 
2.20 
2.32 
2.51 
2.77 
3.39 
3.27 
3.16 
2.99 
2.85 
2.22 
2.58 
2.55 
2.54 
2.28 
2.62 

C-88 

235.35P 
239.27P 
242.26P 
250.70P 
252.45P 
257.09P 
259.77P 
262.65P 
257.19P 
255.96P 
267.18P 
266.87P 
236.49P 
221.66P 
258.63 
260.28 
256.06 
255.54 
228.87 
255.54 
262.75 
275.11 
278.61 
286.03 
276.25 
190.24 
181.07 
198.58 
232.16 
267.59 
277.38 
277.38 
270.79 
263.37 
226.91 
242.46 
248.44 
243.90 
226.19 
239.27 

13.39P 
13.30P 
13.09P 
13.07P 
12.92P 
13.11P 
13.34P 
13.36P 
13.40P 
13.63P 
13.64P 
13.41P 
10.96P 
13.07P 
13.90 
13.76 
13.65 
12.81 
12.22 
13.61 
14.09 
14.18 
14.47 
14.65 
12.82 
9.76 
9 . 7 0  
10.46 
13.32 
15.11 
15.12 
15.37 
15.42 
15.31 
11.89 
14.68 
14.68 
14.51 
12.86 
15.05 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 4 

(continued) 

Starting 
11-03-92 

Time 

18:55 
18:56 
18:57 
18 : 58 
18:59 
19 : 00 
19:Ol 
19:02 
19 : 03 
19 : 04 
19 : 05 
19:06 
19 : 07 
19 : 08 
19:09 
19 : 10 
19:ll 
19:12 
19:13 
19:14 
19 : 15 
19 : 16 
19 : 17 
19: 18 
19: 19 
19:20 
19:21 
19 : 22 
19:23 
19:24 
19r25 
19:26 
19:27 

153 MinAvg 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 

17.62 
17.65 
17.84 
18.19 
17.52 
17.52 
17.61 
17.59 
17.65 
17.94 
17.70 
17.71 
17.71 
17.67 
17.96 
17.91 
18.30 
18.22 
17.42 
17.39 
17.37 
17.51 
17.54 
17.62 
17.70 
17.72 
17.70 
17.72 
17.71 
17.70 
17.65 
17.69 
17.74 

2.63 
2.61 
2.39 
2.01 
2.76 
2.73 
2.62 
2.62 
2.54 
2.25 
2.48 
2.46 
2.47 
2.54 
2.25 
2.33 
1.92 
2.01 
2.82 
2.79 
2.77 
2.64 
2.63 
2.58 
2.54 
2.52 
2.55 
2.52 
2.49 
2.48 
2.51 
2.47 
2.43 

259.05 
257.71 
244.93 
225.57 
246.07 
264.92 
257.09 
257.60 
264.30 
236.59 
256.78 
260.28 
258.63 
254.93 
239.06 
241.33 
214.86 
223.51 
260.69 
275.83 
276.35 
270.48 
275.83 
276.04 
271.51 
272.23 
278.82 
277.28 
268.21 
261.93 
265.64 
267.59 
269.45 

15.47 
15.71 
14.98 
12.79 
15.41 
15.79 
15.86 
16.35 
16.23 
14.61 
16.37 
16.43 
16.49 
16.50 
14.81 
13.80 
10.02 
10.22 
15.31 
15.94 
16.84 
16.67 
16.81 
16.86 
16.64 
16.58 
16.74 
16.83 
16.87 
16.81 
17.20 
16.94 
16.53 

17.57 2.65 260.47 14.75 

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

c- 89 
1 
I 



I 

Pine Hall Brick 
Cyclone Outlet A 

Run 4 
(continued) 

Raw CEM Data 

- 
Marker Description Display Average 

1 A 
1 R Remote Calibration(System Bias Check) J 

Data was Absent from original raw dat.a file. J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
* Data was not used in calculated parameter averages. 

I 
I 
I 

I 
I 

I 
I' c-90 



Pine Hall  Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 5 

Star t ing  
11-04-92 

Time 

10 : 16 
10:17 
10 : 18 
10:19 
10:20 
10:21 
10:22 
10:23 
10 : 24 
10:25 
10:26 
10:27 
10:28 
10 : 29 
10:30 
10:31 
10:32 
10:33 
10:34 
10:35 
10:36 
10:37 
10 : 38 
10:39 
10:40 
10:41 
10:42 
10:43 
10 : 44 
10:45 
10146 
10 : 47 
10:48 
10:49 
10 : 50 
10:51 
10 : 52 
10:53 
10:54 
10 : 55 

Outlet  A Outlet  A Outlet A Outlet  A 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

16.79 
16.78 
16.82 
16.87 
16.90 
16.95 
17.35 
16.95 
16.92 
16.91 
16.90 
11.07 
16.79 
16.77 
16.71 
16.68 
16.74 
16.64 
17.04 
17.72 
17.53 
16.47 
16.55 
16.57 
16.60 
17.52 
16.56 
16.69 
16.48 
16.50 
16.49 
16.60 
16.79 
16.73 
16.73 
16.82 
17.08 
16.95 
16.98 
17.01 

3.58 
3.59 
3.58 
3.51 
3.47 
3.43 
3.06 
3.45 
3.49 
3.51 
3.51 
3.35 
3.63 
3.65 
3.69 
3.12 
3.68 
3.78 
3.36 
2.73 
2.94 
3.98 
3.85 
3.85 
3.80 
2.84 
3.90 
3.76 
3.92 
3.91 
3.91 
3.78 
3.62 
3.66 
3.67 
3.57 
3.32 
3.44 
3.38 
3.36 

c-91 

372.30 
375.90 
380.50 
371.00 
377.10 
375.80 
350.70 
365.30 
397.90 
400.20 
389.60 
381.60 
364.50 
378.10 
377.50 
380.50 
383.00 
369.50 
375.90 
312.30 
303.20 
340.50 
365.10 
366.10 
354.90 
319.60 
351.00 
343.30 
359.60 
357.50 
359.70 
363.70 
348.10 
366.80 
374.00 
382.30 
353.90 
350.30 
356.10 
355.40 

23.77 
23.76 
23.35 
22.85 
22.67 
22.51 
20.15 
22.46 
22.74 
23.10 
23.26 
22.28 
23.94 
24.39 
24.77 
25.00 
24.55 
24.59 
22.06 
16.82 
17.20 
23.79 
24.44 
24.82 
24.82 
21.06 
25.46 
24.11 
25.93 
26.21 
26.29 
25.74 
24.75 
25.45 
25.63 
25.45 
24.06 
24.89 
24.81 
24.94 

I 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 



I 
I 
I 
I 
I 
t 
1 
1 
I 
I 
I 
I 
1 
1 
1 
I 
I 
I 
I 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 5 

(continued) 

Starting 
11-04-92 

Time 

10:56 
10:57 
10:58 
10159 
11:oo 
11:Ol 
11:02 
11:03 
11:04 
11105 
11:06 
11:07 
11:08 
11:09 
11:lO 
11:ll 
11:12 
11:13 
11:14 
llr15 
11:16 
11:17 
11:18 
11:19 
11:20 
11:21 
11:22 
11:23 
11:24 
11:25 
11:26 
11:27 
11:28 
11129 
11:30 
11:31 
11:32 
11:33 
11:34 
11:35 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.04 
17.00 
17.00 
16.95 
16.93 
16.97 
16.83 
17.68 
17.86 
17.12 
16.52 
16.51 
16.60 
16.66 
16.71 
16.80 
16.85 
16.86 
16.86 
17.29P 
16.89P 
16.82P 
16.78P 
16.75P 
16.76P 
16.71P 
16.68P 
16.65P 
16.63P 
16.59P 
16. SIP 
16.60P 
16.62P 
16.64P 
16.58P 
16.61P 
16.64P 
16.63P 
16.65P 
16.67P 

3.33 
3.39 
3.38 
3.42 
3.44 
3.40 
3.54 
2.71 
2.58 
3.33 
3.87 
3.84 
3.74 
3.67 
3.62 
3.54 
3.47 
3.49 
3.48 
3.05P 
3.46P 
3. SOP 
3.55P 
3.58P 
3.58P 
3.61P 
3.64P 
3.67P 
3.70P 
3.75P 
3.76P 
3.74P 
3.70P 
3.70P 
3.74P 
3.71P 
3.68P 
3.69P 
3.66P 
3.64P 

C-92 

~ 

359.90 
356.50 
363.90 
359.80 
352.80 
348.30 
357.60 
330.80 
230.00 
262.50 
439.50 
453.90 
459.90 
428.30 
417.80 
402.20 
391.20 
389.30 
387.10 
368.00P 
353. OOP 
386. OOP 
391.60P 
392. SOP 
386.80P 
383.10P 
385.20P 
399.40P 
404.10P 
397.20P 
398.70P 
396. OOP 
394.30P 
393.30P 
394.60P 
406.70P 
410.00P 
408.80P 
40Q.70P 
388.20P 

24.54 
24.83 
24.80 
25 .00  
25.07 
24.74 
25.28 
19.79 
16.99 
20.06 
24.65 
25.91 
26.06 
25.92 
25.78 
25.64 
25.42 
24.98 
24.95 
22.18P 
24.54P 
25.23P 
25.42P 
25.53P 
25.41P 
25.41P 
25.39P 
25.65P 
25.85P 
25.84P 
25.82P 
25.78P 
25.64P 
25.49P 
25.76P 
25.81P 
25.67P 
25.58P 
25.46P 
25.45P 



Pine Hall Brick 
Cyclone Outlet A 
Raw CEM Data 

Run 5 
(continued) 

Starting 
11-04-92 

Time 

llr36 
11:37 
11:38 
11:39 
11:40 
11:41 
11:42 
11:43 
11:44 
11:45 
11:46 
11:47 
11:48 
11349 
11:50 
11:51 
llr52 
11:53 
11:54 
11:55 
11:56 
11:57 
11:58 
11:59 
12:oo 
12:Ol 
12:02 
12:03 
12 : 04 
12 : 05 
12:06 
12:07 
12:08 
12:09 
12:lO 
i2: ii 
12 : 12 
12:13 
12:14 
12 : 15 

Outlet A Outlet A Outlet A Outlet A 
02 e02 eo NOx 
%dv %dv PPmdv PPmdv 

16.70P 
16.70P 
16.72P 
16.75P 
16.80P 
16.85P 
16.85P 
16.83P 
16.79P 
16.78P 
17.13 
17.36 
16.81 
16.75 
16.76 
16.69 
16.75 
16.65 
16.67 
17.01 
17.78 
17.56 
16.47 
16.44 
16.41 
16.46 
16.41 
16.42 
16.48 
16.50 
16.62 
16.58 
16.61 
16.56 
16.64 

17.70 
17.02 
16.18 
17.11 

i7.36 

3.61P 
3.62P 
3.59P 
3.54P 
3.50P 
3.46P 
3.45P 
3.48P 
3.53P 
3.53P 
3.16 
2.98 
3.49 
3.54 
3.53 
3.61 
3.55 
3.63 
3.62 
3.27 
2.55 
2.77 
3.84 
3.84 
3.86 
3.81 
3.87 
3.83 
3.78 
3.74 
3.64 
3.67 
3.64 
3.69 
3.60 
2.9i 
2.59 
3.29 
4.06 
3.07 

c-93 

383.30P 
382.80P 
390.40P 
388.80P 
401.00P 
389.90P 
388. LOP 
394.20P 
398.40P 
397.60P 
392.50 
321.60 
382.00 
406.90 
414.90 
418.30 
404.80 
407.10 
408.00 
406.00 
332.50 
312.60 
350.00 
395.80 
393.90 
397.60 
389.80 
399.20 
400.10 
393.90 
386.30 
400.90 
393.70 
401.50 
418.50 
369.30 
260.90 
273.80 
467.00 
423.30 

25.48P 
25.54P 
25.71P 
25.84P 
25.74P 
25.68P 
25.55P 
25.44P 
25.46P 
25.46P 
23.31 
21.34 
25.01 
25.55 
25.47 
25.52 
24.84 
26.04 
26.15 
24.00 
17.56 
17.84 
24.80 
26.00 
26.11 
25.76 
25.95 
26.17 
26.21 
26.06 
25.08 
25.49 
25.57 
25.72 
25.08 
20.78 
17.26 
19.82 
25.41 
22.15 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I I 
~ 



I 
I 
1 
1 
t 
I 
I 
1 
1 
I 
I 
I 
I 
I 
1 

Pine Hall Brick 
Cyclone Outlet A 

Run 5 
(continued) 

Raw CEM Data 

Starting 
11-04-92 

Time 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

12:16 
12:17 
12:18 
12 : 19 
12:20 
12:21 
12:22 
12:23 
12 : 24 
12125 
12:26 
12:27 
12 : 28 
12:29 
12:30 
12:31 
12 : 32 
12:33 
12 : 34 
12 : 35 
12 : 36 
12 : 37 
12 : 38 
12:39 
12:40 
12:41 
12:42 

16.76 
16.27 
16.37 
16.54 
16.73 
16.74 
16.80 
16.78 
16.80 
16.84 
16.83 
16.81 . 
16.76 
16.77 
16.72 
16.71 
16.64 
16.56 
16.52 
16.52 
16.45 
16.42 
16.44 
16.42 
16.50 
16.55 
16.60 

3.48 
4.02 
3.87 
3.69 
3.51 
3.49 
3.47 
3.50 
3.48 
3.43 
3.44 
3.46 
3.51 
3.52 
3.55 
3.57 
3.67 
3.73 
3.76 
3.77 
3.82 
3.83 
3.83 
3.82 
3.75 
3.70 
3.64 

369.40 
413.10 
417.20 
405.20 
390.00 
392.20 
392.60 
390.70 
391.90 
383.00 
387.20 
400.60 
415.00 
409.50 
415.20 
425.60 
426.50 
432.00 
435.80 
436.60 
438.10 
437.90 
439.40 
430.30 
412.60 
398.40 
387.40 

~~ 

25.17 
25.93 
25.91 
25.78 
25.09 
25.45 
25.41 
25.62 
25.56 
25.53 
25.54 
25.67 
25.87 
25.85 
25.73 
25.77 
25.89 
25.77 
25.91 
26.11 
26.41 
26.48 
26.33 
26.59 
26.38 
26.16 
26.28 

147 MinAvg I 16.80 3.54 381.36 24.39 

Marker Description Display Average 

Data was Absent from original raw data file. J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 1 R Remote Calibration(System Bias Check) J 

'I 
I c-94 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 6 

Starting 
11-04-92 

Time 

14:13  
14  : 1 4  
14  : 1 5  
14:16  
1 4 : l l  
14 : 18 
1 4 : 1 9  
1 4 : 2 0  
1 4 : 2 1  
14 :22  
14 :23  
1 4 : 2 4  
14  : 2 5  
14:26  
14:27  
14 :28  
14:29  
14 :30  
14 : 3 1  
14  : 3 2  
14  : 3 3  
14  : 3 4  
14:35  
14:36  
14 : 37 
14 : 38 
14  : 3 9  
14  : 4 0  
1 4 : 4 1  
14  : 4 2  
1 4 1 4 3  
14  : 4 4  
14:45  
14:46  
14:47  
1 4 r 4 8  
14149  
14:50 
14 :51  
14  : 5 2  

Outlet A Outlet A Outlet A Outlet A 
0 2  c 0 2  co NOx 

%dv %dv PPrndV PPrndV 

1 7 . 1 4  
1 7 . 1 4  
1 7 . 1 9  
i 7 . 2 4  
1 7 . 2 2  
1 7 . 2 5  
1 7 . 7 9  
1 8 . 2 5  
1 7 . 9 5  
1 6 . 8 8  
1 7 . 0 3  
1 7 . 1 8  
1 7 . 2 3  
1 7 . 2 9  
1 7 . 4 5  
1 7 . 5 3  
1 7 . 5 8  
1 7 . 6 1  
1 7 . 6 5  
1 7 . 6 5  
1 7 . 6 0  
1 7 . 5 5  
1 7 . 4 7  
1 7 . 3 6  
1 7 . 3 1  
1 7 . 6 9  
1 8 . 2 1  
1 8 . 0 4  
1 6 . 9 9  
1 6 . 8 6  
1 7 . 0 2  
1 6 . 9 3  
1 6 . 8 8  
1 6 , 9 8  
1 6 . 9 8  
1 7 . 0 2  
1 7 . 0 6  
1 7 . 0 6  
1 7 . 0 2  
1 7 . 0 3  

3 . 4 1  
3 . 4 1  
3 . 3 4  
3 . 2 8  
3 . 3 0  
3 .27  
2 . 8 7  
2 . 3 1  
2 . 5 2  
3 . 6 4  
3 . 5 2  
3 . 3 4  
3 . 2 9  
3 . 2 6  
3 . 1 0  
3 . 0 1  
2 . 9 5  
2 . 9 4  
2 . 9 0  
2 . 9 1  
2 . 9 5  
3 . 0 0  
3 . 0 6  
3 . 1 8  
3 . 2 1  
2 . 9 6  
2 . 3 7  
2 . 5 4  
3 . 4 5  
3 . 6 8  
3 . 6 4  
3 . 6 1  
3 . 6 4  
3 . 5 6  
3 . 5 4  
3 . 5 0  
3 . 4 3  
3 . 4 6  
3 . 4 9  
3 . 4 8  

c-95 

3 5 1 . 4 0  
3 5 3 . 6 0  
3 3 8 . 9 0  
3 3 5 . 4 0  
3 3 6 . 0 0  
3 4 1 . 7 0  
3 3 7 . 8 0  
2 3 3 . 9 0  
2 2 6 . 3 0  
3 4 4 . 0 0  
4 1 3 . 8 0  
3 7 6 . 5 0  
3 5 8 . 8 0  
3 5 0 :  70  
3 3 0 . 1 0  
3 1 8 . 9 0  
3 1 9 . 6 0  
3 1 5 . 7 0  
3 2 4 . 1 0  
3 1 8 . 7 0  
3 1 5 . 7 0  
3 2 3 . 2 0  
3 3 0 . 6 0  
3 6 8 . 2 0  
3 8 5 . 8 0  
3 7 4 . 3 0  
2 9 9 . 8 0  
2 8 4  .IO 
3 1 6 . 1 0  
3 8 3 . 7 0  
3 7 3 . 8 0  
3 6 6 . 2 0  
3 7 0 . 5 0  
3 6 8 . 2 0  
3 6 7 . 8 0  
3 7 5 . 6 0  
3 6 3 . 5 0  
3 6 1 . 1 0  
3 5 9 . 6 0  
3 5 7 . 6 0  

2 4 . 3 4  
2 4 . 2 4  
2 3 . 9 0  
2 3 . 6 7  
2 3 . 9 3  
2 4 . 0 3  
2 0 . 6 0  
1 6 . 3 2  
1 6 . 9 4  
2 3 . 4 2  
2 4 . 0 5  
2 3 . 7 1  
2 3 . 2 9  
2 3 . 2 9  
2 2 . 5 9  
2 2 . 3 5  
2 2 . 4 6  
2 2 . 3 1  
2 2 . 1 9  
2 2 . 3 0  
2 2 . 2 5  
2 2 . 1 5  
2 2 . 3 2  
2 2 . 7 8  
2 3 . 0 1  
2 0 . 4 7  
1 5 . 5 3  
1 5 . 7 0  
2 1 . 4 7  
2 3 . 7 8  
2 3 . 7 6  
2 3 . 8 6  
2 4 . 0 4  
2 3 . 9 6  
2 4 . 4 3  
2 4 . 5 6  
2 4 . 6 8  
2 4 . 8 4  
2 5 . 1 5  
2 5 . 3 2  

1 
1 
i 
i 
1 
i 
1 
1 
1 
1 
1 
1 
I~ 
1 
1 
1 
1 
1 
1 



I 
I 
I 
1 
I 
1 
I 
1 
1 
I 
I 
I 
1 
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I 
1 
I 
I 
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Pine Hall Brick 
Cyclone Outlet A 
Raw CEM Data 

Run 6 
(continued) 

Starting 
11-04-92 

Time 

14 : 53 
14 : 54 
14 : 55 
14:56 
14:57 
14:58 
14:59 
15:OO 
15:Ol 
15:02 
15:03 
15:04 
15:05 
15:06 
15:07 
15:08 
15:09 
15:lO 
15:ll 
15:12 
15:13 
15:14 
15: 15 
15 : 16 
15 : 17 
15: 18 
15: 19 
15r20 
15:21 
15:22 
15r23 
15 : 24 
15 : 25 
15:26 
15:27 
15:28 
15:29 
15:30 
15:31 
15:32 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.04 
17.09 
18.00 
17.05 
16.86 
16.94 
16.95 
16.98 
16.99 
17.12 
17.14 
17.13 
17.17 
17.20 
17.15 
17.19 
17.24 
17.25 
17.19 
17.22 
17.23 
17.22 
17.22 
17.20 
17.23 
17.24 
17.26 
17.29P 
17.25P 
17.22P 
17.19P 
17.17P 
17.16P 
18.13P 
18.13P 
17.50P 
16.86P 
16.98P 
17.08P 
17.08P 

3.48 
3.43 
2.54 
3.36 
3.70 
3.60 
3.56 
3.52 
3.49 
3.38 
3.33 
3.34 
3.31 
3.25 
3.29 
3.27 
3.21 
3.21 
3.27 
3.26 
3.23 
3.25 
3.26 
3.26 
3.25 
3.25 
3.21 
3.18P 
3.23P 
3.26P 
3.30P 
3.31P 
3.33P 
2.49P 
2.40P 
2.90P 
3.65P 
3.53P 
3.40P 
3.40P 

C-96 

356.60 
350.40 
303.20 
332.30 
355.90 
348.80 
349.10 
348.40 
349.50 
339.70 
334.80 
335.50 
331.00 
324.10 
319.60 
316.80 
322.00 
317.80 
318.20 
322.30 
326.80 
325.60 
322.80 
332.50 
329.20 
323.70 
317.50 
313.30P 
306.20P 
314.30P 
320.50P 
328.70P 
339. OOP 
282. OOP 
221.90P 
241.40P 
364.70P 
364.90P 
337.70P 
336.60P 

25.35 
25.20 
20.05 
24.36 
23.95 
24.28 
24.77 
25.02 
24.98 
24.45 
24.51 
24.89 
24.84 
24.94 
25.15 
24.81 
24.62 
24.55 
24.76 
24.65 
24.79 
24.67 
24.43 
24.53 
24.37 
24.36 
24.29 
23.96P 
24.3213 
24.28P 
23.99P 
23.70P 
23.78P 
16.96P 
15.44P 
18.02P 
22.65P 
23.10P 
23.13P 
23.33P 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 6 

(continued) 

~ 

Time 

Starting 
11-04-92 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 
%dv %dv PPrndV PPrndV 

15:33 
15:34 
15:35 
15:36 
15:37 
15:38 
15:39 
15:40 
15:41 
15:42 
15:43 
15 : 44 
15 : 45 
15:46 
15:47 
15:48 
15:49 
15:50 
15:51 
15:52 
15:53 
15:54 
15:55 
15:56 
15:57 
15:58 
15:59 
16: 00 
16:Ol 
16 : 02 
16:03 
16:04 
16:05 
16:06 
16:07 
16:08 
16:09 
16:lO 
16:ll 
16:12 

17.11P 
17.18P 
17.26P 
17.34P 
17.40P 
17.39 
17.48 
17.63 
17.35 
17.32 
17.35 
17.30 
17.31 
17.30 
17.33 
17.32 
17.36 
17.41 
17.42 
17.45 
17.37 
17.36 
17.25 
17.22 
17.17 
17.82 
17.90 
17.83 
17.44 
16.98 
17.08 
16.90 
17.04 
17.13 
17.26 
17.16 
17.11 
17.17 
17.17 
17.18 

3.39P 
3.33P 
3.23P 
3.15P 
3.08P 
3.10 
3.05 
2.81 
3.12 
3.15 
3.13 
3.17 
3.15 
3.17 
3.15 
3.15 
3.13 
3.07 
3.03 
2.97 
3.05 
3.08 
3.18 
3.23 
3.29 
2.60 
2.62 
2.67 
2.98 
3.43 
3.48 
3.44 
3.39 
3.30 
3.16 
3.26 
3.31 
3.27 
3.23 
3.23 

c-9 7 

336.30P 
340.10P 
335.50P 
337.90P 
320.90P 
309.00 
305.70 
274.10 
306.50 
318.50 
320.10 
323.10 
334.00 
341.80 
338.40 
334.20 
329.20 
327.40 
341.90 
349.40 
348.30 
346.10 
350.10 
347.90 
348..70 
309.10 
309.40 
269.10 
275.50 
335.00 
351.90 
351.20 
357.80 
347.80 
332.50 
337.70 
343.30 
342.70 
342.20 
338.70 

23.25P 
23.06P 
22.80P 
22.73P 
22.80P 
23.01 
22.59 
21.37 
23.20 
23.35 
23.19 
23.13 
23.14 
23.26 
23.16 
23.14 
22.99 
22.68 
22.64 
22.57 
22.93 
22.80 
22.95 
22.99 
23.33 
20.05 
16.80 
15.84 
18.26 
22.97 
23.40 
23.12 
23.10 
23.03 
22.56 
23.44 
23.94 
23.83 
23.97 
24.19 

I 
1 
1 
i 
1 
1 
1 
1 
1 
1 
11 
1 
1 
1 



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

Time 

Pine H a l l  Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 6 

(cont inued)  

Outlet A Outlet A Outlet A Out le t  A 
02 c02 co NOx 

%dv %dv ppmdv ppmdv 

Star t ing  
11-04-92 

153 MinAvg 17.26 3.21 335.45 23.36 

16:13 
16:14 
16:15 
16:16 
16:17 
16:18 
16 : 19 
16:20 
16:21 
16:22 
16:23 
16 : 24 
16:25 
16:26 
16127 
16 I 28 
16:29 
16:30 
16:31 
16 : 32 
16:33 
16134 
16:35 
16:36 
16 : 37 
16:38 
16:39 
16:40 
16:41 
16:42 
16:43 
16 : 44 
16 : 45 

17.40 
17.16 
17.16 
17.19 
17.13 
17.12 
17.14 
17.15 
17.18 
17.17 
17.15 
17.09 
17.10 
17.09 
17.00 
17.23 
18.04 
17.87 
16.85 
16.63 
16.79 
16.85 
16.89 
16.91 
16.98 
17.16 
17.26 
17.24 
17.28 
17.34 
17.32 
17.25 
17.44 

3.02 
3.26 
3.24 
3.21 
3.28 
3.29 
3.28 
3.23 
3.21 
3.22 
3.23 
3.26 
3.26 
3.28 
3.36 
3.24 
2.37 
2.50 
3.42 
3.74 
3.55 
3.49 
3.47 
3.41 
3.37 
3.24 
3.14 
'3.14 
3.12 
3.04 
3.09 
3.14 
3.01 

322.20 
334.80 
334.10 
329.00 
331.70 
336.70 
336.80 
337.40 
339.20 
341.10 
337.00 
344.80 
348.10 
339.60 
342.10 
345.20 
263.60 
235.40 
308.50 
439.70 
408.30 
373.80 
362.10 
359.30 
349 . I O  
336.20 
322.00 
320.50 
328.90 
332.90 
331.70 
328.00 
321.30 

22.93 
24.83 
24.82 
24.84 
24.96 
24.94 
24.83 
24.81 
24.86 
24.92 
24.90 
25.20 
25.21 
25.37 
25.68 
24.17 
17.94 
17.86 
22.97 
25.40 
25.69 
25.62 
25.37 
25.36 
25.16 
24.70 
24.23 
24.32 
24.00 
23.92 
24.13 
24.30 
22.53 

C-98 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 6 

(continued) 

Marker Description 

A Data was Absent from original raw data file. 
D 
E Equipment failure at Outlet A(Data not averaged) 
L 
M 
P 
R Remote Calibration(Sy6tem Bias Check) 

Sampling halted due to power loss(Data not averaged) 

Local calibration(Initia1 Calibration or  Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 

I Display Average 

J 

I 2 
4 
J 

I J 
4 
4 

c-99 



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

Pine Hall B r i c k  
Cyclone Outlet A 

Raw CEM Data 
Run 7 

Starting 
11-04-92 

Time 

19:41 
19:42 
19 : 43 
19:44 
19:45 
19 : 46 
19 : 47 
19 : 48 
19:49 
19:50 
19 : 51 ~ ~~ 

19:52 
19:53 
19:54 
19:55 
19:56 
19:57 
19 : 58 
19:59 
20:oo 
20:Ol 
20:02 
20:03 
20:04 
20:05 
20:06 
20:07 
20 : 08 
20:09 
20: 10 
20:ll 
20:12 
20:13 
20:14 
20:15 
20:16 
20:17 
20: 18 
20:19 
20:20 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 

%dv %dv ppmdv PPmdV 

17.24 
17.26 
17.27 
17.35 
17.34 
17.33 
17.30 
17.30 
17.70 
18.35 
18.18 
17.27 
17.24 
17.02 
17.05 
17.03 
17.04 
17.20 
17.48 
18.02 
17.95 
17.23 
17.06 
16.96 
17.00 
17.00 
16.97 
17.01 
16.95 
17.00 
17.03 
17.08 
17.23 
17.25 
17.29 
17.32 
17.28 
17.27 
17.31 
17.42 

3.33 
3.39 
3.33 
3.22 
3.29 
3.25 
3.30 
3.31 
3.06 
2.33 
2.43 
3.10 
3.37 
3.61 
3.57 
3.58 
3.58 
3.42 
3.32 
2.64 
2.72 
3.26 
3.50 
3.67 
3.58 
3.61 
3.61 
3.59 
3.66 
3.61 
3.58 
3.55 
3.41 
3.35 
3.32 
3.30 
3.32 
3.34 
3.33 
3.31 

c-100 

348.80 
347.80 
340.10 
333.40 
332.50 
332.50 
336.80 
342.10 
338.00 
240.40 
238.90 
306.10 
424.50 
430.80 
438.50 
405.20 
383.40 
371.50 
371.90 
294.30 
275.90 
287.90 
341.60 
391.60 
374.10 
375.10 
379.30 
373.80 
376.20 
367.40 
355.90 
359.00 
345.90 
343.80 
340.90 
325.80 
323.70 
335.50 
343.70 
348.50 

24.42 
24.44 
24.71 
24.88 
25.14 
24.80 
24.63 
24.48 
21.62 
15.49 
15.64 
20.46 
21.92 
23.97 
24.25 
24.74 
24.95 
24.17 
21.98 
16.74 
16.67 
21.37 
23.47 
25.11 
25.33 
25.54 
25.72 
25.28 
25.85 
25.70 
25.75 
25.85 
25.29 
25.36 
25.27 
25.16 
25.17 
25.26 
25.07 
24.14 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 7 

(continued) 

Starting 
11-04-9 2 

Time 

20:21 
20:22 
20:23 
20:24 
20:25 
20:26 
20:27 
20:28 
20:29 
20: 30 
20:31 
20:32 
20: 33 
20:34 
20:35 
20:36 
20:37 
20:38 
20:39 
20:40 
20:41 
20:42 
20:43 
20:44 
20:45 
20:46 
20:47 
20:48 
20:49 
20:50 
20:51 
20:52 
20:53 
20:54 
20:55 
25:56 
20:57 
20 : 58 
20:59 
21:oo 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

17.30 
17.36 
17.33 
17.34 
17.34 
17.32 
17.32 
17.38 
17.32 
17.27 
17.21 
17.14 
17.30 
17.08 
17.05 
17.08 
17.06 
17.07 
17.04 
16.99 
16.95P 
17.11P 
17.65P 
17.29P 
17.02P 
16.99P 
16.97P 
16.98P 
17.1OP 
18.11P 
18.04P 
17.49P 
16.80P 
16.89P 
16.93P 
i6.98P 
17.04P 
16.99P 
17.02P 
17.09P 

3.20 
3.32 
3.26 
3.28 
3.28 
3.30 
3.29 
3.25 
3.31 
3.35 
3.41 
3.49 
3.32 
3.58 
3.57 
3.55 
3.55 
3.59 
3.59 
3.62 
3.69P 
3.58P 
3.04P 
3.26P 
3.58P 
3.60P 
3.65P 
3.68P 
3.62P 
2.64P 
2.64P 
2.97P 
3.79P 
3.74P 
3.71P 
j.64P 
3. 57P 
3.65P 
3.61P 
3.58P 

c-101 

336.10 
349.90 
344.20 
351.70 
349.00 
355.70 
358.70 
354.00 
356.50 
356.40 
354.00 
353.60 
338.20 
359.00 
356.40 
353.60 
349.30 
347.80 
349.40 
344.30 
351.90P 
347.10P 
299. OOP 
312.10P 
355.20P 
355.70P 
361.00P 
376.70P 
365.70P 
265. OOP 
214.30P 
239.40P 
406.30P 
404.40P 
366.90P 
36 i . 2  O? 
358.60P 
357.40P 
346.90P 
342.70P 

24.81 
24.40 
24.52 
24.59 
24.69 
24.83 
24.54 
24.01 
24.33 
24.49 
24.76 
24.81 
23.51 
24.65 
24.91 
25.07 
25.29 
25.23 
25.36 
25.26 
25.33P 
24.64P 
20.93P 
23.48P 
25.41P 
25.47P 
25.36P 
25.34P 
24.84P 
17.31P 
16.61P 
19.16P 
24.47P 
24.87P 
24.84P 
2 4 . 6 %  
24.13P 
24.26P 
24.18P 
24. OOP 

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



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

I 1  
‘ I  
I 

~’ I 1  

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 7 

(continued) 

Starting 
11-04-92 

Time 

21:Ol 
21:02 
21:03 
21:04 
21:05 
21:06 
21:07 
21:08 
21:09 
21:lO 
21:ll 
21:12 
21:13 
21:14 
21:15 
21:16 
21:17 
21:18 
21:19 
21:20 
21:21 
21:22 
21:23 
21:24 
21:25 
21:26 
21:27 
21:28 
21:29 
21:30 
21:31 
21:32 
21:33 
21:34 
21:35 
21:36 
21:37 
21:38 
21:39 
21:40 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.09P 
17. 08P 
17.07P 
17.01P 
16.96P 
16.94P 
16.95P 
16.88P 
16.84P 
16.84P 
16.86P 
16.88P 
16.91P 
16.98P 
17.69P 
18.11P 
18.02P 
17.15P 
16.91P 
16.86P 
16.92P 
16.89P 
16.93P 
16.94P 
16.93P 
16.94P 
16.98P 
17.02P 
17.07P 
17.08P 
17.13P 
17.14P 
17.19P 
17.26P 
17.23P 
17.21P 
17.26P 
17.30P 
17.32P 
17.29P 

3.54P 
3.55P 
3.58P 
3.63P 
3.67P 
3.70P 
3.67P 
3.74P 
3.79P 
3.78P 
3.77P 
3.76P 
3.73P 
3.64P 
3.17P 
2.5713 
2.65P 
3.35P 
3.65P 
3.72P 
3.65P 
3.68P 
3.73P 
3.73P 
3.72P 
3.64P 
3.62P 
3.64P 
3.57P 
3.52P 
3.45P 
3.49P 
3. SOP 
3.43P 
3.41P 
3.39P 
3.34P 
3.30P 
3.33P 
3.39P 

c-102 

346.40P 
344.60P 
337.70P 
337.70P 
342.80P 
356. SOP 
343.40P 
353.40P 
362.70P 
358.10P 
352.90P 
349.80P 
359.60P 
355. SOP 
342.20P 
279.60P 
263.90P 
284.90P 
324.40P 
343.20P 
346.60P 
350.90P 
351.40P 
340.80P 
350.20P 
349. OOP 
354.40P 
348. OOP 
350.60P 
360.30P 
357.10P 
342.40P 
337.20P 
338.30P 
342.80P 
342.10P 
354.90P 
359 .SOP 
354 .SOP 
357 .SOP 

23.92P 
23.91P 
23.96P 
24.01P 
24.20P 
24.37P 
24.47P 
24.72P 
25.01P 
25.04P 
24.87P 
24.95P 
24.78P 
24.54P 
19.66P 
15.89P 
16. OOP 
21.45P 
24.04P 
25.32P 
25.40P 
25.59P 
25.74P 
25.78P 
25.58P 
25. 57P 
25.65P 
25.35P 
24.95P 
24.89P 
24.69P 
24.53P 
24.37P 
24.03P 
24.03P 
24.06P 
23.72P 
23.66P 
23.60P 
23.60P 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 7 

(continued) 

Starting 
11-04-92 

Time 

21:41 
21:42 
21:43 
21:44 
21:45 
21:46 
21t47 
21:48 
21:49 
21:50 
21:51 
21:52 
21:53 
21r54 
21:55 
21:56 
21:57 
21:58 
21:59 
22 : 00 
22:Ol 
22:02 
22 : 03 
22 : 04 
22:05 
22 : 06 
22:07 
22:08 
22:09 
22:lO 
22:ll 
22:12 
22:13 
22 : 14 
22:15 
22:16 
22:17 
22:18 
22 : 19 
22:20 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.27P 
17.27 
17.24 
17.24 
17.16 
17.15 
17.08 
17.05 
17.04 
17.02 
17.43 
18.14 
18.03 
17.20 
16.84 
16.87 
16.93 
16.93 
16.93 
16.92 
16.99 
17.03 
16.99 
17.01 
17.02 
16.99 
16.96 
16.97 
17.04 
17.09 
17.10 
17.14 
17.11 
17.12 
17.07 
16.98 
17.03 
17.10 
17.11 
17 * 12 

3.43P 
3.39 
3.37 
3.33 
3.48 
3.53 
3.53 
3.54 
3.63 
3.59 
3.39 
2.59 
2.62 
3.24 
3.80 
3.74 
3.72 
3.67 
3.73 
3.67 
3.67 
3.58 
3.62 
3.63 
3.60 
3.62 
3.64 
3.65 
3.60 
3.54 
3.53 
3.51 
3.52 
3.51 
3.54 
3.63 
3.61 
3.54 
3.53 
3.51 

C-103 

359.20P 
363.60 
359.60 
358.80 
370.50 
366.20 
364.50 
365.40 
379.70 
384.70 
376.00 
259.60 
246.60 
287.30 
383.40 
365.80 
356.50 
349.20 
348.00 
358.90 
371.20 
361.40 
350.30 
342.60 
339.70 
341.50 
356.60 
374.20 
358.50 
351.80 
358.00 
353.20 
353.00 
356.80 
357.10 
370.30 
363.80 
355.60 
352.80 
343.00 

23.60P 
23.59 
23.66 
23.29 
23.68 
23.73 
23.99 
24.05 
24.05 
24.22 
21.90 
15.90 
15.94 
20.75 
24.38 
24.70 
24.70 
24.95 
25.01 
24.98 
24.90 
24.57 
24.71 
24.58 
24.52 
24.63 
24.68 
24.79 
24.72 
24.68 
24.84 
24.54 
24.82 
24.47 
24.62 
24.90 
24.31 
24.03 
24.06 
24.06 

1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 1 

11 
1 
1 
1 
1 



I 
I 
I 
I 
t 
I 
I 
I 
I 
1 
I 
I 
1 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 7 

(continued) 

Starting 
11-04-92 

Time 

22:21 
22:22 
22:23 
22 : 24 
22 : 25 
22:26 
22:27 
22:28 
22:29 
22:30 
22:31 
22 : 32 
22 : 33 
22: 34 
22:35 
22 : 36 
22 : 37 
22:38 
22:39 
22:40 
22:41 

181 MinAvg 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.11 
17.10 
17.07 
17.11 
17.11 
17.11 
17.12 
17.11 
17.09 
17.07 
17.07 
17.22 
17.09 
17.05 
17.05 
17.06 
17.86 
17.98 
17.88 
17.07 
17.05 

17.21 

~ 

3.52 
3.50 
3.55 
3.53 
3.52 
3.51 
3.50 
3.49 
3.51 
3.52 
3.52 
3.39 
3.49 
3.55 
3.55 
3.52 
2.99 
2.60 
2.73 
3.42 
3.50 

3.41 

343.30 
341.10 
349.00 
352.10 
344 .OO 
340.60 
337.20 
340.90 
336.80 
331.00 
333.40 
333.60 
334.40 
338.10 
335.20 
331.00 
313.40 
267.80 
273.10 
303.20 
319.30 

346.63 

-~ ~ 

24.43 
24.74 
25.09 
25.01 
25.22 
25.41 
25.10 
25.31 
25.52 
25.95 
26.10 
25.25 
26.23 
26.38 
26.31 
26.47 
20.44 
18.37 
18.50 
24.57 
25.89 

24.04 

Display Average rker Description 

Data was Absent from original raw data file. d 
L Local calibration(Initia1 Calibration or Drift Check) d 

d 

6 
1 R Remote Calibration(System Bias Check) d 

I 
I 
I 
1 

P Port Change(Data not included in average) 

C-104 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 8 

S tar t ing  
11-05-92 

Time 

09:29 
09:30 
09:31 
09:32 
09:33 
09:34 
09:35 
09 : 36 
09:37 
09:38 
09 : 39 
09 : 40 
09:41 
09:42 
09:43 
09 : 44 
09:45 
09:46 
09:47 
09:48 
09:49 
09:50 
09:51 
09:52 
09:53 
09:54 
09:55 
09:56 
09:57 
09 : 58 
09:59 
1o:oo 
1O:Ol 
10:02 
10:03 
lor04 
In f n g  
10:06 
10 : 07 
10:08 

Outlet  A Outlet  A Out let  A Outlet  A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.07 
17.10 
17.09 
17.08 
17.20 
17.23 
17.25 
17.45 
18.08 
17.18 
17.12 
17.19 
17.13 
17.13 
17.16 
17.16 
17.20 
17.15 
17.17 
17.20 
17.23 
17.26 
17.18 
17.24 
17.23 
17.21 
17.22 
17.19 
17.19 
17.11 
17.13 
17.16 
17.38 
18.25 
18.14 
11.90 
- _  lr;:90 
16.89 
16.97 
16.97 

3.64 
3.62 
3.64 
3.64 
3.58 
3.46 
3.49 
3.41 
2.58 
3.54 
3.64 
3.55 
3.61 
3.61 
3.59 
3.57 
3.54 
3.58 
3.56 
3.53 
3.50 
3.46 
3.55 
3.52 
3.50 
3.51 
3.51 
3.54 
3.56 
3.60 
3.58 
3.55 
3.47 
2.54 
2.62 
2.79 
I:?? 
3.79 
3.71 
3.70 

C-105 

387.40 
392.10 
397.00 
411.80 
409.10 
393.50 
399.10 
402.20 
339.10 
399.70 
418.40 
416.00 
406.80 
404.10 
395.20 
401.60 
397.00 
401.30 
402.50 
403.00 
401.80 
399.50 
416.30 
409.00 
402.50 
403.10 
403.70 
410.80 
403.80 
403.40 
396.20 
390.40 
385.60 
265.00 
230.80 
246.20 
341:an 
397.40 
388.50 
383.20 

27.02 
27.24 
27.39 
27.37 
26.84 
26.54 
27.12 
26.48 
23.53 
27.46 
27.62 
27.21 
27.60 
27.60 
27.50 
27.61 
27.29 
27.59 
27.45 
27.23 
26.96 
26.51 
26.99 
26.80 
26.72 
26.70 
26.26 
26.26 
26.32 
26.39 
26.15 
25.87 
24.70 
18.06 
17.83 
18.72 
25 s 07 
26.08 
26.45 
26.67 

I 
1 
i 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1~ 
1 
1 
1 



1 
I 
I 
I 
t 
1 
I 
1 
I 
1 
I 
I 
1 
I 
1 
I 
1 
I 
I 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 8 

(continued) 

Starting 
11-05-92 

Time 

10:09 
1O:lO 
10: 11 
10: 12 
10:13 
10:14 
10:15 
10: 16 
10: 17 
10:18 
10:19 
10:20 
10:21 
10:22 
10:23 
10:24 
10:25 
10:26 
10:27 
10:28 
10:29 
10:30 
10:31 
10:32 
10 : 33 
10 : 34 
10:35 
10:36 
10:37 
10:38 
10:39 
10x40 
10:41 
10:42 
10:43 
10:44 
10:45 
10:46 
10:47 
10:48 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16.94 
16.96 
16.96 
17.05 
17.08 
17.09 
17.17 
17.15 
17.14 
17.09 
17.20 
17.03 
17.04 
17.04 
17.01 
17.02 
17.08 
17.00 
17.01 
17.04 
17.25P 
17.09P 
17. OOP 
16.97P 
16.95P 
16.99P 
16.96P 
16.92P 
16.92P 
16.93P 
16.96P 
16.95P 
16.94P 
16.94P 
16.94P 
16.95P 
17.92P 
17.90P 
17.27P 
16.90P 

3.75 
3.73 
3.72 
3.63 
3.59 
3.59 
3.49 
3.53 
3.51 
3.55 
3.46 
3.61 
3.60 
3.59 
3.61 
3.61 
3.55 
3.62 
3.61 
3.59 
3.38P 
3.53P 
3.60P 
3.65P 
3.67P 
3.62P 
3.64P 
3.66P 
3.66P 
3.66P 
3.64P 
3.65P 
3.64P 
3.64P 
3.64P 
3.64P 
2.83P 
2.71P 
3.21P 
3.67P 

C-106 

387.90 
384.20 
388.10 
377.30 
374.30 
374.60 
356.20 
361.70 
374.60 
385.30 
376.80 
378.10 
384.90 
384.40 
385.90 
390.50 
382.40 
390.20 
384.60 
382.00 
368.80P 
372.30P 
364.70P 
368.40P 
366.50P 
372.40P 
371.70P 
367.80P 
365.50P 
363.80P 
356.50P 
357.70P 
357. OOP 
355.40P 
350. OOP 
352. OOP 
322.80P 
282.20P 
288.50P 
346.60P 

27.07 
27.14 
27.46 
27.46 
27.65 
27.41 
26.68 
26.97 
26.88 
26.96 
25.98 
26.90 
26.88 
26.96 
26.97 
26.79 
26.48 
27.27 
27.22 
27.38 
26.32P 
27.51P 
27.83P 
27.98P 
28.21P 
28.03P 
28.19P 
28.19P 
28.16P 
28.08P 
28.08P 
28.12P 
28.31P 
28.47P 
28.58P 
28.70P 
21.09P 
19.78P 
24.10P 
28.36P 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 8 

(continued) 

Starting 
11-05-92 

Time 

10:49 
10:50 
10:51 
10:52 
10:53 
10 : 54 
10 : 55 
10:56 
10 : 57 
10:58 
10:59 
11:oo 
11:Ol 
ll:02 
11:03 
11:04 
11:05 
11:06 
11:07 
11:08 
11:09 
11:lO 
11:ll 
11:12 
11: 13 
llr14 
11:15 
11: 16 
11:17 
11:18 
11: 19 
11:20 
11121 
llr22 
llr23 
ii:2i 
11:25 
11:26 
11:27 
11:28 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16.94P 
16.96P 
16.98P 
17.02P 
17.02P 
17.06 
17.41 
17.09 
17.16 
17.23. 
17.23 
17.24 
17.23 
17.18 
17.18 
17.34 
18.58 
18.26 
17.90 
16.82 
16.86 
17.05 
16.95 
16.92 
16.92 
16.95 
16.97 
16.95 
16.98 
17.00 
17.11 
17.07 
17.15 
17.17 
17.17 
17.28 
17.20 
17.19 
17.22 
17.24 

3.62P 
3.59P 
3.59P 
3..55P 
3.53P 
3.50 
3.18 
3.49 
3.42 
3.35 
3.34 
3.32 
3.33 
3.38 
3.39 
3.36 
2.07 
2.31 
2.60 
3.71 
3.71 
3.51 
3.60 
3.64 
3.64 
3.67 
3.57 
3.61 
3.60 
3.58 
3.47 
3.51 
3.43 
3.38 
3.40 
3.57 
3.29 
3.37 
3.33 
3.33 

C-107 

360.90P 
357.10P 
355.60P 
355.30P 
358.20P 
353.80 
331.90 
345.40 
362.00 
361.70 
355.10 
358.80 
357.90 
354.50 
359.00 
358.20 
282.90 
223.30 
225.10 
322.90 
373.10 
354.80 
360.80 
364.70 
363.20 
357.80 
345.60 
349.80 
343.50 
342.10 
342.00 
341.10 
347.60 
345.20 
347.20 
349.40 
328.60 
342.00 
344.70 
344.10 

28.61P 
28.86P 
28.89P 
28.76P 
28.89P 
28.69 
26.42 
28.87 
28.56 
28.21 
28.31 
28.33 
28.50 
28.89 
28.89 
27.85 
19.92 
19.82 
20.67 
28.23 
28.77 
28.13 
28.95 
28.98 
28.94 
28.73 
28.74 
29.09 
29.05 
29.15 
28.62 
29.08 
29.00 
28.92 
28.75 
27.94 
27.99 
27,91 
27.45 
27.22 

- 

1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



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

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 8 

(continued) 

Starting 
11-05-92 

Time 

11:29 
11130 
11:31 
11:32 
11:33 
11:34 
11:35 
11:36 
11:37 
11:38 
11 : 39 
11:40 
11:41 
11:42 
11:43 
11:44 
11:45 
11:46 
11:47 
11148 
11:49 
11:50 
11:51 
11:52 
11:53 

145 MinAvg 

l a  rker Description 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.30 
17.27 
17.26 
17.26 
17.23 
17.26 
17.27 
17.22 
17.21 
17.20 
17.23 
17.17 
17.14 
17.12 
17.14 
17.24 
17.13 
17.07 
17.09 
17.16 
17.28 
17.18 
17.20 
17.25 
17.56 

3.31 
3.30 
3.32 
3.32 
3.36 
3.36 
3.29 
3.36 
3.38 
3.40 
3.39 
3.41 
3.47 
3.48 
3.49 
3.47 
3.42 
3.57 
3.57 
3.47 
3.44 
3.38 
3.42 
3.42 
3.06 

342.00 26.51 
336.40 26.65 
340.50 26.46 
343.30 26.18 
342.90 25.87 
346.10 25.55 
343.60 25.33 
344.70 25.41 
346.60 25.38 
346.60 25.42 
343.60 25.19 
340.50 25.33 
343.70 25.29 
348.70 25.43 
350.10 25.35 
341.40 24.67 ~~ ~ 

326.46 25.18 
336.70 25.36 
337.40 25.15 
334.80 24.84 
341.50 24.18 
340.50 24.26 
348.20 24.29 
346.10 24.14 
314.80 21.91 

17.20 3.45 362.72 26.54 

Display Average 

A Data was Absent from original raw data file. J 

P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

1 L Local calibration( Initial Calibration or Drift Check) J 

I 
I C-108 



Fine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 9 

Starting 
11-05-92 

Time 

13:26 
13:27 
13:28 
13129 
13:30 
13:31 
13:32 
13:33 
13:34 
13:35 
13 : 36 
13: 37 
13:38 
13:39 
13:40 
13141 
13 : 42 
13:43 
13:44 
13:45 
13:46 
13:47 
13:48 
13:49 
13:50 
13:51 
13 : 52 
13:53 
13 : 54 
13:55 
13:56 
13:57 
13:58 
13:59 
14 : 00 
14:Ol 
14:02 
14:03 
14:04 
14 : 05 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 

%dv %dv PPdV PPmdv 

17.24 
17.24 
17.20 
17.87 
17.57 
16.91 
16.93 
16.97 
16.98 
16.98 
16.99 
17.16 
16.95 
16.94 
16.96 
17.08 
17.00 
16.95 
16.96 
16.91 
16.99 
17.07 
16.99 
17.00 
17.03 
17.06 
17.05 
17.02 
17.02 
17.00 
17.09 
17.02 
17.04 
17.01 
17.03 
17.08 
16.98 
16.96 
16.98 
17.02 

3.34 
3.32 
3.37 
2.77 
2.87 
3.68 
3.64 
3.59 
3.57 
3.57 
3.58 
3.38 
3.57 
3.58 
3.56 
3.48 
3.47 
3.55 
3.54 
3.60 
3.57 
3.41 
3.52 
3.50 
3.47 
3.45 
3.46 
3.48 
3.47 
3.49 
3.42 
3.48 
3.45 
3.47 
3.48 
3.42 
3.50 
3.52 
3.51 
3.46 

c-109 

362.10 
351.40 
343.60 
312.90 
310.00 
345.30 
351.20 
358.40 
357.00 
350.10 
344.00 
332. BO  
340.80 
338.30 
340.10 
339. BO  
330.30 
336.90 
332.80 
331.80 
335.60 
324.50 
346.40 
350.40 
356.60 
354.30 
348.60 
349.10 
348.20 
348.70 
351.30 
343.00 
352.30 
352.20 
355.10 
352.30 
340.90 
342.30 
345.90 
348.40 

25.63 
25.86 
26.19 
22.41 
24.77 
26.95 
26.83 
26.87 
26.84 
26.90 
26.76 
25.74 
26.89 
26.96 
26.80 
26.25 
26.33 
26.62 
26.60 
26.46 
26.04 
26.04 
26.92 
26.86 
26.62 
26.51 
26.53 
26.84 
26.88 
27.22 
26.79 
27.50 
27.44 
27.52 
27.39 
26.91 
27.31 
27.35 
27.23 
27.10 

1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 1  

1 
1 
1 

1~ 



I 
€ 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 9 

(continued) 

Starting 
11-05-92 

Time 

14:06 
14 : 07 
14 : 08 
14 : 09 
14:lO 
14:ll 
14 : 12 
14 : 13 
14 : 14 
14 : 15 
14:16 
14 : 17 
14:18 
14 : 19 
14 : 20 
14:21 
14:22 
14 : 23 
14:24 
14:25 
14:26 
14 : 27 
14:28 
14:29 
14:30 
14 : 31 
14 : 32 
14:33 
14:34 
14 : 35 
14:36 
14:37 
14:38 
14 : 39 
14:40 
14:41 
14:42 
14:43 
14:44 
14 : 45 

~~ ~ ~ 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.22 
17.97 
17.88 
17.39 
16.95 
17.02 
16.95 
16.95 
16.89 
16.91 
17.01 
16.97 
16.97 
16.98 
16.98 
17.29 
18.15 
18.02 
17.11 
17.16 
16.92P 
16.97P 
16.99P 
16.96P 
16.93P 
16.92P 
16.96P 
16.98P 
17.03P 
17.01P 
17. OOP 
17.14P 
17.83P 
16.97P 
16.93P 
16.98P 
16.99P 
17.02P 
17.06P 
17.09P 

3.33 
2.54 
2.61 
3.04 
3.52 
3.44 
3.49 
3.49 
3.56 
3.53 
3.44 
3.44 
3.46 
3.44 
3.44 
3.22 
2.35 
2.46 
3.26 
3.35 
3.48P 
3.48P 
3.48P 
3.51P 
3.54P 
3.52P 
3.50P 
3.45P 
3.42P 
3.42P 
3.45P 
3.34P 
2.55P 
3.48P 
3.53P 
3.47P 
3.46P 
3.43P 
3.40P 
3.36P 

c-110 

341.40 
296.40 
291.10 
286.80 
334.90 
341.90 
338.30 
341.60 
343.00 
344.30 
347.50 
344.10 
351.30 
373.70 
395.00 
394.80 
252.20 
213.50 
284.40 
413.30 
397.60P 
399.60P 
391.50P 
391.20P 
393.50P 
388.90P 
373.70P 
373.20P 
372. SOP 
366.00P 
367.50P 
354.40P 
302.90P 
349.50P 
371.60P 
380. OOP 
371.20P 
361.60P 
361.60P 
354.90P 

26.05 
19.73 
19.81 
23.17 
27.17 
27.07 
27.59 
27.65 
27.76 
27.70 
27.27 
27.48 
27.53 
27.52 
27.35 
25.51 
18.78 
18.85 
24.25 
25.37 
27.59P 
27.67P 
27.56P 
27.67P 
27.65P 
27.80P 
27.76P 
27.63P 
27.32P 
27.51P 
27.47P 
26.92P 
23.65P 
27.53P 
27.49P 
27.45P 
27.34P 
21.11P 
26.99P 
27.07P 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 9 

(continued) 

Starting 
11-05-92 

Time 

14:46 
14:47 
14:48 
14:49 
14:50 
14:51 
14:52 
14:53 
14:54 
14:55 
14:56 
14 : 57 
14:58 
14:59 
15:OO 
15:Ol 
15: 02 
15:03 
15:04 
15 : 05 
15:06 
15:07 
15:08 
15:09 
15:lO 
15111 
15:12 
15:13 
15:14 
15: 15 
15: 16 
15: 17 
15:18 
15 : 19 
15:20 
15:21 
15 : 22 
15:23 
15:24 
15:25 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

17.10P 
17.12P 
17.11P 
17.09P 
17.11P 
17.20 
17.18 
17.09 
17.02 
16.98 
17.01 
17.06 
17.00 
16.97 
16.99 
16.98 
16.99 
16.99 
16.97 
16.99 
17.09 
17.09 
17.10 
17.14 
17.15 
17.14 
17.12 
17.12 
17.08 
17.04 
17.11 
17.10 
17.10 
17.05 
17.05 
17.10 
17.09 
17.08 
17.10 
17.61 

3.36P 
3.34P 
3.32P 
3.36P 
3.33P 
3.25 
3.25 
3.34 
3.41 
3.47 
3.43 
3.39 
3.45 
3.49 
3.48 
3.47 
3.45 
3.48 
3.51 
3.49 
3.40 
3.41 
3.40 
3.35 
3.35 
3.35 
3.38 
3.38 
3.44 
3.46 
3.41 
3.42 
3.40 
3.44 
3.44 
3.40 
3.41 
3.41 
3.40 
3.00 

c-111 

353.10P 
349.90P 
361.60P 
364.20P 
367. OOP 
365.30 
353.50 
359.20 
360.40 
370.50 
369.40 
358.40 
357.10 
361.70 
363.30 
349.70 
350.20 
346.30 
344.80 
349.30 
341.70 
339.40 
345.30 
348.70 
335.80 
335.10 
344.80 
344.90 
341.80 
341.20 
346.50 
362.90 
347.20 
350.80 
354.30 
354.40 
352.90 
349.30 
349.20 
359.70 

26.95P 
26.85P 
26.87P 
26.97P 
26.93P 
26.27 
25.96 
26.66 
26.89 
27.01 
26.96 
26.84 
26.92 
27.03 
27.15 
27.14 
26.98 
27.28 
27.54 
27.74 
27.34 
27.34 
27.26 
27.02 
27.27 
27.35 
27.54 
27.66 
27.77 
27.73 
27.13 
27.17 
27.00 
27.12 
27.12 
27.02 
27.13 
27.16 
27.03 
23.96 

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



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

Time 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 
%dv %dv PPmdv ppndv 

15:26 
15:27 
15:28 
15:29 
15:30 
15 : 31 
15:32 
15:33 
15:34 

15 : 36 
15:37 
15:38 
15:39 

18.25 2.32 229.20 18.99 
18.07 2.46 225.30 19.71 
17.06 3.44 333 -50 26.24 
17.05 3.47 413.30 26.96 
17.10 3.39 409.30 27.39 
17.15 3.37 388.70 27.45 
17.14 3.37 385.90 27.52 
17.17 3.34 363.70 27.26 
17.21 3.34 360.60 27.32 

_._ ~ _ _  ~~ 

17.24 3.31 357.50 27.22 
17.17 3.33 368.30 27.55 
17.18 3.33 363.30 27.41 
17.21 3.31 347.00 27.21 

15 : 35 I 17.20 3.33 361.20 21-38 

15:40 
15:41 
15 : 42 
15:43 
15 : 44 
15145 
15146 
15:47 
15:48 
15:49 
15:50 

145 MinAvg 

17.16 3.37 357.60 27.41 
17.07 3.44 379.60 27.77 
17.93 2.69 370.70 21.36 
18.02 2.52 320.70 20.16 
18.03 2.43 286.20 21.85 
17.03 3.39 354.90 28.15 
16.86 3.65 392.70 28.57 
16.93 3.57 389.50 28.65 
16.97 3.53 377.60 28.43 
17.04 3.47 373.30 28.12 
17.00 3.48 352.00 28.31 

17.14 3.36 346.27 26.40 

arker Description Display Average 

A Data was Absent from original raw data file. J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(Systern Bias Check) J 

I 
1 
1 
I c-112 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 10 

Starting 
11-05-92 

Time 

16:45 
16:46 
16:47 
16:48 
16:49 
16:50 
16:51 
16:52 
16:53 
16:54 
16:55 
16:56 
16:57 
16 : 58 
16:59 
17:oo 
17:Ol 
17 : 02 
17:03 
17 : 04 
17 : 05 
17:06 
17:07 
17 : 08 
17:09 
17:lO 
17:ll 
17:12 
17 : 13 
17:14 
17:15 
17 : 16 
17r17 
17:18 
17 : 19 
17:20 
17r21 
17:22 
17:23 
17:24 
17:25 

Outlet A Outlet A Outlet A Outlet A 
02 c02 CQ NOx 
%dv %dv PPmdv PPmdv 

17.20 
17.26 
17.30 
17.30 
17.29 
17.26 
17.27 
17.30 
17.31 
17.28 
17.31 
17.31 
17.32 
17.33 
17.36 
17.35 
17.35 
17.28 
17.28 
17.26 
17.25 
17.25 
17.48 
17.46 
17.46 
17.48 
17.42 
17.39 
17.36 
17.39 
17.48P 
17.36P 
17.77P 
17.33P 
17.32P 
17.35P 
17 l a p  
18.11P 
17.95P 
17.45P 
16.80P 

3.42 
3.39 
3.35 
3.33 
3.32 
3.30 
3.27 
3.25 
3.27 
3.35 
3.34 
3.29 
3.24 
3.22 
3.18 
3.22 
3.22 
3.35 
3.34 
3.31 
3.29 
3.35 
3.17 
3.19 
3.21 
3.11 
3.13 
3.22 
3.28 
3.26 
3.09P 
3.26P 
2.88P 
3.28P 
3.24P 
3.29P 
3,anl? 
2.54P 
2.69P 
2.90P 
3.81P 

C-113 

353.30 
351.00 
356.00 
357.90 
356.60 
360.00 
359.70 
354.60 
357.50 
362.10 
359.80 
360.00 
359.50 
358.40 
355.00 
352.90 
354.40 
362.40 
360.00 
353.20 
356.40 
360.20 
342.10 
328.90 
327.80 
332.90 
331.50 
332.80 
337.30 
328.40 
310.30P 
317.30P 
294.70P 
326.20P 
324.10P 
318.40P 
27-4 nnD 
296.60P 
279.50P 
283.90P 
321.60P 

--".--- 

25.37 
25.21 
25.18 
25.08 
25.17 
25.30 
25.18 
25.07 
25.07 
25.49 
25.43 
25.39 
25.16 
24.97 
24.82 
24.82 
24.93 
25.29 
25.20 
25.24 
25.29 
25.08 
23.01 
23.16 
23.09 
22.75 
22.54 
22.41 
22.45 
22.33 
21.64P 
22.66P 
19.89P 
22.68P 
22.69P 
22.63P 

16.54P 
16.83P 
19.77P 
25,16P 

7 2  ncD __.""_ 

I 
1 
1 
1 
rn 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 

' I  
I~ 



I 
I 
I 
I 
1 
f 
I 
I 
I 
‘1 
I 
1 
1 

I 
I 

St art ing 
11-05-92 

Time 

17126 
17:27 
17:28 
17:29 
17:30 
17:31 
17:32 
17:33 
17 : 34 
17 : 35 
17:36 
17137 
17:38 
17:39 
17:40 
17:41 
17:42 
17:43 
17:44 
17:45 
17:46 
17:47 
17:48 
17:49 
17:50 
17:51 
17 : 52 
17 : 53 
17:54 
17:55 

71 MinAvg 

Pine Hall Brick 
Cyclone Outlet A 
Raw CEM Data 

Run 10 
(continued) 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16.92 
17.21 
17.72 
17.34 
16.95 
17.84 
18.22 
17.88 
16.84 
17.01 
17.12 
17.16 
17.24 
17.32 
17.37 
17.38 
17.42 
17.41 
17.42 
17.40 
17.35 
17.32 
17.29 
17.19 
17.17 
17.18 
17.16 
17.13 
17.11 
17.11 

3.66 
3.54 
2.97 
2.95 
3.64 
3.08 
2.46 
2.53 
3.70 
3.65 
3.44 
3.46 
3.37 
3.32 
3.24 
3.23 
3.19 
3.20 
3.19 
3.18 
3.29 
3.24 
3.35 
3.36 
3.46 
3.43 
3.42 
3.51 
3.46 
3.56 

330.70 
335.00 
303.20 
310.10 
326.60 
290.90 
206.60 
202.80 
334.20 
372.60 
358.30 
351.90 
359.70 
368.20 
370.00 
368.90 
370.70 
363.00 
369.90 
368.30 
370.10 
368.80 
368.40 
375.30 
379.00 
378.30 
374.00 
375.60 
375.80 
373.20 

25.08 
23.94 
21.11 
24.00 
24.54 
19.25 
15.69 
16.64 
23.33 
23.82 
23.84 
23.78 
23.33 
23.22 
23.22 
23.14 
23.04 
23.16 
23.14 
23.09 
23.22 
23.30 
23.39 
23.85 
24.12 
24.17 
24.40 
24.49 
24.57 
24.54 

17.32 3.29 348.71 23.76 

Display Average Marker Description - r -  Data was Absent from original raw data file. 

I R Remote Calibration(Sy6tem Bias Check) J 

J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 

C-114 



Time 

11:38 
11:39 
11:40 
11:41 
11:42 
11:43 
11:44 
11:45 
11:46 
11:47 
11:48 
11149 
llr50 
11:51 
11:52 
llt53 
11:54 
11:55 
11:56 
11:57 
11:58 
11159 
12 : 00 
12:Ol 
12 : 02 
12103 
12 : 04 
12:05 
12:06 
12:07 
12:08 
12:09 
12:lO 
l2:ll 
12:12 
12113 
12:14 
12 : 15 
12 : 16 
12:17 

Outlet A Outlet A Outlet A Outlet A 
02 c02 CO NOx 

%dv %dv PPmdv PPmdv 

16.93 
16.93 
16.95 
16.96 
16.96 
16.92 
16.93D 
16.95D 
16.92D 
16.89D 
16.85 
16.87 
16.84 
16.88 
16.89 
16.85 
16.91 
16.96 
16.93 
16.92 
16.87 
16.85 
16.84 
16.82 
16.81 
16.75 
17.62 
17.81 
17.85 
17.10 
17.70 
17.71 
17.72 
17.77 
17.80 
17.62 
16.58 
16.56 
16.76 
16.77 

3.52 
3.49 
3.52 
3.46 
3.50 
3.51 
3.54D 
3.47D 
3.53D 
3.54D 
3.58 
3.58 
3.59 
3.60 
3.52 
3.58 
3.56 
3.44 
3.49 
3.51 
3.48 
3.55 
3.58 
3.60 
3.57 
3.59 
2.96 
2.54 
2.58 
3.23 
2.80 
2.64 
2.63 
2.59 
2.56 
2.73 
3.53 
3.79 
3.50 
3.48 

C-115 

398.90 
400 .EO 
402.40 
401.00 
398.70 
395.90 
388. OOD 
384.40D 
382.90D 
381.80D 
374.80 
365.40 
370.40 
373.20 
364.20 
354.90 
359.90 
357.10 
361.00 
361.30 
361.50 
358.90 
361.40 
358.80 
363.20 
412.80 
400.90 
326.20 
292.60 
304.30 
259.90 
202.00 
198.10 
196.40 
197.40 
214.80 
275.00 
353.70 
338.40 
329.00 

26.57 
26.31 
26.04 
25.97 
26.20 
26.43 
26.38D 
26.45D 
26.65D 
26.74D 
26.76 
26.72 
26.67 
26.51 
26.56 
26.67 
26.53 
26.45 
26.46 
26.62 
26.75 
26.76 
26.81 
27.00 
26.74 
26.95 
20.88 
18.81 
18.50 
23.30 
19.60 
18.80 
18.88 
18.73 
18.76 
19.87 
26.30 
28.21 
28.07 
28.31 

I 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



I 
I 
I 
I' 
I 
T 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 11 

(continued) 

Starting 
11-06-92 

Time 

12r18 
12119 
12:20 
12:21 
12 : 22 
12:23 
12:24 
12 : 25 
12126 
12:27 
12128 
12r29 
12r30 
12r31 
12:32 
12:33 
12 : 34 
12 : 35 
12:36 
12r37 
12:38 
12 : 39 
12:40 
12:41 
12r42 
12r43 
12144 
12r45 
12r46 
12:47 
12r48 
12149 
12 : 50 
12151 
12:52 
12:53 
12 : 54 
12 : 55 
12:56 
12r57 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16.86 
16.84 
16.85 
16.93 
17.04 
16.95 
16.94 
16.98 
17.02 
17.01 
17.10 
17.09 
17.11 
17.14 
17.15 
17.12 
17.13 
17.04 
16.96 
16.90 
16.86 
16.79 
16.77 
16.78 
16.74 
16.75 
16.74 
16.74 
16.77 
16.77 
16.75 
16.72 
16.70 
16.61 
16.61 
16.58 
16.54 
16.57 
16.55 
16.52 

3.51 
3.51 
3.49 
3.36 
3.31 
3.32 
3.40 
3.33 
3.27 
3.32 
3.28 
3.28 
3.21 
3.15 
3.19 
3.24 
3.16 
3.27 
3.38 
3.37 
3.46 
3.56 
3.53 
3.51 
3.61 
3.55 
3.54 
3.60 
3.53 
3.49 
3.56 
3.59 
3.54 
3.67 
3.69 
3.70 
3.80 
3.76 
3.72 
3.79 

328.40 
314.90 
295.70 
290.40 
287.20 
278.00 
292.40 
294.80 
301.30 
299.30 
300.40 
298.90 
298.20 
295.60 
298.90 
300.70 
300.30 
308.90 
328.00 
333.50 
337.80 
350.70 
350.20 
345.50 
345.70 
344.70 
340.40 
340.50 
333.60 
329.90 
328.70 
333.70 
337.80 
349.80 
345.30 
336.50 
334.50 
330.80 
32.9.60 
325.10 

C-116 

28.36 
28.09 
27.95 
27.16 
26.34 
27.14 
27.49 
27.45 
27.23 
27.32 
26.89 
27.16 
27.09 
27.00 
26.93 
27.03 
27.06 
27.17 
27.41 
27.50 
27.68 
27.96 
28.09 
27.90 
28.02 
28.14 
28.33 
28.23 
28.20 
28.19 
28.37 
28.06 
27.85 
27.73 
27.48 
27.48 
27.71 
27.62 
27.72 
27.93 



Starting 
11-06-92 

Time 

12:58 
12 : 59 
13:OO 
13:Ol 
13 : 02 
13:03 
13:04 
13:05 
13 : 06 
13:07 
13:08 
13:09 
13:lO 
13:ll 
13 : 12 
13: 13 
13:14 
13:15 
13:16 
13:17 
13:18 
13:19 
13:20 
13:21 
13 : 22 
13:23 
13:24 
13:25 
13:26 
13:27 
13:28 
13129 
13:30 
13:31 
13:32 

13:34 
13:35 
13:36 
13:37 

?-at22 -- - -- 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 11 

(continued) 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

16.56 
16.58 
16.62 
16.63 
16.59 
16.58 
16.61 
16.69 
16.79 
16.72 
16.70 
16.78 
16.85 
16.87 
16.91P 
17.17P 
17.93P 
18.09P 
17.70P 
16.61P 
16.65P 
16.74P 
16.73P 
16.76P 
17.69P 
17.62P 
17.30P 
16.33P 
16.44P 
16.53P 
16.54P 
16.64P 
16.70P 
16.63P 
16.72P 

16.81P 
16.78P 
16.77P 
16.77P 

I 6  70D -". . -- 

3.79 
3.72 
3.69 
3.71 
3.72 
3.71 
3.72 
3.63 
3.50 
3.59 
3.62 
3.53 
3.46 
3.45 
3.39P 
3.33P 
2.45P 
2.26P 
2.60P 
3.49P 
3.67P 
3.56P 
3.57P 
3.59P 
2.79P 
2.70P 
2.81P 
3.94P 
3.91P 
3.78P 
3.78P 
3.76P 
3.60P 
3.68P 
3.64P 

3.51P 
3.55P 
3.60P 
3.56P 

2 5RD - - - - -  

C-117 

323.30 
321.50 
319.90 
316.20 
320.70 
322.80 
320.00 
323.00 
324.70 
319.80 
311.00 
318.70 
314.60 
316.40 
314.60P 
310.10P 
237.30P 
205.60P 
220.40P 
292. OOP 
355.20P 
324.90P 
321.70P 
323.40P 
274.80P 
239.60P 
234. SOP 
291.40P 
313.70P 
305.70P 
298.90P 
298.10P 
293.60P 
303. OOP 
306.10P 
304.40P 
305.20P 
306.70P 
312. SOP 
313.80P 

27.93 
28.04 
28.07 
27.99 
28.11 
28.22 
28.22 
27.99 
27.87 
27.91 
27.88 
27.66 
27.34 
27.07 
27.06P 
25.39P 
18.89P 
17.15P 
19.34P 
26.11P 
27.54 
27.78 
27.89 
27.84 
20.37 
19.93 
21.22 
28.51 
28.79 
28.88 
29.22 
28.72 
28.25 
28.76 
28.56 

28.48 
28.63 
28.78 
28.84 

3 R .  5R - -_ - -  

I 
1 
1 
1 
1 
1 
1 
1 
II 
1 
1 
1 
1 
II 
1 
II 
1 
1 
1~ 



1 
1 
I 
I 
Q 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 11 

(continued) 

Starting 
11-06-92 

Time 

13:38 
13:39 
13:40 
13:41 
13:42 
13:43 
13:44 
13:45 
13:46 
13:47 
13:48 
13:49 
13:50 
13:51 
13:52 
13:53 
13 : 54 
13 : 55 
13:56 
13:57 
13:58 
13:59 
14 : 00 
14:Ol 
14 : 02 
14:03 
14:04 
14 : 05 
14 : 06 
14:07 
14 : 08 
14:09 
14:lO 
14:ll 
14:12 
14:13 
14:14 
14:15 
14:16 
14 : 17 

~~~ 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
$dv %dv PPmdv PPmdv 

16.76P 
16.79P 
16.76P 
16.77P 
16.79P 
16.86P 
16.96P 
16.91P 
16.95P 
16.98P 
17.20P 
17.80P 
16.87 
16.75 
16.75 
16.73 
16.76 
16.78 
16.77 
16.78 
16.76 
16.78 
16.79 
16.77 
16.81 
16.84 
16.80 
16.80 
16.79 
16.72 
16.66 
16.64 
16.65 
16.66 
16.69 
16.69 
16.81 
16.75 
16.70 
17.29 

3.56P 
3.55P 
3.58P 
3.60P 
3.56P 
3.49P 
3.41P 
3.41P 
3.37P 
3.37P 
3.29P 
2.41P 
3.35 
3.60 
3.62 
3.62 
3.59 
3.59 
3.60 
3.57 
3.59 
3.59 
3.60 
3.59 
3.58 
3.49 
3.55 
3.56 
3.56 
3.62 
3.70 
3.70 
3.68 
3.70 
3.65 
3.64 
3.56 
3.56 
3.63 
3.30 

C-118 

314.40P 
316.80P 
314.60P 
305.70P 
303. OOP 
303.70P 
305.30P 
307.60P 
307.10P 
303.20P 
295.50P 
264.40P 
316.00 
328.50 
328.80 
327.40 
330.60 
333.60 
335.20 
328.00 
323.20 
318.70 
316.60 
312.60 
311.80 
316.10 
319.30 
315.70 
314.50 
318.70 
319.80 
316.20 
318.30 
316.80 
311.10 
311.80 
310.40 
307.10 
315.70 
301.70 

28.90 
28.73 
28.85 
28.72 
28.66 
28.71 
28.39 
28.80 
28.37 
28.34 
27.35 
23.59 
28.22 
28.45 
28.63 
28.63 
28.49 
28.45 
28.35 
28.11 
28.24 
28.20 
28.26 
28.33 
28.33 
28.25 
28.23 
27.89 
27.74 
28.01 
28.17 
28.30 
28.26 
28.46 
28.51 
28.73 
28.04 
28.37 
28.70 
24.73 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 11 

(continued) 

Starting 
11-06-92 

Time 

14 : 18 
14:19 
14:20 
14:21 
14:22 
14:23 
14:24 
14:25 
14:26 
14:27 
14 : 28 
14:29 
14:30 
14:31 
14:32 
14:33 
14:34 
14:35 
14:36 
14 : 37 
14:38 
14 : 39 
14 : 40 
14:41 
14 : 42 
14:43 
14:44 
14 : 45 
14:46 
14:47 
14:48 
14:49 
14 : 50 
14:51 
14:52 
14:53 
1 4 ~ 5 4  
14:55 
14:56 
14 : 57 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.76 
17.61 
16.70 
16.42 
16.48 
16.48 
16.54 
16.57 
16.63 
16.70 
16.71 
16.77 
16.82 
16.84 
16.87 
16.88 
16.87 
16.85 
16.83 
16.80 
16.76 
16.74 
16.65 
17.53 
17.69 
17.52 
16.58 
16.53 
16.58 
16.59 
16.60 
16.60 
16.64 
16.73 
16.77 
16.79 
16.70 
16.67 
16.66 
16.65 

2.63 
2.74 
3.39 
3.93 
3'. 84 
3.82 
3.78 
3.76 
3.69 
3.61 
3.59 
3.56 
3.49 
3.46 
3.46 
3.43 
3.43 
3.47 
3.51 
3.54 
3.59 
3.60 
3.67 
3.06 
2.64 
2.69 
3.62 
3.79 
3.75 
3.73 
3.72 
3.71 
3.70 
3.59 
3.56 
3.51 
3.61 
3.67 
3.70 
3.71 

c-119 

224.90 
220.30 
253.70 
333.90 
325.20 
338.30 
334.70 
329.00 
326.40 
318.20 
316.60 
314.90 
310.10 
312.60 
317.90 
321.40 
322.50 
322.10 
324.50 
328.70 
330.80 
328.10 
329.60 
298.90 
247.80 
240.90 
274.50 
301.70 
295.70 
287.40 
289.50 
298.10 
300.90 
300.90 
302.30 
302.60 
305.00 
310.80 
315.70 
317.10 

20.10 
20.57 
25.95 
28.79 
29.32 
29.51 
29.24 
29.18 
29.01 
28.76 
28.69 
28.54 
28.53 
28.67 
28.53 
28.55 
28.51 
28.72 
28.82 
28.86 
28.67 
28.65 
28.97 
22.23 
20.06 
20.41 
27.65 
28.66 
28.81 
29.22 
29.30 
29.24 
29.45 
29.32 
29.08 
28.93 
28.70 
28.35 
28.16 
28.00 

I 
1 
i 
1 
E 
1 
n 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1~ 



I 
I 
I 
1 
I 
li 
1 
I 
l 
a 
I 
I 
0 

Time 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 11 

(continued) 

Outlet A Outlet A 
02 c02 
%dv %dv 

Starting 
11-06-92 

15:02 
15:03 
15:04 

16.65 3.71 
16.66 3.69 
16.63 3.73 

14:58 16.67 
14:59 16.67 
15:OO 16.67 
15 : 01 16.65 3.71 

15:05 16.69 3.67 
15 : 06 I 16.69 3.64 
15 : 07 
15:08 
15:09 
15: 10 
15:ll 
15:12 
15:13 
15:14 
15:15 
15 : 16 
15:17 
15:18 
15:19 

16.67 3.69 
16.67 3.70 
16.64 3.70 
16.60 3.74 
16.55 3.78 
16.52 3.82 
16.52 3.82 
16.51 3.84 
16.49 3.87 
16.50 3.87 
16.50 3.86 
16.53 3.83 
16.56 3.82 

Outlet A 
co 

PPmdv 

314.30 
314.70 
318.90 
318.60 
319.60 
322.00 
324.70 
321.80 
317.00 
318.90 
321.80 
321.90 
321.80 
321.10 
314.90 
315.30 
314.30 
309.50 
308.70 
307.10 
305.40 
295.30 

Outlet A 
NOx 

PPmdv 

27.74 
27.46 
27.54 
27.72 
28.06 
28.24 
28.46 
28.27 
28.41 
28.67 
28.80 
28.83 
29.04 
29.40 
29.61 
29.66 
29.80 
30.05 
30.24 
30.36 
30.51 
30.39 

222 MinAvg 1 16.83 3.51 319.34 27.38 

(Harker Description 

A Data was Ab6ent from original raw data file. 
D 
E 
L 
M 
P Port Change(Data not included in average) 
R Remote Calibration(Sy6tem Bias Check) 

Sampling halted due to power loss(Data ncjc averaged) 
Equipment failure at Outlet A(Data not averaged)' 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 

I 
I 

Display Average 

J 
J 
J 
J 
J 
4 
4 

I GI20 



Time 

17:33 
17:34 
17 : 35 
17 : 36 
17137 
17:38 
17:39 
17:40 
17:41 
17:42 
17:43 
17:44 
17 : 45 
17 : 46 
17:47 
17:48 
17:49 
17:50 
17:51 
17 : 52 
17:53 
17:54 
17:55 
17 : 56 
17:57 
17 : 58 
17:59 
18:OO 
18:Ol 
18:02 
18:03 
18:04 
18:05 
18:06 
18:07 
18:08 
18:09 
18: 10 
18:ll 
18:12 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

18.19 
18.20 
17.94 
16.94 
17.16 
17.20 
17.23 
17.29 
17.29 
17.41 
17.42 
17.43 
17.47 
17.45 
17.40 
17.37 
17.38 
17.35 
17.29 
17.26 
17.26 
17.34 
17.32 
17.29 
17.27 
17.32 
17.34 
17.30 
17.30 
17.29 
17.35 
17.29 
17.24 
17.31 
17.33 
17.37 
17.37 
17.32 
17.25 
17.31 

2.73 
2.59 
2.65 
3.79 
3.68 
3.54 
3.53 
3.48 
3.47 
3.44 
3.36 
3.33 
3.29 
3.31 
3.35 
3.39 
3.37 
3.41 
3.46 
3.48 
3.50 
3.44 
3.45 
3.51 
3.53 
3.48 
3.45 
3.49 
3.51 
3.54 
3.57 
3.52 
3.55 
3.51 
3.49 
3.47 
3.43 
3.48 
3.56 
3.51 

c-121 

271.70 
215.90 
216.70 
318.20 
364.10 
350.70 
337.40 
337.00 
341.90 
343.50 
345.30 
347.90 
350.80 
352.90 
354.70 
359.50 
371.00 
377.20 
368.40 
377.40 
380.40 
378.60 
374.50 
376.90 
374.80 
378.50 
381.00 
376.60 
374.40 
377.80 
377.20 
375.90 
382.70 
377.00 
378.50 
380.10 
381.10 
378.10 
378.80 
376.60 

19.36 
18.44 
19.22 
26.05 
26.59 
26.54 
26.33 
25.98 
25.84 
25.67 
25.45 
25.55 
25.28 
25.34 
25.58 
25.74 
25.61 
25.60 
25.74 
25.58 
25.30 
24.84 
24.22 
23.99 
23.85 
23.57 
23.55 
23.75 
23.96 
24.22 
24.60 
24.27 
24.20 
23.96 
23.88 
23.88 
23.81 
23.76 
23.93 
23.47 

I 
1 
1 
i 
i 
1 
li 
1 
1 
a 
1 
1 
1 
1 

1 
1 
1 
1 

11 



I 
I 
1 
9 
I 
I 
1 
I 
I' 
1 
I 
I 
1 
' I  
I 
I 
' I  
I 
I 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 12 

(continued) 

Starting 
11-06-92 

Time 

18:13 
18:14 
18:15 
18:16 
18:17 
18:18 
18:19 
18:20 
18:21 
18 : 22 
18:23 
18:24 
18 : 25 
18:26 
18:27 
18r28 
l8:29 
18:30 
18:31 
18:32 
18:33 
18:34 
18:35 
18:36 
18:37 
18:38 
18:39 
18140 
18141 
18:42 
18:43 
18:44 
18:45 
18:46 
18:47 
18:48 
18:49 
18:50 
18 : 51 
18:52 

Outlet A Outlet A Outlet A Outlet A 
02 c02 eo NOx 

%dv %dv PPmdv PPmdv 

17.33 
17.33 
17.33 
17.36 
17.41 
17.45 
17.55 
17.50 
17.52 
17.55 
17.56 
17.58 
17.54 
17.53 
17.53 
17.49 
17.48 
17.42 
17.43 
17.43 
17.45 
17.46 
17.43 
17.45 
18.44 
18.41 
18.20 
17.13 
17.22 
17.36 
17.41 
17.60 
18.35 
18.27 
18.21 
17.99 
17.12 
17.20 
17.26 
17.24 

3.53 
3.48 
3.50 
3.46 
3.42 
3.40 
3.30 
3.31 
3.32 
3.29 
3.29 
3.26 
3.27 
3.31 
3.31 
3.32 
3.36 
3.43 
3.38 
3.40 
3.39 
3.35 
3.38 
3.40 
2.60 
2.43 
2.55 
3.60 
3.60 
3.46 
3.40 
3.32 
2.54 
2.56 
2.62 
2.69 
3.65 
3.58 
3.52 
3.53 

c-122 

374.70 
378.20 
379.40 
377.90 
376.10 
370.60 
375.70 
371.50 
375.70 
371.40 
377.50 
383.30 
386.10 
389.70 
391.30 
393.10 
396.20 
393.60 
390.90 
382.50 
383.20 
383.90 
389.80 
393.70 
322.90 
246.30 
249.70 
342.10 
401.50 
378.20 
364 . I O  
373.30 
321.20 
303.80 
302.30 
293.70 
351.30 
384.50 
375.00 
368.90 

23.75 
23.92 
23.89 
23.78 
23.76 
23.90 
23.40 
23.67 
23.68 
23.57 
23.50 
23.26 
23.14 
23.18 
23.22 
23.48 
23.60 
23.64 
23.63 
23.88 
23.89 
23.91 
24.19 
24.18 
17.46 
16.27 
16.65 
23.44 
24.21 
24.20 
24.25 
22.95 
J6.67 
16.83 
16.91 
17.91 
24.45 
24.75 
24.69 
24.81 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 12 

(continued) 

St art ing 
11-06-92 

Time 

18:53 
18:54 
18:55 
18:56 
18:57 
18 : 58 
18:59 
19 : 00 
19:Ol 
19:02 
19:03 
19 : 04 
19:05 
19:06 
19 : 07 
19 : 08 
19:09 
19: 10 
19 : 11 
19 : 12 
19:13 
19 : 14 
19:15 
19:16 
19:17 
19:18 
19:19 
19:20 
19:21 
19:22 
19:23 
19:24 
19:25 
19:26 
19 : 27 
19:28 
1Y:29 
19:30 
19:31 
19 : 32 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.27 
17.28 
17.30 
17.33 
17.33 
17.39 
17.42 
17.47 
17.44 
17.43 
17.44P 
17.50P 
17.71P 
17.59P 
17.58P 
17.54P 
17.46P 
17.43P 
17.39P 
17.35P 
17.25P 
17 .22P 
17.24P 
17.20P 
17.18P 
17.13P 
17.07P 
17.11P 
17.14P 
17.15P 
17.21P 
17.37P 
17.13P 
17.11P 
17.13P 
17.20P 
17.19P 
17.18P 
17.20P 
17.22P 

3.50 
3.52 
3.48 
3.45 
3.48 
3.43 
3.36 
3.33 
3.36 
3.35 
3.33P 
3.30P 
3.08P 
3.16P 
3.22P 
3.22P 
3.27P 
3.33P 
3.33P 
3.35P 
3.47P 
3.49P 
3.48P 
3.52P 
3.53P 
3.56P 
3.66P 
3.61P 
3.60P 
3.63P 
3.52P 
3.41P 
3.63P 
3.62P 
3.63P 
3.52P 
3.61P 
3.64P 
3.62P 
3.59P 

C-123 

374.40 
383.50 
385.20 
382.00 
387.40 
389.10 
387.90 
378.10 
373.50 
380.10 
380.30P 
384.20P 
361.90P 
369.70P 
358. OOP 
360.90P 
367.10P 
374. OOP 
381.10P 
385.10P 
386.80P 
384.50P 
387.60P 
384.10P 
379.70P 
377.40P 
379.60P 
375.50P 
365.60P 
360.10P 
353.60P 
345.90P 
361.90P 
363.60P 
366.60P 
371.80P 
362.70P 
358.70P 
355.50P 
356. OOP 

24.74 
24.73 
24.54 
24.49 
24.52 
24.49 
24.49 
24.35 
24.44 
24.41 
24.35P 
24.18P 
22.96P 
23.95P 
24.11P 
24.20P 
24.36P 
24.53P 
24.75P 
24.93P 
25.29P 
25.34P 
25.25P 
25.25P 
25.33P 
25.38P 
25.39P 
25.31P 
25.28P 
25.32P 
24.70P 
23.63P 
25.20P 
24.80P 
23.89P 
23.02P 
22.96P 
23.15P 
23.33P 
23.48P 

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



I 
I 
I 
I 
I 
1 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
0 
I 
I 

Starting 
11-06-92 

Time 

19:33 
19:34 
19:35 
19:36 
19 : 37 
19:38 
19:39 
19:40 
19:41 
19:42 
19:43 
19 : 44 
19 : 45 
19:46 
19:47 
19:48 
19:49 
19 : 50 
19:51 
19:52 
19:53 
19:54 
19:55 
19 : 56 
19:57 
19:58 
19:59 
20:oo 
20:Ol 
20:02 
20 : 03 
20:04 
20:05 
20:06 
20:07 
20:08 
20:09 
20:lO 
20111 
20:12 

Pine Hall Brick 
Cyclone Outlet A 
Raw CEM Data 

Run 12 
(continued) 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.22 
17.19 
17.16 
17.16 
17.15 
17.17 
17.17 
17.14 
17.14 
17.17 
17.30 
17.25 
17.29 
17.48 
18.38 
18.34 
18.01 
17.32 
17.35 
17.34 
17.34 
17.41 
17.39 
17.38 
17.41 
17.45 
17.44 
17.40 
17.38 
18.27 
18.30 
18.26 
17.29 
17.21 
17.22 
17.26 
17.30 
17.36 
17.36 
17.40 

3.54 
3.62 
3.60 
3.66 
3.63 
3.66 
3.60 
3.65 
3.65 
3.63 
3.59 
3.52 
3.54 
3.41 
2.53 
2.44 
2.64 
3.45 
3.42 
3.43 
3.39 
3.40 
3.35 
3.41 
3.40 
3.33 
3.39 
3.38 
3.47 
2.74 
2.55 
2.56 
3.35 
3.53 
3.59 
3.51 
3.45 
3.44 
3.38 
3.42 

C-124 

351.20 
341.70 
348.50 
349.40 
350.70 
353.80 
359.00 
367.80 
364.70 
358.50 
360.80 
363.00 
370.60 
370.70 
282.90 
236.00 
240.00 
345.00 
361.90 
357.40 
362.20 
353.60 
346.30 
346.00 
347.80 
349.90 
347.80 
351.20 
350.30 
312.60 
259.40 
260.80 
282.70 
330.60 
331.30 
336.80 
334.40 
336.10 
333.60 
327.60 

23.86 
23.82 
23.56 
23.56 
23.73 
23.77 
24.03 
24.16 
24.44 
24.63 
24.57 
24.66 
24.62 
23.70 
16.92 
16.38 
17.95 
23.41 
23.98 
23.90 
23.44 
22.61 
22.34 
22.43 
22.17 
22.15 
22.38 
22.72 
23.05 
16.86 
15.46 
15.47 
22.10 
24.40 
24.69 
24.70 
24.63 
24.43 
24.54 
24.34 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 12 

(continued) 

1 
1 
1 
Q 
1 

Starting 
11-06-92 

Time 
~ 

20113 
20:14 
20:15 
20:16 
20:17 
20:18 
20: 19 
20:20 
20:21 
20:22 
20:23 
20:24 
20:25 
20:26 
20127 
20:28 
20:29 
20:30 
20:31 
20:32 
20:33 
20134 
20:35 
20:36 
20:37 
20:38 
20:39 
20:40 
20:41 
20:42 
20:43 
20:44 
20:45 
20146 
20:47 
2nz4n 
20:49 
20:50 
20:51 
20:52 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 

%dv %dv PPmdv PPmdv 

17.36 
17.34 
17.59 
17.30 
17.29 
17.25 
17.23 
17.35 
17.28 
17.32 
17.37 
17.42 
17.43 
17.42 
17.43 
17.37 
17.37 
17.40 
17.35 
17.24 
17.19 
17.15 
17.09 
17.06 
17.07 
17.02 
16.99 
17.01 
17.06 
17.05 
17.05 
17.00 
17.06 
17.14 
17.13 
1-1 i n  
17.04 
17.01 
16.98 
16.96 

-. - - -  

3.39 
3.46 
3.46 
3.52 
3.50 
3.49 
3.59 
3.45 
3.48 
3.51 
3.39 
3.38 
3.34 
3.33 
3.38 
3.37 
3.40 
3.37 
3.34 
3.50 
3.49 
3.57 
3.61 
3.63 
3.67 
3.63 
3.74 
3.66 
3.63 
3.65 
3.60 
3.72 
3.62 
3.56 
3.56 

3.68 
3.64 
3.74 
3.74 

2 6 7  -.-. 

C-125 

336.80 
338.10 
336.10 
338.80 
339.00 
336.70 
334.80 
333.30 
340.30 
340.30 
336.70 
340.40 
347.90 
350.20 
349.30 
359.90 
368.60 
367.70 
362.10 
367.80 
373.30 
367.60 
361.20 
362.90 
365.20 
364.50 
363.30 
363.00 
365.20 
361.60 
356.30 
351.90 
359.40 
360.00 
355.90 
y e a  cn 

371.30 
370.10 
367.40 
369.30 

.#-a. Y Y  

24.88 
24.97 
24.82 
24.78 
24.81 
25.02 
25.19 
24.50 
25.01 
24.97 
24.82 
24.65 
24.64 
24.69 
24.52 
24.90 
25.00 
25.10 
25.33 
25.50 
25.53 
25.49 
25.86 
26.14 
26.01 
26.16 
26.27 
26.30 
26.43 
26.54 
26.51 
26.50 
26.40 
26.31 
26.41 
26.45 
26.68 
26.91 
27.17 
27.30 

'i 



I 

Time 

20:53 
20 I 54 
20:55 
20:56 
20:57 
20:58 
20:59 
21:oo 
21:Ol 
21:02 

I 
I 
I 
I 
I 
I 
I 
I 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16.96 3.71 379.40 27.23 
16.95 3.79 380.50 27.24 
17.60 3.30 357.40 23.07 
18.12 2.66 238.10 18.40 
17.99 2.74 229.20 18.47 
16.84 3.68 313.00 25.70 
16.81 3.97 393.10 27.08 
16.88 3.80 378.10 27.38 
16.94 3.77 371.20 27.37 
16.97 3.77 369.40 27.39 

210 MinAvg I 17.38 3.40 353.81 23.92 I I 

1 P Port Change(Data not included in average) J 

I 

p r  Description Display Average 

A Data was Absent from original raw data file. J 
L Local calibration(Initia1 Calibration or Drift Check) J 

R Remote Calibration(System Bias Check) J 

I 
I 
I 
0 
I 
t C-126 



Starting 
11-07-92 

Time 

09:03 
09 : 04 
09 : 05 
09 : 06 
09 : 07 
09:08 
09:09 
09 : 10 
09:ll 
09:12 
09:13 
09:14 
09 : 15 
09 : 16 
09 : 17 
09 : 18 
09:19 
09:20 
09:21 
09 : 22 
09:23 
09:24 
09:25 
09:26 
09 : 27 
09:28 
09:29 
09:30 
09:31 
09 : 32 
09:33 
09:34 
09 I 35 
09:36 
09 : 37 
09 : 38 
n9 z 39 
09 : 40 
09:41 
09:42 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 13 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 

17.12 
17.22 
17.27 
17.34 
17.40 
17.39 
17.35 
17.32 
17.35 
17.32 
17.22 
17.25 
17.21 
17.20 
17.24 
17.19 
17.57 
18.10 
18.02 
17.53 
17.04 
17.04 
17.07 
17.28 
17.16 
17.13 
17.12 
17.11 
17.09 
17.09 
17.07 
17.15 
17.05 
17.04 
17.06 
17.07 

17.30 
17.36 
17.41 

1 1  3 9  - .  .-- 

3.36 
3.38 
3.39 
3.33 
3.30 
3.30 
3.34 
3.43 
3.37 
3.37 
3.42 
3.46 
3.53 
3.50 
3.48 
3.46 
3.34 
2.63 
2.68 
3.02 
3.63 
3.64 
3.61 
3.40 
3.47 
3.53 
3.52 
3.56 
3.52 
3.56 
3.55 
3.50 
3.55 
3.61 
3.54 
3.52 
3.41 
3.38 
3.28 
3.26 

C-127 

317.10 
319.40 
311.70 
310.40 
311.70 
312.30 
311.00 
307.40 
313.80 
316.50 
328.70 
345.90 
352.90 
356.20 
355.50 
352.50 
342.70 
292.80 
284.90 
288.20 
333.60 
344.30 
349.40 
332.70 
337.50 
340.20 
347.20 
350.20 
352.20 
355.70 
361.40 
355.50 
357.10 
357.50 
362.60 
356.50 
3 4 5 . 6 0  
339.20 
336.30 
323.40 

19.72 
19.44 
19.24 
19.24 
19.27 
19.36 
19.45 
19.40 
19.25 
19.30 
19.52 
19.60 
19.93 
20.09 
20 * 11 
20.19 
18.42 
14.67 
14.97 
17.38 
20.76 
21.11 
21.41 
21.28 
22.56 
23.19 
23.52 
23.87 
24.20 
24.37 
24.43 
24.20 
24.69 
24.82 
24.80 
24.44 
23.85 
22.89 
22.13 
21.28 

I 
1 
1 
i 
1 
i 
1 
1 
1 
1 

1 1 

11 
1 
1 
1 
1 
1 
1 
1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 13 

(continued) 

Starting 
11-07-92 

Time 

09:43 
09 : 44 
09:45 
09:46 
09:47 
09 : 48 
09:49 
09:50 
09:51 
09:52 
09:53 
09 : 54 
09 : 55 
09:56 
09:57 
09:58 
09:59 
10 : 00 
1O:Ol 
10102 
10:03 
10:04 
10:05 
10:06 
10 : 07 
10:08 
10:09 
1O:lO 
10: 11 
10:12 
10:13 
10:14 
10:15 
10:16 
10:17 
10:18 
10: 19 
10:20 
10:21 
10:22 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.43 
17.42 
17.37 
17.37 
17.33 
17.25 
17.18 
17.19 
17.23 
17.23 
17.20 
17.84 
18.31 
18.19 
17.97 
17.91 
17.31 
16.80 
17.01 
17.01 
17.08 
17.01 
17.02 
17.04 
17.03 
17.11 
17.15 
17.19 
17.25 
17.32 
17.39 
17.45 
17.50 
17.45 
17.41 
17.41 
17.65 
17.78 
17.28 
17.29 

3.26 
3.23 
3.33 
3.34 
3.36 
3.37 
3.43 
3.52 
3.47 
3.51 
3.48 
3.12 
2.45 
2.55 
2.79 
2.84 
3.27 
3.86 
3.75 
3.69 
3.67 
3.69 
3.68 
3.66 
3.71 
3.62 
3.59 
3.52 
3.47 
3.46 
3.34 
3.26 
3.24 
3.26 
3.27 
3.34 
3.18 
2.75 
3.42 
3.39 

C-128 

320.50 
324.80 
330.80 
347.10 
361.40 
379.70 
386.00 
387.20 
385.10 
390.40 
399.80 
367.70 
247.60 
230.20 
236.70 
245.30 
269.60 
403.10 
387.20 
372.60 
369.80 
357.80 
357.90 
351.00 
355.70 
357.70 
342.20 
346.40 
353.60 
355.90 
343.50 
339.10 
347.90 
365.30 
375.80 
380.80 
364.80 
328.00 
377.70 
380.50 

20.57 
20.18 
20.00 
19.61 
19.82 
20.06 
20.31 
20.84 
20.85 
20.63 
20.45 
17.28 
13.81 
13.85 
14.76 
14.65 
17.41 
21.05 
21.38 
21.81 
21.70 
22.44 
22.84 
23. OS 
23.05 
22.55 
22.03 
21.68 
21.75 
21.96 
21.95 
22.11 
22.39 
22.57 
22 .I6 
22.99 
22.06 
21.71 
23.31 
23.44 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 13 

(continued) 

Starting 
11-07-92 

Time 

10:23 
10:24 
10:25 
10:26 
10:27 
10:28 
10:29 
10:30 
10:31 
10: 32 
10:33 
10:34 
10:35 
10:36 
10:37 
10:38 
10:39 
10:40 
10:41 
10:42 
10:43 
10: 44 
10:45 
10:46 
10:47 
10:48 
10:49 
10 : 50 
10:51 
10:52 
10 : 53 
10 : 54 
10:55 
10:56 
10:57 
10:58 
10:59 
11:oo 
11:Ol 
11:02 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPrndV 

17.27 
17.35 
17.34 
17.26 
17.23 
17.24 
17.25 
17.24 
17.28 
17.28 
17.22P 
17.20P 
17.19P 
17.22P 
17.56P 
17.50P 
17.14P 
17.13P 
17.18P 
17.19P 
17.23P 
17.21P 
17.24P 
17.26P 
17.26P 
17.23P 
17.18P 
17.37P 
18.16P 
18.21P 
17.49P 
17.01P 
17.06P 
17.07P 
17.08P 
17.04P 
17.66P 
18.23P 
18.12P 
17.15P 

3.47 
3.34 
3.30 
3.43 
3.44 
3.39 
3.45 
3.40 
3.37 
3.40 
3.38P 
3.46P 
3.48P 
3.40P 
3.22P 
3.07P 
3.48P 
3.55P 
3.50P 
3.44P 
3.48P 
3.46P 
3.41P 
3.44P 
3.40P 
3.41P 
3.52P 
3.42P 
2.58P 
2.49P 
2.93P 
3.67P 
3.60P 
3.54P 
3.57P 
3.59P 
3.16P 
2.46P 
2.52P 
3.22P 

C-129 

369.50 
358.20 
362.70 
366.80 
375.60 
378.30 
379.60 
377.20 
382.60 
383.50 
387.80P 
388.40P 
385.70P 
387.10P 
370.90P 
329.40P 
380.90P 
378.30P 
370.20P 
372. SOP 
373.80P 
373. SOP 
374.30P 
370.80P 
368.70P 
364.50P 
368.80P 
371.70P 
320.30P 
290.70P 
295.70P 
355.70P 
360.60P 
359.40P 
364 .OOP 
374 f 6nP 
354.40P 
236.60P 
223.70P 
273.20P 

23.70 
23.51 
23.85 
24.04 
24.38 
24.40 
24.40 
24.38 
24.49 
24.37 
24.35P 
24.32P 
24.11P 
23,93P 
21.65P 
21.38P 
23.91P 
24.17P 
24.14P 
24.20P 
24. OOP 
24.01P 
23.98P 
24.19P 
24.41P 
24.53P 
24.74P 
23.49P 
17.35P 
16.90P 
21.25P 
25.49P 
25.64P 
25.74P 
25.80P 
26: 15P 
22.39P 
17.77P 
17.86P 
23.37P 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I I 



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

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 13 

(continued) 

Starting 
11-07-92 

Time 

11:03 
11:04 
11:05 
11:06 
1;:07 
11:08 
11:09 
11: 10 
11:ll 
11:12 
11:13 
11:14 
11:15 
11:16 
11: 17 
11:18 
11:19 
11:20 
11:21 
11:22 
11:23 
11:24 
11:25 
11:26 
11:27 
11:28 
11:29 
11:30 
11:31 
llr32 
11:33 
llr34 
11:35 
11:36 
11:37 
11:38 
11:39 
11:40 
11141 
11:42 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 

%dv %dv PPmdv PPmdv 

16.90P 
17. OOP 
17.02P 
17.08P 
17.1OP 
17.12P 
17.42P 
17.37P 
17.15P 
17.20P 
17.20P 
17.20P 
17.18 
17.20 
17.23 
17.18 
17.16 
17.20 
17.24 
17.22 
17.19 
17.16 
17.14 
17.14 
17.14 
17.77 
17.05 
16.97 
17.02 
17.07 
17.06 
17.08 
17.06 
17.09 
17.13 
17.13 
17.17 
17.20 
17.22 
17.18 

3.76P 
3.60P 
3.54P 
3.52P 
3.54P 
3.44P 
3.17P 
3.24P 
3.43P 
3.35P 
3.40P 
3.39P 
3.34 
3.37 
3.38 
3.41 
3.38 
3.34 
3.36 
3.36 
3.34 
3.42 
3.49 
3.40 
3.42 
2.83 
3.43 
3.59 
3.59 
3.48 
3.49 
3.53 
3.50 
3.44 
3.44 
3.47 
3.39 
3.37 
3.38 
3.36 

C-130 

396 .SOP 
386. OOP 
372.80P 
367.50P 
365.70P 
363.50P 
347.90P 
340.30P 
360.40P 
374.60P 
371.70P 
375.10P 
377.80 
374.20 
369.60 
367.20 
372.50 
374.00 
374.90 
375.10 
379.80 
386.60 
397.10 
392.00 
386.40 
322.00 
374 . I O  
380.80 
374.60 
374.90 
375.00 
375.40 
372.60 
378.80 
375.50 
371.50 
373.70 
378.20 
370.80 
376.00 

25.97P 
26.25P 
26.44P 
26.26P 
26.13P 
26.07P 
24.23P 
24.50P 
26.09P 
26.12P 
26. OOP 
25.95P 
26.05 
26.10 
25.87 
26.03 
26.10 
26.11 
25.98 
26.02 
26.27 
26.29 
26.27 
26.34 
26.23 
23.27 
26.46 
26.53 
27.01 
26.95 
26.99 
26.85 
26.74 
26.72 
26.61 
26.41 
25.87 
25.79 
25.36 
25.14 



Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 13 

(continued) 

I 
I 

Starting 
11-07-92 

Time 

11:43 
11:44 
11:45 
11:46 
11:47 
11:48 
11:49 
11:50 
11:51 
11:52 
11:53 
11:54 
11:55 
11:56 
11:57 
11:58 
11:59 
12 : 00 
12:Ol 
12:02 
12:03 
12 : 04 
12 : 05 
12:06 
12:07 
12:08 
12 : 09 
12 : 10 
12:ll 
12:12 
12:13 
12:14 
12:15 
12:16 
12:17 
12:18 
12:19 
12:20 
12 : 21 
12:22 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 
%dv %dv PPrndV PPmdv 

17.11 
17.09 
17. 08 
17.10 
17.06 
17.02 
17.02 
17.02 
16.98 
16.98 
17.06 
16.88 
16.88 
16.96 
16.97 
17.12 
18.01 
17.93 
17.39 
16.78 
16.80 
16.79 
16.84 
17.52 
17.97 
17.86 
16.73 
16.67 
16.79 
16.77 
16.84 
16.85 
16.88 
16.86 
16.87 
16.91 
16.91 
16.87 
16.82 
16.88 

3.44 
3.51 
3.51 
3.44 
3.53 
3.59 
3.54 
3.57 
3.66 
3.62 
3.47 
3.73 
3.75 
3.61 
3.58 
3.66 
2.72 
2.68 
2.98 
3.79 
3.80. 
3.84 
3.81 
3.35 
2.61 
2.76 
3.63 
3.98 
3.84 
3.82 
3.75 
3.66 
3.65 
3.66 
3.70 
3.68 
3.68 
3.71 
3.73 
3.64 

C-131 

380.90 
378.60 
376.30 
379.60 
385.60 
388.40 
383.50 
386.70 
387.40 
378.40 
361.40 
362.20 
367.40 
365.10 
368.60 
377.60 
321.80 
297.40 
305.80 
363.50 
369. 80 
365.20 
365.80 
344.40 
220.20 
212.40 
268.10 
355.60 
350.70 
341.90 
340.10 
333.00 
333.80 
336.90 
342.40 
339.90 
333.90 
331.30 
333.90 
338.50 

24.71 
24.39 
24.04 
23.48 
23.36 
23.27 
23.21 
23.34 
23.52 
23.67 
23.50 
24.09 
24.02 
23.62 
23.42 
22.38 
16.13 
16.40 
19.15 
24.48 
24.69 
24.48 
24.49 
20.72 
16.57 
16.89 
23.46 
25.28 
25.52  
25.86 
25.67 
25.69 
26.05 
26.23 
26.48 
26.58 
26.65 
27.00 
27.16 
27.35 



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

Pine Hall Brick 
Cyclone Outlet A 

Raw CEM Data 
Run 13 

(continued) 

Starting 
11-07-92 

Time 

12:23 
12 : 24 
12 : 25 
12 : 26 
12:27 
12:28 
12:29 
12:30 
12:31 
12:32 
12 : 33 
12 : 34 
12 : 35 
12:36 
12:37 
12:38 
12:39 
12:40 
12:41 
12 : 42 
12 : 43 
12 : 44 
12:45 
12:46 
12:47 
12:48 
12:49 
12:50 
12 : 51 
12 : 52 
12 : 53 
12:54 
12 : 55 
12156 
12 : 57 
12:58 
12 : 59 
13:OO 
13:Ol 
13:02 

Outlet A Outlet A Ostlet A Outlet A 
02 COZ co NOx 
%dv %dv PPmdv PPmdv 

17.05 
16.83 
16.80 
16.73 
16.72E 
17.05E 
16.72'2 
16.74E 
16.783 
16.78E 
16.82E 
16.88E 
16.93E 
16.954 
16.95E 
17. OZE 
17. OOE 
16.993 
17. OOE 
17.01E 
16.98E 
16.93E 
16.91E 
16.963 
16.973 
17. OOE 
16.99E 
16.97E 
16.94E 
16.963 
17. OOE 
17. OlE 
17.02E 
17.04 
17.02 
17.06 
17.08 
17.08 
17.09 
17.11 

3.47 
3.67 
3.75 
3.86 
3.85E 
3.81E 
3.76E 
3.74E 
3.733 
3.75E 
3.75E 
3.7013 
3.63E 
3.59E 
3.56E 
3.483 
3.50E 
3.51E 
3.52E 
3.54E 
3.58'8 
3.623 
3.67E 
3.63E 
3.62E 
3.61E 
3.61E 
3.623 
3.653 
3.64E 
3.60E 
3.58E 
3.60E 
3.58 
3.60 
3.58 
3.54 
3.54 
3.52 
3.48 

C-132 

336.70 
341.10 
346.10 
350.40 
351.90E 
355.10E 
354.80E 
345.903 
341.40E 
338.4 OE 
333.9 OE 
325.30E 
325.603 
318.00E 
322.60E 
326.603 
327.70E 
331.503 
332. SOE 
330.7 OE 
331.803 
334.90E 
340.403 
345.203 
347.30E 
355.60E 
355.703 
353.60E 
351.503 
352.40E 
349.203 
342 .OOE 
341.203 
342.70 
339.20 
340.60 
337.70 
338.60 
351.80 
354.90 

26.71 
27.88 
28.01 
28.11 
28 .05E 
27.98E 
28.09E 
28.04E 
27.843 
27.59E 
27.51E 
27.21E 
27.06E 
26.75E 
26.61E 
26.31E 
26.45E 
26.43E 
26.38E 
26.31E 
26.493 
26.77E 
26.75E 
26.33E 
26.16E 
25.92E 
25.573 
25.65E 
25.63E 
25.44E 
25.27E 
25.39E 
25.20E 
25.00  
25.11 
25.21 
25.26 
25.33 
25.35 
25.30 



Time 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

13 : 03 
13:04 
13 : 05 
13 : 06 
13:07 
13 : 08 
13:09 

250 MinAvg I 17.21 3.42 348.61 22.97 I 

17.16 3.43 359.40 25.31 
17.18 3.38 356.40 25.29 
17.17 3.41 351.20 25.37 
17.20 3.40 351.10 25.45 
17.26 3'. 34 355.10 25.34 
17.28 3.32 356.90 25.45 
17.94 2.89 328.60 21.13 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l3:lO 
13:11 
13:12 

- 
Marker Description Display Average 

J J I A Data was Absent from original raw data file. 
E Equipment failure at Outlet A(Data not averaged) 

l 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

18.26 2.39 237 .so 17.67 
18.05 2.60 234.40 18.08 
16.90 3.51 286.30 24.32 

I 
I 
I 

I 
C-133 

~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I #  
I 
I 
I 
1 
I 
I 
I 
I 

C.2.2 CONTINUOUS EMISSIONS MONITORING DRIFT CALCULATIONS 
AND ADJUSTMENTS FOR THE SAWDUST DRYER OUTLET A 

C-134 



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

$ 
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I 
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C.3 CONTINUOUS EMISSIONS MONITORING DATA - 
SAWDUST DRYER OUTLET. B 
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C.3.1 CONTINUOUS EMISSIONS MONITORING DATA AND RESULTS 
(02,  C02,C0, NOx, THC) - SAWDUST DRYER OUTLET B 
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I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 1 

Starting 
11-02-92 

Time 

13: 12 
13: 13 
13:14 
13:15 
13: 16 
13: 17 
13:18 
13:19 
13 : 20 
13:21 
13 : 22 
13:23 
13:24 
13:25 
13:26 
13:27 
13:28 
13:29 
13: 30 
13:31 
13:32 
13:33 
13:34 
13:35 
13:36 
13:37 
13:38 
13 : 39 
13:40 
13:41 
l3:42 
13:43 
13:44 
13:45 
13:46 
l3:47 
13:48 
13:49 
13:50 

Outlet B Outlet B 
02 c02 
%dv %dv 

16.77 
17.76 
17.70 
17.01 
16.37 
16.44 
16.50 
16.73 
16.57 
16.67 
16.68 
16.95 
16.85 
16.84 
16.82 
16.78 
16.83 
16.79 
16.66 
16.68 
16.68 
16.77 
16.77 
16.72 
16.71 
16.82 
16.80 
16.80 
16.76 
16.72 
16.72 
16.63 
16.61 
16.61 
16.60 
16.62 
16.71 
17.38 
18.04 

C-141 

3.65 
2.73 
2.80 
3.47 
4.03 
3.95 
3.89 
3.69 
3.84 
3.75 
3.71 
3.47 
3.56 
3.57 
3.57 
3.64 
3.59 
3.63 
3.17 
3.75 
3.73 
3.64 
3.64 
3.68 
3.70 
3.59 
3.62 
3.61 
3.65 
3.69 
3.69 
3.78 
3.80 
3.80 
3.81 
3.79 
3.70 
2.99 
2.43 



Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 1 

(continued) 

Starting 
11-02-92 

Time 

13:51 
13 : 52 
13:53 
13:54 
13:55 
13:56 
13:57 
13:58 
13:59 
14:OO 
14:Ol 
14:02 
14 : 03 
14 : 04 
14:05 
14:06 
14:07 
14:08 
14:09 
14:lO 
14:ll 
14:12 
14:13 
14:14 
14 : 15 
14:16 
14:17 
14:18 
14: 19 
14:20 
14:21 
14:22 
14:23 
14:24 
14:25 

14:27 
14:28 
14 : 29 

I A . 9 K  
-.--I 

Outlet B Outlet B 
02 e02 

%dv %dv 

17.87 
16.65 
16.33 
16.34 
16.40 
16.43 
16.46 
16.58 
16.69 
17.18 
16.91 
16.88 
16.90 
16.93 
16.94 
16.91 
16.89 
16.92 
16.96 
16.95 
16.91 
17.15P 
16.94P 
16.89P 
16.81P 
16.80P 
16.85P 
17.92P 
17.83P 
17.01P 
16.45P 
16.49P 
16.59P 
16.6313 
16.68P 
16 .71D 
16.80P 
16.77P 
16.81 

C-142 

2.59 
3.79 
4.07 
4.04 
3.99 
3.96 
3.92 
3.80 
3.69 
3.20 
3.48 
3.49 
3.47 
3.43 
3.43 
3.45 
3.47 
3.43 
3.39 
3.42 
3.46 
3.23P 
3.43P 
3.49P 
3.55P 
3. 57P 
3.50P 
2.50P 
2.59P 
3.39P 
3.89P 
3.83P 
3.72P 
3.69P 
3.66P 
3.52P 
3.53P 
3.55P 
3.50 

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

P i n e  Hall  Brick 
Cyclone Out let  B 

Raw CEM Data 
Run 1 

(continued) 

S tar t ing  
11-02-92 

Time 

14:30 
14:31 
14:32 
14:33 
14:34 
14 : 35 
14 : 36 
14:37 
14 : 38 
14:39 
.14:40 
14:41 
14 : 42 
14:43 
14:44 
14:45 
14 : 46 
14:47 
14:48 
14:49 
14:50 
14:51 
14 : 52 
14:53 
14:54 
14 : 55  
14 : 56 
14:57 
14:58 
14 : 59 
15:OO 
15:Ol 
15:02 
15: 03 
15 : 04 
15:05 
15:06 
15:07 
15:08 

Outlet  B Outlet  B 
0 2 c02 

%dv %dv 

16.84 
16.83 
16.82 
16.83 
16.86 
16.78 
16.74 
16.69 
16.66 
16.67 
16.70 
16.59 
16.59 
16.64 
16.61 
16.58 
16.55 
16.70 
16.57 
16.57 
16.71 
16.58 
16.57 
16.90 
16.59 
16.64 
16.62 
16.66 
16.70 
16.79 
16.76 
16.74 
16.78 
17.01 
16.76 
16.72 
16.68 
16.67 
16.71 

C-143 

3.48 
3.48 
3.49 
3.46 
3.43 
3.51 
3.56 
3.60 
3.63 
3.61 
3.58 
3.69 
3.68 
3.62 
3.66 
3.68 
3.71 
3.56 
3.68 
3.67 
3.61 
3.66 
3.66 
3.35 
3.66 
3.60 
3.63 
3.59 
3.54 
3.45 
3.48 
3.51 
3.47 
3.25 
3.48 
3.53 
3.57 
3.57 
3.54 



I 

Time 

Outlet B Outlet B 
02 c02 
%dv %dv 

15:09 
15110 
15 : 11 
15 : 12 

I 15:14 I 16.30 3.93 
15:13 17.25 3.07 

16.76 3.49 
16.76 3.49 
17.72 2.58 
17.94 2.37 

15 : 15 
15 : 16 
15:17 

137 MinAvg 

15:18 
15:19 
15:ZO 
15:21 
15:22 
15 : 23 
15 : 24 
15:25 

16.80 3.54 

16.42 3.80 
16.47 3.76 
16.47 3.75 
16.49 3.74 
16.52 3.71 
16.60 3.64 
16.68 3.57 
16.76 3.49 
17.47 2.80 
17.94 2.38 
17.80 2.53 

15:26 I 16.57 3.72 I 

I 
~ ~~ 

3.35 
3.52 

15 : 27 
15 : 28 

Marker Description 

A 
D 
E 
L 
M 
P 
R 

Data was Absent from original raw data file. 
Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 
Remote Calibration(System Bias Check) 

I 

I 
I 
I 

Display Average 

r /  J I 
I 

J 
Vl 
J 

C-144 



I 
I 
I 
I 
I 
I 
II 
1 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 

Time 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 2 - 02/C02 

Outlet B Outlet B 
02 c02 
%dv %dv 

Starting 
11-02-92 

17 : 34 
17 : 35 
17:36 
17 : 37 
17 : 38 
17:39 
17:40 
17:41 
17:42 
17:43 
17:44 
17:45 
17:46 
17:47 
17:48 
17:49 
17 : 50 
17:51 
17:52 
17:53 
17:54 
17:55 
17:56 
17:57 
17:58 
17:59 
18: 00 
18:Ol 
18:02 
18:03 
18:04 
18:05 
18:06 
18:07 
18:08 
18:09 
18:lO 
18:ll 
18:12 

16.46 
16.52 
16.48 
16.53 
17.39 
17.64 
17.36 
16.12 
16.20 
16.31 
16.36 
16.36 
16.36 
16.44 
16.50 
16.55 
17.00 
17.77 
17.66 
16.62 
16.40 
16.44 
16.46 
16.48 
17.15 
16.77 
16.24 
16.51 
16.10 
15.93 
16.20 
16.66 
16.38 
16.50 
16.62 
16.67 
16.66 
16.65 
16.60 

C-145 

3.87 
3.82 
3.85 
3.81 
2.97 
2.76 
3.04 
4.22 
4.11 
4.00 
3.95 
3.94 
3.94 
3.86 
3.80 
3.76 
3.31 
2.58 
2.70 
3.72 
3.90 
3.85 
3.84 
3.82 
3.13 
3.54 
4.09 
3.79 
4.23 
4.39 
4.11 
3.62 
3.93 
3.81 
3.70 
3.65 
3.66 
3.67 
3.73 



P i n e  H a l l  B r i c k  
C y c l o n e  O u t l e t  B 

Run 2 - 02/C02 
(continued) 

Raw CEM Data 

S t a r t i n g  
11-02-92 

Time 

18:13 
18:14 
18: 15 
18:16 
18:17 
18:18 
18:19 
18:20 
18 :21  
18:22 
18:23 
18 : 24 
18:25 
18 : 26 
18:27 
18:28 
18:29 
18 : 30 
18:31 
18:32 
18 : 33 
18:34 
18:35 
18:36 
18:37 
18:38 
18:39 
18:40 
18:41  
18 : 42 
18:43 
18:44 
18 : 4 5  
18:46 
1 8 r 4 7  

18:49 
18:50 
18:51 

. A .  .a 
L O i . 1 0  

O u t l e t  B O u t l e t  B 
0 2  e 0 2  

%dv %dv 

16.56 
16.60 
16 .54  
16 .52  
16.50 
16 .42  
1 6 . 3 8  
1 6 . 3 1  
16 .29  
16 .32  
16 .38  
16 .40  
16 .34  
16.32 
1 6 . 2 8  
1 6 . 3 1  
16 .38  
16 .41  
1 6 . 5 3  
1 6 . 7 1  
17 .38  
17 .59P 
17.58P 
17.59P 
17 .60P  
17.58P 
17.55P 
17 .53P 
1 7 .  SOP 
16.87P 
1 6 . 4 3  
1 6 . 6 1  
1 7 . 6 1  
17 .46  
17 .28  

1 6 , l l  
16 .26  
16 .34  

.r a- 
IO. U L  

C-146 

3.76  
3 .71  
3 .77  
3 .80  
3.82 
3 .97  
3 .97  
4 . 0 1  
4 .02  
3 .98  
3.93 
3 .98  
3 .97  
3.98 
4 .04  
4 . 0 1  
3.94 
3 .91  
3 .79  
3 .62  
2 .91  
2.19P 
2.79P 
2 .70P 
2 .77P 
2 .77P 
2.80P 
2 .84P 
2.87P 
3 .55P 
3 .89  
3.69 
2 .76  
2.92 
3.11 
4 . 2 3  
4 . 1 5  
4 . 0 1  
3.94 

I 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



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

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 2 - 02/C02 

(continued) 

Starting 
11-02-92 

Time 

18 : 52 
18 : 53 
18 : 54 
18:55 
18:56 
18 : 57 
18:58 
18:59 
19:oo 
19 : 01 
19 : 02 
19 : 03 
19:04 
19: 05 
19: 06 
19 : 07 
19 : 08 
19:09 
19:lO 
19 : 11 
19 : 12 
19:13 
19:14 
19 : 15 
19 : 16 
19 : 17 
19 : 18 
19: 19 
19:20 
19:21 
19:22 
19:23 
19 : 24 
19:25 
19:26 
19:27 
19:28 
19:29 
19 : 30 

Outlet B Outlet B 
02 c02 
%dv %dv 

16.38 
16.45 
16.50 
16.61 
16.64 
16.62 
16.63 
16.64 
16.56 
16.49 
16.46 
16.48 
16.52 
17.38 
17.75 
17.70 
16.21 
16.15 
16.27 
16.26 
16.33 
16.39 
16.49 
16.54 
16.46 
16.44 
16.48 
16.52 
16.49 
16.52 
16.54 
16.53 
16.49 
16.50 
16.52 
16.55 
16.53 
16.54 
16.52 

C-147 

3.90 
3.81 
3.75 
3.65 
3.60 
3.64 
3.63 
3.63 
3.70 
3.76 
3.81 
3.77 
3.73 
2.88 
2.53 
2.58 
4.05 
4.08 
3.93 
3.95 
3.89 
3.81 
3.73 
3.66 
3.71 
3.17 
3.73 
3.69 
3.72 
3.70 
3.67 
3.68 
3.73 
3.71 
3.71 
3.67 
3.71 
3.70 
3.70 



Time 

19:31 
19:32 
19 : 33 
19 : 34 
19 : 35 
19 : 36 
19:37 
19 : 38 
19 : 39 
19:40 
19:41 
19:42 

Outlet B Outlet B 
02 c02 
%dv %dv 

16.48 3.77 
16.42 3.80 
16.41 3.83 
16.36 3.86 
16.35 3.89 
16.40 3.82 
16.38 3.86 
16.47 3.77 
16.47 3.76 
16.81 3.46 
16.26 3.98 
16.30 3.92 

129 MinAvg I 16.56 3.73 I 
Marker Description 

A Data was Absent from original raw data file. 
D 
E 
L 
M 
P 
R Remote Calibration(System Bias Check) 

Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I Display Average 

J 

I J 
J 
J 

I 
J 
J 
J 
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~ 

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

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 2 - CO/NOx 

Starting 
11-02-92 

Time 

18:43 
18144 
18:45 
18:46 
18:47 
18:48 
18:49 
18 : 50 
18:51 
18 : 52 
18:53 
18:54 
18:55 
18:56 
18:57 
18:58 
18:59 
19:oo 
19 : 01 
19 : 02 
19:03 
19:04 
19:05 
19 : 06 
19:07 
19:08 
19: 09 
19:lO 
19:ll 
19:12 
19:13 
19:14 
19:15 
19:16 
19:17 
19 : 18 
19:19 
19:20 
19:21 

Outlet B Outlet B 
co NOx 

PPmdv PPmdv 

346.40 
354.60 
239.20 
196.50 
207.80 
303.40 
355.90 
331.00 
324.30 
315.30 
307.10 
307.20 
315.80 
315.40 
316.30 
315.60 
300.70 
300.00 
308.10 
322.50 
317.90 
328.00 
320.60 
287.00 
263.70 
306.80 
319.40 
319.20 
312.60 
312.60 
310.20 
293.70 
282.30 
287.30 
296.20 
304.90 
306.20 
309.10 
314.70 

(2-149 

27.04 
27.00 
20.24 
19.78 
20.09 
26.90 
28.51 
28.96 
29.10 
29.27 
29.19 
29.22 
28.82 
28.24 
28.44 
28.58 
28.82 
29.33 
29.54 
29.72 
29.66 
29.64 
23.46 
20.55 
20.86 
29.06 
30.03 
30.48 
31.02 
31.07 
30.96 
30.78 
30.43 
30.82 
31.33 
31.27 
31.19 
30.79 
29.62 



Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 
Run 2 - CO/NOx 

(continued) 

Starting 
11-02-92 

Time 

19:22 
19 : 23 
19:24 
19:25 
19:26 
19 : 27 
19:28 
19:29 
19:30 
19:31 
19:32 
19:33 
19:34 
19 : 35 
19 : 36 
19:37 
19:38 
19 : 39 
19:40 
19:41 
19:42 

60 MinAvg 

Outlet B 
co 

PPmdv 

318.80 
321.30 
322.00 
327.30 
321.30 
322.50 
324.20 
325.10 
328.50 
323.20 
327.50 
328.30 
320.90 
319.10 
325.50 
324.50 
323.80 
321.90 
287.50 
322.60 
335.70 

Outlet B 
NOx 
PPmdv 

29.02 
28.92 
29.06 
29.03 
28.81 
28.40 
28.30 
28.25 
28.54 
28.84 
29.12 
29.26 
29.37 
29.24 
29.21 
29.49 
28.93 
29.13 
26.97 
29.97 
29.76 

310.78 28.46 

Marker Description 

A Data was Absent from original raw data file. 
D 
E Equipment failure at Outlet A(Data not averaged) 
L 
M 
P Port Change(Data not included in average) 
R Remote Calibration(System Bias Check) 

Sampling halted due to power loss(Data not averaged) 

Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 

C-150 

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

Display Average 

J 
4 
J 
J 
J 
J 
J 



I 
I 
I 
,I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 3 

Starting 
11-03-92 

T i m e  

09:16 
09:17 
09:18 
09:19 
09:20 
09:21 
09:22 
09:23 
09:24 
09:25 
09:26 
09:27 
09 : 28 
09:29 
09 : 30 
09:31 
09 : 32 
09 : 33 
09 : 34 
09 : 35 
09 : 36 
09 : 37 
09 : 38 
09 : 39 
09:40 
09:41 
09:42 
09:43 
09:44 
09:45 
09:46 
09 : 47 
09 : 48 
09:49 
09 : 50 
09:51 
09:52 
09:53 
09 : 54 

Outlet B Outlet B 
02 c02 

%dv %dv 

16.97 
16.95 
16.98 
16.97 
16.94 
16.88 
16.77 
16.67 
16.74 
16.71 
16.74 
16.71 
16.71 
16.73 
16.73 
16.6'8 
16.68 
16.72 
16.69 
17.18 
17.93 
17.85 
16.79 
16.39 
16.47 
16.56 
16.55 
16.63 
16.75 
16.86 
16.95 
17.00 
17.03 
17.03 
16.99 
16.97 
16.95 
16.99 
16.94 

C-151 

3.45 
3.46 
3.42 
3.42 
3.46 
3.52 
3.62 
3.65 
3.62 
3.65 
3.62 
3.64 
3.64 
3.63 
3.64 
3.69 
3.70 
3.66 
3.70 
3.21 
2.52 
2.61 
3.69 
4.05 
3.98 
3.90 
3.91 
3.84 
3.72 
3.61 
3.52 
3.46 
3.43 
3.43 
3.47 
3.49 
3.50 
3.45 
3.50 



Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 3 

(continued) 

Starting 
11-03-92 

Time 

09:55 
09:56 
09:57 
09 : 58 
09:59 
1o:oo 
l0:Ol 
10:02 
10:03 
10:04 
10:05 
10:06 
10:07 
10:08 
10:09 
10110 
1O:ll 
10:12 
10:13 
10:14 
10:15 
10: 16 
10: 17 
10: 18 
10:19 
10:20 
10:21 
10:22 
10:23 
10:24 
10 : 25 
10:26 
10127 
10:28 
10:29 
i0:Sir 
10:31 
10:32 
10:33 

Outlet B Outlet B 
02 c02 
%dv %dv 

16.88 
16.86 
16.84 
16.79 
17.49 
17.91 
17.77 
16.49 
16.59 
16.87 
16.90 
16.89 
16.90 
16.96 
17.03 
17.10 
16.99 
17.01 
17.10 
16.94 
16.90 
16.94P 
17.24P 
17.23P 
17.21P 
17.24P 
17.24P 
17.24P 
17.25P 
17.25P 
17.21P 
17.17P 
17.19P 
17.16P 
17.02P 
i'i . iSp 
17.03P 
16.83P 
16.68 

C-152 

3.56 
3.59 
3.62 
3.65 
2.96 
2.58 
2.69 
3.87 
3.80 
3.54 
3.52 
3.55 
3.53 
3.46 
3.40 
3.33 
3.44 
3.41 
3.33 
3.49 
3.52 
3.48P 
3.20P 
3.21P 
3.22P 
3.18P 
3.18P 
3.17P 
3.17P 
3.18P 
3.22P 
3.25P 
3.23P 
3.28P 
3.33P 
3.26P 
3.41P 
3.61P 
3.75 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

11 



~~ 

I 
I 
B 
I 
I 
I 
I 
1 
I' 
I 
I 
I 
I 
I 
'I 
I 
I 
I 
I 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 3 

(continued) 

Starting 
11-03-92 

Time 

10134 
10135 
10:36 
10:37 
lor38 
10:39 
10:40 
10:41 
10:42 
10:43 
10144 
10:45 
10:46 
10:47 
10:48 
10:49 
10:50 
10:51 
10 : 52 
10:53 
10 : 54 
10:55 
10:56 
10 : 57 
10:58 
lor59 
11: 00 
1l:Ol 
llr02 
llr03 
llr04 
llr05 
11 s 06 
llr07 
ll:08 
llt09 
llrlO 
1l:ll 
11112 

Outlet B Outlet B 
02 c02 
%dv %dv 

16.69 
16.69 
16.70 
16.74 
16.70 
16.71 
16.70 
16.67 
16.68 
16.64 
16.53 
16.50 
16.45 
16.41 
16.41 
16.45 
16.49 
16.44 
16.43 
16.45 
16.52 
16.55 
16.59 
16.61 
16.62 
16.58 
16.53 
17.62 
17.62 
17.24 
16.64 
17.51 
17.55 
17.55 
17.48 
16.89 
16.30 
16.45 
16.45 

C-153 

3.74 
3.75 
3.72 
3.70 
3.74 
3.72 
3.72 
3.77 
3.75 
3.79 
3.89 
3.92 
3.96 
4.01 
4.01 
3.94 
3.90 
3.96 
3.98 
3.95 
3.87 
3.83 
3.79 
3.77 
3.77 
3.80 
3.84 
2.76 
2.78 
3.19 
3.71 
2.88 
2.85 
2.86 
2.92 
3.55 
4.08 
3.91 
3.83 



Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 3 
(continued) 

I 
I 

Starting 
11-03-92 

Time 

Outlet B Outlet B 
02 c02 
%dv %dv 

~ ~ 

11: 13 
11:14 
11: 15 
11: 16 
11:17 
11: 18 
11: 19 
11:20 
11:21 
11:22 
11:23 
11:24 
11:25 
11:26 
11:27 
11:28 
11:29 
11:30 
llr31 
11:32 

16.64 3.75 
16.77 3.62 
16.89 3.51 
16.98 3.42 
'17.00 3.41 
16.99 3.42 
16.98 3.44 
16.89 3.54 
16.86 3.57 
16.90 3.55 
16.93 3.52 
16.92 3.52 
16.95 3.48 
16.95 3.49 
16.92 3.52 
16.93 3.50 
16.77 3.55 
16.79 3.53 
16.96 3.47 
17.00 3.42 

~~ ~ 

1; MinAvg I 16.85- 3.56 

Marker Description 

A 
D 
E 
L 
M 
P 
R 

Data was Absent from original raw data 
Sampling halted due to power loss(Data 
Equipment failure at Outlet AfData not 

file. 
not averaged) 
averaaed \ 

L&ai calibration( Initial Calibration or Drik Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 
Remote Calibration(System Bias Check) 

C-154 



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

Pine Hall Brick 
Cyclone Outlet B 

Run 4 
Raw CEM Data 

Starting 
11-03-92 

Time 

16:55 
16156 
16:57 
16:58 
16 : 59 
17:oo 
17 : 01 
17 : 02 
17:03 
17 : 04 
17:05 
17:06 
17 : 07 
17:08 
17 : 09 
17:lO 
17:ll 
17 : 12 
17:13 
17:14 
17:15 
17:16 
17 : 17 
17 : 18 
17:19 
17:20 
17121 
17 :22 
17:23 
17 : 24 
17:25 
17:26 
17:27 
17:28 
17:29 
17 : 30 
17 : 31 
17 : 32 
17:33 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16.97 
16.95 
17.00 
17.00 
16.98 
16.98 
16.88 
16.85 
16.77 
16.78 
16.74 
16.74 
16.71 
16.71 
16.60 
16.64 
16.68 
16.78 
16.75 
16.75 
16.73 
16.67 
16.66 
16.62 
16.60 
16.69 
16.65 
16.74 
16.68 
16.64 
16.64 
16.69 
16.69 
16.69 
16.70 
16.72 
16.74 
16.75 
16.77 

3.33 
3.37 
3.35 
3.35 
3.37 
3.35 
3.42 
3.45 
3.54 
3.57 
3.61 
3.62 
3.63 
3.6C 
3.7c 
3.68 
3.65 
3.56 
3.59 
3.60 
3.62 
3.70 
3.71 
3.76 
3.80 
3.75 
3.69 
3.59 
3.65 
3.71 
3.72 
3.69 
3.70 
3.69 
3.67 
3.63 
3.62 
3.60 
3.59 

C-155 

346.20 
341.30 
341.50 
334.30 
338.70 
350.70 
349.40 
348.90 
364.10 
367.40 
373.70 
371.50 
379.40 
370.90 
372.40 
374.20 
365.90 
360.80 
361.60 
357.40 
351.50 
348.00 
350.00 
351.30 
355.70 
355.80 
357.00 
348.30 
343.60 
349.20 
352.00 
353.40 
352.70 
349.60 
346.80 
344 .OO 
347.00 
347.10 
357.10 

20.72 
20.66 
20.51 
20.55 
20.42 
20.39 
20.94 
21.09 
21.23 
21.18 
21.36 
21.32 
21.34 
21.28 
21.74 
21.77 
21.82 
21.40 
21.58 
21.37 
21.40 
21.44 
21.33 
21.22 
21.09 
20.99 
20.88 
20.44 
20.36 
20.40 
20.38 
20.38 
20.52 
20.51 
20.31 
20.18 
20.13 
19.92 
19.99 



Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 4 

(continued) 

Starting 
11-03-92 

Time 

17:34 
17 : 35 
17 : 36 
17:37 
17 : 38 
17 : 39 
17:40 
17:41 
17:42 
17:43 
17:44 
17 : 45 
17:46 
17:47 
17:48 
17 : 49 
17:50 
17:51 
17 : 52 
17:53 
17:54 
17:55 
17:56 
17 : 57 
17:58 
17:59 
18:OO 
18:Ol 
18:02 
18:03 
18:04 
18:05 
18:06 
18:07 
18:08 
l e r e o  
18:lO 
18:ll 
18: 12 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

16.73 
16.74 
17.67 
17.81 
17.63 
16.62 
16.73 
16.96 
16.84 
16.86 
16.92 
17.02 
17.10 
17.12 
17.14 
17.09 
17.37 
17.42 
17.02 
17.05P 
17.02P 
17. OOP 
16.94P 
16.95P 
16.98P 
17. OOP 
17.72P 
18.15P 
17.92P 
16.83P 
16.77P 
16.75P 
16.74P 
16.74P 
16.72P 
15. c,?? 
16.64P 
16.63P 
16.69P 

3.65 
3.65 
2.72 
2.62 
2.81 
3.79 
3.66 
3.51 
3.56 
3.57 
3.51 
3.39 
3.32 
3.32 
3.30 
3.37 
3.10 
3.06 
3.45 
3.43P 
3.45P 
3.48P 
3.54P 
3.52P 
3.49P 
3.47P 
2.74P 
2.37P 
2.60P 
3.65P 
3.70P 
3.71P 
3.73P 
3.72P 
3.76P 
3.511 
3.85P 
3.85P 
3.79P 

C-156 

365.10 
371.10 
311.90 
235.50 
243.60 
344.60 
392.50 
368.00 
362.10 
360.30 
356.80 
351.90 
346.10 
346.20 
340.60 
326.10 
312.20 
296.70 
338.40 
345.20P 
348.90P 
350. OOP 
355.10P 
362.50P 
357.90P 
359.70P 
330.10P 
270.70P 
274. OOP 
323.90P 
340.80P 
334.40P 
331.30P 
327.80P 
318.40P 

308.80P 
304.80P 
300.9 OP 

*,. 9-l. 
>LA. I U S  

19.82 
19.69 
15.32 
13.57 
13.78 
18.08 
18.88 
19.10 
19.17 
19.15 
19.02 
18.61 
18.50 
18.30 
18.28 
18.41 
16.79 
16.22 
17.93 
17.77P 
17.76P 
17.73P 
17.93P 
18.03P 
18.1OP 
18.05P 
14.24P 
11.53P 
12.12P 
17.48P 
18.09P 
18.40P 
18.75P 
18.72P 
18.84P 
IY.UII 
19.17P 
19.17P 
19.07P 

.a n.- 

I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
11 
1 
1 
1 
1 
1 
1 
1 
1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
If 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 4 

(continued) 

Starting 
11-03-92 

Time 

18: 13 
18: 14 
18:15 
18: 16 
18: 17 
18: 18 
18: 19 
18:20 
18:21 
18:22 
18:23 
18:24 
18:25 
18:26 
18:27 
18:28 
18:29 
18:30 
18:31 
18:32 
18:33 
18:34 
18:35 
18:36 
18 : 37 
18:38 
18 : 39 
18:40 
18:41 
1 8 ~ 4 2  
18:43 
18:44 
18:45 
18:46 
18:47 
18:48 
18:49 
18:50 
18:51 

~ 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16.72P 
16.72P 
16.76P 
16.82P 
16.83P 
16.85P 
16.91P 
16.89P 
16.88P 
16.88P 
16.86P 
16.86P 
16.86P 
16.93P 
16.92P 
17.11P 
16.95 
16.95 
16.99 
17.00 
16.85 
16.84 
16.82 
16.87 
16.81 
16.80 
17.19 
17.87 
17.80 
17 .OO 
16.89 
16.37 
16.43 
16.50 
16.65 
16.79 
16.99 
17.54 
17.29 

3.77P 
3.78P 
3.73P 
3.67P 
3.67P 
3.67P 
3.60P 
3.62P 
3.63P 
3.63P 
3.66P 
3.66P 
3.65P 
3.59P 
3.60P 
3.41P 
3.63 
3.65 
3.51 
3.58 
3.71 
3.63 
3.71 
3.69 
3.75 
3.74 
3.37 
2.71 
2.78 
3.56 
3.64 
4.22 
4.16 
4.07 
3.91 
3.75 
3.55 
3.00 
3.26 

C-157 

302.30P 
305.10P 
309.20P 
312. SOP 
318.10P 
326. OOP 
328.30P 
336.40P 
339.20P 
341.70P 
337.20P 
334.20P 
344.80P 
349.80P 
338.40P 
328.30P 
319.30 
335.20 
314.60 
322.90 
328.00 
322.70 
328.00 
343.10 
348.70 
358.00 
350.90 
242.80 
223.90 
255.30 
344.80 
330.50 
344.90 
347 .OO 
343.10 
333.50 
333.40 
311.50 
296.00 

19.03P 
18.97P 
18.79P 
18.63P 
18.54P 
18.29P 
18.14P 
18.25P 
18.55P 
18.40P 
18.44P 
18.51P 
18.49P 
18.23P 
18.20P 
17.35P 
18.31 
18.34 
17.51 
17.58 
17.92 
17.58 
17.72 
17.43 
17.68 
17.79 
16.02 
12.13 
11.90 
14.87 
17.09 
17.97 
17.82 
18.18 
18.26 
18.09 
17.72 
15.61 
17.12 



P i n e  H a l l  B r i c k  
C y c l o n e  O u t l e t  B 

Raw CEM Data 
Run 4 

( c o n t i n u e d )  

S t a r t i n g  
11-03-92 

Time 

18:52 
18 : 53 
18:54 
18:55 
18:56 
18:57 
18:58 
18 : 59  
1 9  : 00 
19:Ol 
19:02 
19:03 
19:04 
19:05 
1 9  : 06 
19:07 
1 9  : 08 
19:09 
19:lO 
1 9 : l l  
19:12 
19:13 
19:14 
19:15 
19:16 
19:17 
19:18 
19:19 
19:20 
19 :21  
1 9  : 22 
19:23 
19:24 

150  MinAvg 

O u t l e t  B O u t l e t  B O u t l e t  B O u t l e t  B 
02 c 0 2  co NOX 

%dv %dv PPmdv PPmdv 

17 .27  
1 7 . 2 8  
17 .27  
17 .22  
1 7 . 2 3  
1 7 . 4 3  
1 7 . 8 8  
17 .07  
17 .06  
17 .17  
1 7 . 1 8  
17 .24  
1 7 . 3 1  
17 .38  
17 .35  
1 7 . 3 4  
17 .26  
1 7 . 4 3  
1 7 . 5 5  
18 .19  
18 .07  
1 6 . 9 7  
16 .78  
1 6 . 9 4  
1 7 . 0 1  
17 .09  
17.18 
17 .27  
17 .30  
17 .54  
17 .46  
17 .31  
17 .28  

3 .28  
3 .27  
3 . 2 8  
3.33 
3.31 
3.11 
2 . 6 1  
3 .50  
3 .49  
3.36 
3 .34  
3.26 
3 .20  
3.13 
3.14 
3.13 
3 .22  
3.02 
2 . 9 3  
2 .35  
2.46 
3.55 
3.74 
3 .57  
3.48 
3.39 
3.29 
3 .20  
3.18 
2.96 
3 .06  
3 .21  
3 .25  

309 .60  
305.50 
312 .10  
321 .80  
324 .60  
312.70 
284.40 
324 .70  
332.30 
327 .80  
327.50 
335.60 
328 .60  
325.50 
328 .50 
326.30  
325.30 
323 .40  
316.90 
273.30 
281.80 
327.60 
362.30 
355.60 
344.60 
351.20 
352 .10  
350.90 
353.30 
348.00 
325.60 
345.90 
338.00 

17 .17  
17 .17  
1 7 . 1 1  
1 7 . 4 1  
17.53 
16 .94  
1 4 . 8 5  
16 .94  
1 7 . 0 3  
1 7 . 1 1  
17 .32  
17 .22  
1 7 . 1 6  
1 6 . 9 1  
17 .06  
17 .10  
17 .29  
1 6 . 8 8  
15 .09  
10 .82  
11 .09  
16 .40  
1 7 . 7 3  
17 .74  
17 .96  
1 7 . 8 4  
17 .77  
1 7 . 6 2  
1 7 . 5 5  
16 .30  
1 6 . 7 3  
17 .59  
1 7 . 6 2  

1 7 . 0 1  3 .44  336 .68  18.38 

C-158 

I 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



I 
Pine Hall Brick 

Cyclone Outlet B 
Raw CEM Data 

Run 4 
( continued ) 

I 
I 
/Marker Description 

A Data was Absent from original raw data file. 

1 D E 
L 

1 
Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 

R Remote Calibration(Sy6tem Bias Check) 

I 
I 

I 
I 
I 
I 
I 
I 
I 

Display Average 

J 
J 
J 
J 
J 
J 
J 

I 
'2-159 

I' 



Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 5 

Starting 
11-04-92 

Time 

10: 16 
10117 
10: 18 
10:19 
10:20 
10:21 
10:22 
10:23 
10:24 
10:25 
10126 
10:27 
10:28 
10:29 
10:30 
10:31 
10:32 
10:33 
10134 
10:35 
10:36 
10137 
10138 
10:39 
10140 
10:41 
10 : 42 
10143 
10:44 
10:45 
10146 
10: 47 
10:48 
10:49 
10150 
10:51 
19 : 52 
10:53 
10154 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 

%dv %dv PPmdv PPmdv 

16.95 
16.98 
16.99 
17.06 
17.09 
17.14 
17.15 
17.14 
17.11 
17.09 
17.10 
17.02 
16.96 
16.94 
16.88 
16.85 
16.79 
16.77 
17.06 
17.79 
17.65 
16.65 
16.61 
16.68 
16.70 
17.56 
16.72 
16.54 
16.60 
16.61 
16.59 
16.65 
16.76 
16.82 
16.81 
16.88 
qc n o  

17.01 
17.07 

A". J" 

3.39 
3.39 
3.39 
3.33 
3.29 
3.25 
3.24 
3.26 
3.29 
3.31 
3.29 
3.37 
3.42 
3.44 
3.48 
3.50 
3.57 
3.58 
3.28 
2.58 
2.74 
3.74 
3.77 
3.69 
3.67 
2.74 
3.66 
3.85 
3.76 
3.74 
3.75 
3.69 
3.57 
3.51 
3.52 
3.46 

3.31 
3.25 

3 3.4 a. J- l  

C-160 

362.40 
365.10 
368.50 
360.90 
365.00 
363.70 
361.10 
372.00 
384.70 
389.60 
374.50 
376.10 
371.80 
366.90 
366.60 
368.10 
370.50 
369.60 
365.40 
306.20 
293.40 
325.40 
359.60 
355.50 
344.00 
311.00 
337.70 
351.10 
352.50 
346.10 
348.00 
351.90 
352.80 
355.20 
363.10 
371.80 
356.30 
346.30 
346.90 

21.52 
21.73 
21.60 
21.38 
21.18 
21.05 
20.97 
20.85 
20.81 
20.93 
20.84 
21.14 
21.41 
21.56 
21.82 
21.77 
21.80 
21.49 
19.80 
14.90 
15.02 
20.33 
21.54 
21.60 
21.54 
18.12 
21.56 
21.67 
21.75 
21.93 
22.06 
21.88 
21.54 
21.38 
21.50 
21.39 
21.02 
20.77 
20.62 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
CI 
I 



I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I' 
1 
I, 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 5 

(continued) 

Starting 
11-04-92 

Time 

10 : 55 
10:56 
10:57 
10:58 
10 : 59 
11:oo 
11:Ol 
11:02 
11:03 
11:04 
11:05 
11:06 
11:07 
11:08 
11:09 
11: 10 
11:ll 
llr12 
11:13 
11:14 
11:15 
11: 16 
11:17 
11:18 
11:19 
11:20 
llr21 
11:22 
11:23 
11:24 
11:25 
11:26 
11:27 
11:28 
11:29 
11:30 
11:31 
11:32 
11:33 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.11 
17.04 
17.05 
17.07 
17.02 
17.01 
16.96 
16.91 
17.60 
17.88 
17.28 
16.49 
16.60 
16.68 
16.77 
16.79 
16.89 
17.02 
17.04 
17.03 
16.99 
17.01 
17.03 
16.98 
16.95 
16.94 
16.91 
16.88 
16.84 
16.82 
16.78 
16.76 
16.77 
16.79 
16.81 
16.77 
16.78 
16.85P 
17.05P 

3.21 345.10 
3.27 349.90 
3.26 355.80 
3.23 354.80 
3.29 351.00 
3.30 343.00 
3.35 341.20 
3.40 353.20 
2.72 329.30 
2.47 223.90 
3.07 249.90 
3.83 428.60 
3.70 452.00 
3.61 450.70 
3.52 419.10 
3.50 408.30 
3.40 393.50 
3.35 382.80 
3.34 380.20 
3.35 377.90 
3.38 380.20 
3.36 381.10 
3.34 375.30 
3.39 379.80 

~ ~ .~ 

3.43 382.90 
3.42 375.30 
3.46 371.30 
3.48 372.60 
3.51 387.10 
3.53 392.60 
3.57 384.70 
3.60 388.00 
3.58 385.60 
3.54 384.20 
3.53 381.80 
3.57 383.20 
3.55 395.20 
3.48P 397.50P 
3.28P 367.30P 

C-161 

20.59 
20.63 
20.48 
20.50 
20.67 
20.62 
20.87 
20.99 
17.38 
14.48 
16.61 
21.29 
21.76 
21.94 
21.97 
21.93 
21.90 
21.85 
21.60 
21.55 
21.66 
21.59 
21.56 
21.56 
21.58 
21.56 
21.70 
21.67 
21.79 
21.90 
21.88 
21.90 
21.89 
21.82 
21.65 
21.73 
21.79 
21.55P 
20.19P 



Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 5 

(continued) 

Starting 
11-04-92 

Time 

11:34 
llr35 
11:36 
11:37 
llr38 
llr39 
llr40 
11341 
11:42 
llr43 
11:44 
11:45 
11:46 
11:47 
11:48 
11:49 
llr50 
11:51 
11:52 
11:53 
11:54 
11:55 
11:56 
11:57 
11:58 
11:59 
12:oo 
12:Ol 
12:02 
12:03 
12 : 04 
12 : 05 
12:06 
12:07 
12:08 
iZ:ii9 
12 : 10 
12:ll 
12:12 

Outlet B Outlet B Outlet B Outlet B 
02 coz co NOX 
%dv %dv PPmdv PPmdv 

16.82P 
16.86P 
16.88P 
16.87P 
16.89P 
16.93P 
16.97P 
17.02P 
17.03P 
17.01P 
16.97P 
16.96P 
17.01 
16.92 
16.95 
17.02 
16.98 
16.93 
16.86 
16.91 
16.86 
17.10 
18.05 
17.72 
16.74 
16.66 
16.64 
16.60 
16.61 
16.64 
16.67 
16.71 
16.71 
16.78 
16.82 

16.77 
17.41 
17.85 

i6.7f 

3.50P 
3.47P 
3.44P 
3.46P 
3.43P 
3.39P 
3.35P 
3.30P 
3.29P 
3.31P 
3.36P 
3.37P 
3.32 
3.42 
3.38 
3.31 
3.35 
3.40 
3.48 
3.41 
3.45 
3.22 
2.48 
2.61 
3.58 
3.64 
3.68 
3.71 
3.70 
3.66 
3.62 
3.58 
3.58 
3.52 
3.47 
3.53 
3.52 
2.90 
2.47 

C-162 

387.80P 
376.50P 
371.80P 
371.30P 
379.40P 
377.30P 
389.10P 
378.80P 
377.70P 
382.60P 
385. SOP 
386.60P 
386.30 
386.50 
395.80 
389.30 
399.20 
402.20 
400.50 
393.00 
391.10 
395.90 
325.20 
309.00 
337.20 
383.40 
381.00 
386.00 
385.40 
386.50 
389.10 
384.00 
385.50 
391.30 
383.00 
389.80 
406.40 
378.30 
256.20 

21.47P 
21.42P 
21.45P 
21.53P 
21.62P 
21.69P 
21.5813 
21.42P 
21.23P 
21.15P 
21.27P 
21.24P 
20.94 
21.34 
21.17 
20.86 
21.07 
21.08 
21.14 
21.26 
21.83 
20.63 
15.21 
15.10 
20.51 
21.79 
22.04 
22.05 
22.08 
22.06 
22.06 
22.02 
21.91 
21.79 
21.86 
22.03 
21.89 
18.52 
15.00 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I !  
I 
I 
I 



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

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 5 

(continued) 

Starting 
11-04-92 

Time 

12 I 13 
12:14 
12 : 15 
12 : 16 
12 : 17 
12:18 
12:19 
12120 
12:21 
12:22 
12 : 23 
12:24 
12:25 
12:26 
12:27 
12:28 
12:29 
12:30 
32:31 
12:32 
12 : 33 
12:34 
12 : 35 
12 : 36 
12:37 
12:38 
12:39 
12:40 
12:41 
12:42 
12:43 
12844 
12:45 
12:46 
12:47 
12:48 
12:49 
12:50 
12:51 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPrndV PPrndV 

17.30 
16.40 
17.02 
17.05 
16.48 
16.57 
16.74 
16.84 
16.93 
16.97 
16.96 
16.98 
17.02 
17.03 
17.00 
16.95 
16.93 
16.91 
16.89 
16.83 
16.75 
16.71 
16.71 
16.65 
16.62 
16.64 
16.63 
16.69 
16.75 
16.79 
16.80 
16.85 
16.93 
16.90 
16.85 
16.85 
16.82 
16.82 
16.87 

3.01 
3.91 
3.23 
3.19 
3.83 
3.72 
3.55 
3.44 
3.35 
3.31 
3.34 
3.32 
3.28 
3.28 
3.31 
3.36 
3.36 
3.39 
3.41 
3.50 
3.56 
3.60 
3.60 
3.65 
3.68 
3.66 
3.67 
3.61 
3.55 
3.49 
3.47 
3.43 
3.35 
3.38 
3.43 
3.43 
3.44 
3.44 
3.39 

C-163 

259.00 
441.40 
436.60 
360.30 
400.70 
406.30 
396.40 
386.50 
383.80 
381.40 
378.40 
380.10 
371.40 
374.10 
387.20 
401.50 
398.40 
401.90 
412.90 
414.50 
420.10 
423.30 
423.40 
426.30 
426.60 
426.50 
420.10 
403.00 
387.70 
376.80 
381.80 
391.50 
396.00 
395.70 
394.70 
394 -50  
400.20 
396.00 
386.40 

16.50 
21.25 
19.75 
20.69 
21.61 
21.61 
21.61 
21.32 
21.17 
21.13 
21.34 
21.32 
21.39 
21.36 
21.33 
21.48 
21.54 
21.52 
21.62 
21.80 
21.73 
21.79 
21.99 
22.25 
22.27 
22.15 
22.30 
22.12 
21.97 
22.02 
22.26 
22.18 
22.07 
22.33 
22.53 
22.50 
22.52 
22.58 
22.31 



Time 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv m m d v  w m d v  

1 
I 
I 
I 
I 
I 
I 

12 : 52 
12:53 
12 : 54 
12 : 55 

160 MinAvg 

I 
I 
I 

Marker Description Display Average 

A Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

16.83 3.43 375.10 22.43 
16.84 3.41 381.50 22.32 
16.94 3.32 383.40 21.82 
17.22 3.04 352.40 20.03 

16.92 3.41 375.49 21.12 

I 

I 
I 

I 
I 

C-164 



1 
I 
I 
I 

Pine  Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 6 

Starting 
11-04-92 

I Time 

I 
I 
1 
1 
I 
I 
1 
I 

14:13 
14 : 14 
14:15 
14:16 
14:17 
14 : 18 
14:19 
14:20 
14:21 
14 : 22 
14:23 
14:24 
14:25 
14:26 
14:27 
14:28 
14129 
14:30 
14:31 
14 : 32 
14:33 
14 : 34 
14 : 35 
14 : 36 
14:37 
14 : 38 
14:39 
14:40 
14:41 
14:42 
14:43 
14 : 44 
14:45 
14:46 
14:47 
14:48 
14149 
14 : 50 
14:51 

Outlet B Outlet B Outlet B Outlet B 
02 c02 CO NOx 

16.84 
16.83 
16.90 
16.95 
17.00 
17.00 
17.45 
18.06 
17.86 
16.65 
16.74 
16.91 
16.95 
17.03 
17.15 
17.21 
17.30 
17.34 
17 -37 
17.40 
17.36 
17.31 
17.24 
17.11 
17.07 
17.35 
18.03 
17.85 
16.81 
16.70 
18.31 
16.65 
16.64 
16.69 
16.75 
16.80 
16.84 
16.84 
16.80 

3.61 
3.62 
3.55 
3.49 
3.45 
3.45 
3.02 
2.45 
2.65 
3.83 
3.72 
3.56 
3.52 
3.45 
3.34 
3.28 
3.19 
3.15 
3.13 
3.11 
3.16 
3.21 
3.29 
3.41 
3.44 
3.16 
2.52 
2.70 
3.72 
3.94 
3.84 
3.86 
3.88 
3.82 
3.74 
3.68 
3.64 
3.65 
3.70 

380.10 
384.10 
366.00 
363.20 
361.70 
362.10 
367.60 
257.60 
242.90 
350.40 
448.40 
409.30 
391.90 
379.80 
359.40 
351.50 
349.50 
344.20 
353.30 
348.70 
342.00 
350.50 
356.50 
398.10 
418.00 
410.10 
329.40 
307.80 
337.10 
417.80 
403.00 
395.10 
401.30 
400.50 
396.10 
403.60 
390.80 
388.20 
386.90 

24.85 
24.91 
24.71 
24.68 
24.51 
24.84 
22.06 
17.17 
17.37 
24.00 
25.14 
25.13 
24.92 
24.73 
24.28 
24.19 
23.99 
23.69 
23.66 
23.70 
23.67 
23.74 
23.80 
24.22 
24.38 
22.49 
16.78 
16.91 
22.43 
25.35 
25.25 
25.43 
25.42 
25.32 
25.30 
25.40 
25.52 
25.61 
25.96 

._ 

.. 

C-165 



Starting 
11-04-92 

Time 

14 : 52 
14:53 
14 : 54 
14 : 55 
14:56 
14:57 
14:58 
14:59 
15:OO 
15:Ol 
15:02 
15:03 
15:04 
15:05 
15:06 
15:07 
15:08 
15:09 
15: 10 
15:ll 
15:12 
15:13 
15:14 
15:15 
15:16 
15:17 
15:18 
15r19 
15:20 
15:21 
15 : 22 
15:23 
15:24 
15 : 25 
15:26 

15:28 
15:29 
15:30 

1C.17 *a. L I 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 6 

(continued) 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv PPrndV PPrndV 

16.80 
16.82 
16.86 
17.76 
16.87 
16.49 
16.56 
16.63 
16.65 
16.65 
16 .I4 
16.79 
16.80 
16.84 
16.90 
16.87 
16.90 
16.97 
16.98 
16.93 
16.93 
16.97 
16.94 
16.94 
16.94 
17.1OP 
17.30P 
17.01P 
17.01P 
16.99P 
16.96P 
16.91P 
16.92P 
16.91P 
17.83P 
1;. 357 
17.42P 
16.58P 
16.68P 

3.70 
3.68 
3.64 
2.69 
3.65 
4.05 
3.94 
3.85 
3.83 
3.83 
3.73 
3.67 
3.67 
3.62 
3.55 
3.58 
3.55 
3.47 
3.46 
3.53 
3.52 
3.48 
3.51 
3.51 
3.51 
3.34P 
3.16P 
3.43P 
3.43P 
3.45P 
3.48P 
3.53P 
3.52P 
3.53P 
2.63P 
2.54P 
3.10P 
3.88P 
3.75P 

C-166 

385.70 
383.30 
378.50 
332.70 
355.40 
393.90 
389.10 
386.60 
385.30 
387.40 
381.40 
377.10 
374.70 
368.90 
361.30 
354.00 
348.30 
354.40 
350.50 
348.80 
354.30 
359.20 
358.00 
355.90 
362.60 
359.50P 
316.40P 
339. BOP 
340.40P 
337.50P 
342.30P 
349.80P 
357.80P 
367.40P 
318.30P 
240.20P 
253.80P 
387.40P 
399.4013 

26.22 
26.29 
26.22 
21.49 
25.64 
25.72 
25.88 
26.10 
26.29 
26.46 
26.35 
26.30 
26.45 
26.34 
26.26 
26.46 
26.34 
26.04 
25.94 
26.06 
25.95 
25.90 
25.93 
25.57 
25.54 
24.50P 
23.19P 
25.26P 
25.20P 
25.51P 
25.74P 
25.76P 
25.67P 
25.80P 
19.67P 
i7.4bP 
19.49P 
24.92P 
25.67P 

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



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

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 6 

(continued) 

Starting 
11-04-92 

Time 

15:31 
15:32 
15:33 
15 : 34 
15:35 
15:36 
15:37 
15:38 
15r39 
15:40 
15:41 
15r42 
15143 
15:44 
15:45 
15146 
15:47 
15:48 
15:49 
15:50 
15:51 
15:52 
15:53 
15 : 54 
15:55 
15 : 56 
15157 
15:58 
15:59 
16:OO 
16 : 01 
16 : 02 
16:03 
16r04 
16 : 05 
16106 
16:07 
16 : 08 
16 : 09 

~ ~~~ ~ 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16.81P 
16.82P 
16.85P 
16.92P 
17.01P 
17.08P 
17.14P 
17.15 
17.37 
17.15 
17.13 
17.11 
17.11 
17.06 
17.08 
17.10 
17.09 
17.08 
17.11 
17.15 
17.19 
17.23 
17.17 
17.11 
17.02 
16.94 
16.91 
17.61 
17.66 
17.63 
17.26 
16.57 
19.38 
16.84 
16.84 
16.88 
16.95 
16.93 
16.89 

3.63P 
3.63P 
3.61P 
3.53P 
3.43P 
3.36P 
3.31P 
3.31 
3.09 
3.30 
3.32 
3.35 
3.34 
3.39 
3.38 
3.36 
3.36 
3.36 
3.32 
3.29 
3.24 
3.20 
3.25 
3.31 
3.40 
3.47 
3.51 
2.76 
2.80 
2.83 
3.19 
3.73 
3.71 
3.68 
3.58 
3.54 
3.47 
3.49 
3.53 

C-167 

368.20P 
367. OOP 
365.10P 
369.00P 
363.60P 
367.90P 
352.60P 
337.00 
314.70 
326.10 
335.40 
345.30 
348.00 
351.60 
363.30 
373.30 
366.30 
364.30 
361.00 
359.10 
370.50 
381.80 
380.40 
377.80 
384.70 
384.60 
382.90 
339.60 
342.30 
293.90 
296.60 
368.70 
384.30 
384.40 
386.60 
379.90 
370.40 
372.00 
375.20 

26.03P 
26.10P 
26.02P 
25.79P 
25.48P 
25.28P 
25.27P 
25.19 
23.58 
25.00 
25.07 
24.92 
24.87 
24.74 
24.64 
24.47 
24.56 
24.57 
24.39 
24.10 
23.92 
23.80 
23.94 
24.08 
24.26 
24.64 
24.84 
21.83 
19.01 
17.46 
19.48 
24.81 
25.25 
25.13 
24.72 
25.05 
24.90 
25.06 
25.29 



Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 6 
(continued) 

Starting 
11-04-92 

Time 

16 : 10 
16:ll 
16:12 
16 : 13 
16:14 
16:15 
16 : 16 
16 : 17 
16 : 18 
16 : 19 
16 : 20 
16:21 
16 : 22 
16:23 
16:24 
16:25 
16:26 
16 : 27 
16:28 
16:29 
16:30 
16:31 
16:32 
16:33 
16 : 34 
16:35 
16:36 
16:37 
16:38 
16 : 39 
16:40 
16:41 

149 MinAvg 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16.93 
16.94 
16.96 
16.94 
16.96 
16.94 
16.97 
16.93 
16.92 
16.91 
16.92 
16.95 
16.95 
16.92 
16.87 
16.89 
16.88 
16.79 
16.93 
18.77 
17.75 
16.74 
16.38 
16.54 
16.62 
16.67 
16.70 
16.75 
16.88 
16.96 
17.14 
17.09 

3.50 
3.48 
3.45 
3.46 
3.44 
3.48 
3.44 
3.48 
3.48 
3.49 
3.46 
3.42 
3.42 
3.44 
3.50 
3.47 
3.47 
3.58 
3.45 
2.55 
2.63 
3.63 
3.97 
3.79 
3.71 
3.65 
3.63 
3.58 
3.43 
3.36 
3.19 
3.25 

373.80 
375.10 
370.50 
371.70 
370.20 
362.90 
360.30 
361.50 
367.10 
366.80 
368.70 
372.10 
374.00 
370.50 
376.80 
381.90 
370.70 
374.60 
377.50 
297.60 
257.10 
321.50 
481.90 
451.50 
411.50 
395.90 
392.90 
383.40 
367.90 
356.20 
349.70 
336.80 

25.10 
25.13 
25.22 
25.48 
25.64 
25.62 
25.59 
25.51 
25.41 
25.43 
25.35 
25.46 
25.41 
25.42 
25.60 
25.55 
25.70 
26.06 
25.26 
18.85 
18.46 
22.63 
25.52 
26.13 
26.42 
26.37 
26.41 
26.28 
26.08 
25.89 
24.90 
25.03 

17.05 3.44 366.75 24.56 

C-168 

I 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 



I 
I 
1 
1Marker Description 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 6 

(continued) 

A Data was Absent from original raw data file. 
D 
E 
L 

Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 1 

R Remote Calibration(System Bias Check) 

I 
I 

I 
I 
I 
1 
I 

1 

Display Average 

J 
d 
J 
d 
J 
J 
J 

C-169 



Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 7 

Starting 
11-04-92 

Time 

19:41 
19:42 
19:43 
19:44 
19:45 
19:46 
19:47 
19:48 
19 : 49 
19r50 
19:51 
19r52 
19:53 
19:54 
19:55 
19:56 
19 i 57 
19 : 58 
19 : 59 
20 : 00 
20:Ol 
20:02 
20:03 
20 : 04 
20 : 05 
20:06 
20:07 
20:08 
20:09 
20:lO 
20:ll 
20:12 
20:13 
20:14 
20 : 15 
20:16 
20 % 1? 
20:18 
20:19 

~ ~~ 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 

%dv %dv PPmdv PPmdv 

17.23 
17.23 
17.25 
17.31 
17.30 
17.26 
17.00 
16.98 
17.31 
18.04 
17.88 
17.12 
16.66 
16.73 
16.75 
16.90 
17.06 
17.03 
17.39 
18.10 
17.95 
17.28 
16.97 
16.94 
16.99 
16.97 
5.69M 
5.54M 
5.68M 
5.83M 
5.98M 
6.14M 
6.29M 
6.44M 
6.59M 
6.76M 
6.0lU 
7.15M 
8.69M 

3.05 
3.02 
3.00 
2.94 
2.92 
2.97 
3.21 
3.24 
2.95 
2.23 
2.40 
3.12 
3.58 
3.53 
3.48 
3.43 
3.51 
3.52 
3.19 
2.50 
2.65 
3.30 
3.56 
3.57 
3.55 
3.48 
0.19M 
0. 08M 
0.09M 
0.09M 
0. Q9M 
0.09M 
0.10M 
0.10M 
0.10M 
0.10M 
"IO!? 
0.10M 
O.1OM 

C-170 

314.50 
325.50 
317.70 
310.80 
309.80 
308.90 
327.20 
346.80 
343.30 
247.30 
237.50 
286.70 
455.40 
437.50 
443.10 
408.00 
384.10 
392.00 
379.30 
299.30 
272.20 
284.70 
350.30 
395.70 
378.30 
377.60 
377.30M 
377.10M 
377.20M 
377. OOM 
377.20M 
377.40M 
377.50M 
377.10M 
377, OOM 
377.30M 
3??. 3% 
377.30M 
376.80M 

18.20 
18.24 
18.19 
18.12 
18.28 
18.23 
19.32 
19.45 
18.05 
13.49 
13.21 
15.43 
18.27 
18.76 
18.75 
18.72 
19.17 
19.44 
19.31 
17.65 
14.14 
14.45 
16.80 
17.35 
17.98 
20.58 
3.18M 
2.01M 
1.77M 
1.63M 
1.54M 
1.44M 
1.34M 
1.31M 
1.08M 
1.03M 
1.11m 
0.85M 
0.77M 

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



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

Time 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 

%dv %dv PPrndV PPmdv 

20:20 
20:21 
20:22 
20:23 
20:24 
20 : 25 
20:26 
20:27 
20:28 
20:29 
20:30 
20:31 
20:32 
20:33 
20:34 
20:35 
20:36 
20:37 
20:38 
20:39 
20:40 
20:41 
20:42 
20:43 
20r44 
20r45 
20:46 
20:47 
20:48 
20:49 
20:50 
20:51 
20:52 
20:53 
20:54 
20:55 
20:56 
20:57 
20:58 

7.35M 
4.17M 
0.03M 
0.02M 
0.01M 
0.01M 
0.01M 
0.01M 
0.01M 

10.12M 
13.76M 
13.70M 
13.68M 
13.67M 
13.67M 
13.70M 
13.72M 
13.75M 
13.79M 
13.83M 
13.88M 
13.94M 
13.99M 
14.12M 
14.25M 
14.22M 
13.83M 
13.06M 
12.20M 
11.41M 
10.73M 
10.32M 
10.06M 
9.64M 
9.33M 
9.34M 
9.49M 
9.73M 

10.02M 

0.10M 
0.09M 
0.06M 
0.06M 
0.06M 
0.05M 
0.06M 
0.06M 
0.06M 
4.23M 
5.72M 
5.12M 
5.71M 
5.71M 
5.67M 
5.69M 
5.68M 
5.67M 
5.68M 
5.71M 
5.68M 
5.66M 
5.70M 
5.65M 
5.64M 
5.69M 
5.66M 
5.64M 
5.66M 
5.69M 
5.64M 
5.61M 
5.66M 
5.66M 
5.61M 
5.59M 
5.61M 
5.61M 
5.60M 

C-171 

376.80M 
3 18.40M 
0.10M 
O.21M 
0.19M 
0.20M 
0.18M 
O.21M 
0.22M 
0.23M 
0.24M 
0.24M 
0.19M 
0.20M 
0.20M 
0.24M 
0.21M 
0.19M 
0.36M 
0.32M 
0.15M 
0.18M 
0.17M 
0.20M 
0.14M 
0.08M 
O.18M 
0.09M 
0.23M 
0.17M 
0.14M 
0.15M 
O.llM 
0.18M 
0.13M 
0.19M 
0.23M 
0.22M 
0.21M 

0.74M 
0.58M 
0.15M 
0.12M 
0.09M 
0.06M 
0.03M 
0.01M 
O.OOM 
0.20M 
0.29M 
0.23M 
0.20M 
0.15M 
0.15M 
0.15M 
0.15M 
0.14M 
0.14M 
0.15M 
O.llM 
0.12M 
0.10M 
O.llM 
0.10M 
0.07M 
0.02M 
0.05M 

-0.01M 
-0.04M 
-0.06M 
-0.07M 
-0.07M 
-0.14M 
-0.14M 
-0.18M 
-0.21M 
-0.24M 
-0.24M 



Pine Hall B r i c k  
Cyclone Outlet B 

Raw CEM Data 
Run 7 

(continued) 

Starting 
11-04-92 

Time 

20:59 
21:oo 
21:Ol 
21:02 
21:03 
21:04 
21:05 
21:06 
21:07 
21:08 
21:09 
21:lO 
21:ll 
21:12 
21:13 
21: 14 
21:15 
21:16 
21:17 
21:18 
21:19 
21:20 
21:21 
21:22 
21:23 
21:24 
21:25 
21:26 
21:27 
21:28 
21:29 
21230 
21:31 
21:32 
21:33 
21:34 
21:35 
21:36 
21:37 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

10.31M 
2.33M 
0.02P 
0.02P 
0.01P 
7.73P 
14.34P 
14.29P 
11.62P 
6.41P 
6.10P 
6.09P 
2.42P 
0.13P 
0.11P 
0.09P 
0.14P 
0.04P 
0.03P 
0.02P 
0.02P 
9.82P 
16.88P 
16.79P 
16.81P 
16.82P 
16.81P 
16.81P 
16.85P 
16.91P 
16.99P 
17.02P 
17.09P 
17.14P 
17.21P 
17.27P 
17.27P 
17.27P 
17.32P 

5.61M 
2.19M 
0.06P 
0.06P 
0.06P 
3.21P 
5.86P 
5.87P 
9.25P 
13.82P 
13.83P 
13.83P 
4.46P 
0.07P 
0.08P 
0.06P 
0.06P 
0.06P 
0.07P 
0.06P 
0.05P 
2.39P 
3.60P 
3.68P 
3.65P 
3.60P 
3.58P 
3.60P 
3.60P 
3.52P 
3.44P 
3.45P 
3.45P 
3.44P 
3.37P 
3.28P 
3.31P 
3.34P 
3.33P 

C-172 

0.14M 
0.15M 
0.19P 
0.21P 
0.24P 
0.14P 
0.16P 
0.23P 
0.20P 
0.21P 
0.25P 
0.22P 

56.41P 
794. OOP 
856 .  OOP 
854. OOP 
795. OOP 
84.20P 
0.22P 
0.19P 
0.18P 

107.90P 
337.10P 
346.20P 
349.90P 
338.30P 
347.10P 
346.60P 
352.80P 
347.20P 
348. SOP 
356.90P 
357.50P 
341.60P 
334. OOP 
335.70P 
341.20P 
340.10P 
352.40P 

-0.21M 
-0.27M 
0.27P 

-0.27P 
0.01P 
0.08P 
0.16P 
0.11p 
0.11p 
0.13P 
0.14P 
0.14P 
0.14P 
0.12P 
0.12P 
0.11P 

22.23P 
177.30P 
203.50P 
211.40P 
211.80P 
76. BOP 
24.37P 
24.11P 
24.10P 
24.10P 
23.76P 
23.74P 
23.94P 
23.83P 
23.65P 
23.67P 
23.68P 
23.69P 
23.73P 
23.73P 
24.03P 
24.36P 
24.21P 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
11 



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

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 7 

(continued) 

Starting 
11-04-92 

Time 

21:38 
21:39 
21:40 
21:41 
21:42 
21:43 
21:44 
21:45 
21:46 
21:47 
21:48 
21:49 
21:50 
21:51 
21:52 
21:53 
21:54 
21:55 
21:56 
21:57 
21:58 
21:59 
22:oo 
22 : 01 
22 : 02 
22 : 03 
22 : 04 
22:05 
22 : 06 
22 : 07 
22 : 08 
22 : 09 
22:lO 
22:ll 
22 : 12 
22 : 13 
22 : 14 
22:15 
22116 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.37P 
17.38P 
17.36P 
17.34P 
17.36 
17.53 
17.29 
17.25 
17.24 
17.17 
17.15 
17.13 
17.02 
17.23 
17.96 
17.83 
17.10 
16.66 
16.65 
16.68 
16.69 
16.68 
16.78 
16.72 
16.72 
16.70 
16.70 
16.74 
16.71 
16.65 
16.66 
16.73 
16.82 
16.78 
16.76 
16.76 
16.76 
16.77 
16.73 

3.30P 
3.30P 
3.31P 
3.29P 
3.26 
3.13 
3.40 
3.45 
3.40 
3.47 
3.54 
3.51 
3.50 
3.25 
2.47 
2.61 
3.24 
3.68 
3.66 
3.62 
3.62 
3.58 
3.51 
3.53 
3.54 
3.52 
3.51 
3.47 
3.52 
3.57 
3.54 
3.47 
3.37 
3.41 
3.44 
3.44 
3.43 
3.41 
3.45 

C-173 

358.90P 
353.30P 
356.60P 
358.70P 
361.80 
340.50 
360.30 
370.70 
366.20 
363.00 
363.50 
376.30 
382.50 
377.80 
268.30 
244.00 
272.10 
381.30 
363.90 
358.40 
348.20 
346.40 
350.40 
362.60 
361.20 
351.10 
342.40 
337.90 
335.50 
356.80 
371.00 
357.50 
347.00 
353.90 
355.00 
353.80 
357.80 
356.30 
358.40 

24.23P 
24.21P 
24.32P 
24.43P 
24.40 
23.32 
24.64 
24.77 
24.91 
25.22 
25.27 
25.16 
24.91 
22.46 
16.48 
16.24 
19.54 
22.73 
23.21 
23.22 
23.29 
23.40 
22.66 
23.10 
23.04 
23.01 
22.96 
22.86 
23.45 
23.38 
23.18 
23.09 
22.64 
22.89 
22.85 
22.67 
22.60 
22.66 
22.63 



Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 7 
(continued) 

Starting 
11-04-92 

Time 

22:17 
22:18 
22:19 
22:20 
22:21 
22:22 
22:23 
22:24 
22:25 
22:26 
22:27 
22:28 
22:29 
22:30 
22 : 31 
22:32 
22:33 
22:34 
22:35 
22r36 
22:37 
22 : 38 
22:39 
22:40 
22:41 

181 MinAvg 

Marker Description 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co HOX 
%dv %dv PPmdv PPdV 

16.69 
16.77 
16.80 
16.82 
16.80 
16.79 
16.76 
16.78 
16.80 
16.78 
16.74 
16.78 
16.75 
16.74 
16.73 
16.87 
16.74 
16.71 
16.70 
16.71 
17.37 
17.59 
17.52 
16.65 
16.85 

3.48 
3.41 
3.37 
3.36 
3.37 
3.39 
3.41 
3.38 
3.34 
3.34 
3.39 
3.34 
3.37 
3.36 
3.37 
3.23 
3.34 
3.40 
3.38 
3.39 
2.73 
2.55 
2.57 
3.43 
3.24 

17.00 3.29 

359.60 
350.30 
347.70 
336.50 
337.30 
335.90 
341.20 
346.60 
338.20 
334.80 
334.30 
335.30 
331.10 
327.40 
326.90 
327.80 
329.90 
332.10 
329.20 
326.30 
313.40 
265.10 
267.70 
294.70 
321.50 

341.61 

22.76 
22.48 
22.40 
22.30 
22.40 
22.32 
22.22 
21.93 
21.96 
21.95 
21.70 
21.66 
21.77 
22.06 
22.29 
21.71 
22.70 
22.44 
22.44 
22.88 
18.84 
16.87 
16.80 
21.52 
21.64 

20.96 

1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Display Average 1 
A Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) J 

L t e a i  caiibration(initiai Caiibration or Drift Check) 
M Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

4 T Y 

1 
1 
1 

e-174 



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

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 8 

Starting 
11-05-92 

Time 

09:29 
09:30 
09:31 
09:32 
09:33 
09 : 34 
09 : 35 
09:36 
09:37 
09:38 
09 : 39 
09:40 
09:41 
09:42 
09143 
09:44 
09:45 
09146 
09:47 
09:48 
09:49 
09:50 
09:51 
09:52 
09153 
09 : 54 
09 : 55 
09:56 
09:57 
09:58 
09 : 59 
10 : 00 
1O:Ol 
10:02 
10:03 
10:04 
10 : 05 
10 : 06 
10:07 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 

17.27 
17.30 
17.30 
17.30 
17.38 
17.47 
17.46 
17.60 
18.31 
17.44 
17.35 
17.37 
17.38 
17.38 
17.41 
17.42 
17.40 
17.40 
17.43 
17.48 
17.49 
17.46 
17.44 
17.48 
17.49 
17.47 
17.43 
17.44 
17.42 
17.39 
17.41 
17.36 
17.55 
18.43 
18.34 
18.15 
17.14 
17.14 
17.22 

3.47 
3.45 
3.47 
3.48 
3.40 
3.32 
3.34 
3.20 
2.47 
3.41 
3.48 
3.45 
3.44 
3.44 
3.41 
3.40 
3.42 
3.42 
3.40 
3.35 
3.34 
3.36 
3.37 
3.34 
3.35 
3.36 
3.39 
3.37 
3.39 
3.42 
3.40 
3.44 
3.26 
2.44 
2.53 
2.69 
3.66 
3.65 
3.56 

C- 175 

373.10 
377.40 
381.60 
395.30 
392.90 
378.60 
383.50 
386.80 
324.00 
384.20 
402.10 
405.40 
393.10 
388.60 
379.70 
386.20 
384.70 
387.60 
387.20 
385.40 
382.30 
387.70 
400.50 
393.00 
386.70 
386.70 
392.00 
394.00 
387.10 
386.90 
378.10 
377.70 
372.80 
257.40 
221.60 
236.20 
325.80 
383.00 
373.10 

21.01 
21.47 
21.36 
20.83 
20.46 
19.95 
20.47 
20.12 
17.05 
20.45 
20.36 
20.44 
20.43 
20.46 
20.39 
20.40 
20.33 
20.28 
20.10 
21.24 
24.00 
23.91 
23.98 
23.87 
23.87 
23.93 
23.91 
23.70 
23.87 
24.01 
23.78 
24.03 
22.95 
16.34 
15.89 
16.59 
22.71 
23.70 
24.13 



Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 8 

(continued) 

Time 

Starting 
11-05-92 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

10:08 
10:09 
1O:lO 
1O:ll 
10:12 
10:13 
10:14 
10:15 
10:16 
10:17 
10: 18 
10:19 
10:20 
10:21 
10:22 
10:23 
10:24 
10:25 
10:26 
10:27 
10:28 
10:29 
10:30 
10:31 
10:32 
10:33 
10:34 
10:35 
10:36 
10:37 
10:38 
10:39 
10:40 
10:41 
10 : 42 
iO:i3 
10 : 44 
10:45 
10:46 

17.22 
17.18 
17.18 
17.21 
17.29 
17.32 
17.33 
17.34 
17.38 
17.38 
17.35 
17.31 
17.26 
17.27 
17.27 
17.25 
17.26 
17.23 
17.25 
17.26 
17.45 
17.31P 
17.34P 
17.27P 
17.23P 
17.21P 
17.25P 
17 22P 
17.19P 
17.18P 
17.19P 
17.21P 
17.21P 
17.20P 
17.20P 
i7.4uP 
17.21P 
18.08P 
18.13P 

3.55 
3.59 
3.59 
3.56 
3.48 
3.44 
3.42 
3.41 
3.37 
3.36 
3.40 
3.44 
3.49 
3.47 
3.46 
3.48 
3.47 
3.50 
3.48 
3.48 
3.29 
3.42P 
3.38P 
3.46P 
3.50P 
3.52P 
3.46P 
3.49P 
3.52P 
3.53P 
3.52P 
3.48P 
3.49P 
3.49P 
3.51P 
3.50P 
3.48P 
2.65P 
2.60P 

C-176 

368.50 
372.20 
373.00 
374.10 
363.40 
359.20 
359.60 
349.30 
349.10 
360.20 
371.00 
372.20 
370.10 
372.00 
371.50 
373.50 
379.10 
378.10 
379.50 
372.00 
358.10 
367.20P 
361.20P 
352. OOP 
356.30P 
354. OOP 
359. OOP 
359.40P 
355.80P 
354.10P 
352.80P 
344.80P 
345.90P 
345.20P 
344.10P 
338.40P 
339. OOP 
313.40P 
273.10P 

24.27 
24.54 
24.64 
24.52 
24.29 
24.31 
24.27 
24.26 
24.11 
24.00 
24.01 
24.03 
24.15 
24.16 
24.30 
24.37 
24.17 
24.41 
24.40 
24.40 
23.21 
24.37P 
24.36P 
24.69P 
24.89P 
25.15P 
25.01P 
25.14P 
25.19P 
25.18P 
25.18P 
25.20P 
25.22P 
25.43P 
25.55P 
25.57P 
25.63P 
18.71P 
17.05P 

~- 

1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



1 
I 
1 
I 
I 
1 
I 
I 
I 
I 
1 
1 
I 
I 
i 
1 
I 
1 
1 

Starting 
11-05-92 

Time 

10:47 
10148 
10:49 
10:50 
10:51 
10: 52 
10:53 
10 : 54 
10:55 
10:56 
10 : 57 
10:58 
10159 
1l:OO 
11:Ol 
11:02 
11:03 
11:04 
11:05 
11:06 
11:07 
11:08 
11:09 
11:lO 
11:ll 
11:12 
11113 
11:14 
11:15 
11:16 
llr17 
11:18 
llt19 
11:20 
11:21 
11 : 22 
11:23 
ll:24 
11:25 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 8 

(continued) 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv P P d V  

17.58P 
17.17P 
17.22P 
17.24P 
17.25P 
17.29P 
17.28P 
17.33 
17.35 
17.34 
17.41 
17.50 
17.49 
17.49 
17.49 
17.44 
17.44 
17.49 
18.73 
18.48 
18.17 
17.11 
17.11 
17.20 
17.21 
17.18 
17.18 
17.17 
17.20 
17.21 
17.23 
17.28 
17.28 
17.31 
17.39 
17.47 
17.43 
17.42 
17.44 

3.12P 
3.50P 
3.46P 
3.43P 
3.42P 
3.38P 
3.39P 
3.35 
3.31 
3.32 
3.25 
3.17 
3.19 
3.18 
3.18 
3.23 
3.22 
3.18 
1.95 
2.25 
2.55 
3.57 
3.54 
3.44 
3.44 
3.49 
3.48 
3.50 
3.46 
3.44 
3.43 
3.39 
3.39 
3.35 
3.27 
3.20 
3.23 
3.24 
3.23 

C-177 

278.00P 
333.40P 
348.30P 
344.40P 
343.80P 
343.00P 
346.30P 
345.40 
337.90 
341.40 
349.30 
349.60 
341.10 
346.40 
346.90 
342.00 
345.40 
346.80 
283.20 
216.60 
217.00 
307.50 
359.20 
352.10 
348.60 
352.30 
349.90 
345.90 
338.50 
337.80 
330.80 
327.40 
330.90 
334.30 
334.20 
331.90 
329.20 
337.40 
327.60 

20.87P 
25.30P 
25.49P 
25.76P 
25.93P 
25.89P 
25.95P 
25.67 
25.60 
25.99 
25.71 
25.33 
25.59 
25.50 
25.62 
25.98 
25.95 
25.76 
17.66 
17.84 
18.98 
26.36 
24.92 
25.27 
25.37 
25.52 
25.33 
26.89 
29.63 
29.11 
-24.60 
24.31 
24.57 
22.13 
22.12 
21.94 
22.32 
22.44 
22.50 



Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 8 
(continued) 

Starting 
11-05-92 

Time 

11:26 
11:27 
11:28 
11:29 
11:30 
11:31 
11:32 
11:33 
11:34 
11: 35 
11:36 
11:37 
11: 38 
11:39 
11:40 
11:41 
11:42 
11:43 
11:44 
11:45 
11:46 
11:47 
11:48 
11:49 
11 : 50 
11:51 
11:52 
11:53 

145 MinAvg 

Marker Description 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPrndV PPrndV 

17.46 
17.50 
17.53 
17.50 
17.51 
17.53 
17.53 
17.55 
17.50 
17.53 
17.49 
17.48 
17.48 
17.46 
17.44 
17.41 
17.41 
17.44 
17.43 
17.41 
17.35 
17.36 
17.45 
17.45 
17.46 
17.49 
17.55 
17.69 

17.44 

3.21 
3.17 
3.15 
3.18 
3.17 
3.17 
3.18 
3.16 
3.22 
3.18 
3.22 
3.24 
3.25 
3.28 
3.30 
3.35 
3.35 
3.33 
3.34 
3.36 
3.42 
3.39 
3.33 
3.34 
3.30 
3.29 
3.26 
3.11 

3.31 

329.50 
331.20 
328.20 
329.40 
328.70 
327.60 
330.10 
325.50 
332.30 
334.90 
331.60 
333.80 
332.50 
330.60 
331.50 
330.20 
334.80 
333.50 
328.40 
321.90 
322.70 
324.10 
320.10 
326.60 
338.60 
334.60 
331.70 
315.10 

350.25 

22.38 
22.16 
21.91 
21.93 
21.88 
21.91 
21.85 
21.38 
21.63 
21.66 
21.66 
21.75 
21.75 
21.92 
21.85 
21.80 
21.77 
21.72 
21.97 
22.09 
22.16 
21.97 
21.46 
21.42 
21.10 
20.85 
20.68 
19.81 

22.79 

Display Average 
m 

A Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 
ii Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(Sy8tem Bias Check) J 

C-178 

I 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 



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

Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 9 

Starting 
11-05-92 

Time 

13:26 
13:27 
13:28 
13:29 
13:30 
13:31 
13:32 
13:33 
13:34 
13 : 35 
13:36 
13:37 
13:38 
13:39 
13:40 
13:41 
13:42 
13:43 
13:44 
13:45 
13:46 
13:47 
13:48 
13:49 
13:50 
13:51 
13:52 
13:53 
13:54 
13 : 55 
13:56 
13:57 
13 : 58 
13:59 
14:OO 
14:Ol 
14:02 
14 : 03 
14:04 

Outlet B Outlet B Outlet B Outlet B 
02 CO2 CO NOx 

%dv %dv PPmdv PPmdv 

17.40 
17.41 
17.37 
17.92 
17.80 
17.09 
17.10 
17.14 
17.15 
17.15 
17.15 
17.20 
17.14 
17.13 
17.17 
17.19 
17.17 
17.14 
17.14 
17.10 
17.10 
17.15 
17.16 
17.16 
17.22 
17.16 
17.21 
17.18 
17.18 
17.19 
17.15 
17 * 17 
17-19 
17.17 
17.19 
17.17 
17.13 
17.10 
17.39 

3.19 
3.17 
3.21 
2.63 
2.78 
3.51 
3.47 
3.43 
3.41 
3.41 
3.40 
3.37 
3.41 
3.43 
3.38 
3.35 
3.36 
3.39 
3.39 
3.43 
3.43 
3.37 
3.35 
3.35 
3.28 
3.29 
3.29 
3.32 
3.31 
3.30 
3.33 
3.30 
3.29 
3.32 
3.29 
3.30 
3.34 
3.38 
3.36 

349.50 
340.00 
331.70 
305.30 
295.30 
333.40 
339.40 
346.40 
344.30 
339.10 
333.20 
335.30 
330.20 
326.20 
328.40 
326.50 
326.70 
325.20 
320.60 
319.10 
324.30 
327.60 
334.50 
339.30 
341.90 
342.80 
337.80 
337.70 
336.30 
334.70 
340.00 
340.20 
342.40 
341.20 
342.00 
341.40 
335.90 
332.60 
335.90 

25.16 
25.39 
25.71 
22.33 
23.91 
26.53 
26.42 
26.54 
26.61 
26.66 
26.60 
26.59 
26.80 
27.04 
26.88 
26.91 
26.85 
26.97 
26.90 
26.80 
26.75 
26.99 
27.15 
27.10 
26.70 
26.81 
26.91 
27.15 
27.08 
27.02 
27.49 
27.87 
27.78 
27.94 
27.72 
27.78 
27.96 
27.96 
27.78 

C-179 



Starting 
11-05-92 

Time 

14:05 
14:06 
14:07 
14:08 
14:09 
14110 
1 4 : l l  
14:12 
14:13 
14: 1 4  
14:15 
14: 16 
1 4  : 17 
14:18  
14:19 
14:20 
14:21 
14 : 22 
1 4  : 23 
1 4  : 24 
14:25 
14:26 
14:27 
1 4  : 28 
14:29 
14:30 
1 4  : 31 
14:32 
14:33 
1 4  : 34 
1 4  : 35 
14:36 
14 : 37 
14:38 
1 4  : 39 
1c:!',o 
14:41 
14:42 
14:43 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 9 

(continued) 

Outlet B Outlet B Outlet B Outlet B 
0 2  c 0 2  co NO% 
%dv %dv PPmdv PPmdv 

17.16 
17.27 
1 8 . 0 3  
17.96 
17.62 
17 .08  
17 .08  
17.07 
17 .08  
11.04 
17 .04  
17 .09  
17.10 
17.09 
1 7 . 1 1  
17 .11  
17 .33  
18 .19  
18.09 
17 .38  
17.00 
17.04P 
17.09P 
17.10P 
17.09P 
17.07P 
17.07P 
17.1OP 
17.13P 
17.18P 
17.18P 
17.18P 
17.27P 
17.97P 
17.16P 
1:. 102 
17.16P 
17.18P 
17.20P 

3.29 
3.17 
2.44 
2.52 
2 . 9 3  
3.35 
3.35 
3 .35  
3.35 
3.38 
3.38 
3.34 
3.31 
3.31 
3 .30  
3.31 
3.06 
2.26 
2.37 
3.07 
3 .42  
3.37P 
3.33P 
3.30P 
3.35P 
3.37P 
3.36P 
3.33P 
3.30P 
3.24P 
3.26P 
3.27P 
3.17P 
2.46P 
3.32P 
3 . 3 w  
3.30P 
3.29P 
3.29P 

C-180 

337.60 
331.10 
294.00 
282 . S O  
278.30 
323.10 
333.30 
335.00 
333.00 
334.40 
333.60 
338.90 
339.50 
341.60 
361.70 
383.80 
389.70 
259.20 
206.30 
260.30 
402.20 
406.5OP 
390. OOP 
380.60P 
380.20P 
381.80P 
377.50P 
364.30P 
362.50P 
361.90P 
355.80P 
356.10P 
344.70P 
293.20P 
337.20P 
354.2SP 
369.40P 
361.10P 
352.30P 

27 .57  
27.06 
19.96 
19.84 
22.99 
27.55 
27.97 
28.29 
28.39 
28 .41  
28.47 
28.38 
28.34 
28.33 
28.32 
28.13 
26.66 
19.38 
19.27 
23.66 
27.42 
28.12P 
28.19P 
28.16P 
28.17P 
28.12P 
28.21P 
28.22P 
28.15P 
27.76P 
27.90P 
27.911) 
27.56P 
23.76P 
28.07P 
2 7 .  Y5P 
27.97P 
27.96P 
27.76P 

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



I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
1 
I 
f 
t 
1 
I 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 9 

(continued) 

Starting 
11-05-92 

Time 

14 : 44 
14 : 45 
14146 
14:47 
14:48 
14:49 
14 : 50 
14:51 
14 : 52 
14 : 53 
14:54 
14:55 
14156 
14 : 57 
14:58 
14:59 
15:oo 
15:Ol 
15:02 
15:03 
15 : 04 
15:05 
15 : 06 
15 : 07 
15:08 
15 : 09 
15:lO 
15:ll 
15112 
15:13 
15:14 
15:15 
15:16 
15:17 
15:18 
15:19 
15:20 
15:21 
15 : 22 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv PPmdv PPrndV 

17.23P 
17.26P 
17. 27P 
17.29P 
17.30P 
17.32P 
17.36P 
17.42 
17.25 
17.29 
17.29 
17.18 
17.21 
17.24 
17.20 
17.19 
17.18 
17.14 
17.18 
17.15 
17.13 
17.14 
17.21 
17.22 
17.22 
17.28 
17.28 
17.32 
17.24 
17.24 
17.20 
17.18 
17.31 
17.20 
17.22 
17.19 
17.18 
17.30 
17.20 

3.24P 
3.22P 
3.20P 
3.19P 
3.17P 
3.14P 
3.15P 
3.06 
3.24 
3.20 
3.20 
3.32 
3.28 
3.26 
3.31 
3.31 
3.32 
3.36 
3.33 
3.36 
3.38 
3.36 
3.28 
3.27 
3.27 
3.23 
3.22 
3.19 
3.26 
3.26 
3.30 
3.33 
3.19 
3.29 
3.28 
3.33 
3.32 
3.18 
3.28 

C-181 

351.00P 
345.10P 
342.90P 
339. BOP 
349.10P 
354.60P 
346.10P 
351.50 
356.00 
350.90 
348.00 
355.60 
358.50 
349.60 
346.80 
351.30 
348.00 
341.80 
343.40 
339.00 
336 .SO 
341.40 
333.00 
334.30 
338.30 
341.70 
329.60 
325.70 
334.90 
338.60 
335.00 
334.10 
336.20 
349 .SO 
342.30 
344.00 
347.60 
343.70 
304.40 

27.72P 
27.76P 
27.68P 
27.53P 
27.  SOP 
27.35P 
26.96P 
26.58 
27.53 
27.20 
27.02 
27.51 
27.43 
27.40 
27.51 
27.53 
27.78 
28.18 
27.85 
28.15 
28.42 
28.63 
28.29 
28.28 
28.31 
28.09 
28.37 
28.17 
28.74 
28.86 
29.05 
28.96 
27.70 
28.58 
28.37 
28.45 
28.38 
27.77 
28.57 



Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 9 

(continued) 

Time 

Starting 
11-05-92 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

15:23 
15 : 24 
15 : 25 
15:26 
15:27 
15:28 
15:29 
15:30 
15:31 
15 : 32 
15:33 
15:34 
15:35 
15:36 
15: 37 
15:38 
15:39 
15 : 40 
15:41 
15 : 42 
15:43 
15:44 
15 : 45 
15:46 
15:47 
15:48 
15:49 
15 : 50 

17.20 
17.22 
17.63 
18.36 
18.16 
17.18 
17.15 
17.21 
17.24 
17.25 
17.29 
17.29 
17.30 
17.30 
17.29 
17.30 
17.32 
17.27 
17.19 
17.93 
18.09 
18.13 
17.19 
16.98 
17.04 
17.09 
11.19 
17.38 

3.30 
3.30 
2.87 
2.19 
2.39 
3.31 
3.33 
3.28 
3.25 
3.24 
3.20 
3.19 
3.18 
3.19 
3.20 
3.20 
3.19 
3.24 
3.31 
2.57 
2.43 
2.34 
3.29 
3.53 
3.45 
3.40 
3.28 
3.10 

344 . I O  
342.80 
358.60 
225.00 
218.80 
320.20 
407.70 
404.20 
385 .50 
381.70 
359.20 
355.20 
355.70 
353.40 
363.10 
358.30 
342.00 
351.60 
373.10 
369.20 
316.90 
283.40 
346.30 
386.30 
386.30 
373.70 
366.40 
330.20 

28.60 
28.38 
25.43 
19.35 
20.34 
27.19 
28.17 
28.70 
28.90 
28.86 
28.61 
28.73 
28.85 
28.83 
29.01 
28.88 
28.69 
28.86 
29.09 
22.66 
20.95 
22.52 
29.62 
30.09 
30.21 
29.95 
29.30 
27.83 

145 MinAvg I 17.28 3.22 337.79 27.10 

narner 

A 
D 
E 
L 
M 
P 
R 

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

uescriprion Display Average - 
1 
1 
1 

Data was Absent from original raw data file. 
Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet AfData not averaged! 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 
Remote Calibration(Sy6tem Bias Check) J 

J 
J 
J 
J 
J 
J 

C- 182 



1 
I 
I 
I 
I 
I 
I 
i 
1 
I 
I 
t 
I 
I 
I 
I 
1 
I 
1 

Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 10 

Starting 
11-05-92 

Time 

16:45 
16:46 
16:47 
16:48 
16:49 
16:50 
16:51 
16:52 
16:53 
16:54 
16: 55 
16: 56 
16:57 
16:58 
16:59 
17:OO 
17:Ol 
17 : 02 
17 : 03 

17:05 
17:06 
17 : 07 
17:08 
17 : 09 
17:lO 
17:ll 
17:12 
17:13 

17:15 
17:16 
17 : 17 
17:18 
17 : 19 
17:20 
17:21 
17:22 
17:23 

17:04 

17:14 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv ppmdv ppmdv 

17.43 
17.38 
17.42 
17.43 
17.40 
17.38 
17.41 
17.42 
17.43 
17.43 
17.42 
17.41 
17.45 
17.44 
17.47 
17.47 
17.47 
17.48 
17.40 
17.38 
17.37 
17.38 
17.56 
17.54 
17.55 
17.57 
17.52 
17.48 
17.45 
17.48 
17.51P 
17.43P 
17.43P 
17.50P 
17.47P 
17.46P 
17.39P 
18.17P 
18.02P 

3.14 
3.16 
3.13 
3.15 
3.21 
3.24 
3.21 
3.18 
3.14 
3.11 
3.12 
3.16 
3.17 
3.16 
3.12 
3.09 
3.06 
3.03 
3.14 
3.21 
3.22 
3.18 
2.97 
2.99 
3.02 
3.03 
3.09 
3.08 
3.08 
3.11 
3.12P 
3.14P 
3.13P 
3.12P 
3.12P 
3.08P 
3.21P 
2.45P 
2.57P 

C-183 

326.30 
342.40 
348.40 
351.20 
349.10 
351.70 
349.90 
346.40 
349.50 
352.20 
352.00 
352.60 
351.60 
351.10 
348.00 
342.10 
348.10 
348.10 
348.70 
345.70 
349.50 
348.70 
336.00 
322.90 
320.80 
326.00 
325.60 
326.30 
331.50 
323.30 
305.70P 
316.10P 
322.10P 
329.90P 
306.90P 
311.30P 
32 5.90P 
292.90P 
273.00P 

22.02 
22.67 
22.65 
22.52 
22.59 
22.69 
22.49 
22.63 
22.67 
22.80 
23.00 
22.98 
22.70 
22.68 
22.51 
22.50 
22.67 
22.47 
22.99 
22.95 
22.91 
22.71 
21.01 
21.15 
21.12 
20.88 
20.70 
20.66 
20.77 
20.67 
20.42P 
21.03P 
21.08P 
20.61P 
20.72P 
20.97P 
21.64P 
15.35P 
15.54P 



Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 10 
(continued) 

Starting 
11-05-92 

Time 

17:24 
17:25 
17:26 
17:27 

17:29 
17:30 

17:32 
17:33 
17:34 
17:35 
17:36 
17 : 37 
17: 38 
17:39 
17:40 

17:42 

17 : 44 
17:45 
17:46 
17:47 
17:48 
17:49 
17 : 50 
17 : 51 
17:52 
17 : 53 
17:54 
17:55 

17:28 

17:31 

17:41 

17 : 43 

71 MinAvg 

Marker Description 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

17.61P 
16.93P 
17.03 
17.12 
17.70 
17.52 
17.00 
17.98 
18.22 
17.98 
16.97 
17.11 
17.23 
17.26 
17.35 
17.43 
17.52 
17.51 
17.52 
17.50 
17.52 
17.50 
17.45 
17.42 
17.39 
17.31 
17.28 
17.29 
17.27 
17.24 
17.21 
17.20 

2.98P 
3.60P 
3.55 
3.30 
2.88 
2.97 
3.63 
2.75 
2.41 
2.61 
3.64 
3.44 
3.33 
3.32 
3.22 
3.18 
3.04 
3.09 
3.03 
3.10 
3.03 
3.10 
3.10 
3.17 
3.16 
3.31 
3.27 
3.29 
3.31 
3.32 
3.39 
3.34 

276.30P 
314.20P 
323.00 
327.90 
310.00 
299.50 
323.90 
289.90 
202.20 
206.00 
323.70 
363.60 
349.90 
343.50 
350.60 
357.90 
355.80 
355.50 
360.10 
353.50 
360.60 
359.00 
360.50 
360.10 

366.30 
368.60 
368.20 
364.70 
366.40 
366.60 
363.40 

358.80 

17.96P 
23.40P 
23.40 
22.73 
20.23 
22.04 
23.28 
18.35 
15.06 
15.72 
21.55 
22.05 
22.17 
22.15 
21.69 
21.45 
21.11 
21.21 
21.30 
21.47 
21.40 
21.41 
21.45 
21.46 
21.57 
22.01 
22.30 
22.41 
22.56 
22.69 
22.69 
22.68 

~~ ~~ 

17.42 3.15 340.42 21.79 

Display Average 

1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

D Sampling halted due to power loss(Data not averaged) 4 
E Equipment failure at Outlet A(Data not averaged) v 
L Local calibration(Initia1 Calibration or Drift Check) 4 
P Port Change(Data not included in average) 4 
R Remote Calibration(System Bias Check) 4 1 

C-184 



1 
I 

Starting 
11-06-92 

Time 

llr38 
11:39 
11:40 
11141 
11:42 
11:43 
llr44 
11:45 
11:46 
11:47 
11:48 
11:49 
llr50 
11:51 
llr52 
11153 
11:54 
11:55 
llt56 
11:57 
llr58 
11:59 
12:oo 
12 : 01 
12 : 02 
12 : 03 
12 : 04 
12 : 05 
12 : 06 
12:07 
12 : 08 
12 : 09 
12 : 10 
12 : 11 
12:12 
12 : 13 
12114 
12 : 15 
12 : 16 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 11 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.26 
17.26 
17.28 
17.29 
17.29 
17.25 
17.27D 
17.30D 
17.27D 
17.24D 
17.21 
17.22 
17.18 
17.23 
17.24 
17.20 
17.25 
17.29 
17.28 
17.27 
17.23 
17.21 
17.21 
17.20 
17.18 
17.12 
17.88 
18.13 
18.02 
17.47 
18.02 
18.05 
18.08 
18.10 
18.13 
17.96 
17.03 
16.94 
17.15 

3.32 
3.36 
3.31 
3.33 
3.31 
3.36 
3.35D 
3.31D 
3.35D 
3.36D 
3.42 
3.38 
3.45 
3.37 
3.37 
3.42 
3.33 
3.31 
3.32 
3.30 
3.36 
3.40 
3.37 
3.36 
3.38 
3.45 
2.73 
2.49 
2.58 
3.10 
2.54 
2.52 
2.52 
2.50 
2.45 
2.59 
3.47 
3.54 
3.33 

C-185 

389.40 
391.30 
392.60 
391.30 
390.00 
387.20 
378.50D 
375.30D 
374.80D 
373.50D 
365.40 
357.50 
362.10 
364.60 
355.80 
347.10 
352.50 
349.50 
353.70 
353.50 
355.10 
351.80 
355.50 
351.50 
354.60 
404.20 
397.40 
322.30 
298.90 
297.20 
259.20 
197.50 
191.40 
191.90 
193.10 
209 . I O  
265.20 
349.10 
332.60 

23.88 
23.74 
23.44 
23.36 
23.61 
23.85 
23.84D 
23.91D 
24.19D 
24.33D 
24.38 
24.42 
24.37 
24.25 
24.37 
24.49 
24.35 
24.30 
24.26 
24.46 
24.66 
24.64 
24.74 
24.92 
24.74 
24.93 
19.69 
17.45 
17.77 
21.55 
18.43 
'17.67 
17.43 
17.56 
17.55 
18.59 
24.21 
26.25 
26.24 



Pine Hall Brick 
Cyclone Outlet B 

Run 11 
(continued) 

Raw CEM Data 

I '  
1 
1 
1 
1 
1 

Starting 
11-06-92 

Time 
~ 

12 : 17 
12:18 
12:19 
12:20 
12:21 
12 : 22 
12:23 
12:24 
12:25 
12:26 
12:27 
12:28 
12:29 
12 : 30 
12:31 
12 : 32 
12:33 
12 : 34 
12 : 35 
12:36 
12:37 
12 : 38 
12 : 39 
12:40 
12:41 
12:42 
12:43 
12 : 44 
12:45 
12:46 
12:47 
12:48 
12:49 
12 : 50 
12:51 
:zx52 
12:53 
12 : 54 
12 : 55 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.16 
17.20 
17.22 
17.21 
17.22 
17.39 
17.33 
17.30 
17.33 
17.36 
17.35 
17.39 
17.42 
17.44 
17.47 
17.47 
17.45 
17.46 
17.39 
17.30 
17.25 
17.21 
17.14 
17.11 
17.13 
17.08 
17.09 
17.09 
17.09 
17.11 
17.11 
17.10 
17.06 
17.04 
16.95 

16.89 
16.85 
16.88 

. r  ,.- 
A D . Y L  

3.35 
3.34 
3.28 
3.27 
3.28 
3.14 
3.17 
3.17 
3.15 
3.14 
3.17 
3.12 
3.06 
3.04 
3.04 
3.04 
3.03 
3.04 
3.11 
3.18 
3.26 
3.30 
3.33 
3.36 
3.37 
3.39 
3.37 
3.40 
3.37 
3.34 
3.37 
3.36 
3.37 
3.42 
3.49 
3 .50  
3.57 
3.59 
3.55 

C-186 

321.30 
321.90 
310.10 
290.30 
291.40 
282.70 
271.50 
286.10 
288.00 
296.10 
294.60 
297.70 
294.60 
292.90 
290.90 
293.50 
295.70 
295.50 
302.90 
322.70 
328.40 
332 .IO 
344.40 
345.60 
341.40 
341.30 
340.30 
336.90 
335.50 
329.80 
325.10 
323.80 
328.70 
331.10 
343.70 
340.00 
331.10 
329.40 
325.10 

26.69 
26.91 
26.86 
26.77 
26.63 
25.42 
25.98 
26.39 
26.40 
26.28 
26.37 
26.31 
26.36 
26.31 
26.26 
26.21 
26.33 
26.36 
26.48 
26.67 
26.77 
26.94 
27.18 
27.43 
27.27 
27.38 
27.53 
27.75 
27.66 
27.66 
27.64 
27.76 
27.45 
27.21 
27.10 
26.89 
26.89 
27.03 
26.94 



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

Time 

Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 11 
(continued) 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv P P d V  PPmdv 

Starting 
11-06-92 

12 : 56 
12:57 
12 : 58  
12 : 59 
13:OO 
13:Ol 
13:02 
13:03 
13 : 04 
13:05 
13:06 
13:07 
13:08 
13109 
13:lO 
13:ll 
13:12 
13: 13 
13:14 
13:15 
13:16 
13:17 
13:18 
13:19 
13:20 
13:21 
13:22 
13:23 
13 : 24 
13 : 25 
13:26 
13:27 
13:28 
13:29 
13:30 
13:31 
13:32 
13133 
13:34 

16.86 
16.83 
16.86 
16.89 
16.93 
16.94 
16.90 
16.90 
16.93 
17.00 
17.10 
17.03 
17.01 
17.08 
17.15 
17.19 
17.21P 
17.63P 
18.18P 
18.02P 
17.97P 
16.98P 
16.95P 
17.06P 
17.05P 
17.04P 
17.98P 
18.16P 
18.01P 
17.14P 
17.02P 
16.85P 
16.85P 
16.90P 
16.92P 
16.96P 
17.03P 
17.09P 
17.11P 

3.60 
3.64 
3.57 
3.55 
3.54 
3.50 
3.54 
3.57 
3.51 
3.43 
3.38 
3.42 
3.42 
3.37 
3.31 
3.25 
3.26P 
2. 85P 
2.29P 
2.48P 
2.51P 
3.46P 
3.50P 
3.39P 
3.38P 
3.41P 
2.50P 
2.31P 
2.48P 
3.32P 
3.42P 
3.61P 
3.62P 
3.56P 
3.54P 
3.53P 
3.44P 
3.36P 
3.36P 

C-187 

324.10 
319.30 
318.20 
316.20 
314.70 
310.90 
315.30 
317.50 
314.70 
317.70 
319.60 
314.90 
306.80 
313.40 
309.80 
310.90 
310.10P 
297.00P 
221.80P 
219.40P 
226.90P 
282.90P 
350.70P 
319.20P 
316.90P 
318.00P 
271.80P 
216.90P 
202.30P 
249. SOP 
275.10P 
297.70P 
293.60P 
293.10P 
299.20P 
299. OOP 
300.80P 
299.10P 
300. OOP 

27.06 
27.17 
27.10 
27.17 
27.18 
27.11 
27.22 
27.37 
27.35 
27.09 
26.93 
26.96 
27.04 
26.77 
26.56 
26.33 
26.32P 
23.40P 
18.40P 
18.81P 
18.89P 
24.91P 
26.55P 
27.01P 
27.13P 
27.23P 
19.85P 
17.92P 
18.30P 
24.51P 
26.12P 
28.09P 
28.55P 
28.44P 
28.34P 
28.17P 
28. OOP 
28.02P 
27.95P 



Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 11 

(continued) 

Starting 
11-06-92 

Time 

13:35 
13:36 
13:37 
13:38 
13:39 
13:40 
13:41 
13 : 42 
13:43 
13:44 
13:45 
13:46 
13:47 
13:48 
13 : 49 
13:50 
13:51 
13:52 
13:53 
13:54 
13 : 55 
13:56 
13 : 57 
13:58 
13:59 
14 : 00 
14:Ol 
14:02 
14:03 
14 : 04 
14:05 
14:06 
14:07 
14:08 
14:09 
14:lO 
14:ll 
14 : 12 
14: 13 

Outlet B Outlet B Outlet B Outlet B 
02 e02 co NOx 
%dv %dv PPmdv PPmdv 

17.08P 
17.07P 
17.08P 
17.07P 
17.12P 
17.09P 
17.08P 
17.1OP 
17.49P 
17.29P 
17.22P 
17.24P 
17.29P 
17.45P 
18.11P 
17.20 
17.06 
17.05 
17.02 
17.05 
17.06 
17.07 
17.07 
17.05 
17.07 
17.07 
17.07 
17.10 
17.14 
17.10 
17.10 
11.10 
17.03 
16.98 
16.96 
16.97 
16.97 
16.99 
17.00 

3.41P 
3.40P 
3.38P 
3.41P 
3.38P 
3.38P 
3.38P 
3.38P 
3.02P 
3.18P 
3.24P 
3.26P 
3.19P 
3.00P 
2.29P 
3.30 
3.45 
3.42 
3.43 
3.44 
3.41 
3.39 
3.39 
3.44 
3.43 
3.40 
3.39 
3.37 
3.34 
3.41 
3.41 
3.38 
3.43 
3.49 
3.52 
3.53 
3.53 
3.51 
3.49 

C- 188 

301.90P 
306.70P 
308.60P 
309.30P 
310.70P 
307.60P 
300.50P 
297.90P 
286.60P 
278.10P 
307. OOP 
303.90P 
299.10P 
293.10P 
257.60P 
310.60 
323.30 
324.30 
322.70 
325.40 
328.00 
330.00 
322.60 
317.70 
313.10 
310.40 
307.70 
305.80 
310.60 
313.30 
310.30 
308.80 
312.60 
314.20 
310.60 
312.60 
311.50 
305.50 
306.20 

28.12P 
28.29P 
28.38P 
28.45P 
28.10P 
28.34P 
28.27P 
28.30P 
26.09P 
27.80P 
28.54P 
28.28P 
28.11P 
27.42P 
23.34P 
27.83 
27.93 
28.23 
28.31 
28.07 
28.04 
27.93 
27.80 
27.90 
27.86 
27.96 
27.99 
28.00 
27.91 
27.84 
27.57 
27.52 
27 .I3 
27.88 
28.03 
27.91 
28.10 
28.13 
28.34 

- 

1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
C 
1 
1 
1 
1 



Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 11 

(continued) 

Starting 
11-06-92 

Time 

14:14 
14:15 
14:16 
14 : 17 
14 : 18 
14:19 
14:20 
14:21 
14:22 
14:23 
14 : 24 
14 : 25 
14 : 26 
14:27 
14:28 
14:29 
14:30 
14:31 
14 : 32 
14 : 33 
14 : 34 
14:35 
14:36 
14:37 
14:38 
14 : 39 
14r40 
14:41 
14:42 
14:43 
14:44 
14:45 
14:46 
14 z 47 
14:48 
14:49 
14:50 
14:51 
14:52 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 

17.01 
17.03 
17.02 
17.50 
18.02 
17.90 
17.09 
16.72 
16.82 
16.83 
16.88 
16.90 
16.96 
17.02 
17.04 
17.07 
17.12 
17.15 
17.14 
17.19 
17.20 
17.17 
17.14 
17.11 
17.07 
17.05 
16.96 
17.74 
18.04 
17.85 
16.87 
16.84 
16.87 
16.89 
16.90 
16.92 
16.94 
17.03 
17.06 

3.48 
3.46 
3.46 
2.99 
2.48 
2.59 
3.37 
3.72 
3.62 
3.61 
3.57 
3.55 
3.49 
3.43 
3.42 
3.39 
3.35 
3.33 
3.33 
3.30 
3.30 
3.32 
3.33 
3.35 
3.38 
3.40 
3.49 
2.75 
2.54 
2.65 
3.61 
3.63 
3.59 
3.59 
3.58 
3.57 
3.55 
3.45 
3.41 

C-189 

307.30 
311.00 
310.70 
299.20 
220.90 
215.70 
245.70 
329.80 
320.60 
332.80 
329.80 
323.30 
320.80 
312.90 
311.70 
309.90 
306.90 
307.70 
313.20 
316.30 
318.00 
316.40 
320.20 
323.70 
325.60 
323.10 
324.30 
296.70 
243.60 
237.00 
271.40 
298.60 
292.10 
284.20 
285.60 
294.30 
297.10 
296.50 
298.70 

28.38 
28.30 
28.32 
24.90 
20.17 
20.58 
25.31 
28.43 
28.90 
29.02 
28.87 
28.87 
28.64 
28.46 
28.38 
28.33 
28.17 
28.29 
28.21 
28.16 
28.16 
28.29 
28.44 
28.45 
28.28 
28.22 
28.60 
22.48 
20.08 
20.22 
27.43 
28.30 
28.51 
28.90 
29.02 
28.94 
28.89 
28.88 
28.77 



Starting 
11-06-92 

Time 

14:53 
14 : 54 
14:55 
14:56 
14 : 57 
14:58 
14:59 
15:OO 
15:Ol 
15: 02 
15:03 
15:04 
15:05 
15:06 
15:07 
15:08 
15:09 
15:lO 
15: 11 
15:12 
15:13 
15:14 
15:15 
15: 16 
15: 17 
15:18 
15:19 

222 MinAvg 

Marker Description 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 11 

(continued) 

I Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 

17.09 
17.01 
16.98 
16.95 
16.94 
16.94 
16.94 
16.95 
16.94 
16.94 
16.95 
16.91 
16.98 
16.99 
16.95 
16.95 
16.94 
16.90 
16.86 
16.82 
16.82 
16.80 
16.79 
16.80 
16.81 
16.84 
16.93 

3.37 
3.47 
3.50 
3.51 
3.52 
3.52 
3.52 
3.53 
3.55 
3.55 
3.54 
3.59 
3.53 
3.52 
3.57 

297.90 
300.70 
306.40 
311.00 
312.50 
309.40 
311.80 
314.00 
314.10 
314.10 
315.80 
320.30 
316.80 
312.10 
314.50 

3.57 316.80 
3.58 317.00 
3.61 316.70, 
3.65 316.50 
3.67 309.70 
3.66 310.60 
3.67 310.20 
3.68 305.20 
3.68 304.80 
3.65 302.90 
3.63 301.00 
3.64 291.40 

28.70 
28.59 
28.32 
28.14 
28.00 
27.84 
27.75 
27.64 
27.66 
27.86 
27.90 
28.05 
27.78 
27.84 
27.97 
28.00 
28.07 
28.20 
28.53 
28.78 
28.82 
29.07 
29.31 
29.53 
29.65 
29.83 
29.71 

17.15 3.35 314.14 26.54 I 

I 
0 
R 
I 
E 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

Display Average 
m 

A Data was Absent from original raw data file. J 
D Sampling halted due to power loss!Data not averaged! J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

c-190 



I 
1 
a 
1 

1 
I 
I 
1 
I 

a 

~I 

I 
I 
I 
I 
I 
I 
I 

Pine Hall Brick 
Cyclone Outlet B 

Run 12 
Raw CEM Data 

Starting 
11-06-92 

Time 

17r33 
17:34 
17 : 35 
17 I 36 
17:37 
17:38 
17:39 
17:40 
17t41 
17r42 
17:43 
17 : 44 
17r45 
17r46 
17r47 
17r48 
17:49 
17:50 
17:51 
17 : 52 
17:53 
17 : 54 
17:55 
17:56 
17 : 57 
17:58 
17 : 59 
18100 
18r01 
18 I 02 
18:03 
18r04 
18:05 
18:06 
18 : 07 
18:08 
18:09 
18:lO 
18: 11 

Outlet B Outlet B Outlet B Outlet B 
02 e02 co NOx 
%dv %dv PPmdv PPmdv 

18.27 
18.33 
18.16 
17.13 
17.27 
17.38 
17.39 
17.47 
17.47 
17.51 
17.64 
17.60 
17.64 
17.62 
17.58 
17.55 
17.57 
17.55 
17.48 
17.45 
17.44 
17.59 
17.49 
17.44 
17.42 
17.50 
17.50 
17.45 
17.46 
17.44 
17.31 
17.42 
17.41 
17.47 
17.50 
17.54 
17.55 
17.48 
17.39 

2.53 
2.49 
2.64 
3.62 
3.50 
3.37 
3.36 
3.31 
3.31 
3.27 
3.19 
3.18 
3.15 
3.16 
3.20 
3.24 
3.22 
3.25 
3.31 
3.33 
3.34 
3.29 
3.30 
3.35 
3.37 
3.29 
3.30 
3.34 
3.35 
3.37 
3.40 
3.39 
3.40 
3.34 
3.32 
3.32 
3.29 
3.34 
3.42 

c-191 

268.90 
208.50 
208.50 
302.00 
352.20 
339.20 
326.00 
324.90 
329.80 
331.20 
332.90 
336.00 
338.50 
340.10 
342.60 
347.70 
358.30 
364.70 
356.00 
363.20 
366.40 
365.20 
360.40 
363.30 
362.30 
360.50 
366.40 
361.60 
359.80 
363.40 
363.00 
363.20 
367.80 
362.90 
364.20 
365.30 
366.70 
362.70 
363.80 

21.37 
19.95 
20.45 
28.16 
28.72 
28.73 
28.05 
27.43 
27.30 
27.07 
26.78 
26.89 
26.46 
26.55 
26.76 
26.97 
26.87 
26.91 
27.10 
27.03 
27.03 
26.72 
26.38 
23.27 
21.08 
20.54 
20.54 
20.56 
20.64 
20.75 
20.97 
20.76 
20.60 
20.43 
20.31 
20.34 
20.29 
20.39 
20.61 



Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 12 
(continued) 

Starting 
11-06-92 

Time 

18:12 
18: 13 
18:14 
18:15 
18: 16 
18: 17 
18:18 
18:19 
18:20 
18:21 
18 : 22 
18:23 
18:24 
18:25 
18:26 
18:27 
18:28 
18:29 
18: 30 
18: 31 
18:32 
18:33 
18:34 
18:35 
18:36 
18:37 
18:38 
18:39 
18:40 
18:41 
18:42 
18:43 
18:44 
18:45 
18:46 
i8:ii 
18:48 
18 : 49 
18 : 50 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 

17.42 
17.48 
17.49 
17.48 
17.52 
17.67 
17.63 
17.66 
17.66 
17.66 
17.71 
17.74 
17.73 
17.70 
17.68 
17.68 
17.66 
17.63 
17.60 
17.60 
17.60 
17.63 
17.63 
17.62 
17.63 
18.53 
18.61 
18.41 
17.61 
17.43 
17.55 
17.60 
17.75 
18.50 
18.44 

18.23 
17.35 
17.42 

i8.38 

3.40 
3.36 
3.33 
3.34 
3.31 
3.25 
3.21 
3.18 
3.18 
3.18 
3.13 
3.11 
3.12 
3.14 
3.16 
3.17 
3.19 
3.21 
3.26 
3.25 
3.24 
3.23 
3.22 
3.23 
3.24 
2.40 
2.36 
2.50 
3.52 
3.44 
3.30 
3.26 
3.12 
2.40 
2.48 
2.52 
2.66 
3.52 
3.43 

c-192 

365.10 
362.50 
363.10 
364.70 
362.70 
360.80 
352.50 
362.30 
360.90 
361.20 
356.80 
362.70 
367.30 
372.10 
375.50 
377.60 
378.50 
382.40 
379.50 
377.30 
368.10 
368.90 
370.80 
375.70 
379.70 
316.60 
237.20 
239.90 
325.70 
387.90 
366.20 
352.10 
360.70 
311.00 
293.30 
292.70 
283.10 
337.50 
371.30 

20.44 
20.27 
20.26 
20.19 
20.00 
19.81 
19.74 
19.66 
19.67 
19.63 
19.55 
19.35 
19.33 
19.27 
19.36 
19.36 
19.54 
19.65 
19.60 
19.61 
19.81 
19.83 
19.86 
19.99 
20.02 
14.48 
13.30 
13.39 
19.33 
20.14 
20.21 
20.18 
19.27 
13.58 
13.63 
13.73 
14.31 
20.12 
20.44 

1 
1 
P 
1 
0 
1 
1 :  
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 



I 
I 
1 
I 
1 
E 

c 
I 
I 
I 
1 
E 
I 
I 
s 
1 
I 
I 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 12 

(continued) 

Starting 
11-06-92 

~ 

Time 

18:51 
18:52 
18r53 
18 : 54 
18 : 55 
18:56 
18:57 
18:58 
18 : 59 
19:oo 
19:Ol 
19 : 02 
19 : 03 
19 : 04 
19 : 05 
19 : 06 
19:07 
19:08 
19 : 09 
19 : 10 
19:ll 
19:12 
19 : 13 
19 : 14 
19:15 
19:16 
19 : 17 
19 : 18 
19 : 19 
19r20 
19:21 
19:22 
19:23 
19:24 
19:25 
19:26 
19:27 
19:28 
19:29 

~~ 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPdV ppmdv 

17.49 
17.48 
17.54 
17.50 
17.53 
17.55 
17.55 
17.61 
17.64 
17.69 
17.67 
17.66 
17.67P 
17.79P 
17.77P 
17.83P 
18. 08P 
17.88P 
17.72P 
17.69P 
17.66P 
17.61P 
17.53P 
17. SOP 
17.50P 
17.49P 
17.46P 
17.40P 
17.35P 
17.36P 
17.40P 
17.41P 
17.37P 
17.62P 
17.83P 
17.56P 
17.40P 
17.45P 
17.41P 

3.35 
3.39 
3.37 
3.35 
3.35 
3.31 
3.31 
3.27 
3.22 
3.17 
3.20 
3.20 
3.18P 
3.07P 
3.09P 
3.02P 
2.80P 
2.98P 
3.13P 
3.16P 
3.18P 
3.22P 
3.31P 
3.34P 
3.32P 
3.34P 
3.36P 
3.41P 
3.47P 
3.47P 
3.41P 
3.43P 
3.46P 
3.23P 
3.02P 
3.26P 
3.43P 
3.39P 
3.43P 

C-193 

361.50 
356.20 
361.10 
369.40 
370.80 
367.60 
372.60 
376.20 
374.20 
364.80 
359.60 
365.70 
367.00P 
364.40P 
362.10P 
358.90P 
334.20P 
318.60P 
352.80P 
359.60P 
366.60P 
369.30P 
372. OOP 
369.60P 
373.40P 
368.70P 
365.30P 
363.00P 
364.60P 
361.60P 
351.90P 
346.30P 
349.50P 
347.80P 
309.40P 
317.30P 
348.90P 
357.10P 
34'8.40P 

20.46 
20.66 
20.66 
20.65 
20.54 
20.49 
20.46 
20.40 
20.35 
20.21 
20.28 
20.29 
20.16P 
19.58P 
19.94P 
19.76P 
18.26P 
19.18P 
19.99P 
20.14P 
20.31P 
20.49P 
20.77P 
20.94P 
20.91P 
21.00P 
21.10P 
21.24P 
21.31P 
21.32P 
21.32P 
21.33P 
21.43P 
20.05P 
l8.67P 
20.28P 
21.27P 
20.89P 
20.82P 



Pine Hall Brick 
Cyclone Outlet B 

Run 12 
(continued) 

Raw CEM Data 

Starting 
11-06-92 

Time 

19:30 
19:31 
19 : 32 
19 : 33 
19 : 34 
19:35 
19 : 36 
19:37 
19 : 38 
19:39 
19:40 
19:41 
19:42 
19:43 
19:44 
19:45 
19:46 
19:47 
19:48 
19:49 
19:50 
19:51 
19:52 
19:53 
19:54 
19:55 
19:56 
19:57 
19:58 
19:59 
20:oo 
20:Ol 
20:02 
20:03 
20:04 
i0:Oi 
20:06 
20:07 
20 : 08 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.41P 
17.43P 
17.45P 
17.45 
17.78 
17.40 
17.38 
17.40 
17.42 
17.40 
17.39 
17.37 
17.40 
17.58 
17.49 
17.53 
17.66 
18.54 
18.54 
18.27 
17.56 
17.60 
17.59 
17.59 
17.64 
17.63 
17.58 
17.59 
17.64 
17.61 
17.57 
17.56 
18.35 
18.46 
18.40 
ii .58 
17.41 
17.42 
17.47 

3.45P 
3.41P 
3.40P 
3.39 
3.43 
3.44 
3.48 
3.47 
3.47 
3.45 
3.49 
3.47 
3.46 
3.41 
3.38 
3.34 
3.19 
2.38 
2.35 
2.63 
3.28 
3.26 
3.25 
3.27 
3.21 
3.22 
3.25 
3.25 
3.18 
3.23 
3.26 
3.29 
2.52 
2.44 
2.51 
5.25 
3.39 
3.41 
3.34 

C-194 

343.9OP 
339.9OP 
340.10P 
337.00 
327.40 
333.50 
335.10 
335.60 
338.20 
345.10 
353.20 
350.10 
344.10 
345.80 
348.60 
355.40 
356.70 
277.10 
227.10 
229.10 
326.90 
348.10 
342.20 
347.20 
339.60 
331.40 
330.80 
333.90 
333.10 
333.30 
336.90 
336.60 
303.40 
249.10 
251.40 
270.00 
317.70 
317.80 
322.60 

20.88P 
20.85P 
20.80P 
20.85 
20.84 
20.79 
20.85 
20.89 
20.68 
20.67 
20.56 
20.69 
20.79 
20.66 
20.62 
20.58 
20.01 
14.09 
13.50 
14.55 
19.38 
20.02 
20.25 
20.97 
21.37 
21.41 
21.52 
21.38 
21.17 
21.36 
21.53 
21.61 
15.77 
14.05 
14.13 
19.77 
22.34 
22.62 
22.65 

- 

1 
1 
IE 
1 
1 
1 
1 
1 
1 
1 



I 
1 
1 
I 
f 
b 
1 
t 
I 
I 
1 
1 
I 
I 
I 
I 
1 
I 
1 

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 12 

(continued) 

Starting 
11-06-9 2 

Time 

20r09 
20r10 
20rll 
20,12 
20113 
20r14 
20r15 
20r16 
2 0 ~ 1 7  
20:18 
20:19 
20:20 
20:21 
20:22 
20:23 
20:24 
20:25 
20:26 
20:27 
20:28 
20:29 
20:30 
20:31 
20:32 
20:33 
20:34 
20:35 
20:36 
20:37 
20:38 
20:39 
20:40 
20:41 
20:42 
20:43 
20:44 
20:45 
20:46 
20:47 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPrndV PPmdv 

17.51 
17.56 
17.57 
17.53 
17.56 
17.55 
17.56 
17.50 
17.50 
17.47 
17.45 
17.46 
17.49 
17.54 
17.57 
17.64 
17.65 
17.64 
17.61 
17.59 
17.60 
17.64 
17.59 
17.50 
17.45 
17.41 
17.35 
17.31 
17.32 
17.30 
17.26 
17.28 
17.33 
17.31 
17.31 
17.28 
17.32 
17.40 
17.40 

3.32 
3.25 
3.25 
3.30 
3.26 
3.28 
3.32 
3.35 
3.33 
3.37 
3.41 
3.36 
3.35 
3.31 
3.25 
3.22 
3.17 
3.20 
3.24 
3.24 
3.25 
3.18 
3.23 
3.33 
3.36 
3.42 
3.45 
3.50 
3.48 
3.51 
3.55 
3.51 
3.47 
3.47 
3.48 
3.53 
3.46 
3.40 
3.37 

C-195 

320.80 
322.90 
320.40 
320.20 
324.10 
325.60 
323.50 
324.80 
326.10 
322.30 
322.20 
324.50 
329.40 
327.00 
323.40 
327.10 
335.00 
337.00 
340.20 
346.10 
355.20 
353.90 
350.00 
355.00 
359.00 
354.80 
347.90 
350.40 
353.00 
352.30 
349.60 
350.20 
353.00 
349.40 
343.60 
339.90 
345.90 
348.10 
344.10 

22.62 
22.41 
22.45 
22.73 
22.70 
22.79 
22.65 
22.59 
22.63 
22.78 
22.98 
22.88 
22.77 
22.65 
22.58 
22.37 
22.30 
22.37 
22.55 
22.59 
22.65 
22.74 
22.95 
23.17 
23.17 
23.14 
23.50 
23.74 
23.67 
23.80 
-24.01 
24.02 
24.20 
24.36 
24.35 
24.43 
24.31 
24.25 
24.31 



Marker 

Time 

Outlet B Outlet B Outlet B Outlet B 
02 COZ co NOx 
%dv %dv PPmdv PPmdv 

20:48 
20:49 
20:50 
20:51 
20:52 
20:53 
20:54 
20:55 
20:56 
20:57 
20:58 
20:59 
21:oo 
21:Ol 
21:02 

210 MinAvg 

Description 

17.35 3.43 346.50 24.39 
17.30 3.48 357.90 24.63 
17 .27  3 .50  357.20 24.84 
17 .24  3.56 354.60 25.18 
1 7 . 2 1  3.56 357.00 25.32 
17.20 3.58 366.20 25.35 
17.20 3.59 367.30 25.32 
17.74 3.04 349.50 21.66 
18.29 2.55 230.90 17.05 
18 .21  2 .61  220.50 16.99 
17 .11  3.69 296.70 23.49 
17 .05  3.74 380.20 24.98 
17.12 3.63 365.10 25.45 
17.17 3 .61  358.90 25.47 
1 7 . 2 0  3.57 356.90 25.48 

17.59 3.25 340.77 21.59 

A 
D 
E 
L 
M 
P 
R 

Data was Absent from original raw data file. 
Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 
Remote Calibration(System Bias Check) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Display Average 

J 

I J 
J 
J 

I 
2 
J 
J 

I 
I 

C-196 



I 
I 
1 
I 
I 
I 
1 
I 
1 
I 
I 
1 
I 
I 
I 
t 

I 
‘ I  

e 

Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 13 

Starting 
11-07-92 

Time 

09 : 03 
09:04 
09:05 
09:06 
09 : 07 
09 : 08 
09 : 09 
09 : 10 ~~ ~~ 

09:ll 
09 : 12 
09:13 
09:14 
OF: 15 
09:16 
09 : 17 
09 : 18 
09 : 19 
09:20 
09:21 
09:22 
09:23 
09:24 
09 : 25 
09:26 
09:27 
09:28 
09:29 
09:30 
09:31 
09 : 32 
09 : 33 
09 : 34 
09:35 
09:36 
09:37 
09:38 
09 : 39 
09 : 40 
09:41 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co wox 

%dv %dv PPmdv PPmdv 

17.43 
17.40 
17.40 
17.44 
17.50 
17.49 
17.45 
17.42 
17.43 
17.44 
17.37 
17.33 
17.30 
17.29 
17.36 
17.34 
17.66 
18.15 
18.08 
17.68 
17.15 
17.16 
17.20 
17.26 
17.29 
17.25 
17.24 
17.23 
17.22 
17.23 
17.24 
17.23 
17.18 
17.16 
17.21 
17.52 
17.33 
17.39 
17.45 

3.23 
3.26 
3.26 
3.21 
3.16 
3.16 
3.20 
3.26 
3.21 
3.21 
3.26 
3.32 
3.34 
3.34 
3.29 
3.31 
3.07 
2.51 
2.57 
2.98 
3.46 
3.47 
3.41 
3.36 
3.30 
3.36 
3.36 
3.37 
3.36 
3.38 
3.38 
3.36 
3.39 
3.43 
3.37 
3.31 
3.23 
3.17 
3.12 

C-197 

307.60 
310.50 
302.60 
301.50 
303.30 
301.90 
302.40 
297.40 
303.60 
306.50 
317.80 
334 . I O  
341.60 
344.00 
343.30 
341.00 
333.20 
284.50 
276.00 
277.40 
322.00 
332.40 
338.00 
330.00 
330.80 
328.70 
335.60 
338.80 
340.60 
343.50 
349.30 
347.20 
346.10 
345.70 
351.40 
345.00 
334.80 
327.60 
324.00 

21.84 
21.81 
21.78 
24.29 
23.15 
19.78 
19.86 
19.81 
19.75 
19.80 
19.95 
20.06 
20.31 
20.34 
20.30 
20.37 
18.47 
14.02 
14.31 
16.69 
20.63 
20.86 
20.84 
20.89 
20.85 
21.01 
20.99 
21.11 
21.29 
21.29 
21.26 
21.17 
21.31 
21.34 
21.31 
21.02 
20.76 
21.26 
19.96 



Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 13 
(continued) 

Starting 
11-07-92 

Time 

09:42 
09:43 
09:44 
09:45 
09:46 
09:47 
09:48 
09 : 49 
09:50 
09:51 
09:52 
09:53 
09:54 
09:55 
09:56 
09:57 
09:58 
09:59 
1o:oo 
1O:Ol 
10:02 
10:03 
10:04 
10:05 
10:06 
10:07 
10108 
10 : 09 
1O:lO 
1O:ll 
10:12 
lor13 
10:14 
10:15 
10116 
1U:17 
10:18 
10:19 
10:20 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.48 
17.50 
17.48 
17.43 
17.37 
17.36 
17.69 
17.60 
17.23 
17.26 
17.27 
17.24 
17.76 
18.28 
18.17 
18.17 
17.91 
17.38 
16.84 
17.05 
17.07 
17.08 
17.08 
17.08 
17.29 
17.09 
17.38 
17.23 
17.24 
17.29 
17.36 
17.43 
17.49 
17.56 
17.52 
17.49 
17.48 
17.64 
17.89 

3.08 
3.08 
3.08 
3.15 
3.19 
3.21 
3.21 
3.25 
3.34 
3.30 
3.32 
3.32 
2.85 
2.34 
2.47 
2.67 
2.72 
3.24 
3.74 
3.55 
3.50 
3.51 
3.55 
3.51 
3.51 
3.52 
3.45 
3.41 
3.35 
3.32 
3.26 
3.17 
3.11 
3.06 
3.09 
3.13 
3.15 
2.95 
2.69 

C-198 

311.00 
308.30 
312.30 
317.20 
332.80 
351.40 
364.10 
370.70 
372.00 
369.40 
372.80 
382.90 
356.40 
237.90 
220.50 
226.40 
235.30 
253.80 
392.30 
372.30 
357.10 
354.50 
347.70 
343.10 
336.60 
340.90 
343.00 
327.20 
330.50 
338.00 
341.20 
329.30 
324.60 
332.30 
349.50 
359.40 
365.40 
355.20 
311.60 

19.58 
19.26 
19.04 
18.92 
18.86 
18.72 
18.62 
18.69 
19.09 
19.03 
18.98 
19.00 
16.27 
12.59 
12.45 
13.09 
12.93 
15.23 
18.76 
18.96 
19.27 
19.24 
19.38 
19.41 
19.46 
19.46 
19.28 
19.09 
18.92 
18.78 
18.74 
18.57 
18.57 
18.64 
18.62 
18.75 
18.86 
18.41 
17.45 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
E 
I :  
II 

I 

~ 



I 
I 
I 
1 
I 
t 
I 
I 
C 
I 
b 
I 
I 
I 
I 
I 
I 
I 
I 

Time 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

10:21 
10:22 
10:23 
10:24 
10:25 
10:26 
10:27 
10:28 
10:29 
10:30 
10:31 
10:32 
10:33 
10:34 
10:35 
10:36 
10:37 
10:38 
lot39 
10:40 
10:41 
10:42 
10:43 
10:44 
10:45 
10:46 
10 : 47 
10:48 
10:49 
10:50 
10:51 
10:52 
10 : 53 
10 : 54 
10:55 
10156 
10:57 
10 : 58 
10 : 59 

17.38 
17.38 
17.37 
17.44 
17.44 
17.37 
17.34 
17.34 
17.35 
17.33 
17.40 
17.41 
17.35P 
17.52P 
17.51P 
17.34P 
17.30P 
17.28P 
17.43P 
17.46P 
17. SOP 
17. SOP 
17.53P 
17.52P 
17.53P 
17.57P 
17.57P 
17.57P 
17. SOP 
17 59P 
18 
18 
17 
17 
17 
17 
17 

36P 
30P 
85P 
34P 
39P 
42P 
4 1P 

17 40P I 17.87P 

3.25 
3.24 
3.26 
3.16 
3.16 
3.24 
3.25 
3.24 
3.26 
3.24 
3.19 
3.18 
3.22P 
3.08P 
3.08P 
3.22P 
3.29P 
3.32P 
3.15P 
3.15P 
3.10P 
3.10P 
3.09P 
3.09P 
3.08P 
3.06P 
3.03P 
3.05P 
3.13P 
3.03P 
2.29P 
2.33P 
2.76P 
3.26P 
3.18P 
3.17P 
3.19P 
3.18P 
2.73P 

c-199 

362.70 
365.20 
355.80 
344.40 
348.60 
352.10 
360.40 
362.90 
365.30 
365.00 
365.90 
367.30 
37 0.8OP 
365.20P 
337.40P 
368.20P 
368.20P 
370.50P 
359.80P 
341.40P 
334.10P 
336.70P 
338 .BOP 
338.10P 
339.70P 
336.70P 
332.70P 
328.60P 
332.80P 
339.30P 
293 .SOP 
271.00P 
271.90P 
321.80P 
326.70P 
324.70P 
330.30P 
338.20P 
324.70P 

19.02 
19.06 
19.30 
19.12 
19.31 
19.54 
19.82 
19.90 
19.93 
20.05 
19.97 
19.98 
20.11P 
19.09P 
18.96P 
20. OOP 
20.11P 
20.04P 
19.07P 
18.93P 
18.89P 
18.96P 
18.87P 
18.78P 
18.77P 
18.77P 
18.85P 
18.87P 
19.06P 
18.5OP 
13.04P 
13.24P 
15.75P 
19.48P 
19.62P 
19.69P 
19.88P 
20. OOP 
17.46P 



Pine Hall Brick 
Cyclone Outlet B 

Run 13 
(continued) 

Raw CEM Data 

1 

Starting 
11-07-92 

T h e  

1l:OO 
11101 
ll:02 
11:03 
11:04 
11:05 
11:06 
11:07 
11:08 
11:09 
11:lO 
11:ll 
11:12 
11: 13 
11:14 
11:15 
11:16 
11x17 
11: 18 
11: 19 
llt20 
11:21 
11:22 
llr23 
llr24 
11 : 25 
11:26 
11:27 
11:28 
11:29 
11:30 
11x31 
11:32 
11:33 
11:34 
ii:33 
11:36 
11:37 
11:38 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

18.43P 
18.32P 
17.54P 
17.25P 
17.38P 
17.41P 
17.42P 
17.39P 
17.49P 
17.33P 
17.30P 
17.30P 
17.34P 
17.34P 
17.34P 
17.33 
17.33 
17.36 
17.30 
17.29 
17.33 
17.37 
17.35 
17.31 
17.29 
17.26 
17.27 
17.26 
17.85 
17.19 
17.10 
17.14 
17.19 
17.19 
17.20 
ii. 2ij 
17.21 
17.24 
17.24 

2.20P 
2.28P 
3.04P 
3.33P 
3.17P 
3.14P 
3.15P 
3.16P 
3.04P 
3.21P 
3.24P 
3.22P 
3.18P 
3.20P 
3.18P 
3.17 
3.19 
3.16 
3.19 
3.20 
3.18 
3.16 
3.15 
3.18 
3.24 
3.25 
3.22 
3.24 
2.61 
3.30 
3.41 
3.36 
3.29 
3.31 
3.30 
3.29 
3.27 
3.26 
3.25 

c-200 

216.90P 
204.60P 
242.60P 
359.80P 
347.70P 
334.60P 
333.10P 
333. OOP 
332. OOP 
337.90P 
350.40P 
353.30P 
360.10P 
357.90P 
360.50P 
363.80 
359.90 
355.90 
353.60 
359.20 
359.50 
360.30 
360.70 
365.90 
372.80 
382.00 
378.50 
373.30 
309.70 
360.30 
368.00 
361.50 
361.20 
361.50 
361.80 
359.40 
365.40 
362.30 
358.50 

13.47P 
13.50P 
17.43P 
19.83P 
19.98P 
20.20P 
20.28P 
20.38P 
19.98P 
21.03P 
21.15P 
21.18P 
21.17P 
21.15P 
21.09P 
21.18 
21.25 
21.04 
21.23 
21.29 
21.25 
21.11 
21.17 
21.49 
21.52 
21.48 
21.58 
21.52 
18.93 
21.70 
21.76 
22.22 
22.24 
22.22 
22.10 
21.98 
21.98 
21.95 
21.83 



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

Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 13 

(continued) 

Starting 
11-07-92 

Time 

11:39 
llr40 
llr41 
11:42 
llr43 
11:44 
11:45 
11:46 
11:47 
11:48 
llr49 
11:50 
11:51 
11:52 
11:53 
11:54 
llr55 
11:56 
11:57 
llr58 
11:59 
12 : 00 
12 : 01 
12 : 02 
12:03 
12 : 04 
12:05 
12:06 
12 : 07 
12 : 08 
12:09 
12:lO 
12:11 
12:12 
12:13 
12 : 14 
12:15 
12:16 
12:17 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

17.24 
17.31 
17.32 
17.29 
17.23 
17.19 
17.18 
17.16 
17.15 
17.12 
17.11 
17.10 
17.06 
17.06 
17.14 
16.92 
16.97 
17.04 
17.05 
17.14 
18.02 
17.95 
17.44 
16.88 
16.90 
16.90 
16.93 
17.50 
18.00 
17.88 
16.90 
16.77 
16.89 
16.89 
16.92 
16.95 
16.98 
16.98 
16.98 

3.23 
3.19 
3.16 
3.17 
3.27 
3.30 
3.29 
3.31 
3.35 
3.37 
3.37 
3.40 
3.44 
3.41 
3.33 
3.59 
3.51 
3.41 
3.42 
3.37 
2.50 
2.55 
3.06 
3.61 
3.61 
3.61 
3.57 
3.01 
2.52 
2.64 
3.61 
3.74 
3.60 
3.59 
3.54 
3.51 
3.48 
3.51 
3.51 

c-201 

362.70 
365.70 
356 .OO 
360.80 
366.60 
364.30 
361.80 
365.40 
372.90 
372.30 
368.10 
370.60 
371.50 
364.40 
347.20 
350.20 
355.10 
350.10 
353.20 
361.90 
310.40 
284.80 
294.30 
351.80 
354.20 
350.30 
350.30 
334.00 
211.80 
203.90 
252.80 
341.10 
336.30 
327.40 
326.10 
321.90 
319.80 
322.90 
327.90 

21.72 
21.56 
21.35 
21.35 
21.17 
21.15 
21.32 
21.27 
20.95 
20.82 
20.71 
20.67 
20.71 
20.75 
20.44 
21.26 
20.99 
20.61 
20.27 
19.58 
13.68 
13.80 
16.22 
20.78 
21.02 
20.90 
20.72 
17.78 
13.77 
13.95 
18.89 
20.73 
20.91 
21.26 
21.23 
21.23 
21.32 
21.40 
21.57 



Pine Hall Brick 
Cyclone Outlet B 

Raw CEM Data 
Run 13 

(continued) 

1 
1 
1 

Starting 
11-07-92 

Time 

12 : 18 
12 : 19 
12:20 
12:21 
12 : 22 
12 : 23 
12 : 24 
12:25 
12:26 
12:27 
12:28 
12:29 
12:30 
12:31 
12 : 32 
12:33 
12 : 34 
12 : 35 
12 : 36 
12 : 37 
12:38 
12 : 39 
12:40 
12:41 
12r42 
12:43 
12:44 
12 : 45 
12:46 
12:47 
12:48 
12:49 
12 : 50 
12:51 
12 : 52 
12:53 
12 : 54 
12 : 55 
12:56 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv PPrndV PPrndV 

17.03 
17.03 
16.98 
16.94 
17.00 
17.15 
16.97 
16.93 
16.86 
16.85E 
18.14E 
16.86E 
16.88E 
16.92E 
16.93E 
16.95E 
17.01E 
17.07E 
17.08E 
17.08E 
17.14E 
17.12E 
17.11E 
17.12E 
17.13E 
17.10E 
17.06E 
17.04E 
17.09E 
17.09E 
17.11E 
17.10E 
17.09E 
17.07E 
17.07E 
17.11E 
17.12E 
17.12E 
17.12 

3.46 
3.44 
3.49 
3.52 
3.45 
3.30 
3.52 
3.55 
3.61 
3.60E 
3.583 
3.573 
3.56E 
3.533 
3.54E 
3.523 
3.453 
3.393 
3.37E 
3.36E 
3.30E 
3.32E 
3.34E 
3.353 
3.36E 
3.39E 
3.433 
3.463 
3.40E 
3.40E 
3.38E 
3.39E 
3.41E 
3.433 
3.43E 
3.38E 
3.38E 
3.39E 
3.39 

c-202 

325.70 
319.50 
318.80 
319.60 
324.90 
322.50 
326.90 
333.20 
336.40 
337.90E 
341.403 
341.803 
333.303 
329.30E 
325.50E 
320.20E 
311.90E 
312.50E 
304.90E 
309.20E 
312.70E 
314.40E 
317.80E 
320. OOE 
317.8OE 
3 18.50E 
320.90E 
326.90E 
330.9 OE 
333.20E 
341.60E 
342.20E 
340. OOE 
337.50E 
338. OOE 
335.40E 
328.203 
327.10E 
330.30 

21.54 
21.62 
22.16 
22.24 
22.40 
21.87 
22.78 
22.96 
22.99 
22.95E 
22.89E 
23.09E 
23.07E 
22.96E 
22.77E 
22.693 
22.493 
22.44E 
22.30E 
22.27E 
22.01E 
22.14E 
22.02E 
22. OOE 
21.893 
22.04E 
22.213 
22.30E 
22.01E 
21.933 
21.853 
21.553 
21.71E 
21.763 
21.72E 
21,593 
21.72E 
21.623 
21.44 



I 

I 
Starting 
11-07-92 

I 
I 

Time 

I 12 : 57 

I 
I 
I 

12 : 58 
12 : 59 
13:OO 
13:Ol 
13:02 
13:03 
13:04 
13:05 
13:06 
13:07 
13:08 
13:09 
13: 10 
13:ll 
13:12 

I 
I 250 MinAvg 

L r k e r  Description 

I 
I 

Pine Hall Brick 
Cyclone Outlet B 
Raw CEM Data 

Run 13 
(continued) 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

17.10 
17.13 
17.16 
17.16 
17.16 
17.18 
17.21 
17.25 
17.23 
17.26 
17.31 
17.34 
17.89 
18.25 
18.06 
17.05 

3.42 
3.38 
3.36 
3.35 
3.35 
3.32 
3.28 
3.24 
3.27 
3.24 
3.18 
3.16 
2.64 
2.29 
2.48 
3.46 

327.70 
328.70 
326.30 
325.80 
339.80 
343.70 
347.70 
345.30 
339.70 
339.40 
344.50 
346 .OO 
325.20 
231.80 
226.90 
269.40 

21.48 
21.39 
21.40 
21.38 
21.41 
21.36 
21.38 
21.33 
21.38 
21.41 
21.27 
21.27 
17.84 
14.55 
14.92 
20.00 

17.31 3.25 335.80 20.00 

Display Average 

A Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

I 
I 
I 
I 
I 

C-203 



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

C.3.2 CONTINUOUS EMISSIONS MONITORING DRIFT CALCULATIONS 
AND ADJUSTMENTS FOR THE SAWDUST DRYER OUTLET B 

C-204 

~~ 



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

0000 w m  
P m w P  d L n I  I . . . .  . . I 1  
0000 0 0 1  I 
I l l  I 1  

m o r l r l  w o  
0 0 0 0  r - m i  I . . . .  . . I t  
0000 4 0 1  I 

I I  

~ w m m  r-o 
0 0 - 0  O N 1  I . . . .  . . I 1  
ooorl  0 0 1  I 

m d m m  r l m  

P O  rl - m i  I 

r l w I n .  N W l  I . . w 4  . . I  I 

r l r l  N r l r l  

P W P I n  o w  . . . .  . . I 1  
0 0 0 0  0 0 1  I 

o o m o  o o t  I 

N N  
d P  

4 4  

m N  
m o  

4 4  

.. .. 
m m  

.. .. 
r - m  

N 

5 a 
N . 
N 
0 . 
rl 
4 

m 

m 
h w 
cl 
h 

8 

N 
0 

rl 
rl 

In 
.?4 

.. 

.. 
m 
0 

n 

5 a 
m N . 
m 
0 . 
.-I 
.-I 

m 

E 
@ 
2 

O O O N  
o r l L n L n  

O r l r l N  
1 1  
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1. 

2.  

3 .  

4. 

5 .  

6. 

7 .  

8.  

9. 

10. 

FPA METHODS 1-4 CALCULATIONS 

Metered Gas Sample Volume at Standard Conditions 

AH 

2 9 . 9 2  T, + 4 6 0  
- v,xyx 528 z] 

Vm(sta 

Gas Volume of Water Vapor Collected in Impinger Liquid 

Vw(sta - (Vf - V,) X 0 . 0 4 7 0 7  

Gas Volume of Water Vapor Collected in Silica Gel 
Vv8g(scd) - (Wf - W,) X 0 . 0 4 7 1 5  

Moisture Volume Fraction in Flue Gas 

- VK(Std) + vVSg(8td) 
BY@ 

VK(8Cd) + vvsg(std) + Vmlstd) 

Moisture Volume Percentage in Flue Gas 
%H,O - BV8X10O 

Absolute Pressure of Flue Gas 

ps ca c 1  c P, - Ps + 
13.6 

Nitrogen Content of Flue Gas 
SN, - 100 - (%CO, + %02 + %Cq 

Dry Molecular Weight of Flue Gas 
Md - O.44x%CO2 + O.32x%O2 + 0.28X (%N2 + %CO) 

Wet Molecular Weight of Flue Gas 
ME - MdX (1 - Bvs) + 18xB, 

Fuel Factor Based on Flue Gas Composition 
20.9 - %02 

Fo - % co, 

D-3 



EPA METHODS 1-4 CALCULATIONS - continued 

11. Excess Air of Flue Gas 
%O, - 0.5 %CO 

%Es- X l O O  
0 . 2 6 4  %N2 - (%02 - 0.5 %CO) 

1 2 .  Average Gas Velocity, ftfsec 

1 3 .  Area of Round Duct or Stack 

x x D 2  (round ducts )  
As - 4 x 1 4 4  

1 4 .  Area of Rectangular Duct 

A, - - (rectangular ducts)  
144 

15. Actual Volumetric Flow Rate of Flue Gas 
0, - v,xA,x60 

1 6 .  Flow Rate of Flue Gas at Standard Temperature and Pressure 

1 P , X S Z ~  
Os - OdX[ (T, + 460)  ~ 2 9 . 9 2  

17. Dry Flow Rate of Flue Gas at Std. Temperature and Pressure 
Os, - Q,x (1 - Bw,) 
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NOMENCLATURE FOR EPA METHODS 1-4 

Stack area, ft2 
Moisture volume fraction 
Pitot tube coefficient (e0 .84 )  
Stack diameter, inches 
Average meter orifice pressure, in.W.C. 
Pitot tube differential pressure, in.W.C. 
Combustion factor 
Meter calibration factor, gamma 
Length of rectangular stack or duct, inches 
Dry molecular weight, lb/lb-mole 
Wet molecular weight, lb/lb-mole 
Barometric pressure, in.Hg 
Absolute stack pressure, in.Hg 
Average static pressure, in.W.C. 
Actual gas flow rate, acfm 
Standard gas flow rate, scfm 
Dry standard gas flow rate, dscfm 
Average meter temperature, OF 
Average stack temperature, OF 
Final impinger volume, ml 
Initial impinger volume, ml 
Uncorrected metered gas volume, dcf 
Corrected gas volume, dscf 
Average gas velocity, ft/sec 
Gas volume of water caught in impingers, scf 
Gas volume of water caught in silica gel, scf 
Width of rectangular stack or duct, inches 
Final silica gel mass, grams 
Initial silica gel mass, grams 
Dry volumetric concentration of 02, %dv 
Dry volumetric concentration of C02, $dv 
Dry volumetric concentration of CO, %dv 
Dry volumetric concentration of N2, %dv 
Percent excess air 
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1. 

2.  

3 .  

4 .  

5 .  

6.  

FPA METHOD 5 GRAVIMETRI C CALCULATION S 

PM Collected in Probe Wash - Mpl 
Mpw - ('pw) final - ('pJ t ( u e  

Applicable Acetone Blank Correction - B, 
BWY - [ ( 'ab) final - ( 'ab) C d I B ]  x 3  

vab 

Maximum Allowable Acetone Blank - B,, 
E,, - 0 .7845  x 0.00001 x vP 

Actual Probe Wash Blank Correction - B, 
Bpw - MINIMUM [E,,, B-I 

Total PM Collected for Method 5 Calculations - M, 

M, - MPY + Mf - Bpw 

NOMENCLATURE 
E Maximum allowable acetone blank correction. based 

on weight of acetone in probe wash, grams 
Acetone blank correction based on residue of 
blank, grams 
Acetone blank correction actually used, grams 
Total mass of particulate in train corrected €or 
acetone blank, grams 
Mass gain of filter, grams 
Probe wash residue, grams 
Liquid volume of acetone blank, ml 
Liquid volume of probe wash, ml 
Final weight of beaker containing acetone blank 
residue, grams 
Tare weight of beaker containing acetone blank 
residue, grams 
Final weight of filter, grams 
Tare weight of filter, grams 
Final weight of beaker containing probe wash 
residue, grams 
Tare weight of beaker containing probe wash 
residue, grams 



1. 

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

8.  

METHOD 202 GRAVIMETRIC CALCULATI ONS 

Organic CPM - M, 
Mo - ( Wo) f ina l  - ( Wo) t a r e  

Organic Blank Correction - Bo 
V O  Bo - [(Web) rinai - (wad tare]  x - 
vob 

Inorganic CPM (Uncorrected for NH4 and C1 ions) - Mi, 
v4 

Miu - [ (Wi)r inal  - ( W i ) t a z e ]  x VI - 5 

Inorganic Blank Correction - Bi 
vi 

'i - [ ('ib) f inal  - ( Wib) tare] 
- 
vi b 

Inorganic Correction f o r  Ammonia addition - ma 
0.020502 x Cso, x v4 

106 ma - 
Inorganic Correction for NH,cl in Sample - m,, 

1.509 x C,, x 100 
106 m.21 - 

Inorganic CPM (Corrected for NH4 and C1 ions) - Mi, 
Mic - Mi" - ma - %I 

Total CPM - q,,,, 
MOM - Mo + Mic - Bo - B, 
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NETHOD 202 GRAVIMETRIC NQMENCLAT URE 

Inorganic blank correction, grams 

Organic blank correction, grams 

Concentration of chloride in reconstituted inorganic 
fraction, mg/liter 

Concentration of sulfate in inorganic fraction, mg/liter 

Inorganic correction for ammonia addition step, grams 

Inorganic correction for ammonium chloride in 
reconstituted sample, grams 

Total Mass of CPM in sample, grams 

Inorganic CPM corrected for "4 and Cl ions, grams 

Inorganic CPM uncorrected for NH4 and C1 ions, grams 

Mass of organic CPM in sample, grams 

Liquid volume of container 4 (Impingers + water rinses), 
ml - 

Liquid volume of water used in sample collection and 
rinses, ml 

Liquid volume of water used in blank, ml 

Liquid volume of Methylene Chloride used in sample 
recovery and extractions, ml 

Liquid volume of Methylene Chloride used in blank, ml 

Final weight of beaker containing H20 blank residue, 
grams 

Tare weight of beaker containing H2O blank residue, grams 

Final weight of beaker containing inorganic sample 
residue, grams 

Tare weight of beaker containing inorganic sample 
residue, grams 

Final weight of beaker containing MeC12 blank residue, 
grams 

Tare weight of beaker containing MeC12 blank residue, 
grams 

Final weight of beaker containing organic sample residue, 
grams 

Tare weight of beaker containing organic sample residue, 
grams 

E-9 



1. 

2 .  

3. 

4 .  

5. 

6 .  

PARTICULATE EMISSIONS CALCULATIONS 

particulate Concentration - Up 

Particulate Concentration Corrected to 7% O2 - CSd@7%O2 
20.9 - 7 . 0  

'#do78  - ' s d X  2 0 ,  9 - %02 

Particulate Concentration Corrected to 12% C02 - C,@lZ%CO2 

Particulate Concentration Corrected to 50% Excess Air - 
Csd@ 50%EA 

100 + %E4 
150 CsdOS08M - 

Particulate Mass Rate - Mp 

Isokinetic Variation - %IS0 
0.09450x(Ts + 4 6 0 )  xVm(sca 
P , x v , x A , x t i m e x  (1 - B,) %IS0 - 
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NOMENCLATURS 

'sd 

- - Nozzle area, ft2 
- - Particulate concentration, grains/dscf 
- - Nozzle diameter, inches 
= Summation of PM collected in sample train, grams 
- - Mass rate of particulate emissions, lb/hr 
- - Absolute stack pressure, in.Hg 
= Dry standard gas flow rate, dscfm 
- - Net sampling time, minutes Q8d t rme 

'ndstd, = Corrected gas volume, dscf 
= Average gas velocity, ft/sec 
- - Dry volumetric concentration of 02, %dv 
= Dry volumetric concentration of C02, %dv 

A" 

MP 
ps 

rn - - tezperat.ure , O F  

"S 

$ 0 2  
%C02 
%EA - 
%Is0 - - Percent isokinetics 

3li 

s A 

Percent excess air - 

D- 10 
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FALCULATIONS FOR EPA METHOD 2OlA 

Determination of cvclone flow rate and orifice Dressure head: 

Molecular weight of stack gas, dry  basis, M,,: 

Md-0.44 (%COz) + 0 . 3 2 ( % 0 2 )  +0.28 (%N2+%CO) 

where M,, = lb/lbmol. 

Molecular weight of stack gas, wet basis, M,,: 

Mw-hfd(l-Bws) + 18 (Bw,) 

where B,, = moisture fraction of the stack gas; 
= lb/lbmol. 

Absolute stack pressure, P,: 

p ,  P,- P,,+ - 
13.6 

where Phz = barometric pressure ("Hg); 
= stack static pressure ( "H,O); 
= "Hg. 

p, 
p. 

Viscosity of stack gas, ps: 

p s- 1 5 2 . 4  18 + 0 . 2 5 5 2  t, + 3 . 2  3 5 5 x 1  O - ' t :  + 0 . 5 3  147 ( %02) - 7 4 .  143BWs 

where t, = average stack temperature (OF); 
p, = micropoise. 

Cyclone flow rate, Q.: 

where Q, = ft'/min. 

D-11 



CALCULATIONS FOR EPA METHOD 2OlA (continued1 

Orifice pressure head, AH, needed for cyclone flow rate: 

f?s(l-B,,.,) P, (t,+460)Md1.083A4, 

t,+460 1 pa, 
AH-[ 

where t, = meter temperature (OF) ; 
AH = "H,O. 

Eauations for Nozzle Selection: 

Nozzle velocity, v,: 
3.056 Qs 

vn - 
0,' 

where D, = nozzle diameter (in.); 
v, = ft/sec. 

Minimum and maximum velocities, v,, anc v-, in -:/set: 

Calculate h,: 

0.2603mp. &- 0 .2457  + 0.3072 - J v y  

If &, is less than 0.5 or imaginary then: 
V*'0.5Vn 

Otherwise use: 

D- 12 
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CALCULATIONS FOR EPA METHOD 201A (continued[ 

Calculate R-: 

0 . 2 6 0 3 a p  L-0.4457 + v y  

If R- is greater than 1.5 then: 
Vmax'l.5VO 

Otherwise use: 

vrMx-vnRmilx 

Minimum and maximum velocity head values, Ap,, and Ap,: 

where C, = pitot coefficient 
ApdD and Ap, = "H,O. 

Dwell time: 

Dwell time at first traverse point, t,: 

where 0 = total run time (min); 
N = total number of traverse points; 
Ap', = velocity head at the first traverse point 

(from a previous traverse) ("H,O); 
ApIaVg = the square of the average square root of the 

Ap's (from a previous traverse) ("H,O); 
t, = min. 

D-13 



CALCULATIONS FOR EPA METHOD 201A fcontinuedL 

m e 1 1  time at subsequent traverse points, t,: 

, n - 2 , 3 , .  . .N tl t,- - m 
Apn = measured velocity head at point n ("H,O); 
Ap, = measured velocity heat at point 1 ( 'H,O);  
t, = min. 

Determination Of Dq0: 

Stack gas viscosity, pel*: 

- C, + C,T,+ C,Ti + C4f4 - C,B,, PCYC 

where C, = 5 1 . 0 5  micropoise; 
C2 = 0 . 2 0 7  rnicropoise/R; 
C, = 3.24x10- '  micropoise/R,; 
C, = 5 3 . 1 4 7  micropoise/fraction 02; 
C, = 7 4 . 1 4 3  micropoise/fraction H,O; 
T, = average absolute stack gas temperature (R); 
f,, = stack gas 0, volume fraction, dry basis; 
4, = stack gas moisture volume fraction; 
p w  = micropoise. 

Total cyclone flow rate at standard conditions, Qa(std,: 

where V,,,, = volume of gas measured by DGM corrected to 
standard conditions (dscf); 

8 = total sampling time (min); 
Q.(std) = dscflmin. 

PM,, flow rate, at actual cyclone conditions, Q.: 

D-14 
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~&. . :~ :WTIONS FOR EPA METHOD 201A (continued1 

V"C.ra1 = volume of water vapor in gas sample at 

Q. = ft,/min. 

where K, 2 17.64 R/"Hg; 

standard conditions (scf); 
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Diameter of particles having a 50% probability of 
penetration, D,, : 

0.2091 0.7091 

where = 0.15625 
D,, = pm. 
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D . 3  MULTIPLE METALS CALCULATIONS 
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METALS CALCULATI ONS 

NS : 

1. Percent recovery - (ZR) 
Spi keResu1 t - S m ~ l  eResul t 

SpikeAdded %R- 

2. Total mass of each metal in the front half (except Hg) 
Mfh- ‘a, * Fd * vsol.l 

where M,, 5 total mass of each metal (except Hg) 
collected in the front half of the 
sampling train. 
concentration of metal in sample Fraction 
1A as read from the standard curve 
(ug/ml) * 

= dilution factor (Fd = the inverse of the 
fractional portion of the concentrated 
sample in the solution actually used in 
the instrument to produce the reading 

V.0h.l = total volume of digested sample solution 
(Fraction I), ml. 

3. Total mass of each metal in the back half (except Hg) 

= C,1 

Fd 

Car) * 

where Q 5 total mass of each metal (except Hg) 
collected in the back half of the 
sampling train (Fraction 2 ) ,  ug. 

- - Concentration of metal in sample 
concentrated Fraction 2A, as read from 
the standard curve (ugjml). 

= aliquot factor, volume of Fraction 2 
divided by volume of aliquot Fraction 2A. 

5 total volume of digested sample solution 
(concentrated Fraction Z A ) ,  ml. 

ea2 

Fa 

va 

4. Total mass of mercury in front half 

where Hg,, = total mass of mercury collected in the 
front half of the sampling train 
(Fraction I), ug. 

Qfh = quantity of mercury in analyzed sample, 
ug 

E volume of fraction 1B analyzed, ml. 
- - total volume of digested sample solution Vfl, 

Vno1n.1 (Fraction l), ml. 



5. Total mass of mercury in back half Fraction 2 

where Hg,, - - total mass of mercury collected in 

QUI2 = quantity of mercury in analyzed sample, 

- - total volume of Fraction 2, ml. V o o ~ n , ~  

Fraction 2, ug. 

u9 
volume of fraction 2B analyzed, ml. 'f2E 

6. Back half mercury calculation for Fractions 3A, 3B, and 3C 

total mass of mercury collected 
separately in Fraction 3a,3b, or 3c, ug. 

Qbh3(A,E.C) - - quantity of mercury in separately 
analyzed samples, ug. 

Vf3(A,E,C) = volume of Fraction 3AI3B, or 3C analyzed, 
ml . 

'soln.3M.B.C) - - total volume of Fraction 3A, 3B, or 3C, 
ml . 

- - where HgM3(A,E,C) 

WETALS FXISSIONS CALCUL& TIONS: 
1. Total sample weight - Wi (micrograms) 

wi- [ m f r , , - ~ , o n , l  + [ m b a c k - ~ M c k I  

where mfrmf - - total sample weight collected in front 
half of sample train (micrograms) 

c total sample weight collected in back 
half of sample train (micrograms) 

c front half blank correction (micrograms) 
= back half blank correction (micrograms) 

mbdc k 

-front 
mbback 

2. Gas Concentration - Cm, (micrograms/Nm3) 
W i x 3 5 .  3145 528 

Vmstd  492 
X- mi - 

where Wi = total sample weight of (i) (micrograms) 
Vmstd = the volume of gas sampled at STP (dscf) 

5201492 = temperature conversion from 68'F to 32'F 

Note that Normal m3 is defined at 32'F and 1 Atm. 

35.3145 = cubic feet per cubic meter 

D-ia 
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3. Concentration corrected to 7% 02, C,7 is: 

1 3 . 9  
ci , -cix 20 .9-%0,  

where %02 = oxygen content in stack gas, dry % 

4. The mass flow rate of substance (i), G, (lbjhr), is: 

where Wi = total sample weight of (i) .(micrograms) 
Vmstd - - the volume of gas sampled at STP (dscf) 

stack gas flow rate (dscfm) - - 
- - minjhr 
I micrograms per gram 

% 
106 
453.593 = grams j lb 

5. The mass flow rate of substance (i), Ga, (tonslyear), is 

Gi x3 6 5 x24 x C, 
2000  

Gai- 

where 24 
365 

2 0 0 0  
Cf 

E 24 hours per day 
= 365 days per year 

= plant capacity factor 
2000 pounds per ton - - 

D-19 
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D.4 GASEOUS EMISSIONS CALCULATIONS 
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GENERAL EOUATIONS AND CONVERSIONS 

GAB TEMPERATURE AND PREBBURE CONVENTIONB 

Standard Temperature - - 68'F ( 5 2 8  R ,  2O'C) 
Normal Temperature = 32'F (492  R ,  O'C) 
Standard Pressure = 2 9 . 9 2  inches H g  ( 1 0 1 . 3 2 5  kPa) 

ENGLIBH ENGINEERING TO WETRIC (BI) CONVERBIONB 

1 - - -  f t  x m 
sec sec 3.2808 

60 ' 

hr 35.3145 
- m3 - c f m  x 

TEMPERATURE CORRECT1036 

t ( ' F )  - [ t ( " O  x 1.81 + 32 

t, + 460 
Volume @ t , ( ' F )  - (volume 61 t , ( ' P )  ) x t, + 460 

CONCENTRATION CORRECTIONB 

D-2 1 



GASEOUS EMISSIONS MONITORING CALCULATIONS 

1. Conversion of wet basis to dry basis concentration (THC only) 

C" 
' d -  %H,O 

1-- 
100 

= Dry basis total hydrocarbon concentration, ppmdv 
= Wet basis total hydrocarbon concentration, ppmwv 

where Cd 
C" 
%H,O = Moisture content of stack gas, % 

2. Conversion of total hydrocarbon concentration as propane to 
total hydrocarbon concentration as carbon: 

C,- KX Cd 

where cc = Hydrocarbon concentration as carbon, ppmdv 
C,, = Hydrocarbon concentration as propane, ppmdv 
K = Carbon equivalent correction factor (3 for 

propane) 

3. CONCENTRATION AT 7% 0, 

20.9-7.0 
'i-'" 20.9-%02 

Concentration of gas i corrected to 7% 0 
Actual gas concentration of 0,, % dry vofume 

- where - 
%, = 

~ 
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GASEOUS EM1 SSIONS MONITORING CAL CULATI ONS IContinuedl. 

4. Hourly emissions rate - M, 

106x0.  0 4 9 4 8 ~ 4 5 3 . 5 9 3  

where i E 

E 

- - Mi 
Ci mi = 

= 
E 

= - g. - - - 
0.84940 = 
453.593 = 

106 = 

NO,, CO, or total hydrocarbons (as carbon) 
Mass emissions rate of i, lb/hr 
Concentration of i in stack gas, ppmdv 
Molecular weight of i 
28.01 for CO 
46.01 €or NO2 
12.00 for Carbon 
Average flue gas flow rate, dscfm 
Minutes per hour 
Molar volume of ideal gas, ft’/mole 
grams per pound 
parts per million 



HYDROGEN FLOURIDE AND TOTAL FLUORIDE CALCULATIONS 

1. concentration of Total F and HF, ppmdv 

where 

where 

2 .  Ma 

= concentration of fluoride reported, mg/l 
= sample volume, liters 

= gas sample volume at standard conditions, dscf 
= milligrams per gram or milliliters per liter 

m0 
"0 
0 . 8 4 9 4 8  = molar volume of ideal gas, ft3/mole 

1000 
1 8 . 9 9 8  = molecular weight of fluoride 
106 = parts per million 

vnstd 

s emissions rate, lb/hr 

CixQsdx60xMh'i 
1 0 6 x 0 .  8 4 9 4 8 ~ 4 5 3 . 5 9 3  

Mi - 
i = Total F or HF 

= Mass emissions rate of i, lb/hr 
= Concentration of i in stack gas, ppmdv 
= Molecular weight of i, 

Mi 
Ci 
MWi 

Qsd = Average flue gas flow rate, dscfm 
60 = Minutes per hour 

lo6  = parts per million 

20.01 for HF 
1 8 . 9 9 8  for F 

0 . 8 4 9 4 8  = Molar volume of ideal gas, ft3/mole 
453 .593  = grams per pound 
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ETHANE AND NETHANE PlIS SIONS CALCULATIONS 

1. Gas Concentration - Ci (ppm): 

where ci = reported concentration of sample (i) ,ug/ml 
= molecular weight of substance (i), 

16 .04  for methane 
30 .06  for ethane 

mi 

1 0 0 0  = milliliters per liter 
2 4 . 0 5 5  = standard liters per gram mole of ideal gas. 
1 0 6  = micrograms per gram 
1 0 6  = parts per million 

2 .  Gas Concentration - Cmi (milligrams/cu.m.) 

1000x1000  
1 0 0 0  

mi-c,x 

where 1 0 0 0  = micrograms per milligram 
1 0 0 0  = milliliters per liter 
1 0 0 0  = liters per cubic meter 

3 .  Hourly emissions rate - Mi 
C, x QGdx 6 0 xMW, M,- -' 1 0 6 x 0 .  8 4 9 4 8 ~ 4 5 3 . 5 9 3  

where Mi = Mass emissions rate of i, lb/hr - - Concentration of i in stack gas, ppmdv 

t Average flue gas flow rate, dscfm 
Molecular weight of i 

Minutes per hour 
0 . 0 4 9 4 0  = Molar volume of ideal gas, ft'/mole 
453 .593  = grams. per pound 

ci mi = 

106 = parts per million 

lh2 5 
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D.5 PARTICLE SIZING CALCULATIONS 
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Particulate Sizina Theory and Eauations Used in Calculations 

The plates of each stage in the impactor have calibrated 
orifices. The area of the orifices on each plate are progressively 
smaller from stage to stage causing the jet velocities to increase 
over each stage. The theory on particle behavior is to calculate 
the particle size required to produce the inertia to overcome the 
aerodynamic drag of the air stream. If the particle is large 
enough, the inertia will be great enough to deposit the particle on 
the given stage. Thus, the larger particles will deposit 1:owards 
the beginning of the impactor. Equations 1 and 2 model this 
theory. 

Eq. 1 

Eq. 2 

D50 - 18 x U x DJ,,, 
rho x VJ,,, x C 

C = 1 + & 1.23 + 0.4lexp 
D50 

C = Cunningham Factor 

x SI,,, 

-. 44D,,/L) 

the staae 3ve 50% DSo is B particle diameter at which 
collection efficiency. Particle distribution 'is done on a 
cummulative weight basis. 

Eq. 3 w t . %  less then D,,, = m_, x 100% 
% O r a l  

The cut-off diameter is reported by Physical Diameter and 
Aerodynamic Diameter. The Physical Diameter assumes a spherical 
particle and the true density of the particles are estimated. The 
Aerodynamic Diameter assumes a spherical particle and a unit 
density . 

L is the mean free path. The mean free path is the distance 
the particle travels before it collides and the path is interupted. 

Eq. 4 L,,) = ,337 x u L P  
p5i mw 

The viscosity is calculated as a function of gas temperature. 
The individual viscosity components are calculated using formulas 
derived at Southern Research Institute. 



for 
the 
the 

Eq. 5 

Eq. 6-9 

Eq. 10 

I - 
u =  {U, x 10E-6/[1 + (Fi x Olj)/FiI) 

ill j-1 
j.1 

U,,, = 138.494 + T(.449 + T(-.286E-' + T X .972E'7)) 

Un2 

Uo2 

Uuo = 87.8 

168.086 + T(.417 + T(-.139E-3)) 

190.187 + T(.558 + T(-.336E-' + T X .139E-')) 
+ T( .374 + T(-.283E-')) 

oij = 41 + U d j  ' mwj/mw, I 

4 x (1 + mwi/mwj)/2 

Equations 11-14 determine the jet velocity and pressure drop 
each stage. Only the total pressure drop is known, therefore 
pressure at each stage is estimated. This is done by relating 
square of the velocity to the pressure drop. 

I 

Eq. 11 VJ7 = (471.95 x QI/JAi/JNi)2 
i-1 

Eq. 12 DP, = x DP 
VJ' 

i 

DPJ Eq. 13 Psi = (Pb + P/13.6) - 
j-1 

Eq. 14 VJ(,) = VJ7i x (Pb + P/13.6)/Psi 

Calculation format and equations were taken from Southern 
Research Institute papers and the impactor operation manuals. 
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Impactor Nomenclature 

C = Cunningham factor; factor used in D,, calculations. 
D,, = 50% cut-point diameter for given stage (microns). 
DJ(x) = Diameter of Jets in impactor stage (cm). 
DPi = Intermediate value in pressure drop calculations. 
Fi = Weight fraction of individual components of gas stream. 
JAi = Area of each jet in impactor stage (cm. sq.). 
JNi - Number of jets per stage. 
L Mean free path (cm). 
mi = Mass collected at each individual stage (g). 
mtotal = Total mass collected on all filters (9). 
mw = Molecular weight of gas stream. 
Pb = Barsmetric Pressure (inches Hg). 
Psi = Pressure at each impactor stage (inches Hg). 
QI = Impactor flow rate (ACFM). 
rho = Particle density (gr/cc). 
SI(x) = Impactor calibration factor. 
T = Gas temperature (C). 
Timp = Impactor temperature (K). 
U = Viscosity of gas stream (poise). 
Ui = Viscosity of gas components (poise). 
VJ' = Intermediate value for jet velocity calculations. 
VJ(x) = Jet velocity at each stage (cm/sec). 
Oij = Viscosity Intermediate Value. 
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CONTINUOUS EMISSIONS MONITORING CALCULATIONS 

1. Calibration Drift is determined by: 

F -I, 
0,- c xl 0 0 

v* 

Calibration drift 
Post-test calibration value 
Pre-test calibration value 
Span value of monitor: 
25 for O2 
20 for C02 
1000 for CO 
250 for NO, 

2. The Average Calibration Value is determined by: 

where ca = average calibration value 

3. The Adjusted Data Value is determined by: 

where va 
co =, 

C" 

the average run value of the analyte 
the average zero calibration value 
the value of the calibration gas: 
14.20 for O2 
13.82 for C02 
859.50 €or CO 
211.90 for NO, 
the average high calibration value 
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E.1 SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR MULTIPLE METALS 
AND PARTICULATE MATTER SAMPLING I 
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November 25, 1992 

Rob Ledger 
ETS Analytical Services 
1401 Municipal Rd. 
Roanoke, VA 

RE: EPA Brick Plant Project 
ETS, Inc. Contract # 92-655-6 

Dear Rob, 

This letter accompanies twelve multiple metals trains to be 
analyzed for antimony, arsenic, beryllium, cadmium, c-kimium, 
lead, manganese, mercury, nickel, phosphorus and selenium. The 
lowest practical detection limit is desired. Any questions 
regarding methods of analysis and/or detection limits should be 
directed to Mike Visneski or Tony Underwood. A 21 calendar day 
turnaround time is requested. 

Sincerely, 

Nancy K. Lewis 
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E.2 SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR PM,, AND 
CONDENSIBLE PM SAMPLING 
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ETS! INC. , 
Roudiy sexing induuy and govcmmcnt sincc 1973. RovidinS: lomi Emission hlea.iurcrncnl .& ConFOl 

A subsidiay of ETS International, Inc. 

November 11, 1992 

ETS Analytical Semices, Inc. 
1401 Municipal Road, NW 
Roanoke, Virginia 24012 

RE: Condensible Particulate Matter Analysis 
ETS Contract No.: EPA Brick Plan 92-655-T 

Work Assignment 6-5.3.1 

Dear Dave: 

Accompanying this letter are 12 aqueous samples and 12 methylene 
chloride samples to be analyzed for total condensible particulate 
matter in accordance with the ion chromatography and gravimetric 
procedures outlined in the Code of Federal Regulations, Method 
202 entitled "Method for Measurement of Condensible Particulate 
Emissions from Stationary Sources". 

The data report should include all applicable quality assurance 
data and intermediate data such as aliquot volumes and ammonium 
chloride weights. 

This is a part of the EPA Project (ETS Contract No. 92-655-T), 
which should be used to reference all billing. 

Please feel free to contact me or Mike Visneski if you have any 
questions. Thank you. 

Sincerely, 

ETS , Inc . 

W. Tony Underwood 
Project Manager 

/WTU 
Enclosure(s) 
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E.3 SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
TOTAL FLUORIDES SAMPLING 

E-15 



, .  

. .  
: I  . .  . .  . ,  

1 1  
1 1 .  
i j  

I C  C 

I :  
C 
L 

c c 

- c 2 
I w 

li 
1. 

C 
f 
c 
c 
#n 

.. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 

E.4 SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
HYDROGEN FLUORIDE SAMPLING 
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A subsidiav of ET'S International, Inc. 
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November 6, 1992 
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Rob Ledger 
ETS Analytical Services 
1431 Municipal Rd. 
Roanoke VA 

RE: ETS Inc. Contract # 92-655-6 
EPA Brick Plant Project 

Dear Rob, 

This letter accompanies twelve Method 26 samples to analyzed for 
hydrogen fluoride. Dave Tompkins, Tony Underwood and Mike 
Visneski have been in contact regarding this testing program. 
They would be your best source of information regarding these 
samples. 

Sincerely, 

yf// L 
Nancy K. Lewis 
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E.5 SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
VOLATILE ORGANICS SAMPLING 
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November 13, 1992 

Mr. Hani Karam 
Triangle Laboratories, Inc. 
801-10 Capitola Drive 
Durham, NC 27713 

RE: TLI Work Order Refei?nce Number:0100000852 
ETS Purchase Order: 4023 

Dear Mr. Karam: 

Accompanying this letter is one (1) cooler of EPA Method 
0030 sampling train components. These samples are from a total 
of two (2) sampling trains. Each train consists of three (3) 
pairs of sorbent traps. Each pair of sorbent traps consists of a 
Tenax trap and a Tenax/GC trap. A total of six (6) pairs of 
sorbent traps'are included in the shiplent. Chain of custody 
information is included which lists the identification number f o r  
each. 

Please analyze the samples for chloromethane, bromomethane, 
methylene chloride, chloroform, trichlorofluoromethane, 
iodomethane, carbon tetrachloride, trichloroethene, benzene, 
tetrachloroethene, acetone, carbon disulfide, acrylonitrile, 2- 
butanone, (l,l,l)- trichloroethane, vinyl acetate, 2-hexanone, 
toluene, ethylbenzene, styrene, o-xylene, and m-/p-xylene, using 
Method 0030 procedures. Please feel free to call me or Mike 
Visneski if you have any questions. 

Sincerely, 

ETS , Inc . 
W. Tody Underwodd 
Project Manager 

/WTU 
Enclosure(s) 
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TRIANGLE LABORATORIES OF RTP, INC. 
a01 CAPITOLA DRIVE 
DURHAU, NC 27713 

RECEIVED X'i 1 6 1992 1 
PHONE: (919) 544-5729 
FAX: (919) 544-5491 

THIS REPORT IS PROVIDED TO ACKNOWLEDGE RECEIPT OF YOUR SAMPLE(S), 
AND TO ADVISE YOU OF THE STATUS OF YOUR ORDER. 

JAMES WRIGHT/NANCY LEWIS 
ETS INTERNATIONALl INC. 
1401 MUNICIPAL DRIVE 
ROANOKE, VA 24012 

TYPE AND NUMBER OF SAMPLES 

VOST-57 

-PROJECT NAME: EPA BRICK #92-655-6 
PURCHASE ORDER NO.: 3975 
REFERENCE NO.: 0100000795 

TRIANGLE LABORATORIES INFORMATION 

DATE SAMPLES RECEIVED: 11/10/92 

UPON RECEIPT, A TLI PROJECT WAS INITIATED TO PROCESS YOUR 
SAMPLES. PLEASE REFER TO THE TLI PROJECT NUMBER GIVEN BELOW WHEN 
INQUIRING ABOUT THE STATUS OF YOUR SAMPLES: 

+----------------------------- + I TLI PROJECT NUMBER: 22355 I 
+-----------------------------f 

ANTICIPATED DATA PACKAGE SHIP DATE: 12/01/92 

PARAMETERS TO BE ANALYZED: 

DIOXIN DEPT 

DD/DF - 
2378 TCDF ONLY - 
2378 TCDD ONLY - 
TETRA-OCTA - 
MONO-OCTA - ~ 

CONFIRMATION - 
TCDD/DF - 
OTHERS: 

ORGANICS DEPT 

J VOLATILES - 
SEMIVOLATILES - 
PESTICIDES - 
PCB'S - 
CBCP'S - 
PA"S - 
AOX/TOX - 
OTHERS : 

CONTACT ( S ) : 
SALES : 
DATA INTERPRETATION: 
PROJECT STATUS: 

INORGANICS DEPT 

n-n TRAIN - 
TCLP - 
METALS IN WATER- 

~ 

NON-ROUTINE: 

t 
1 

I 
I 
I OTHER 

_____I 

Vicki Wray 
Hani Karam 
Robert Smith 

I 
Signature: 

E-4 1 
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TRIANGLE LABORATORIES OF RTP, INC. 
801 CAPITOLA DRIVE 
DURHAM, NC 27713 I PHONE: (919) 544-5729 

FAX: (919) 544-5491 

THIS REPORT IS PROVIDED TO ACKNOWLEDGE RECEIPT OF YOUR SAMPLE(S), 
AND TO ADVISE YOU OF THE STATUS OF YOUR ORDER. 

W. TONY UNDERWOOD 
ETS INTERNATIONAL, INC. 
1401 MUNICIPAL DRIVE 
ROANOKE, VA 24012 

TYPE AND NUMBER OF SAMPLES I 
VOSTTUBE-6 

PAfR5 

PROJECT NAME: #92-655-6/EPA BRICK 
PURCHASE ORDER NO.: 4023 
REFERENCE NO.: 0100000852 

TRIANGLE LABORATORIES INFORMATION 

DATE SAMPLES RECEIVED: 11/14/92 

UPON RECEIPT, A TLI PROJECT WAS INITIATED TO PROCESS YOUR 
SAMPLES. PLEASE REFER TO THE TLI PROJECT NUMBER GIVEN BELOW WHEN 
INQUIRING ABOUT THE STATUS OF YOUR SAMPLES: 

+----------------------------- + 
j TLI PROJECT NUMBER: 22402 I 
+----------------------------- + 

ANTICIPATED DATA PACKAGE SHIP DATE: 12/05/92 

PARAMETERS TO BE ANALYZED: 

DIOXIN DEPT 

DD/DF - 

TETRA-OCTA - 
MONO-OCTA - 
CONFIRMATION - 
TCDD/DF - 

2378 TCDF ONLY - 
2378 TCDD ONLY - 

OTHERS : 

CCMTACT [ s ; : 
SALES : 
DATA INTERPRETATION: 
PROJECT STATUS: 

ORGANICS DEPT 

VOLATILES - J 
SEMIVOLATILES - 
PESTICIDES - 
PCB'S - 
CBCP'S - 
PAH'S - 
AOX/TOX - 
OTHERS : 

Vicki Wray 
Hani Karam 
Robert Smith 

INORGANICS DEPT 

M-M TRAIN - 
~ 

TCLP - 
METALS IN WATER- 
NON-ROUTINE: 

I 
I 
I 
I 
I 

I OTHER 

_____I 

_____I 

i 

Signature: + Date:- 
E-49 



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



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

E . 6  SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
SEMIVOLATILE ORGANICS SAMPLING 
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November 10, 1992 

Hani Karam 
Triangle Laboratories, Inc. 
801-10 Capitola Drive 
Durham, NC 27713 

RE: TLI Work Order Reference Number: 0100000795 

Dear Mr. Karam: 

ETS Purchase Order: 3975 

Accompanying this letter are two (2) coolers and two (2) 
boxes of EPA Method 0010 sampling train components. These 
samples are from a total of twelve (12) Method 0010 sampling 
trains (I.D.'s of Runs IN-1,2,3 and Blank, OA-1,2,3 and Blank, 
and OB-1,2,3 and Blank). Each train consists of one sorbent 
trap, one filter, and four to six liquid samples, except for OB- 
Run 3. Run OB-3 has two sorbent (XAD) traps (Sample It's 979 and 
1015), two filters (Sample It's 972 and 1008), a d  two condensate 
collection containers (Sample f ' s  975 and loll), each i t e m  
labeled A and E. For Run OB-3, each type of sample, (the two 
sorbent traps, the two filters, and the two condensate 
containers) should each be combined into single samples. A total 
of 13 solid sorbent (XAD) traps, 13 quartz glass filters in petri 
dishes, and 4 9  liquid samples are included in the shipment. The 
liquid samples include front half acetone/methylene chloride 
rinses, front half toluene rinses, back half toluene rinses, and 
back half water catches (first impinger only). Chain of custody 
information is included which lists the sampic :ype and 
identification number for each. 

Please analyze the samples for phenol, naphthalene, 2- 
methylphenol, dimethylphthalate, dibenzofuran, di-n- 
butylphthalate, bis(2-ethylhexy)phthalate, and scan for the 189 
HAP (hazardous air pollutants. Please feel free to call me or 
Mike Visneski if you have any questions. 

Sincerely, 

W. Tony Underwood 
Project Manager 

/WTU 
Enclosure(s) 



--------------------+----------------------------- 

--------------------+ 
Client: ETS INTERNATIONAL, INC. 
Contact: N U C E  LFdIS 
Phone No: 7 0 3 - 2 6 5 - 0 0 0 4  

Client Infornation I Client Code: ETS02 

Fax NO: 703-265-0131 

HOT3 : 
1. send thie ote w/samples. 
2 .  Re-extract 9" on6 or Dilution8 due to matrix 

problems w i l l  have additional billinq. Cllent 
W i l l  be notified. 

2 .  Payment Tarns - SET 30 Days 

Frequency: 
Turn-kound Time: 30 D ays 
Minimum Amount Needed: 9 L 
Percent MoisfurejLipids: yes / no 

PREPS Price 
Qty Unit Total 

G-inding 
Compositing 
Z Lipid 
?AD Prep. 
PUF Prep. 
Filter Prep. 
VOST Prep. 
Other 
Pooled FHjSH-yes no 
Tandem VOST: yes no 

--- --- --- --- --- -- 

SPECIAL REQUIREMENTS: SEE 

TO 3E FILLED ih' 
BY CUSTOML? 

Silling Address 

Leg 1s la t 1 an 

TSCX 
FIF3A 
RCRA 
N?DES 
Other 

c ANALYSIS ?RICE 
# Uatrix hnalysisfnethod Unit Total 

60 VOSTPREP 

15 XAD PREP 

60 VOST 

12 MI45 

E02101 80.00 
CLZANIPACK (NO SPIKE) 
~ooos i  110.00 
CLEAN/PACK/SPIXZ (OTHZRS) 
a 9 9 1 0 1  315.0C 
MISCELLANEOUS 
C99061 553.00 

;800.0!: j 

i 
5 6 0 0 .  C 3  I 
1650.32 

13900. S C  

'ECIAL LIST 
G X W D  TOTAL ji950. '2,: i 

E-53 I 
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TRIANGLE LABORATORIES OF RTP, INC. 
801 CAPITOLA DRIVE 
DURHAM, NC 27713 

PHONE: (919) 544-5729 
FAX: (919) 544-5491 I 

THIS REPORT IS PROVIDED TO ACKNOWLEDGE RECEIPT OF YOUR SAMPLE(S), 
AND TO ADVISE YOU OF THE STATUS OF YOUR ORDER. I 

JAMES WRIGHT/NANCY LEWIS TYPE AND NUMBER OF SAMPLES I 
ETS INTERNATIONAL, INC. 
1401 MUNICIPAL DRIVE 
ROANOKE, VA 24012 

PROJECT NAME: 92-655 
PURCHASE ORDER NO.: 3975 
REFERENCE NO.: 0100000844 

M23UNITS-12 

I 
I 

TRIANGLE LABORATORIES INFORMATION 

DATE SAMPLES RECEIVED: 11/11/92 

UPON RECEIPT, A TLI PROJECT WAS INITIATED TO PROCESS YOUR 
SAMPLES. PLEASE REFER TO THE TLI PROJECT NUMBER GIVEN BELOW WHEN 
INQUIRING ABOUT THE STATUS OF YOUR SAMPLES: 

+-----------------------------+ 
I TLI PROJECT NUMBER: 22367 1 
+----------------------------- + 

ANTICIPATED DATA PACKAGE SHIP DATE: 12/11/92 

PARAMETERS TO BE ANALYZED: 

DIOXIN DEPT 

DD/DF 
2378 TCDF ONLY 
2378 TCDD ONLY 
TETRA-OCTA 
MONO-OCTA 
CONFIRMATION 
TCDD/DF 
OTHERS : 

ORGANICS DEPT 

VOLATILES 
SEMIVOLATILES 2 
PESTICIDES - 
PCB'S - 
CBCP'S - 
PA"S - 
AOX/TOX - 
OTHERS : 

CONTACT!S!: 
SALES : 
DATA INTERPRETATION: 
PROJECT STATUS: 

Vicki Wray 
Hani Karam 
Robert Smith 

INORGANICS DEPT 

M-M TRAIN - 
TCLP - 
METALS IN WATER- 
NON-ROUTINE: 

I 
I 
I 
I 

I OTHER 

I 
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E.7 SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
ETHANE AND METHANE SAMPLING 
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ETS Analytical Services, Inc. 
1401 Municipal Road, NW 
Roanoke, Virginia 24012 

RE: Method 18 Analyses (Methane and Ethane) 
ETS Contract No.: EPA Brick Plan 92-655-T 

Work Assignment 6-5.3.1 

Dear Davs: 

Acconpanying this letter are 11 Tedlar bag samples to be analyzed 
for methane and ethane in accordance with the gas chromatography 
procedures outlined in 40 CFR 60, Method 18 entitled "Measurement 
of Gaseous Grganic Compound Emissions by Gas Chromatography". A 
sample chain-of-custody sheet is included with the samples. 

This is a part o f  the EPA Project (ETS Contract No. 92-655-T), 
which should be used to reference all billing. 

Please feel free to contact me or Mike Visneski if you have any 
questions. Thank you. 

Sincerely, 

ETS, Inc. 

W. Tony Underwood 
Project Manager 

/WTU 
Enclosure ( s ) 
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E . 8  SAMPLE LOG AND CHAIN OF CUSTODY RECORDS FOR 
MOISTURE ANALYSIS 
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FROM: Mike Visneski-/F)?/ 

SUBJECT: Free Moisture Analysis 

Thirteen samples are being submitted to ETSAS for free 
moisture analysis. There are four (4) soil samples, eight (8) 
dried sawdust samples, and one (1) wet sawdust sample. 

I am not sure if there is an ASTM method for free moisture 
analyses for these types of samples. If there is, please reference 
the method when reporting the results. 

Please use as little of each sample as possible, because a 
screen size analysis also needs to be performed on the samples. 
Following the moisture analyses please return the samples to Nancy 
Lewis and she will forward them to Terry Williamson. Terry will be 
performing the screen size analysis. 

Reference Contract No. 92-655 and Work Code 6-6.2 for billing 
purposes. If you have any questions, please contract me directly. 

xc: Nancy Lewis 
@+th Sample Custody forms- 
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FINAL TEST REPORT 

(APPENDICES F - I) 

i II 

i 1' 

I' I 
I ,I  

i i 
I 
I 
3 

FOR 

USEPA TEST PROGRAM 
CONDUCTED AT 

PINE HALL BRICK PLANT 
MADISON, NORTH CAROLINA 

USEPA CONTRACT NO. 68-D2-0029 

EMB WORK ASSIGNMENT 6 

AUGUST 1993 

ETS CONTRACT NO. 92-655 
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F . 0  RAW FIELD DATA APPENDICES 
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F.l RAW FIELD SAMPLING DATA FOR PARTICULATE MATTER AND 
MULTIPLE METALS TESTING 
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. . . . . .  . . .  . .  . -  
. .  . . . . . . . . . .  I 

1 
1. ANALYTICAL DATA 

RUN NUMBER- 

SAMPLEBOXNUMBER 

CLEAN-UP MAN z%- 
FRONT HALF 

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), 

FILTER NUMBER 4%3 

FLASK, FRONT HALF OF FILTER HOLDER 

BACK HALF 

IMPINGER CONTENTS AND WATERWASH OF 
, IMPINGERS. CONNECTORS, AND BACK 

HALF OF FILTER HOLDER 

ACETONE WASH.OF IMPINGERS, CONNECT6RS. 
AND BACK HALF OF FILTER HOLDER 

, ' LABORATORY RESULTS 

CONTAINER mg 

mg 
.. 

CONTAINER 

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

FRONTHALFSUBTOTAL mg 

. .  
_ I .  . . . . .  ...... 

CONTAINER m i  

h 

CONTAINER mi 

ETHER.CHLOROFORM .. 

EXTRACTION 

. . . . . . . . . .  

BACK HALF SUBTOTAL m, 

TOTAL WEIGHT m. 

MO ISTU RE 
IMPINGERS 

FINAL VOLUME 0 m l  
INITIALVOLUME 0 m l  
NET VOLUME 0 ml 

' . !: 

. . . .  

. . . .  _ _  
. . .  . . . . .  . . . . .  

SILICA'GEL y,, .~ - -  . 

FINAL WEIGHT e 
INITIAL WEIGHT 
NET WEIGHT 

... ...... 

. 
. .  

. . . . . . . . . .  ~: .EPA@ur)231 : . I - . : - ; . 7 . . .  :, 

. .  
' . . I  

. - - ,  4fl2 :: . -.<;. : . , , . . ~  

. .  ~- 



.. 

..:. ..:. 
. . . . .  

_. 

I 

. ._i . . . . l . i . . .  .... 

....... .: - ...* .. 
, .  . . .  

. .  

. . . . . . .  . . . .  . .  - 
.... .-- .... -, . . .-r 

.: . .  ... ... . .  . . .  . .  :.. 

. . .  . :i :. . ~. ?.? 

.- .h . ..._ .... 

ANALYTICAL DATA 

PLANT & /fa I1 m,ck COMMENTS: 

DATE OCS- a3,  14 4 2  

SAMPLE TYPE W,E / 

SAMPLING LOCATION D 2 sueekh /6rihd,h? 

RUN NUMBER n 

SAMPLEBOXNUMBER 

CLEAN-UP MAN -;e- 

FRONT HALF 

ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS), 
FLASK. FRONT HALF OF FILTER HOLDER 

FILTER NUMBER 

BACK HALF 

MPINGER CONTENTS AND WATER WASH OF 
IMPINGERS, CONNECTORS, AND BACK 
HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS. CONNECTORS. 
AND BACK HALF OF FILTER HOLDER 

Mol STU RE 

IMPINGERS 
FINAL VOLUME L ml 
INITIAL VOLUME 0 ml 
NET VOLUME P, ml 

I 
I 
I 
I 
I 

1 LABORATORY RESUL 

CONTAINER r -  

8 
CONTAINER c 

FRONTHALFSUBTOTAL I 

CONTAINER 
ETHER-CHLOROFORM 

EXTRACTION 

Y CONTAINER 

BACK HALF SUBTOTAL - 
TOTAL WEIGHT 1 

... . . . . . .  I 
.; , . . . . . . .  

. . _: ! I -. ..... ~. . . . . . .  . . . . .  
. . . .  B .::.:;;.-..:-I' 1 .: - - 

, .  . .  
' .  0 .' 

,. SILICA'CEL 
FINAL WEIGHT 
INITIAL WEIGHT I 0 g ..... 
NET WEIGHT e '  0 ' 9 :  . . . . . .  ... . .  .... . .  . .  , .  

. .  . . . . . . . . .  EPA(Dur) 231 
. . .  . . . . . . .  4/72 

. .  

. . . . . . . . .  . . .  'i .-:. . . .  ..... . .  . .  . .  . .  



ANALYTICAL DATA 

PLANT ? ;a & / I  7kn ;ic COMMENTS 

DATE L k k  2.$ , / y I  L 
SAMPLING LOCATION P I  S&~n~)r4!G*'nd~fi~ 6&f 1 
SAMPLE TYPE f-r - .h 
RUN NUMBER L n  z 
SAMPLE BOX NUMBER 

CLEAN-UP MAN /@ 5;- 

FRONT HALF 

ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS). 
FLASK, FRONT HALF OF FILTER HOLDER 

FILTER NUMBER 4ub 

BACK HALF 

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS, CONNECTORS, AND BACK 
HALF OF FILTER HOLDER 

ACETONE WASH.OF IMPINGERS, CONNECTORS, 
AND BACK HALF OF FILTER HOLDER 

LABORATORY RESULTS 

CONTAINER me 

CONTAINER w 

FRONT HALF SUBTOTAL me 

CONTAINER m( 
ETHER4HLOROFORM 

EXTRACTION ml 

CONTAINER m: 

BACK HALF SUBTOTAL m; 
1 I TOTAL WEIGHT m 

MOISTURE 
IMPINGERS he yeS%d.qk @ ' I 1  */2,z) 

FINAL VOLUME A ml 
INITIAL VOLUME 0 ml 
NET VOLUME ml 

. . .  SILICA'GEL - . . .  . . .  
. .  . . . . . .  g t 

: -. . . . . . . .  . . . .  . . . . . .  ....... . .  . .  
g --P. 
e e: . .  T ~ T A ~ : ~ ~ s T ~ R E  i' .: 

INITIAL WEIGHT P 
NET WEIGHT g 

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

. . . .  . . . . .  . .  ~ 



PRELIMINARY VELOCITY TRAVERSE . I 

DATE 10 -2lQ-42 
LOCATION 
STACK 1.0. 
BAROMETRIC PRESSURE, in. Hg 
STACK GAUGE PRESSURE, in. H20.-,20 ' € F ~  

OPERATORS -@ s b  % 
C/aq " I  0 9  

SCHEMATIC OF TRAVERSE POINT LAYOUT , ~ I G M  ~C:/..LT,A STACK 
TRAVERSE VELOCITY 

TEMPERATURE POINT 
NUMBER @ p S h  in.H20 F,), 'F 

n P. . I  I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
I 

. .  .. 

F-42 

L 

XROM 'METH 2 '  
S I T E  ? 
A 

STRCK DIR I N C H ?  

NO TRRV PTS. ? 
RRR PRESS ? 
STRTIC I N  HOH ? 
% MOISTURE ? 
PITOT CP ? 
2 co2 ? 
% OXYGEN ? 
2 CO ? 

48. 

12. 

2s 48 

. 2 5  

2. 

. 8 4  

. 7  

21. 
8. 

MOL WT OTHER ? 

Mud = 2 8 . 9 5  
MU YET = 28.73 

DELTR P 1. 

STRCK TEMP? 

FPS = 31. 

DELTR P 2. 

ZTRCK TEMP? 

FPS = 3 5 .  

DELTR P 3. 

STACK TEMP? 

FPS = 37. 

DELTR P 4. 

STRCK TEMP? 

FPS = 41. 

DELTR P 5 .  

STRCK TEMP? 

FPS = 48. 

. 2 s  

7b. 

.38 
7 0 .  

. 4 3  

7@.  

.51 

78. 

. 5  

78. 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

&q&&& 
* RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 



. . .  . -  - .  . . . . . .  .~ . 

- 3 5  RUN 

70 .  RUN 
STACK TEMP? 

FPS = 3 4 .  

DELTA P 7. 

STRCK TEMP? 
- 3 3  RUN 

7 8 -  RUN 
FPS = 33. 

DELTA P 8 .  

STACK TEMP? 

FPS 32. 

DELTA P 9 .  

STACK TEMP? 

FPS = 31 .  

-32 RUN 

7 0 .  RUN 

. 3  RUN 

70. RUN 
t 

I 
I 
I 
I 

I 
I 
I 
I 

- 4 4  RUN 

78 .  RUN 
STRCK TEMP? 

FPS 38. 

RVE FPS = 3 5 .  
A V E  FPR = 2,843. 
AVE DELTA 2 = 8.38 

W E  STK TEMP = 7 0 .  

.. . .  

STK PRS. ABS = 25 .58  

' 

I 

I 
I 

I 
I 

F-43 



EGR DATA SHEET FOR LFE SETTINGS 

Test ID .......... EGRZ I Test Date ........ 10/26/92 
. . . . . .  

Test Location .... )UU)ISON 
-rator(=) ...... ROY/JOHN 
Avg Stack Temp ( F )  ..... = 65 Stack Gas Water Content ( 0 )  
Avg Stack Velocity (fps) = 20 Stack Gas oxygen Content .... 
Stack Pressure (in wg) = .1 Stack Gas C02 ( 0 )  ........... 

1 
I Bar Pressure (in Hg) ... = 29.92 Dry Molecular Wt (lb/lb mole) 

I 
1 Pitot 
1 0.031 
I 

DP 

I 0.046 

I Oe0l8 

1 Oo109 

1 0.062 
I 

1 0.094 
I 

I 0.125 

0.141 
I 
I 

Wet Molecular Wt (lb/lb mole) = 

Nozzle Diameter (inches) = .161 
DSO for SRI Cyclone I = 10 

= 2  
= 20.9 
= o  
= 28.836 

*** TARGET PRESSURE DROPS * * *  

Temperature (F) 
55 51 59 62 64 66 68 71 73 15 

0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
1.68 1.68 1.68 1.69 1.69 1.69 1.69 1.69 1.69 1.69 
3.00 3.01 3.01 3.01 3.01 3.02 3.02 3.02 3.02 3.02 
80 80 80 80 80 81 81 81 81 81 

0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 
1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.69 1.69 
2.85 2.85 2.86 2.86 2.86 2.86 2.81 2.81 2.81 2.87 
16 16 16 16 16 16 16 16 16 16 

0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 
2.12 2.12 2.13 2.13 2.13 2.14 2.14 2.14 2.14 2.15 
12 72 12 12 12 12 12 12 12 73 

0.26 0.26 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 
2.61 2.61 2.61 2.62 2.62 2.62 2.63 ‘2.63 2.63 2.64 
69 69 69 69 69 69 69 69 69 69 

0.31 0.31 0.31 0.30 0.30 0.30 0.30 0.30 0.30 0.30 
1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 
2.51 2.51 2.51 2.52 2.52 2.52 2.52 2.53 2.53 2.53 
66 66 66 66 66 66 66 66 66 66 

0.36 0.36 0.36 0.36 0.35 0.35 0.35 0.35 0.35 0.35 
1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 
2.41 2.41 2.42 2.42 2.43 2.43 2.43 2.44 2.44 2.44 
63 63 63 63 63 63 63 63 64 64 

0.41 0.41 0.41 0.41 0.40 0.40 0.40 0.40 0.40 0.40 
1.67 1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 1.68 
2.32 2.33 2.33 2.33 2.34 2.34 2.35 2.35 2.35 2.36 
60 60 60 61 61 61 61 61 61 61 

0.46 0.46 0.46 0.46 0.46 0.45 0.45 0.45 0.45 0.45 
1.61 1.61 1.61 1.67 1.68 1.68 1.68 1.68 1.68 1.68 
2.24 2.25 2.25 2.25 2.26 2.26 2.26 2.21 2.21 2.28 
58 58 58 58 58 58 58 59 59 59 

Item 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
8 
C 
D 

A 
8 
C 
D 

A 
8 
C 
D F-4. 



- 

. . .  

0.172 

0.188 

0.204 

0.219 

0.235 

0.251 

0.267 

56 56 

0.57 0.56 
1.67 1.67 
2.09 2-09 
53 53 

0.62 0.62 
1.67 1.67 
2.02 2.02 
51 51 

0.67 0.67 
1.67 1.67 
1.95 1.96 
49 49 

0.72 0.72 
1.67 1.67 
1.89 1.89 
47 47 

0.77 0.77 
1.67 1-67 
1.82 1.83 
45 46 

0.83 0.82 
1.67 1.67 
1.76 1.77 
44 44 

0.88 0.87 
1.67 1.67 
1.70 1.71 
42 42 

A = Sample Flow DP 

.. 

. .  
56 56 56 56 56 56 56 56 

0.56 0.56 0.56 0.56 0.55 0.55 0.55 0.55 
1.67 1.67 1.67 1.67 1.67 1.67 1.68 1.66 
2.10 2.10 2.11 2.11 2.11 2.12 2.12 2.13 
54 54 54 54 54 54 54 54 

0.61 0.61 0.61 0.61 0.60 0.60 0.60 0.60 
1.67 1.67 1.67 1.67 1.67 1.67 1.67 1.65 
2.03 2.03 2.04 2.04 2.05 2.05 2.05 2.0€ 
51 -52 52 52 52 52 52 52 

0.67 0.66 0.66 0.66 0.65 0.65 0.65 0.65 
1.67 1.67 1.67 1.67 1.67 1.67 1.67 1.61 
1.96 1.97 1.97 1.97 1.98 1.98 1.95 1.95 
50 50 50 50 50 50 50 50 

0.72 0.71 0.71 0.71 0.70 0.70 0.70 0.7G 
1.67 1.67 1.67 1.67 1.67 1.67 1.67 1.67 
1.90 1.90 1.91 1.91 1.91 1.92 1.9i 1.9: 
48 48 48 48 48 48 48 48 

0.77 0.76 0.76 0.76 0.76 0.75 0.75 0.75 
1.67 1.67 1.67 1.67 1.67 1.67 1.65 1.67 
1.83 3.84 1.84 1.85 1.85 1.86 1.86 1.87 
46 46 46 46 46 46 47 47 

0.82 0.82 0.81 0.81 0.81 0.80 0.86 0.8i 
1.67 1.67 1.67 1.67 1.67 1.67 1.67 1.67 
1.77 1.78 1.78 1.79 1.79 1.80 1.8C 1.81 
44 44 44 44 44 45 45 45 

0.87 0.87 0.86 0.86 0.86 0.85 0.85 0.85 
1.67 1.67 1.67 1.67 1.67 1.67 1.67 1.67 
1.71 1.72 1.72 1.73 1.73 1.74 1.75 1.75 
42 42 43 43 43 43 43 43 

D 

A 
8 
C 
D 

A 
B 
C 
D 

A 
8 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 

D 

B = Total Flow DP c = Recycle Flow D? D = a Recycle 

E-45 
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. . .  . -. . . . .. . . I 
I EGR DATA SHEET FOR LFE SETTINGS, 

Test ID .......... BRICK 
Test Date ........ 1 0 / 2 7 / 9 2  
Test Location .... GRINDER OUTLET 
Operator(s) ...... TS/SR 

I 
I 

Avg Stack Temp (F) . . . . . = 7 2  Stack Gas Water Content ( % )  = 2 
Avg Stack Velocity (fps) = 4 2  Stack Gas Oxygen Content .... = 20.9 
Stack Pressure (in wg) = .1 Stack Gas C02 ( % )  ........... = 0 
Bar Pressure (in Hg) ... = 29.92 Dry Molecular Wt ( l b / l b  mole) = 28 .836  

Wet Molecular Wt ( l b / l b  mole) = 
I 

I 
1 Pitot 

DP 

1 0.399 

0.424 

1 0.448 

0.473 
I 

I 0.498 

I 
0.522 

I 0 - 5 4 7  

0 .572  

Nozzle Diameter (inches) = . 1 6 1  
D5O for SRI Cyclone I = 10 

*** 

5 0  53  57  

1.68 1.67 1.66 
1.94 1.94 1.94 
1.47 1.49 1.50 
30 3 1  3 1  

1.78 1.77 1 .76  
1.94 1 .94  1.94 
1.36 1 .38  1.39 
28 2 8  29 

1.89 1 .87  1 . 8 6  
1 . 9 4  1.94 1 . 9 4  
1.26 1 .27  1.29 
26 2 6  27 

1.99 1.98 1.96 
1.94 1 .94  1.94 
1.16 1 . 1 7  1.19 
24 2 4  2 5  

2.09 2.08 2 .07  
1.93 1 .94  1 . 9 4  
1.06 1 .07  1 . 0 9  
22 2 2  23 

2.20 2.18 2.17 
1.93 1.93 1.93 
0.96 0.98 0 .99  
20 2 1  2 1  

2.30 2.29 2.27 
1.93 1.93 1 . 9 3  
0.87 0.88 0 .90  
1 8  1 9  1 9  

2 .41  2 .39  2.38 

TARGET PRESSURE DROPS *** 
Temperature (F) 

6 0  6 3  6 7  7 0  73  7 7  8 0  Item 

1 .64  1 .63  1.62 1.61 1 .60  1 . 5 9  1.58 A 
1 .94  1 .94  1.94 1.94 1 .94  1 . 9 5  1 .95  B 
1.51 1.52 1.54 1 .55  1 .56  1 . 5 8  1.59 C 
3 1  3 1  3 2  32  32  3 2  32  D 

1 . 7 5  1 .74  1 - 7 2 ,  1 . 7 1  1.7’0 1 . 6 9  1.68 A 
1.94 1.94 1.94 1 .94  1 .94  1 . 9 4  1.94 B 
1 . 4 0  1 .42  1.43 1 . 4 4  - 1 .46  1.47 1.48 C 
2 9  2 9  2 9  30  3 0  30  30  D 

1 .85  1 .84  1 .83  1 . 8 1  1 . 8 0  1 . 7 9  1 . 7 8  A 
1 .95  1 .94  1.94 1.94 1.94 1 . 9 4  1.94 B 
1 . 3 0  1 . 3 1  1.33 1.34 1 .35  1 . 3 7  1.38 C 
27 2 7  2 7  28 2 8  2 8  28 D 

1.95 1.94 1.93 1.91 1 .90  1.89 1.88 A 
1.94 1 .94  1 .94  1.94 1.94 1 . 9 4  1.94 B 
1.20 1 . 2 1  1.23 1 .24  1 .25  1 .27  1.28 C 
2 5  2 5  2 5  26 2 6  2 6  26 D 

2.05 2.04 2.03 2 . 0 1  2.00 1.99 1.98 A 
1 .94  1 .94  1 .94  1 .94  1.94 1.94 1.94 B 
1 . 1 0  1.12 1.13 1.14 1.16 1 . 1 7  1.19 C 
23 23 2 4  24 24 24 25 D 

2.16 2.14 2.13 2 . 1 2  2.10 2.09 2.08 A 
1 .94  1 .94  1.94 1 . 9 4  1.94 1.94 1.94 B 
1.01 1 .02  1 .03  1 .05  1 .06  1 - 0 8  1.09 C 
2 1  2 1  2 2  22 2 2  22 23 D 

2.26 2.24 2.23 2.22 2.20 2.19 2.17 A 
1 .93  1.94 1.94 1.94 1.94 1.94 1 . 9 4  B 
0 . 9 1  0.93 0.94 0.96 0.97 0.99 1 . 0 0  C 
1 9  2 0  2 0  20 20 2 1  2 1  D 

2.36 2 . 3 5  2.33 2.32 2.30 2.29 2.27 A 
F- 



. .  

0.596 

0.621 

0.646 

0.670 

0.695 

0.720 

0.744 

0.769 
.. 

1.93 
0.77 
17 

2.51 
1.93 
0.68 
15 

2.62 
1.93 
0.59 
13 

2.72 
1.93 
0.51 
11 

2.83 
1.93 
0.42 
10 

2.93 
1.93 
0.34 
8 

3.04 
1.93 
0.26 
6 

3.14 
1.93 
0.18 
5 

3.25 
1.. 92 
0.10 
3 

1.93 
0.79 
17 

2.50 
1.93 
0.70 
15 

2.60 
1.93 
0.61 
13 

2.70 
1.93 
0.52 
12 

2.81 
1.93 
0.44 
10 

2.91 
1.93 
0.36 
8 

3.02 
1.93 
0.27 
7 

3.12 
1.93 
0.19 
5 

3.22 
1.93 
0.11 
4 

1.93 1.93 
0.80 0.82 
17 17 

2.48 2.46 
1.93 1.93 
0.71 0.73 
15 16 

2.58 2.57 
1.93 1.93 
0.63 0.64 
14 14 

2.69 2.67 
1.93 1.93 
0.54 0.56 
12, 12 

2.79 2.77 
1.93 1.93 
0.46 0.47 
10 11 

2.89 2.87 
1.93 1.93 
0.37 0.39 
9 9 

3.00 2.98 
1.93 1.93 
0.29 0.31 
7 7 

3.10 3.08 
1.93 1.93 
0.21 0.23 
5 6 

3.20 3.18 
1.93 . 1.93 
0.13 0.15 
4 4 

1.93 
0.84 
18 

2.45 
1.93 
0.75 
16 

2.55 
1.93 
0.66 
14 

2.65 
1.93 
0.57 
13 

2.75 
1.93 
0.49 
11 

2.86 
1.93 
0.41 
9 

2.96 
1.93 
0.32 
8 

3.06 
1.93 
0.25 
6 

3.16 
1.93 
0.17 
5 

1.94 
0.85 
18 

2.43 
1.93 
0.76 
16 

2.53 
1.93 
0.67 
15 

2.63 
1.93 
0.59 
13 

2.74 
1.93 
0.50 
11 

2.84 
1.93 
0.42 
10 

2.94 
1.93 
0.34 
8 

3.04 
1.93 
0.26 
6 

3.14 
1.93 
0.18 
5 

1.94 
0.07 
18 

2.42 
1.94 
0.78 
17 

2.52 
1.93 
0.69 
15 

2.62 
1.93 
0.60 
13 

2.72 
1.93 
0.52 
12 

2.82 
1.93 
0.44 
10 

2.92 
1.93 
0.36 
8 

3.02 
1.93 
0.28 
7 

3.12 
1.93 
0.20 
5 

1.94 
0.88 
19 

2.40 
1.94 
0.79 
17 

2.50 
1.94 
0.71 
15 

2.60 
1.93 
0.62 
13 

2.70 
1.93 
0.54 
12 

2.80 
1.93 
0.46 
10 

2.90 
1.93 
0.37 
9 

3.00 
1.93 
0.30 
7 

3.10 
1 ~ 9 3  
0.22 
6 

1.94 
0.90 
19 

2.39 
1.94 
0.81 
17 

2.49 
1.94 
0.72 
15 

2.59 
1.94 
0.64 
14 

2.68 
1.93 
0.55 
12 

2.78 
1.93 
0.47 
11 

2.08 
1.93 
0.39 
9 

2.98 
1.93 
0.31 
7 

3.08 
1.93 
0.24 
6 

1.94 
0.91 
19 

2.37 
1.94 
0.82 
17 

2.47 
1.94 
0.74 
16 

2.57 
1.94 
0.65 
14 

2.67 
1.94 
0.57 
12 

2.77 
1.93 
0.49 
11 

2.87 
1.93 
0.41 
9 

2.96 
1.93 
0.33 
8 

3.06 
1.93 
0.25 
6 

B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

I 
1 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I '  

I 
D 

B = Total Flow DP C = Recycle Flow DP D = % Recycle 1 
I 
I 
I 
I 

A = Sample Flow DP 

F-47 
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F.3.2 M201 RAW FIELD SAMPLING DATA - GRINDING-SCREENING BUILDING 
DUCT #2 
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E 
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1 
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1 
I 
I 
I 
I 
I 
I 
1 
I 

% l  ra I 

I 
I 
1 
I 
I 
I 
3 
I 
.I 
- 



I 
I 

I 
1 
I 
I 
I 
I 
E 
I 
1 
I 
I 
1 
I 
I 

1 

i 

1 

- 
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I 
1 
1 
I 
I 

I 
3 
. I  
I 
I 
I 
I 
I 
1 
I 
'I 
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ANALYTICAL DATA 

I 
I 

P A  A 
O c t  

PLANT / I  a-ys c/c COMMENTS 

DATE N, l(iq7- 

SAMPLE TYPE €6 IL 
RUN NUMBER &n 2- 

CLEAN-UP MAN- 

I 
I 
I 

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPAW, CONTAINER Q 
i 

SAMPLING LOCATION D2 S c f ~ ' ' , ~ q / b & / ~ 3  &kd 2 

SAMPLEBOXNUMBER 

FRONT HALF LABORATORY RESULl 

- Y 1 FLASK, FRONT HALF OF FILTER HOLDER 

FILTER NUMBER % CONTAINER 

Io FRONTHALFSUBTOTAL 

BACK H A L F  

CONTAINER 
. 

IMPINGER CONTENTS AN0 WATER WASH OF 
IMPINGERS, CONNECTORS, AN0 BACK 
HALF OF FILTER HOLDER EXTRACTION 

ETHER-CHLOROFORM i 

I CONTAINER I 

BACK HALF SUBTOTAL 

ACETONE WASH OF IMPINGERS, CONNECTORS. 
AND BACK HALF OF FILTER HOLDER 

I 

Mol STU RE . .  
. IMPINGERS .- -. 

FINALVOLUME 1 2  m l  
INITIALVOLUME 0 m l  
NET VOLUME ml 

TOTAL WEIGHT i 

I 
. -  . .  rJA g - ,  8 . -  

. . . ~ .  SILICACEL -.: 
. .  

. . .  
FINAL WEIGHT 

. .  INITIAL WEIGHT E g 
NET WEIGHT g B 

.. . .. 

_. , ... . . 

. . . . .. . . . .  . . .  .. 
~~ ~~ 



l- 
I 

.. 

ANALYTICAL DATA 

PLANT '/kE thll &Ck COMMENTS 

SAMPLING LOCATION b I & a m A  /&>&hj (%&PI 
SAMPLE TYPE €6 LI 
RUNNUMBER I& n 3  

DATE CCl a,, / q 4 4  
3 - -  

I 
1 .  
I 

SAMPLE BOX NUMBER 
CLEAN-UP MAN 7x5 

LABORATORY RESULTS FRONT HALF 

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS), CONTAINER mg 
FLASK. FRONT HALF OF FILTER HOLDER 

FILTER NUMBER 4-06 CONTAINER mg 

FRONTHALFSUBTOTAL w 'I 
f :,;.. .,:: BACK HALF 

..  
..... 

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS, CONNECTORS. AND BACK 
HALF OF FILTER HOLDER c . ..  ACETONE WASH OF IMPINGERS. CONNECTORS, 
AND BACK HALF OF FILTER HOLDER 

..... . .  MOISTURE 

. MPINGERS ' I4 
FINAL VOLUME 1 1  mI 
INITIAL VOLUME 0 fll 
NET VOLUME MI 

CONTAINER mg 

EXTRACTION mg 

CONTAINER m i  

ETHER-CHLOROFORM 

BACK HALF SUBTOTAL =g 
I I TOTAL WEIGHT c4 

.. 
. .  3 

. . . . . .  

. .  . .  ...... 
) _  . ~ .  , ........ . .  SILI cn'c EL 

I_ ji g . .  
B 

- g: 
TOTAL MOISTURE 1 -- _. g - . . .... ... 

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

' ' FINAL WEIGHT I ..- ' '. ' -  - g  

. .  INITIAL WEIGHT I 8 
NET WEIGHT D B 

' ' 
. . .  

... .-... 
. . . . . . .  .? ... .+.- .- .- ....... 1.-. . . . .  

>'. .: 
. .  . _  



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

ANALYTICAL DATA 

PLANT k.--L ' /A// &I ck COMEMS: 

SAMPLING LOCATION DZ h4/6n~c4lrg J ,  W 2- 
DATE o& 2 149 

SAMPLE TYPE ab 

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

. 

.r! 

RUNNUMBER kUfl 3 
SAMPLEBOXNUMBER 
CLEAN-UP MAN h 2 G -  

FRONT H A L F  

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS), 

FILTER NUMBER k)? 
FLASK, FRONT HALF OF FILTER HOLDER 

.1 
I 
I 
1 
I 

I 
LABORATORY RESULT. 

s CONTAINER 

f CONTAINER 

s FRONTHALFSUBTOTAL 

BACK H A L F  

IMPINGER CONTENTS AND WATER WASH OF 
. IMPINGERS, CONNECTORS. AND BACK 

HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS. CONNECTORS. 
AND BACK HALF OF FILTER HOLDER 

MOISTURE 

IMPINGERS . -  --I 
FINALVOLUME 3. ml 
INITIAL VOLUME 0 ml 
NET VOLUME ml 

. . . . . .  . .  
. .  . . . .  fib e , : '  .$..:...~.; , .. ,:. . . . . . .  D 

B 
E 

SILIC~~GEL 
FINAL WEIGHT D 
INITIAL WEIGHT D g 
NET WEIGHT E g 

. . .  

CONTAINER 
ETHER-CHLOROFORM 

EXTRACTION 

CONTAINER 

BACK H A L F  SUBTOTAL 
TOTAL WEIGHT "'& 

1 
t 
I 
I 

. . . . .  . .  

. . . . .  .: . . . .  . . . .  
. . . .  . .  , . .  ...... . . .  ... 

- _  

. . .  . . . . . . .  - - . - . . . . . . .  ._ . . . .  . .  
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,- 

. . . .  
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. 

ANALYTICAL DATA 

PLANT $74 11 -&') i;k COMMENTS: 
DATE Oc+ a?. 19S2 , 
SAMPLING LOCATION * 
SAMPLETYPE %: l a n . K  #G&BSZ fk =r 
RUN NUMBER Blarik 
SAMPLEBOXNUMBER 
CLEAN-UP MAN T p  5 

FRONT HALF LABORATORY RESULTS 

A C ~ O N E  WASH OF NOZZLE. PROBE, CYCLONE (BYPASS). CONTAINER& mg 

FILTER NUMBER 4-0 e CONTAINER me 

FLASK, FRONT HALF OF FILTER HOLDER 

BACK HALF 

IMPINGER CONTENTS AN0 WATER WASH OF 
, IMPINGERS, CONNECTORS. AND BACK 

HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS, CONNECTORS, 
AND BACK HALF OF FILTER HOLDER 

MOlSTU RE 

IMPINGERS 
FINAL VOLUME ml 
INITIAL VOLUME ml  
NET VOLUME ml 

. . . .  
........ .-. ::,::< 

... ... 

. .  . . . .  .... SILICA'GEL . . . .  ~ ..~:. 
FINAL WEIGHT e : ... ' e  
INITIAL WEIGHT e D 
NET WEIGHT D 8 

FRONTHALFSUBTOTAL w 

CONTAINER mg 

EXTRACTION mp 

. CONTAINER m i  

BACK HALF SUBTOTAL - m€ 

ETHER-CHLOROFORM 

TOTAL WEIGHT m i  

. .  
.. 'I 

. . . .  . .  

.,... .. . 
, ..... ,,.. 

: ~ _ . ,  : ._ 2. ... 

. .  
. .  

. . . .  . .  



. . .  . . .  . .  . . .  

4 
4 
b 

PRELIMINARY VELOCITY 

51 

41 
45 

DATE 10-26-q2 
LOCATION 

BAROMETRIC PRESSURE. in. Hg 
STACK 1.0. D u c r B  

STACK GAUGE PRESSURE, in. H20 -. 38 
OPERATORS Tfcf'! * /r&ayA/I 7)e Id= 

I 

I 

I 
I 

I 

- 
.. . .  

I 

I I 

. .  

... : . . . . .  .~ 
.. ' ., 

.. .,:;.e 5 

... 1 ........ .: . . . . . . .  _: . . . .  ... :..* 

I 

. 

. . .  
AVERAGE 

TRAVERSE 

I 

I I 

I 
d 
I 

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

. . . . . .  . .  

. .  . .  



I __ 

I 
I 
I 
I 
I 
I 
0 
0 
c 

I 
I 
I' 
I 
I 
I 
I 

. .  
@w=W- 

I F-61 

X2UM 'MET% 2' 
S I T E  ? 
6 

STRCK D I A  INCH? 
4 .0e 

TRRV PTS. s . 
i2.00 
29 45 

.38 

2.00 

.84 

.70 

: . 00  

BAR PRESS ? 
s i R T 1 c . 1 ~  HOH ? < MOISTURE ? 

PITOT CP ? 
:i. cne ? 
? OXYGEN ? 

x co ? 
M O L  UT OTHER . 

UUd = 28.95 
MH YET = 28.73 

9.00 

DELTA P 1. 

STACK TEMP? 

FPS = 35. 

.37 

78. 

DELTR P 2. 
STRCK TEMP? 

FP5 = 38. 

.44 

70. 

DELTR P 3. 

STRCK TEMP? 

FPS 39. 

DELTA P 4. 

STRCK TEMP? 

F P 5  = 43. 

DELTR P 5. 

STRCK TEMP? 

.47 

78. 

.58 

78. 

. 5 8  
7yI. 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

RUN 

3UN 

.. 
- I. . RUN 

PUN 

RUN . 

PUN I 



-I 
I 
I 
1 

._ 

- .  

I 
I 

rps = 43. 

kELTr l  P 6 .  

STRCK TENP? 

FPS = 43. 

. 5 8  RUN 

70. RUN 

DELTR P 7. I 

I .31 RUN 
STRCK TEMP? 

FP5 = 3 2 .  
7 0 .  RIJN 

DFLTR P 8. 

STRCK TEMP? 

FP5  = 32. 

@ELTR P 9. 

STRCK TENP? 

FPS = 23. 

DELTA P 10. 

STRCK TEMP? 

FD5 = 41.  

. 3 2  

70. 

. 2 5  -- 
i w . 

.51 

70. 

RUN 

RUN 

QUN 

RUN 

RUN 

RUN 

DELTR P 11. 

STRCK TEMP? 

FP5  = 36. 

DELTR P 1:. 

STACK TEMP? 

F P 5  = 38. 

. 4 1  RUN 

7R. RUN 

. 4 5  RUN 

70 .  RUN 

RUE FPS = 3 7 .  

RUE DELTR P = 0 . 4 4  

RVE STY. TEXP = ,I(. ! 
STRCK RCFM = 28,146. 
D5CFM 2 7 , 1 8 0 .  

RVE FPM = 2 , 2 4 8 .  

STK PRS. RBS = g9.51 I 

I 
I 
I 
I 
I 
I 
I 
I 



. . .  
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EGR DATA SHEET FOR LFE SETTINGS I 
Test ID .......... BRICK 
Test Date ........ 10/27/92 
Operator(s) ...... TS/SR Test Location GRINDER OUTLET 
I 
I 

.... 

Avg Stack Temp (F) ..... = 72 Stack Gas Water content ( % )  = 2 
Avg Stack Velocity (fps) = 27 Stack Gas Oxygen content .... = 20.9 
Stack Pressure (in wg) = .1 Stack Gas C02 ( % )  ........... = 0 

I B a r  Pressure (in Hg) ... = 29.92 Dry Molecular Wt (lb/lb mole) = 28.836 
Wet Molecular Wt (lb/lb mole) = 

I 
I Pitot 

I 

DP 

1 0.130 

I 0.147 
1 0.163 

0.180 
I 
I 

I 
I 
I 0.229 
I 

1 0.196 

0.212 

0.245 

Nozzle Diameter (inches) = -161 
D50 for SRI Cyclone I = 10 

*** TARGET PRESSURE DROPS *** 
Temperature (F) 

50 53 57 60 63 67 70 73 77 80 Item 

0.55 0.54 0.54 0.54 0.53 0.53 0.53 0.52 0.52 0.52 A 
1.95 1.95 1.96 1.96 1.96 1.96 1.96 1.96 1.96 1.96 B 
2.99 3.00 3.01 3.02 3.03 3.04 3.04 3.05 3.06 3.07 C 
60 60 60 61 61 61 61 61 61 61 D 

0.62 0.61 0.61 0.60 0.60 0.60 0.59 0.59 0.58 0.58 A 
1.95 -1.95 1.95 1.96 1.96 1.96 1.96 1.96 1.96 1.96 B 
2.87 2.88 2.89 2.90 2.90 2.91 2.92 2.93 2.94 2.95 C 
58 58 58 58 58 58 59 59 59 59 D 

0.68 0.68 0.68 0.67 0.67 0.66 0.66 0.65 0.65 0.65 A 
1.95 1.95 1.95 1.95 1.95 1.96 1.96 1.96 1.96 1.96 B 
2.75 2.76 2.77 2.78 2.79 2.80 2.81 2.81 2.82 2.83 C 
55 56 56 56 56 56 56 57 57 57 D 

0.75 0.75 0.74 0.74 0.73 0.73 0.72 0.72 0.72 0.71 A 
1.95 1.95 1.95 1-85 1.95 1.95 1.96 1.96 1.96 1.96 .B 
2.64 2.65 2.66 2.67 2.68 2.69 2.70 2.71 2.71 2.72 C 
53 53 54 54 54 54 54 54 55 55 D 

0.82 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.78 0.78 A 
1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.96 1.96 B 
2.53 2.54 2.55 2.56 2.57 2.58 2.59 2.60 2.61 2.62 C 
51 51 51 52 52 52 52 52 52 53 D 

0.89 0.89 0.88 0.87 0.87 0.86 0.86 0.85 0.85 0.84 A 
1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.96 B 
2.43 2.44 2.45 2.46 2.47 2.48 2.49 2.50 2.51 2.52 C 
49 49 49 50 50 50 50 50 51 51 D 

0.96 0.95 0.95 0.94 0.94 0.93 0.92 0.92 0.91 0.91 A 
1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.95 B 
2.33 2.34 2.35 2.36 2.37 2.38 2.39 2.40 2.41 2.43 C 
47 47 48 48 48 48 48 48 49 49 D 

1.03 1.02 1.02 1.01 1.00 1.00 0.99 0.98 0.98 0.97 A 
F-6: 

~ ~~~ ~ 



I' 

0.262 

0.278 

0.295 

0.311 

0.328 

0.344 

0.360 

0.377 

A = Sanp 

5G 

1.95 
2.24 
45 

1.10 
1.95 
2.15 
44 

1.17 
1.94 
2.06 
42 

1.24 
1.94 
1.97 
40 

1.31 
1.94 
1.89 
38 

1.38 
1.94 
1.81 
37 

1.45 
1.94 
1.73 
35 

1.51 
1.94 
1.65 
34 

1.58 
1.94 
1.57 
32 

c3 
1.95 
2.25 
46 

1.09 
1.95 
2.16 
44 

1.16 
1.95 
2.07 
42 

1.23 
1.94 
1.98 
40 

1.30 
1.94 
1.90 
39 

1.37 
1.94 
1.82 
37 

1.44 
1.94 
1.74 
36 

1.50 
1.94 
1.66 
34 

1.57 
1.94 
1.58 
32 

. .  

1.95 
2.26 
46 

1.08 
1.95 
2.17 
44 

1.15 
1.95 
2.08 
42 

1.22 
1.95 
1.99 
41 

1.29 
1.94 
1.91 
39 

1.36 
1.94 
1.83 
37 

1.43 
1.94 
1.75 
36 

1.49 
1.94 
1.67 
34 

1.56 
1.94 
1.60 
33 

1.95 
2.27 
46 

1.08 
1.95 
2.18 
44 

1.15 
1.95 
2.09 
42 

1.21 
1.95 
2.01 
41 

1.28 
1.95 
1.92 
39 

1.35 
1.94 
1.84 
38 

1.42 
1.94 
1.76 
36 

1.49 
1.94 
1.69 
34 

1.55 
1.94 
1.61 
33 

1.95 
2.28 
46 

1.07 
1.95 
2.19 
44 

1.14 
1.95 
2.10 
43 

1.21 
1.95 
2.02 
41 

1.27 
1.95 
1.93 
39 

1.34 
1.95 
1.85 
38 

1.41 
1.94 
1.77 
36 

1.48 
1.94 
1.70 
35 

1.54 
1.94 
1.62 
33 

1.95 
2.29 
46 

1.06 
1.95 
2.20 
45 

1.13 
1.95 
2.11 
43 

1.20 
1.95 
2.03 
41 

1.27 
1.95 
1 ..95 
40 

1.33 
1.95 
1.87 
38 

1.40 
1.95 
1.79 
36 

1.47 
1.94 
1.71 
35 

1.53 
1.94 
1.64 
33 

b't. 

1.95 
2.30 
46 

1.06 
1.95 
2.21 
45 

1.12 
1.95 
2.12 
43 

1.19 
1.95 
2.04 
41 

1.26 
1.95 
1-96 
40 

1.32 
1.95 
1.88 
38 

1.39 
1.95 
1.80 
37 

1.46 
1.95 
1.72 
35 

1.52 
1.94 
1.65 
34 

. .  

1.95 
2.31 
47 

1.05 
1.95 
2.22 
45 

1.12 
1.95 
2.14 
43 

1.18 
1.95 
2.05 
42 

1.25 
1.95 
1.97 
40 

1.32 
1.95 
1.89 
38 

1.38 
1.95 
1.81 
37 

1.45 
1.95 
1.73 
35 

1.51 
1.95 
1.66 
34 

1.95 
2.32 
47 

1.04 
1.95 
2.23 
45 

1.11 
1.95 
2.15 
43 

1.18 
1.95 
2.06 
42 

1.24 
1.95 
1.98 
40 

1.31 
1.95 
1.90 
39 

1.37 
1.95 
1.82 
37 

1.44 
1.95 
1.75 
36 

1.50 
1.95 
1.67 
34 

1.95 
2.33 
47 

1.04 
1.95 
2.24 
45 

1.10 
1.95 
2.16 
44 

1.17 
1.95 
2.07 
42 

1.23 
1.95 
1.99 
40 

1.30 
1.95 
1.91 
39 

1.36 
1.95 
1.83 
37 

1.43 
1.95 
1.76 
36 

1.50 
1.95 
1.69 
34 

B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

I 
I 
I 
I 
I 
I 
3 
I 
I 
I 
I 
I 
I 
I e Flow DP B = Total Flow DP C = Recycle Flow DP D = % Recycle 
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I EGR DATA SHEET FOR LFE SETTINGS 

Test ID .......... BRICK 
Test Date ........ 10/27/92 
Test Location .... GRINDER OUTLET 
Operator(s) ROY/TERRY 

Avg Stack Temp (F) ..... = 72 Stack Gas Water Content ( % )  
Avg Stack Velocity (fps) = 27 Stack Gas Oxygen Content .... 
Stack Pressure (in wg) = .1 Stack Gas C02 ( % )  ........... 
Bar Pressure (in Hg) ... = 29.92 Dry Molecular Wt ( l b / l b  mole) 

I 

I 

...... 

Wet Molecular Wt / l b / l b  mole1 

I 
1 Pitot 
1 0.130 

DP 

0.147 
I 
I 
I 0-163 
I 
I 
I 0.1g6 
1 0.212 
I 
I 0-229 

0.180 

I 0.245 

50 

0.15 
1.87 
2.90 
76 

0.17 
1.87 
2.85 
75 

0.19 
1.87 
2.80 
73 

0.21 
1.87 
2.76 
72 

0.23 
1.87 
2.71 
71 

0.25 
1.87 
2.67 
69 

0.27 
1.87 
2.63 
68 

0.29 

53 

0.15 
1.87 
2.90 
76 

0.17 
1.87 
2.85 
75 

0.19 
1.87 
2.81 
73 

0.21 
1.87 
2.76 
72 

0.23 
1.87 
2.72 
71 

0.25 
1.87 
2.68 
69 

0.27 
1.87 
2.64 
68 

0.29 

Nozzle Diameter (inches) = .125 
D50 for SRI Cyclone I = 10 

*** TARGET PRESSURE DROPS *** 

57 

0.15 
1.87 
2.91 
76 

0.17 
1.87 
2.86 
75 

0.19 
1.87 
2.81 
73 

0.21 
1.87 
2.76 
72 

0.23 
1.87 
2.72 
71 

0.25 
1.87 
2.68 
70 

0.27 
1.87 
2.64 
68 

0.29 

TemDeratUre (F) 
67 70 73 77 80 60 

0.15 
1.87 
2.91 
76 

0.17 
1.87 
2.86 
75 

0.19 
1.87 
2.81 
73 

0.21 
1.87 
2.77 
72 

0.23 
1.87 
2.73 
71 

0.25 
1.87 
2.68 
70 

0.27 
1.87 
2.64 
69 

0.29 

- 
63 

0.15 
1.87 
2.92 
76 

0.17 
1.87 
2.87 
75 

0.19 
1.87 
2.82 
74 

0.21 
1.87 
2.77 
72 

0.23 
1.87 
2.73 
71 

0.25 
1.87 
2.69 
70 

0.27 
1.87 
2.65 
69 

0.28 

0.15 0.15 0.15 0.15 0.15 
1.87 1.87 1.87 1.87 1.88 
2.92 2.92 2.93 2.93 2.93 
76 76 77 77 77 

0.17 0.17 0.17 0.17 0.16 
1.87 1.87 1.87 1.87 1.87 
2.87 2.87 2.88 2.88 2.88 
75 75 75 75 75 

0.19 0.19 0.19 0.18 0.18 
1.87 1.87 1.87 1.87 1.87 
2.82 2.83 2.83 2.83 2.84 
74 74 74 74 74 

0.21 0.21 0.20 0.20 0.20 
1.87 J.87 1.87 1.87 1.87 
2.78 2.78 2.79 2.79 2.79 
72 72 72 73 73 

0.23 0.22 0.22 0.22 0.22 
1.87 1.87 1.87 1.87 1.87 
2.73 2.74 2.74 2.75 2.75 
71 71 71 71 71 

0.24 0.24 0.24 0.24 0.24 
1.87 1.87 1.87 1.87 1.87 
2.69 2.70 2.70 2.71 2.71 
70 70 70 70 70 

0.26 0.26 0.26 0.26 0.26 
1.87 1.87 1.87 1.87 1.87 
2.65 2.66 2.66 2.67 2.67 
69 69 69 69 69 

0.28 0.28 0.28 0.28 0.28 

~ ~ ~~ ~~ 

= 2  
= 20.9 
= o  
= 28.836 - - 

Item 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
.B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
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0.262 

0.278 

0.295 

0.311 

0.328 

0.344 

0.360 

0.377 

0.31 
1.87 
2.57 

T 50 

1.87 
2.59 
67 

0.31 
1.86 
2.55 
66 

0.33 
1.86 
2.52 
65 

0.35 
1.86 
2.48 
64 

0.37 
1.86 
2.45 
63 

0.39 
1.86 
2.42 
62 

0.41 
1.86 
2.38 
61 

0.43 
1.86 
2.35 
60 

0.45 
1.. 86 
2.32 
59 

0.30 0.30 
1.87 1.87 
2.57 2.58 

3 3  
1.87 
2.60 
67 

0.31 
1.87 
2.56 
66 

0.33 
1.86 
2.52 
65 

0.35 
1.86 
2.49 
64 

0.37 
1.86 
2.45 
63 

0.39 
1.86 
2.42 
62 

0.41 
1.86 
2.39 
61 

0.43 
1.86 
2.36 
60 

0.45 
1.86 
2.33 
59 

51 
1.87 
2.60 
67 

0.31 
1.87 
2.56 
66 

0.33 
1.87 
2.53 
65 

0.35 
1.86 
2.49 
64 

0.37 
1.86 
2.46 
63 

0.38 
1.86 
2.43 
62 

0.40 
1.86 
2.39 
61 

0.42 
1.86 
2.36 
60 

0.44 
1.86 
2.33 
59 

7 0  
1.87 
2.62 
68 

0.30 
1.87 
2.58 
67 

0.32 
1.87 
2.55 
66 

0.34 
1.87 
2.51 
65 

0.36 
1.87 
2.48 
64 

0.37 
1.87 
2.45 
63 

0.39 
1.87 
2.42 
62 

0.41 
1.87 
2.38 
61 

0.43 
1.87 
2.35 
60 

7 3  
1.87 
2.62 
68 

0.30 
1.87 
2.59 
67 

0.32 
1.87 
2.55 
66 

0.34 
1.87 
2.52 
65 

0.35 
1.87 
2.49 
64 

0.37 
1.87 
2.45 
63 

0.39 
1.87 
2.42 
62 

0.41 
1.87 
2.39 
61 

0.43 
1.87 
2.36 
60 

7 7  8G 
1.87 1.87 
2.63 2.63 
68 68 

0.30 0.29 
1.87 1.87 
2.59 2.60 
67 67 

0.31 0.31 
1.87 1.87 
2.56 2.56 
66 66 

0.33 0.33 
1.87 1.87 
2.52 2.53 
65 65 

0.35 0.35 
1.87 1.87 
2.49 2.50 
64 64 

0.37 0.37 
1.87 1.87 
2.46 2.46 
63 63 

0.39 0.39 
1.87 1.87 
2.43 2.43 
62 62 

0.41 0.40 
1.87 1.87 
2.40 2.40 
61 61 

0.43 0.42 
1.87 1.87 
2.36 2.37 
60 60 

B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

I 
I 
I 
I 
I 
I 
I 
3 
I 
I 
I 
1 
I 
I 
I A = Sample Flow DP , B  = Total Flow DP C = Recycle Flow DP D = % Recycle 
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I EGR DATA SHEET FOR LFE SETTINGS 

Test ID .......... BRICK 
Test Date ........ 10/27/92 
Test Location .... GRINDER OUTLET 
Operator(s) ...... ROY/TERRY 
Avg Stack Temp (F) . . . . . = 7 2  Stack Gas Water Content ( % )  = 2 
Avg Stack Velocity (fps) = 4 2  Stack Gas Oxygen Content .... = 20.9 
Stack Pressure (in wg) = .1 Stack Gas CO2 ( % )  ........... = 0 
Bar Pressure (in Hg) ... = 29.92 Dry Molecular Wt (lb/lb mole) = 28.836 

I 

I 
Wet Molecular Wt (lb/lb mole) = 

28.61928 

I Nozzle Diameter (inches) = - 1 2 5  
D50 for SRI Cyclone I = 1 0  

*** TARGET PRESSURE DROPS *** 
1 Pitot Temperature (F) 

DP 5 0  53  5 7  6 0  6 3  6 7  7 0  73  77  80  Item 

0.47 0.47 0 .47  0.47 
1.86 1.86 1.86 1 .86  
2.28 2.29 2.29 2.30 
58  5 8  58  5 8  

1 1 0.399 

0.424 0.50 0.50 0.50 0.49 
1.86 1.86 1.86 1.86 
2.24 2.24 2.25 2.25 
57  5 7  57  5 7  

0.46 
1 . 8 6  
2.30 
5 9  

0.49 
1 .86  
2.26 
5 7  

0 . 4 6 ,  0.46 0.45 
1.861 1.86 1.87 
2 . 3 1 :  2 . 3 1  2.32 
5 9  j 5 9  5 9  

0 . 4 9  0.49 0.48 
1 .86  1 . 8 6  1.86 
2.26 2.27 2.28 
57  5 8  5 8  

1 0.448 0.53 0 . 5 3 '  0 .53 0.52 0 . 5 2 1  0.52 0.51.',, 0 . 5 1  
1.86 1.86 1.86 1.86 1.861 1 . 8 6  1.86 \ 1 .86 
2.19 2.20 2.20 2 . 2 1  2.22: 2.22 2.23 ; 2.23 
5 5  5 6  56  5 6  5 6  56  5 6  I 5 7  

0.473 0.56 0.56' 0 .56  0.55 0.55 0.55 0.54 0.54 
1.86 1 . 8 6  1 . 8 6  1.86 L .86  1 . 8 6  1.86 1..86 

I 
I 54 54 5 5  5 5  5 5  ; 5 5  55 5 5  

2.15 2 .16 - .  2 .16 2.17 2-18, .  2.18 2.19 2.19 

0 . 4 5  
1.87 
2.33 
5 9  

0.48 
1 .87  
2.28 
58  

0 . 5 1  
1 . 8 7  
2 .24  
5 7  

0.53 
1 . 8 6  
2.20 
5 6  

0.59 0.59 0.58 0.58 0.58. 0 .57 0.57- 
1.86 1.86 1 . 8 6  1.86 1.86 1 . 8 6  1.86 
2 . 1 1  2.12 2.12 2.13 2.14 2.14 2.15 
53 53 53 54  54  54  5 4  

I 0.498 

I 
I 52 52 52 5 2  53  53  5 3  x 

0 .522 0.62 0.62 0 .61  0 .61  0 . 6 1  0.60 0 . 6 0 '  
1 . 8 6  1.86 1.86 1.86 1.86 1 .86  1.86 
2.07 2.08 2.0.8 2.09 2.10 2.10 2 . 1 1 :  

0.57 0 . 5 6  
1.86 1 .86  
2 .15  2 . 1 6  
54  5 4  

0.59 0 . 5 9  
1.86 1 .86  
2.12 2 . 1 2  
53  5 3  

0.45 A/ 
1.87 B 
2.33 c -  
5 9  D 

0 . 4 8  A 
1.87 B 
2.29 C 
5 8  D 

0.50 A 
1.87 B 
2.25 C 
5 7  D 

0.53 A 
1 . 8 7  B 
2 . 2 1  C 
56 D 

0.56 A 
1.86 B 
2.17 C 
5 5  D 

0.59 A 
1.86 B 
2.13 C 
53 D 

0.65 0.65 0.64 0.64 0.63 0.63 0 . 6 3 '  0 .62  0 . 6 2  0 .61  A 
1.86 1.86 1 . 8 6  1 .86  1 .86  1 .86  1 .86  1.86 1.86 1.86 B 
2.03 2.04 2 .05  2.05 2.06 2.06 2.07 2.08 2 . 0 8  2 .09  C 
5 1  5 1  5 1  5 1  5 1  5 2  52  I 52 5 2  52  D 

0.572 0 . 6 8  0.68 0.67 0.67 0.66 0 . 6 6  0.65 0 .65  0.65 0.64 A 

I 0 * 5 4 7  

F-67 
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1.86 1.86 1.86 1.86 1.86 1.86 1.86 1.86 1.86 1.86 
1.99 2.00 2.01 2-01 2.02 2-03 2.03 2.04 2.05 2.05 
50 50 50 50 50 51 51 ' 51 51 51 D 

0.596 

0.621 

0.646 

0.670 

0.695 

0.720 

0.744 

0.769 

0.71 
1.86 
1.96 
49 

0.74 
1.86 
1.92 
48 

0.77 
1.86 
1.89 
47 

0.80 
1.86 
1.85 
46 

0.83 
1.85 
1.82 
45 

0.86 
1.85 
1.78 
44 

0.89 
1.85 
1.75 
43 

0.92 
1.85 
1.72 
42 

0.71 
1.86 
1.96 
49 

0.73 
1.86 
1.93 
48 

0.76 
1.86 
1.89 
47 

0.79 
1.86 
1.86 
46 

0.82 
1.86 
1.82 
45 

0.85 
1.85 
1.79 
44 

0.70 
1.86 
1.97 
49 

0.73 
1.86 
1.94 
48 

0.70 
1.86 
1.98 
49 

0.73 
1.86 
1.94 
48 

0.69 
1.86 
1.98 
49 

0.72 
1.86 
1.95 
48 

0.76 0.75 0.75 
1.86 1.86 1.86 
1.90 1.91 1.91 
47 47 47 

0.791 0.78 0.78 
1.86, 1.86 1.86 
1.871 1.87 1.88 
46 ' 46 
0.82 0.81; 0.81, 
1.86 1.86 1.86 . .  
1.83 1.84 1.85 
45 45 45 

0.85 ' 0.84 0.84 
1.86 1.86 1.86 
1.80 1.81 1.81 
44 :44 44 

46 .. . 

0.88 0.88 
1.85 1.86 
1.76 1.77 
43 43 

0.91 0.90 
1.85 1.85 
1.73 1.73 
42 42 

0.87 
1.86 
1.77 
43 

0.90 
.1.86 
1.74 
42 

0.86 
1.86 
1.78 
43 

0.89 
1.86 
1.75 
42 

" I  B 

" I  

0.69 0.68 0.68 0.67 0.67 
1.86 1.86 1.86 1.86 1.86 
1.99 2.00 2.00 2.01 2.02 C 
50 50 50 50 50 

0.72 0.71 0.71 0.70 0.70 A 
1.86 1.86 1.86 1.86 1.86 
1.96 1.96 1.97 1.98 1.98 
48 49 49 49 49 D 

0.74 
1.86 
1.92 
47 

0.77 
1.86 
1.89 
46 

0.80 
1.86 
1.85 
46 

0.83 
1.86 
1.82 
45 

0.86 
1.86 
1.79 
44 

0.89 
1.86 
1.76 
43 

0.74 
1.86 
1.93 
48 

0.77 
1.86 
1.89 
47 

0.80 
1.86 
1.86 
46 

0.82 
1.86 
1.83 
45 

0.74 
1.86 
1.93 
48 

0.76 
1.86 
1.90 
47 

0.79 
1.86 
1.87 
46 

0.82 
1.86 
1.83 
45 

0.73 0.73 
1.86 1.86 
1.94 1.95 C 

" I  48 48 

0.76 0.75 A 
1.86 1.86 B 
1.91 1.91 C 1 
47 47 D m 

; I  
D l  

0.79 0.78 
1.86 1.86 
1.87 1.88 C 
46 46 

0.81 0.81 A 
1.86 1.86 B 

D 
1.84 1.85 
45 45 

: I  
0.88 0.88 0.87 0.86 A 1 

0.85 0.85 0.84 0.84 
1.86 1.86 1.86 1.86 
1.79 1.80 1.81 1.82 C 
44 44 44 44 D 

1.86 1.86 1.86 1.86 B 
1.76 1.77 1.78 1.79 
43 43 43 43 

1 A = Sample Flow DP B = Total Flow DP C = Recycle Flow DP D = % Recycle 
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F.4 RAW FIELD SAMPLING DATA FOR TOTAL FLUORIDES TESTING 
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F.4.1 M13B RAW FIELD SAMPLING DATA - SAWDUST DRYER INLET 
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ANALYTICAL DATA 

1. 
I 
I 
I 
I. 
I 
1 
1- 

PLANT E L  hII &,C,L 
DATE /c/ze -a/e- 
SAMPLING LOCATION k A €vh*, ,t E 
SAMPLETYPE M I 3  

RUNNUMBER 1 b 

SAMPLE BOX NUMBER 

CLEAN-UP MAN G M 

FRONT HALF 

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), 
FLASK, FRONT HALF OF FILTER HOLDER 

J 
FILTER NUMBER wl 

BACK HALF 

IMPINGER CONTENTS AND WATER WASH OF 
. IMPINGERS. CONNECTORS, AND BACK 

HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS, CONNECTORS, 
AN0 BACK HALF OF FILTER HOLDER 

MOISTURE @/L . 
3 7 g . t  

LABORATORY RESULTS 

CONTAINER mE 
n 

CONTAINER mE 

FRONT HALF SUBTOTAL mc 

CONTAINER m 

EXTRACTION m 

CONTAINER m 

-ETHER.CHLOROFORM 

BACK HALF SUBTOTAL m 
I I TOTAL WEIGHT n! 

YnPlNCERS 3464 ' 
FINAL VOLUME ml 
INITIAL VOLUME ml 341, '1 
NET VOLUME ml , 

dqf. 64': 231.1 gz I 
SILICA.GEL 

FINAL WEIGHT 

\4L,I.  I I INITIAL WEIGHT _1/3.3 I 
NET WEIGHT I. I I: TOTAL MOISTURE 

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

, . .  : . . : :  . ' -  EPA(0ur) 01 .. . .  

. 4/12 F-73 
.. 
._. 

.~ 
. ... . . .  

. .  . .  . . . . __.._.; .. 
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I 
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1 
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ANALYTICAL DATA 

I 
I 

., . 

- t S / f L  
E&&* E 

DATE 

SAMPLING LOCATION 
SAMPLETYPE f l  13 
RUNNUMBER uct 2- 
SAMPLEBOXNUMBER 

CLEAN-UP MAN 6 Nr5 

FRONT HALF 

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS), 
FLASK, FRONT HALF OF FILTER HOLDER 

FILTER NUMBER 

BACK HALF 

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS. CONNECTORS, AN0 BACK 
HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS, CONNECTORS, 
AND BACK HALF OF FILTER HOLDER 

MOISTURE W L  

LABORATORY RESULT I 
1 CONTAINER 

1 CONTAINER 

1 
FRONT HALF SUBTOTAL mg 

CONTAINER 
ETHER-CHLOROFORM 

EXTRACTION 

CONTAINER 

BACK HALF SUBTOTAL 

TOTAL WEIGHT "'C I 

I 
.I 
I . . . .  I I :. :. . TOTAL MOISTURE & 

Ft?; 
MPINGERS FINAL VOLUME ml & 3nlw1C 

- .  . 

....-... ..L.,*..C 
iniiinL vuLuiiiL LD= E! c ~01.9 I .  

NET VOLUME ml 

. .  . SILICAGEL . ' U/b Wlb 
.' FINAL WEIGHT g am* g I 

. .  

. : 
. 

. . : INITIAL WEIGHT 2aLfL g - . ~ 

. . . . .  . .  . . . . . . . . . . .  . . .  . . .  . . . . . . . . . .  
9: ' .  

.. . .  I 

. .  
. . . . .  . . . .  

.. ~ 

_.. 
......... ....... . . . .  . .  " F-76 . -  . .  . .  

.. 

~~ ~ - - 
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I 
1 
I 
1 
I 
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I 
1- 
I 
' I  
I 
t 
I 
I 

I -' 

ANALYTICAL DATA 

PLANT PI n e  W h l I  B Z ~ C K  
DATE I 0/3 0 /'?c 
SAMPLING LOCATION Kt Ln f i h a d c 7  E 
SAMPLE TYPE 

RUNNUMBER 3 
SAMPLE BOX NUMBER 
CLEAN-UP MAN r M e  

FRONT HALF 

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), 
FLASK. FRONT HALF OF FILTERHOLDER 

A/ 

FILTER NUMBER *f 456 

LABORATORY RESULTS * 
CONTAINER mg 

CONTAINER mg 

FRONT HALF SUBTOTAL 

BACK HALF 

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS, CONNECTORS, AND BACK 
HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS, CONNECTORS, 
ANDBACKHALFOFFILTERHOLDER 

MOISTURE . 

MPINGERS J.rjit* 
FINAL VOLUME ml  sur^ s + o * ~  
INITIAL VOLUME A m1 2 4 ? * 5  
NET VOLUME ml 

CONTAINER mg 
ETHER-CHLOROFORM 

EXTRACTION mg 

CONTAINER mg 

BACK HALF SUBTOTAL mg 
I I TOTAL WEIGHT mg 

. . .  
D 
D 

SILICA'GEL , .  .. 

FINAL WEIGHT I I 

' . : .-TOTALMOISTURE \ 0 4 - 9  8 
I N n l A L  WEIGHT '.- D I 

. . . .  I E . .,:. .,, i . . . . .  . .LNETWEIGHT .:. . e . .  .. . .  . . . . . . . . .  . . . . . . . . . . . .  . . . . . .  . .  . . .  ... . . . . .  2. : . . .  . . .  . . . . . . . . . . . . . . .  . .  
. - .  

. . . . . .  
. .  

. .  : i /  .::- . .  . . ~  - .... 

. , . .  .. 
a..' . . -.':.'EPA(Dur)al ..:.. 7 :  j.A.=?;:;:.,.$. . .  

F-79 ' . 
. .  . .  

.~ ._: . .  1/12 -- 



,,.-..---d- ........ ....... ...----- ............ _-- 

! l l l i l  ! 

I '  

E 

c uo - 

a 
D 0 

0 

3T' . 2 
I 

3 

lJ 
d 

0 

I- 
O c 

1 
I 
I 
I 
I 
I 
I 
1 
$1 k t 

I 
I 
I 
I 
I 
l 
a 

f % 

i 
~ 



1 
T R A V E R S E  P O I N T  L O C A T I O N  F O R  C I R C U L A R  D U C T S  

. . .  - .  ,. '' 7 .'I , .*. . . L '  ~ . 1 PLANT 1'. 7 ?  &. 84, I/ J r ; : =  - fi,:,,J.:.&, i . ~  i', .. 

.,.& 

.. DATE .: 7 ,(.,. p T  
SAMPLING LOCATION iL~.~\.* I - ,?-q,: ,' I , ,  .>?- 

INSIDE OF FAR #ALL TO 

INSIDE OF NEAR WALL TO 

- 
- ... OUTSIDE OF NIPPLE, (DISTANCE A) 

OUTSIDE OF NIPPLE, (DISTANCE B) 
STACK I.D., (DISTANCE A .  DISTANCE 5) <? . C  fi " 

NEAREST DOWNSTREAM DISTURBANCE .'I ': .' 

5 7  ,:< 
3 + j- "! .:.' 

.. .i-' -. 1 
1: CALCULATOR ' 

___-' NEAREST UPSTREAM DISTURBANCE '7 " '- . 
, :  

c \ e  SCHEMATIC'OF SAMPLING LOCATION 
' /  



STACK SIZE ' 
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I 
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I 
I 
I 
I 
I F-82 
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I 
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1 
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I 

I I 

I 

I 
I 

I I 

I 

I 
! 

rrl ANGLE 

C V C L O N I C  F L O W  DATA SHEET 

I 
0 

CC ?IT FACT El U 1-1 E E R 

SAMPLING LOCATION '' Z.0 ti 

POINT ANGLE 

i 
I 

I > I  I 

L i  I I I 
I 

3 
I 

9 
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1 
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F . 4 . 2  M13B RAW FIELD SAMPLING DATA - SAWDUST DRYER OUTLET A 

F-84 
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I 
I 
I 
0 
I 
1 
I 
I:. 
I 
1 
I 
t -  
*I 
I 

PLANT- 

- 

ANALYTICAL DATA 

I . I  

SAMPLE TYPE A I '3 
RUN NUMBER- 

CLEAN-UP MAN GPtC 
SAMPLEBOXNUMBER 

FRONT HALF 

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), 

FILTER NUMBER a FLASK. FRONT HALF OF FILTER HOLDER 

- 

LABORATORY RESULTS 
4 

CONTAINER mg 

CONTAINER mg 

FRONT HALF SUBTOTAL mg 

BACK HALF 

IMPINGER CONTENTS AND WATER WASH OF 
. IMPINGERS, CONNECTORS, AND BACK 

HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS, CONNECTORS, 
AND BACKHALFOFFILTERHOLDER 

CONTAINER m 
ETHER-CHLOROFORM 

EXTRACTION mi 

CONTAINER m; 

BACK HALF SUBTOTAL m* 

TOTAL WEIGHT m 

MOi STU R E  

IMPINGERS 
FINAL VOLUME ml 
INITIAL VOLUME % ml 
NET VOLUME ml 

G/Ib 
3 77. I 

a 
S m @  Lf-L SILICAGEL k w  FINALWEIGHT 3 D 

TOTAL MOISTURE \ 41,3 INITIAL WEIGHT u3.5 D 1 D 
NET WEIGHT a ; e 

. . .  . . .  . . .  . . . .  . . . . . .  .... . . . . . . . .  :. . . . .  
, . .  

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

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

. .  
, .  

.,?* . .-.. '. 
. .  

...EpA(Dur)nl i''..' 
. .  . .  

. .  . .  . 4fl2 F-87 -- . ~ 

. . . . . . . . . . . . . .  . . .  
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ANALYTICAL DATA 

I 
I 

/ , I  

SAMPLE TYPE /cl I3 
RUN NUMBER.- 

CLEAN-UPMAN G b'l r, 

SAMPLE BOX NUMBER 

FRONT HALF 

ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS), 

FILTER NUMBER '%b 46* +& 

..... FLASK, FRONT HALF OF FILTER HOLDER . 

BACK HALF . 
IMPINGER CONTENTS AND WATER WASH OF 
. IMPINGERS, CONNECTORS, AND BACK 

HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS, CONNECTORS, 
ANDBACKHALFOFFILTERHOLDER 

MOISTURE UIb 

1 CONTAINER 

FRONT HALF SUBTOTAL 

I CONTAINER 
ETHER-CHLOROFORM 

1 EXTRACTION 

CONTAINER 

BACK HALF SUBTOTAL 

TOTAL WEIGHT 
1 D , 
I W b  

456.2 IMPINGERS 
ml FINAL VOLUME 

i~iTiA~V0LriiriE ww m: e 
NET VOLUME ml 

Am -I ea.8 

SlLlCA.GEL W C  
FINAL WEIGHT 
INITIAL WEIGHT -. g 

TOTAL MOISTURE Zo?-.Z NET WEIGHT c e e 
. .  . . . .  . . . .  . . .  . . .  . . . .  . . .  ... ... . . . .  .. ..... . . .  7; EPA(Our)Z1 .: 2. 1 .  :: ; . . .  .. I .  ......... :,_ -:*>v<.. : ... .- . 

. .  

, .  

.:.:. 
.-. - .  

. .  . .  . .  :: . .  
. .  
. .  

..-- - ,  4/12 - '  F-90 
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I 
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s 
I 

ANALYTICAL DATA 

FRONT H A L F  LABORATORY RESULTS 
z 

ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS), CONTAINER mg 
FLASK, FRONT HALF OF FILTER HOLDER 

4 
FILTER NUMBER 4 6 I CONTAINER mE 

- 
FRONT HALF SUBTOTAL mg 

IMPINGER CONTENTS AN0 WATER WASH OF 
IMPINGERS, CONNECTORS, AN0 BACK 
HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS, CONNECTORS. 

I 
ANDBACKHALFOFFILTERHOLDER 

Mol STU RE be q 0  
. 441 IMPINGERS 

FINAL VOLUME ml 
INITIAL VOLUME mi 25JJ 5 
NET VOLUME ml 

I 
I 

CONTAINER mE 
ETHER-CHLOROFORM 

EXTRACTION mE 

CONTAINER mg 

BACK HALF SUBTOTAL mE 

TOTAL WEIGHT 

SILICA.GEL 
FINAL WEIGHT i?&.%k g E D 

a I 
I: TOTAL MOISTURE 1 * * s' INITIAL WEIGHT g I 

9. g NET WEIGHT 

EPA(Dur)231 
. .  . .  . . .  . .  . . . .  . . .  ..... . . .  . , .  . . . .  

. . .  -.I. ........... 
i. . :  :: 

. .  
. .  ... ..... . . .  . . .  . . . .  . . .  . . : .2-;,7.'".::.,. ,.: . 

. . .  
., , - . .  .... 

. .  . .  . .  . .  
. .  

F-93 .-. 
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T R A V E R S E  P O I N T  LOCATION F O R  C I R C U L A R  D U C T S  

<-. 

... , -.. ' :  
1 PLANT 4 t .?, :. ' . -. "._ 

. .  - .  I . . .  i 
k 

- i' L 
. 

.. 
DATE 2 9  
SAMPLING LOCATION 
INSIDE OF FAR WALL TO - _  

~. - 5 
3 " 

. .. . ,_ ... . :: INSIDE OF NEAR WALL TO 

'/ 
OUTSIDE OF NIPPLE, (DISTANCE B) 

'9 
1. STACK LO., (DISTANCE A .  DISTANCE E) ' ~. -_ . -  : . - _  

~. . .. -. , - . .  NEAREST UPSTREAM DISTURBANCE 

SCHGNIATIC OF SAMPLING LOCATION 



* -.. 
P R E L I M I N A R Y  V E L O C I T Y  T R A V E R S E  
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:;E:EF: TEi.IPEF!!TURI 
TRAVERSE DATA 

F-99 
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C?CLONIC FLOW DATA SHEET I I 

.-a_ ... 7' 
. > U I  I I 1 iiiF 

in; Time 

Eax f ~ l u m k r  

'FOIHT/j ANGLE 

I 

j 9 4 8  

STACK SIZE 42 

! I 
I I 

I 

I 
I 

1 I 

I I 1 
I 

I 

I I 
I 1 I 

I I I 

I 
I 
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PRELIMINARY V E L O C I T Y  T R A V E R S E  

j(i .-f SiACK I.D. 4 $." ' 
_ .  BAROMETRIC PRESSURE. in. Hg ' 5 .' H 7, 

STACK GAUGE PRESSURE, in. H ~ O  - '7 ; 

OPERATORS- 

1 
VELOCITY STACK 

POINT TEMPERATURE 

L' 
4 

SCHEMATIC OF TRAVERSE POINT LAYOUT 

TRAVERSE VELOCITY STACK 
POINT HEAD TEMPERATURE 
NUMBER kips ) ,  in.HZ0 (TSA "F 

, .  : . I  !2 I .. I >' u .> I , .  
A I' .. ; ! .) .- - 

. . . . . .  
~ 

.I .- - '  ' 

. I  I 
' '  '. i ,,.J .:- AVERAGE ' . ,: 

. .  . .  . . ~ .  :- 

. . . . . . .  
. .  

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

. . . . . . .  

-2 
'.'i 

. .  
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T R A V E R S E  P O I N T  L O C A T I O N  FOR C I R C U L A R  DUCTS 

.. e!,% /A// D i d  
.' FSZ c3 

! f 
PLANT 

.. . DATE.  3 9  L . c 7  4 
SAMPLING LOCATION (1 n < . 2  . ,%oh ./ { 9.. +/< r ..i , :<- e,, 71 
INSIDE OF FAR WALL TO 

INSIOE OF NEAR WALL TO 

STACK I.D., (DISTANCE A .  DISTANCE 6) ;I "* " 

OUTSIOE OF NIPPLE, (DISTANCE A) 

.u OUTSIDE OF NIPPLE, (DISTANCE B) 

. - .- 

- 
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I - - 
AVERAGE I I 

VELOCITY STACK 
TRAVERSE HEAD TEMPERATURE 

flsL O F  NUMBER (ap,), in.Hz0 - POINT 

. .“CJ 1 7 2  - r $1 

I 
! 
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F.5 RAW FIELD SAMPLING DATA FOR HYDROGEN FLUORIDE TESTING 

F-104 

~~ 



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

F.5.1 M26 RAW FIELD SAMPLING DATA - SAWDUST DRYER INLET 

F- 105 
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F . 5 . 2  M26 R A W  FIELD SAMPLING DATA - SAWDUST DRYER OUTLET A 

F-109 
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F . 5 . 3  M26 R A W  FIELD SAMPLING DATA - SAWDUST DRYER OUTLET B 
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F.6 RAW FIELD SAMPLING DATA FOR VOLATILE ORGANICS TESTING 
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F.6.1 MOO30 R A W  FIELD SAMPLING DATA -,SAWDUST DRYER INLET 
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CARTFIIbGE SET 4 CARTRIDGE SET 5 

F-119 



SAMPLE CULL ECTlO I4 
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vacuum lu 
iwl. M e  mrit Huiri,inuti r 

ShllPLE COLLECTION 
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F . 6 . 2  MOO30 R A W  FIELD SAMPLING DATA - SAWDUST DRYER OUTLET A 
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. . SAMPLE COLLEtTI0I.I 

CXRiDGE SET i 

I . . ,  / . .  
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F . 6 . 3  MOO30 R A W  FIELD SAMPLING DATA - SAWDUST DRYER OUTLET B 
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SAMPLE COLLECTION 
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F.6.4 MOO30 R A W  FIELD SAMPLING DATA - AUDIT SAMPLE CYLINDER 5 3 9  
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F.6.5 MOO30 R A W  FIELD SAMPLING DATA - AUDIT SAMPLE CYLINDER 540 
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F.7 RAW FIELD SAMPLING DATA FOR SEMIVOLATILE ORGANICS TESTING 
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F . 7 . 1  MOO10 RAW FIELD SAMPLING DATA - SAWDUST DRYER INLET 
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F . 7 . 2  MOO10 RAW FIELD SAMPLING DATA - SAWDUST DRYER OUTLET A 
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F IELD D A T A  SHEET FOR ISOKlNETlC SAIIPLING PAGE 1 

F ~ ~ I L I T Y - P , ~ ~ ~ u T E S T  LOCATIOf~I OL( T u 7  a DATE 11- 6 -  92- 
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FIELLI DATA SHEET FOR ISOKINETIC 5AMPLING PAGE 1 4 I 
FACILITY k/*vC h h  L TEST LOCATION i L I  i LT !+ DATE I / -  G -$2 

r 
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I FlELLI  DATA SHEET FOR ISOKINETIC  SAIIPLIFIG PAGE I 
FACILITY hw dJ-? LI h/cc TESTLOCATION ~ U W T  4 DATE //-7'72 
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F.7.3 MOO10 RAW FIELD SAMPLING DATA - SAWDUST DRYER OUTLET B 
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FIELLI DATA SHEET FOR ISOKINETIC SAIIPLING PAGE 1 
f f iC1LITY PJ'n, B c;(.k T E S T  LOCATION OM+-/, $ 0  DATE i /  -6 b -42 
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f c 
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FlELU GATA SHEET FOR ISOKIWETIC SAt lPLING PAGE 1 

FACILITY I?, c /'*'I R . r : ~ k  TEST LOCATION OLc6IC<' a DATE / / - a 7  - 4  2 
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F.8 RAW FIELD SAMPLING DATA FOR TOTAL HYDROCARBONS TESTING 
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F . 8 . 1  M25A R A W  FIELD SAMPLING DATA - SAWDUST DRYER INLET 
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Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 1 

Starting 
11-06-92 

Time 

11:45 
11:46 
11:47 
11:48 
11:49 
11:50 
11:51 
11:52 
11:53 
11:54 
11:55 
11:56 
11:57 
11:58 
11:59 
12:oo 
12:Ol 
12:02 
12 : 03 
12 : 04 
12 : 05 
12:06 
12 : 07 
12:08 
12:09 
12:lO 
12:ll 
12:12 
12:13 
12:14 
12:15 
12:16 
12:17 
12 : 18 
12:19 
12:20 
12:21 
12:22 
12:23 

Inlet 
THC 

PP*W 

4.97 
3.96 

. 3.53 
3.73 
4.00 
4.18 
4.23 
4.22 
4.18 
4.24 
4.25 
4.30 
4.35 
4.39 
4.39 
4.35 
4.46 
4.43 
4.61 
4.63 
4.83 
5.00 
4.70 
4.67 
4.57 
4.57 
4.55 
4.52 
4.52 
4.51 
4.38 
4.36 
4.45 
4.47 
4.45 
4.39 
4.35 
4.38 
4.36 
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Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 1 

(continued) 

Starting 
11-06-92 

Time 

12 : 24 
12:25 
12:26 
12:27 
12:28 
12 : 29 
12 : 30 
12:31 
12:32 
12:33 
12 : 34 
12 : 35 
12 : 36 
12 : 37 
12:38 
12:39 
12:40 
12:41 
12 : 42 
12:43 
12 : 44 
12 : 45 
12:46 
12 : 47 
12:48 
12:49 
12 : 50 
12:51 
12: 52 
12:53 
12:54 
12:55 
12 : 56 
12:57 
12 : 58 
ii:59 
13:OO 
13:Ol 
13:02 

F-150 

Inlet 
THC 

PPmW 

4.25 
4.29 
4.33 
4.29 
4.26 
4.28 
4.25 
4.32 
4.29 
4.40 
4.38 
4.34 
4.31 
4.21 
4.23 
4.28 
4.33 
4.42 
4.42 
4.39 
4.32 
4.29 
4.41 
4.34 
4.31 
4.30 
4.28 
4.23 
4.22 
4.23 
4.24 
4.20 
4.18 
4.08 
4.08 
4.04 
4.04 
4.12 
4.07 

I 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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I 
I 
I 
I 
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I 
I 
I 
1 
I 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 1 

(continued) 

Starting 
11-06-92 

Inlet 
THC 

Time 

13:03 
13: 04 
13:05 
13 : 06 
13:07 
13:08 
13:09 
13:lO 
13:ll 
13: 12 
13:13 
13:14 
13 : 15 
13: 16 
13:17 
13:18 
13:19 
13:20 
13:21 
13:22 
13:23 
13:24 
13:25 
13:26 
13:27 
13:28 
13:29 
13:30 
13 : 31 
13 : 32 
13:33 
13:34 
13:35 
13: 36 
13:37 
13:38 
13:39 
13:40 
13:41 

F-151 

4.08 
4.18 
4.20 
4.20 
4.18 
4.22 
4.27 
4.25 
4.25 
4.26P 
4.241, 
4.27P 
4.29P 
4.26P 
4.29P 
4.20P 
4.23P 
4.24P 
4.19P 
4.27P 
4.29P 
4.31P 
4.29P 
4.23P 
4.25P 
4.28P 
4.22P 
4.24P 
4.23P 
4.17P 
4.23P 
4.18P 
4.19P 
4.11P 
4.14P 
4.10P 
4.12P 
4.13P 
4.15P 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 1 

(continued) 

Starting 
11-06-92 

Time 

Inlet 
THC 

PPmW 

13:42 
13:43 
13:44 
13:45 
13:46 
13:47 
13:48 
13:49 
13:50 
13:51 
13:52 
13:53 
13 : 54 
13:55 
13:56 
13:57 
13:58 
13:59 
14:OO 
14:Ol 
14:02 
14 : 03 
14:04 
14:05 
14:06 
14:07 
14 : 08 
14 : 09 
14 : 10 
14:ll 
14:12 
14 : 13 
14 : 14 
14: 15 
14:16 
14:17 
14:18 
14:19 
14:20 

F-152 

4.09P 
4.15P 
4.12P 
4.11P 
4.12P 
4.09P 
4.12P 
4.14P 
4.16 
4.15 
4.09 
4.09 
4.03 
4.03 
4.01 
4.00 
3.97 
3.99 
3.96 
3.92 
4.00 
3.92 
3.89 
3.92 
3.92 
3.92 
3.92 
3.85 
3.86 
3.85 
3.86 
3.87 
3.89 
3.82 
3.87 
3.88 
3.87 
3.96 
3.88 

- 

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

I, 
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I 
I 
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I 
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~ 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 1 

(continued) 

Starting 
11-06-92 

Time 

14:21 
14:22 
14:23 
14:24 
14:25 
14:26 
14:27 
14:28 
14:29 
14:30 
14:31 
14 : 32 
14:33 
14 : 34 
14 : 35 
14 : 36 
14 : 37 
14 : 38 
14 : 39 
14:40 
14:41 
14:42 
14:43 
14:44 
14:45 
14:46 
14 : 47 
14:48 
14:49 
14:50 
14:51 
14:52 
14:53 
14:54 
14:55 
14:56 
14:57 
14:58 
14 : 59 

F-153 

Inlet 
THC 

PPmW 

3.85 
3.88 
3.81 
3.81 
3.85 
3.84 
3.82 
3.84 
3.81 
3.16 
3.76 
3.80 
3.71 
3.74 
3.66 
3.67 
3.64 
3.61 
3.52 
3.52 
3.58 
3.60 
3.63 
3.61 
3.50 
3.37 
3.39 
3.36 
3.42 
3.44 
3.44 
3.46 
3.44 
3.44 
3.48 
3.41 
3.49 
3.46 
3.40 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 1 

(continued) 

Starting 
11-06-92 

Time 

15:OO 
15:Ol 
15 : 02 
15:03 
15:04 
15:05 
15:06 
15:07 
15: 08 
15 : 09 
15:lO 
15:11 
15:12 
15 : 13 
15 : 14 
15 : 15 
15:16 
15:17 
15:18 
15: 19 

215 MinAvg 

Inlet 
THC 
PPmW 

3.30 
3.33 
3.40 
3.33 
3.31 
3.33 
3.35 
3.41 
3.43 
3.33 
3.37 
3.38 
3.34 
3.38 
3.37 
3.36 
3.40 
3.44 
3.45 
3.46 

3.99 

Marker Description 

A Data was Absent from original raw data file. 
L 
M CEMS down for maintenance 
P 
R Remote Calibration(System Bias Check) 
t Data was not used in calculated parameter averages. 

Local caliration(Initia1 Calibration or Drift Check) 

Port Change(Data not included in average) 

I 
I 
I 
I 

I 

I 
Display Average 

J 
J 

I 2 
J 
d 

I 
I 
I 
I F-154 



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

Starting 
11-06-92 

Time 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 2 

Inlet 
THC 

PPrnWv 

18:15 
18: 16 
18: 17 
18:18 
18:19 
18:20 
18:21 
18:22 
18:23 
18:24 
18:25 
18:26 
18:27 
18:28 
18:29 
18:30 
18:31 
18:32 
18:33 
18:34 
18:35 
18:36 
18:37 
18:38 
18:39 
18:40 
18:41 
18:42 
18:43 
18:44 
18 : 45 
18:46 
18:47 
18:48 
18:49 
18:50 
18:51 
18:52 
18:53 

8.96 
8.07 
7.50 
7.57 
7.49 
7.71 
7.88 
7.76 
7.89 
8.06 
8.17 
8.17 
8.15 
8.19 
8.40 
8.55 
8.49 
8.44 
8.49 
8.51 
8.64 
8.51 
7.17 
6.77 
6.90 
0.68 
6.99 
8.62 
8.29 
8.51 
7.85 
7.62 
7.42 
7.18 
7.68 
7.63 
7.96 
8.19 
8.00 
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Pine Hall Br ick  
Kiln Outlet/Sawdust D r y e r  I n l e t  

Raw THC Data 
Run 2 

(continued) 

Start ing  
11-06-92 

1 
1 
1 
1 
1 
1 
1 

Time 

18 : 54 
18:55 
18:56 
18:57 
18:58 
18:59 
19:oo 
19:Ol 
19:02 
19 : 03 
19 : 04 
19:05 
19 : 06 
19 : 07 
19:08 
19 : 09 
19 : 10 
19:ll 
19:12 
19:13 
19 : 14 
19 : 15 
19:16 
19:17 
19:18 
19 : 19 
19:20 
19:21 
19 : 22 
19:23 
19:24 
19:25 
19 : 26 
19 : 27 
19 : 28 
19:29 
19:30 
19 : 31 
19:32 

F-156 

I n l e t  
THC 

PPmW 

7.88 
7.85 
7.74 
I .77 
7.74 
7.76 
7.72 
7.45 
7.48 
7.33 
7.37 
7.27 
7.18 
7.41 
7.47 
7.34 
7.21 
7.16 
7.03 
6.76P 
6.79P 
6.71P 
6.87P 
6.76P 
6.70P 
6.75P 
6.91P 
6.66P 
6.71P 
6.76P 
6.79P 
6.87P 
7.07P 
7.41P 
7.41P 
7.23P 
7.11P 
6.91P 
6.77P 



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

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 2 

(continued) 

Starting 
11-06-92 

Time 

19 : 33 
19 : 34 
19:35 
19:36 
19 : 37 
19 : 38 
19:39 
19:40 
19:41 
19 : 42 
19:43 
19:44 
19:45 
19:46 
19:47 
19:48 
19:49 
19:50 
19:51 
19 : 52 
19:53 
19:54 
19:55 
19 : 56 
19 : 57 
19:58 
19:59 
20:oo 
20:Ol 
20:02 
20:03 
20:04 
20:05 
20:06 
20:07 
20:08 
20:09 
2O:lO 
20:ll 

F-157 

Inlet 
THC 

PPmW 

6.66 
7.13 
6.68 
7.04 
7.18 
7.12 
7.19 
7.63 
7.58 
7.38 
7.38 
7.78 
7.86 
7.09 
5.79 
5.09 
5.19 
6.97 
6.17 
6.22 
6.49 
5.87 
5.58 
5.58 
5.59 
5.63 
5.79 
5.60 
5.66 
5.04 
5.05 
5.18 
5.69 
5.59 
5.43 
5.35 
5.22 
5.34 
5.27 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Run 2 
(continued) 

Raw THC Data 

Starting 
11-06-92 

Time 

20:12 
20:13 
20:14 
20:15 
20:16 
20:17 

20: 19 
20:20 
20:21 
20:22 
20:23 
20:24 
20:25 
20:26 
20:27 
20:28 
20:29 
20:30 
20:31 
20:32 
20:33 
20:34 
20:35 
20:36 
20:37 

20:39 
20:40 
20:41 
20:42 
20:43 
20:44 
20:45 
20:46 
20:47 
20:48 
20:49 
20:50 

20:ia 

20:3a 

Inlet 
THC 

PPmw 

4.95 
5.08 
5.16 
5.54 
5.06 
4.95 
5.14 
5.32 
5.35 
5.14 
5.11 
5.26 
5.28 
5.39 
5.43 
5.19 
5.27 
5.01 
4.97 
5.18 
5.40 
5.42 
5.71 
5.82 
6.06 
6.16 
6.11 
6.32 
6.39 
6.40 
6.35 
6.18 
6.11 
6.24 
6.15 
6.11 
6.42 
6.73 
6.93 

F-158 

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

I 
I 

i 



I 
I 
I 
1 
I 
I 
I 
I 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 2 

(continued) 

Starting 
11-06-92 

Time 

20:51 
20:52 
20:53 
20:54 
20:55 
20:56 
20:57 
20:58 
20:59 
21:oo 
21:Ol 
21:02 

168 MinAvg 

7.03 
6.97 
7.09 
7.15 
6.51 
6.00 
6.15 
8.65 
8.65 
8.27 
8.39 
8.43 

6.81 

arker Description Display Average 

I A 
I R Remote Calibration(System Bias Check) J 

Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
M CEMS down for maintenance J 
P Port Change(Data not included in average) J 

I 
I 
I 
I 
1 
I F-159 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 3 

St art ing 
11-07-92 

Time 

Inlet 
THC 
PP- 

09 : 03 
09:04 
09:05 
09:06 
09:07 
09 : 08 
09 : 09 
09:lO 
09:ll 
09:12 
09:13 
09:14 
09:15 
09:16 
09:17 
09:18 
09:19 
09:20 
09:21 
09:22 
09:23 
09 : 24 
09:25 
09:26 
09:27 
09 : 28 
09:29 
09:30 
09:31 
09:32 
09:33 
09:34 
09:35 
09:36 
09:37 
09:38 
09:39 
UY:4U 
09:41 

F-160 

4.21 
4.31 
4.29 
4.32 
4.44 
4.52 
4.54 
4.59 
4.74 
4.71 
4.78 
5.06 
4.92 
4.84 
4.80 
4.67 
4.40 
4.19 
4.12 
4.12 
4.31 
4.30 
4.19 
4.17 
4.24 
4.23 
4.35 
4.41 
4.39 
4.53 
4.45 
4.59 
4.51 
4.61 
4.73 
4.81 
4.84 
5.12 
5.14 

I 
I 
I 
I 
I 
I 
I 



I 
1 
I 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 3 

(continued) 

Starting 
11-07-92 

Time 

Inlet 
THC 

PPmW 

09:42 
09:43 
09 : 44 
09 : 45 
09:46 
09:47 
09:48 
09:49 
09:50 
09:51 
09:52 
09 : 53 
09:54 
09:55 
09:56 
09:57 
09 : 58 
09 : 59 
1o:oo 
1O:Ol 
10:02 
10:03 
10 : 04 
10:05 
10:06 
10:07 
10:08 
10:09 
10: 10 
1O:ll 
10:12 
10:13 
10:14 
10:15 
10:16 
10: 17 
10:18 
10:19 
10:20 

F-161 

5.03 
4.95 
5.14 
5.15 
5.06 
5.06 
5.14 
5.20 
5.18 
5.07 
5.03 
5.05 
4.28 
3.52 
3.38 
3.53 
3.71 
5.48 
6.37 
5.40 
5.24 
4.98 
4.90 
4.78 
4.52 
4.49 
4.46 
4.29 
4.51 
4.70 
4.72 
4.84 
4.96 
5.25 
5.30 
5.41 
5.51 
5.04 
5.53 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 3 

(continued) 

Starting 
11-07-92 

Time 

10:21 
10:22 
10:23 
10:24 
10:25 
10:26 
10 : 27 
10 : 28 
10:29 
10:30 
10:31 
10:32 
10:33 
10:34 
10: 35 
10:36 
10:37 
10: 38 
10:39 
10:40 
10:41 
10:42 
10 : 43 
10 : 44 
10:45 
10:46 
10:47 
10:48 
10:49 
10 : 50 
10:51 
10:52 
10:53 
10:54 
10:55 

10 : 57 
10:58 
10:59 

.-.cy 
I l J Z d U  

Inlet 
THC 
PP- 

5.47 
5.55 
5.45 
5.32 
5.22 
5.33 
5.37 
5.41 
5.43 
5.47 
5.55 
5.60 
5.61P 
5.62P 
5.68P 
5.77P 
5.58P 
5.66P 
5.51P 
5.63P 
5.51P 
5.51P 
5.53P 
5.38P 
5.40P 
5.48P 
5.45P 
6.96P 
6.02P 
5.94P 
5.57P 
5.46P 
5.34P 
5.62P 
5.66P 
5.59F 
5.90P 
5.97P 
5.24P 

F-162 

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



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

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 3 

(continued) 

Starting 
11-07-92 

Time 

11:oo 
11:Ol 
ll:02 
11: 03 
11:04 
11:05 
11:06 
llr07 
11:08 
11:09 
11: 10 
11: 11 
11: 12 
11: 13 
11:14 
11:15 
11:16 
11: 17 
11: 18 
11: 19 
ll:20 
11:21 
11:22 
11:23 
11:24 
11:25 
11:26 
11:27 
11:28 
11:29 
11:30 
11:31 
11:32 
11:33 
11:34 
11:35 
11:36 
11:37 
11:38 

Inlet 
THC 
PP- 

4.40P 
4.25P 
5.96P 
6.68P 
6.41P 
6.16P 
5.99P 
5.76P 
5.60P 
5.46P 
5.45P 
5.54P 
5.57P 
5.41P 
5.49P 
5.55 

. 5.63 
5.57 
5.59 
5.58 
5.64 
5.71 
5.65 
5.70 
5.78 
5.66 
5.75 
5.49 
5.45 
5.46 
5.76 
5.76 
5.74 
5 . 7 8  
5.48 
5.45 
5.50 
5.47 
5.54 

F-163 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Raw THC Data 
Run 3 

(continued) 

Starting 
11-07-92 

Time 

11:39 
11:40 
11:41 
11:42 
11:43 
11:44 
11:45 
11:46 
11:47 
11:48 
11:49 
ll:50 
11:51 
11:52 
11:53 
11:54 
11:55 
11:56 
11:57 
11:58 
11:59 
12 : 00 
12:Ol 
12 : 02 
12:03 
12 : 04 
12 : 05 
12 : 06 
12:07 
12:08 
12:09 
12 : 10 
12:ll 
12 : 12 
12 : 13 
12 : 14 
12 : 15 
12:16 
12:17 

Inlet 
THC 

PPmW 

5.71 
5.60 
5.68 
5.57 
5.59 
5.58 
5.72 
5.78 
5.78 
5.71 
5.81 
5.78 
5.77 
5.80 
5.82 
5.91 
6.06 
6.03 
6.30 
6.20 
5.84 
5.97 
6.43 
6.82 
6.72 
6.59 
6.64 
5.61 
4.86 
4.91 
6.61 
6.76 
6.71 
6.66 
6.80 
6.83 
6.76 
6.76 
6.66 

F-164 

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

I 
I 

i 



I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
1 
I1 
1 
I 
1 
1 
I 

Pine Hall Brick  
Kiln Outlet/Sawdust D r y e r  I n l e t  

Raw THC Data 
Run 3 

(continued) 

Start ing  
11-07-92 

T i m e  

12:18 
12:19 
12:20 
12:21 
12:22 
12:23 
12:24 
12:25 
12:26 
12:27 
12:28 
12:29 
12 : 30 
12:31 
12 : 32 
12:33 
12:34 
12:35 
12: 36 
12:37 
12:38 
12 : 39 
12:40 
12:41 
12:42 
12:43 
12:44 
12:45 
12:46 
12:47 
12:48 
12:49 
12 : 50 
12:51 
12:52 
12:53 
12 : 54 
12 : 55 
12 : 56 

F-165 

I n l e t  
THC 

PPmW 

6.39 
6.27 
6.32 
6.33 
6.31 
6.34 
6.32 
6.40 
6.39 
6.41 
6.56 
6.41 
6.45 
6.41 
6.54 
6.41 
6.39 
6.22 
6.19 
6.16 
6.39 
6.23 
6.30 
6.27 
6.62 
6.40 
6.68 
6.93 
7.02 
7.07 
7.19 
7.14 
7.11 
7.24 
7.42 
7.44 
7.34 
7.83 
7.58 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Run 3 
(continued) 

Raw THC Data 

Starting 
11-07-92 

Time 

Inlet 
THC 
PPm- 

12:57 
12 : 58 
12:59 
13:OO 
13:Ol 
13:02 
13:03 
13:04 
13:05 
13:06 
13:07 
13:08 
13:09 
13:lO 
13:ll 
13:12 

7.75 
7.69 
7.28 
7.31 
7.24 
7.09 
6.97 
6.77 
6.56 
6.47 
6.55 
6.57 
5.73 
4.94 
4.84 
7.07 

250 MinAvg I 5.62 I 

Marker Description 

A Data was Absent from original raw data file. 
L 
M CEMS down for maintenance 
P Port Change(Data not included in average) 
R Remote Calibration(System Bias Check) 

Local caliration(Initia1 Calibration or Drift Check) 

F-166 

I 
I 
I 
I 
I 

I 
1 

I 
I 

Display Average 

J J I 
J 

1 2 
J 

I 
I 

I 



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

F.8.2 M25A RAW FIELD SAMPLING DATA - SAWDUST DRYER OUTLET A 

F-167 



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

Pine  Hall  Brick 
Cyclone Outlet  A 

Raw THC Data 
Run 1 

Star t ing  
11-06-92 

Time 

Outlet A 
THC 

PPmW 

ll:38 
11:39 
11:40 
11:41 
11:42 
11:43 
11:44 
11:45 
11:46 
11:47 
11:48 
11:49 
11:50 
11:51 
11:52 
11:53 
11:54 
11:55 
11:56 
11:57 
11:58 
11:59 
12:oo 
12:Ol 
12 : 02 
12 : 03 
12:04 
12:05 
12:06 
12:07 
12:08 
12:09 
12 : 10 
12:ll 
12:12 
12:13 
12:14 
12:15 
12 : 16 

F-168 

2.54 
2.55 
2.55 
2.54 
2.56 
2.59 
2.62 
2 . 7 2  
2.93 
3.00 
3.07 
3.15 
3.18 
3.22 
3.25 
3.31 
3.33 
3.46 
3.39 
3.41 
3.42 
3.39 
3.38 
3.38 
3.39 
3.40 
3.50 
3.50 
3.36 
3.34 
3.38 
3.38 
3.38 
3.39 
3.33 
3.26 
3.13 
3.14 
3.14 



Pine Hall Brick 
Cyclone Outlet A 

Raw THC Data 
Run 1 

(continued) 

S t  a r t  ing 
11-06-92 

Time 

Outlet  A 
THC 

PPmW 

12:17 
12:18 
12 : 19 
12:20 
12:21 
12:22 
12:23 
12 : 24 
12:25 
12:26 
12:27 
12 : 28 
12:29 
12: 30 
12:31 
12:32 
12:33 
12 : 34 
12:35 
12: 36 
12:37 
12:38 
12:39 
12:40 
12:41 
12 : 42 
12 : 43 
12:44 
12:45 
12:46 
12:47 
12:48 
12:49 
12 : 50 
12 : 51 
12:52 
12:53 
12:54 
12 : 55 

F-169 

3.10 
3.11 
3.11 
3.24 
3.16 
3.26 
3.31 
3.36 
3.36 
3.36 
3.43 
3.51 
3.49 
3.49 
3.47 
3.50 
3.55 
3.60 
3.59 
3.53 
3.46 
3.45 
3.46 
3.52 
3.51 
3.54 
3.55 
3.61 
3.66 
3.63 
3.55 
3.51 
3.44 
3.41 
3.41 
3.48 
3.56 
3.62 
3.64 

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



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

Pine Hall Brick 
Cyclone Outlet A 

Raw THC Data 
Run 1 

(continued) 

Starting 
11-06-92 

Time 

12:56 
12:57 
li:58 
12 : 59 
13:OO 
13 : 01 
13: 02 
13:03 
13:04 
13:05 
13:06 
13:07 
13:08 
13:09 
13: 10 
13: 11 
13:12 
13:13 
13:14 
13:15 
13:16 
13: 17 
13: 18 
13: 19 
13:20 
13:21 
13:22 
13:23 
13:24 
13:25 
13:26 
13:27 
13:28 
13:29 
13:30 
13:31 
13:32 
13:33 
13:34 

Outlet A 
THC 

PPmW 

3.67 
3.65 
3.65 
3.62 
3.60 
3.64 
3.61 
3.61 
3.60 
3.65 
3.67 
3.62 
3.63 
3.64 
3.61 
3.62 
3.59P 
3.90P 
3.91P 
4.05P 
3.59P 
3.48P 
3.52P 
3.54P 
3.58P 
3.65P 
3.82P 
3.92P 
3.77P 
3.69P 
3.67P 
3.51P 
3.52P 
3.74P 
3.57P 
3.51P 
3.52P 
3.54P 
3.59P 

E-170 



P i n e  H a l l  B r i c k  
Cyc lone  O u t l e t  A 

Raw THC Data 
Run 1 

( c o n t i n u e d )  

S t a r t i n g  
11-06-92 

Time 

13 : 35 
13:36 
13:37 
13:38 
13:39 
13:40 
13:41 
13:42 
13:43 
13:44 
13 : 45 
13:46 
13:47 
13:48 
13:49 
13:50 
13:51 
13:52 
13:53 
13:54 
13:55 
13:56 
13:57 
13:58 
13:59 
1 4  : 00 
1 4 : O l  
14:02 
14 : 03 
1 4  : 04 
14:05 
14:06 
14:07 
1 4  : 08 
1 4  : 09 

1 4 : l l  
14:12 
14:13 

14: 10 

F-171 

O u t l e t  A 
THC 

PPmW 

3.62P 
3.61P 
3.62P 
3.59P 
3.60P 
3.60P 
3.57P 
3.61P 
3.82P 
3 * 73P 
3.66P 
3.67P 
3.62P 
3.63P 
3.62P 
3 .60  
3.55 
3 .54  
3 .58  
3.56 
3 .55  
3 .53  
3.54 
3.55 
3-50 
3.49  
3.49 
3.51 
3 .47  
3 .44  
3.42 
3.44 
3.42 
3 .43  
3.43 
3.47 
3.48  
3 .47  
3.46 

I 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



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

Pine Hall Brick 
Cyclone Outlet A 
Raw THC Data 

Run 1 
(continued) 

Starting 
11-06-92 

Outlet A 

Time j 
14:15 
14 : 16 
14:17 
14 : 18 
14:19 
14 : 20 
14:21 
14:22 
14:23 
14:24 
14:25 
14 : 26 
14:27 
14:28 
14:29 
14:30 
14:31 
14:32 
14:33 
14:34 
14:35 
14:36 
14: 37 
14:38 
14:39 
14:40 
14:41 
14:42 
14:43 
14:44 
14:45 
14:46 
14:47 
14:48 
14:49 
14 : 50 
14:51 
14:52 

14 : 14 3.62 
3.46 
3.47 
3.67 
3.63 
3.57 
3.40 
3.47 
3.41 
3.46 
3.46 
3.47 
3.51 
3.52 
3.50 
3.53 
3.56 
3.60 
3.65 
3.69 
3.69 
3.66 
3.64 
3.63 
3.65 
3.71 
3.82 
3.93 
3.89 
3.74 
3.64 
3.62 
3.61 
3.60 
3.61 
3.65 
3.66 
3.69 
3.65 

F-172 



Pine Hall Brick 
Cyclone Outlet A 
Raw THC Data 

Run 1 
(continued) 

Starting 
11-06-92 

Outlet A 

Time 1 p:& 

14:53 
14:54 
14:55 
14:56 
14:57 
14:58 
14:59 
15:OO 
15:Ol 
15:02 
15:03 
15:04 
15:05 
15:06 
15 : 07 
15:08 
15:09 
15: 10 
15:ll 
15:12 
15:13 
15 : 14 
15:15 
15:16 
15: 17 
15:18 
15:19 

3.64 
3.62 
3.65 
3.64 
3.58 
3.53 
3.46 
3.46 
3.51 
3.54 
3.55 
3.57 
3.59 
3.63 
3.63 
3.65 
3.68 
3.66 
3.66 
3.64 
3.66 
3.68 
3.70 
3.73 
3.72 
3.73 
5.09 

222 MinAvg I 3.48 

Marker Description 

A Data was Absent from original raw data file. 
L 
M CEMS down for maintenance 
P 
R Remote Calibration(System Bias Check) 

Local caliration(Initia1 Calibration or Drift Check) 

Port CnangeiData not inciudea in averagej 

F-173 

1 
1 
1 
1 
1 
1 
1 

1 Display Average ~- 

1 J 
J 
J 

1 v’ 
J 



I 
I 
t 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

Pine Hall Brick 
Cyclone Outlet A 

Raw THC Data 
Run 2 

Starting 
11-06-92 

Time 

Outlet A 
THC 
PPm- 

17 : 38 
17 : 39 
17:40 
17:41 
17:42 
17:43 
17:44 
17:45 
17:46 
17:47 
17:48 
17:49 
17:50 
17:51 
17 : 52 
17:53 
17 : 54 
17:55 
17:56 
17:57 
17:58 
17 : 59 
18 : 00 
18:Ol 
18:02 
18:03 
18: 04 
18:05 
18:06 
18:07 
18:08 
18:09 
18:lO 
18:ll 
18:12 
18:13 
18:14 
18:15 
18:16 

F-174 

17.61 
18.27 
18.56 
18.81 
19.13 
19.14 
19.10 
19.10 
19.07 
19.10 
19.14 
19.22 
19.27 
19.15 
19.18 
19.23 
19.33 
19.38 
19.45 
19.55 
19.46 
19.29 
19.26 
19.29 
19.41 
19.54 
19.30 
19.24 
19.06 
19.14 
19.26 
19.21 
19.18 
19.47 
19.36 
19.37 
19.41 
19.50 
19.84 



Pine Hall Brick 
Cyclone Outlet A 
Raw THC Data 

Run 2 
(continued) 

Starting 
11-06-92 

Time 

Outlet A 
THC 
PP- 

18: 17 
18:18 
18:19 
18:20 
18:21 
18:22 
18:23 
18:24 
18:25 
18:26 
18:27 
18 : 28 
18:29 
18:30 
18:31 
18:32 
18:33 
18:34 
18:35 
18:36 
18:37 
18:38 
18: 39 
18:40 
18:41 
18:42 
18:43 
18:44 
18:45 
18:46 
18:47 
18:48 
18:49 
18:50 
18:51 
18:52 
18:53 
18:54 
18:55 

F-175 

19.97 
18: 48 
18.14 
18.09 
18.24 
18.29 
18.21 
18.04 
17.86 
18.19 
18.04 
17.77 
18.31 
18.67 
18.25 
18.27 
18.26 
18.49 
18.53 
18.39 
18.45 
16.91 
16.59 
16.80 
18.62 
18.32 
18.15 
18.24 
17.97 
16.84 
16.95 
16.31 
16.32 
17.40 
17.44 
17.58 
17.79 
17.70 
17.65 

1 
t 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



I 
I 
I 
I 
I 
1 
I 
I 
1 

II 
, I  
1 
I 
I 
I 
1 
I 
1 
I 

Pine Hall Brick 
Cyclone Outlet A 

Raw THC Data 
Run 2 

(continued) 

Starting 
11-06-92 

Time 

Outlet A 
THC 

PPmW 

18: 56 
18 : 57 
18:58 
18:59 
19 : 00 
19:Ol 
19:02 
19:03 
19 : 04 
19:05 
19 : 06 
19 : 07 
19 : 08 
19: 09 
19:lO 
19:ll 
19:12 
19:13 
19:14 
19:15 
19 : 16 
19:17 
19:18 
19:19 
19:ZO 
19:21 
19 : 22 
19:23 
19:24 
19:25 
19:26 
19:27 
19:28 
19 : 29 
19:30 
19:31 
19:32 
19:33 
19 : 34 

F-176 

~ 

17.68 
17.69 
17.47 
17.42 
17.41 
17.32 
17.02 
17.04P 
17.07P 
17.44P 
16.72P 
16.91P 
16.89P 
17. OZP 
16.94P 
17.03P 
17.24P 
16.98P 
16.34P 
16.33P 
16.53P 
16.45P 
16.47P 
16.28P 
16.09P 
16.23P 
16.11P 
16.13P 
15.81P 
16.32P 
16.57P 
16.56P 
16.75P 
16.63P 
16.63P 
16.46P 
16.26P 
16.18 
16.21 



Pine Hall Brick 
Cyclone Outlet  A 

Raw THC Data 
Run 2 

(continued) 

S tar t ing  
11-06-92 

Time 

19:35 
19:36 
19:37 
19:38 
19:39 
19:40 
19:41 
19:42 
19:43 
19:44 
19:45 
19:46 
19:47 
19:48 
19:49 
19:50 
19:51 
19 : 52 
19:53 
19:54 
19 : 55 
19:56 
19 : 57 
19:58 
19:59 
20:oo 
20:Ol 
20:02 
20:03 
20:04 
20:05 
20:06 
20:07 
20:08 
20:09 
20:lO 
20:11 
20: 12 
20:13 

Outlet  A 
THC 
PP- 
16.04 
16.01 
16.15 
16.89 
18.37 
18.21 
18.41 
18.49 
18.45 
18.66 
19.28 
18.95 
18.41 
16.41 
16.06 
16.39 
17.92 
17.97 
18.57 
17.99 
17.79 
17.77 
17.11 
16.78 
17.05 
17.22 
17.57 
17.52 
16.38 
15.98 
15.82 
17.22 
17.49 
17.60 
17.44 
17.38 
17.22 
17.32 
17.03 

F-177 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
- 



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

Pine Hall Brick 
Cyclone Outlet  A 

Raw THC Data 
Run 2 

(continued) 

S tar t ing  
11-06-92 

Time 

20:14 
20:15 
20:16 
20:17 
20:18 
20:19 
20:20 
20:21 
20:22 
20:23 
20:24 
20:25 
20:26 
20:27 
20:28 
20:29 
20:30 
20:31 
20:32 
20:33 
20 : 34 
20:35 
20 : 36 
20:37 
20:38 
20:39 
20:40 
20:41 
20:42 
20:43 
20:44 
20:45 
20:46 
20:47 
20:48 
20:49 
20:50 
20:51 
20x52 

Outlet A 
THC 
PPm- 
17.56 
17.69 
17.40 
17.69 
18.11 
18.00 
18.03 
18.15 
18.28 
19.15 
19.22 
19.20 
19.00 
19.05 
18.98 
19.15 
19.07 
19.15 
19.12 
19.20 
19.26 
19.31 
19.63 
19.65 
19.66 
19.61 
19.62 
19.42 
19.05 
18.91 
18.81 
18.88 
19.05 
18.17 
18.00 
18.17 
18.34 
18.82 
18.20 

F-178 



Pine Hall Brick 
Cyclone Outlet A 

Raw THC Data 
Run 2 

(continued) 

Starting 
11-06-92 

20 :53  
2 0 : 5 4  
20:55  
20:56 
20:57 ~. - 
2 0 : 5 8  
20:59  
21:oo  
21:Ol  
21:02  

205  MinAvg 

Outlet A 
THC 

P P m W  

1 8 . 1 5  
1 8 . 0 2  
1 8 . 0 2  
1 6 . 7 5  
1 5 . 6 9  
15 .75  
1 7 . 8 1  
1 8 . 0 6  
1 7 . 8 5  
1 8 . 0 8  

1 8 . 2 1  

I 
t 
I 
I 
ll 
1 
I 

Marker Description Display Average 

J J 1 A Data was Absent from original raw data file. 
L Local caliration(Initia1 Calibration or Drift Check) 

I M CEMS down for maintenance J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

I 

F-179 



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

Pine Hall Brick 
Cyclone Outlet A 

Raw THC Data 
Run 3 

Starting 
11-07-92 

Time 

09:03 
09 : 04 
09 : 05 
09 : 06 
09 : 07 
09:08 
09:09 
09 : 10 
09:ll 
09 : 12 
09:13 
09:14 
09:15 
09:16 
09 : 17 
09 : 18 
09 : 19 
09:20 
09:21 
09:22 
09:23 
09:24 
09:25 
09:26 
09:27 
09:28 
09:29 
09:30 
09:31 
09:32 
09:33 
09 : 34 
09 : 35 
09 : 36 
09:37 
09:38 
09 : 39 
09:40 
09:41 

Outlet A 
THC 

PPmW 

20.72 
20.66 
20.83 
20.89 
21.11 
21.11 
21.03 
21.33 
21.43 
21.33 
21.37 
21.49 
21.58 
21.66 
21.86 
21.93 
22.00 
21.41 
20.75 
20.35 
20.59 
21.13 
21.33 
21.57 
21.52 
21.94 
22.17 
22.44 
22.63 
22.40 
22.69 
22.56 
23.23 
22.07 
22.88 
23.23 
23.48 
23.19 
23.29 

I F-180 



P i n e  Hall Brick 
Cyclone Outlet  A 

Raw THC Data 
Run 3 

(continued) 

S tar t ing  
11-07-92 

Time 

09:42 
09:43 
09:44 
09:45 
09:46 
09:47 
09:48 
09:49 
09:50 
09:51 
09:52 
09:53 
09:54 
09:55 
09:56 
09:57 
09:58 
09:59 
1o :oo  
1O:Ol 
10:02 
10:03 
10:04 
10:05 
10:06 
10:07 
10:08 
10:09 
10: 10 
1O:ll 
10: 12 
10: 13 
10:14 
10: 15 
10:16 
10:17 
10: 18 
10:19 
10:20 

F-181 

Outlet  A 
THC 

PPrnWv 

23.61 
23.47 
23.55 
23.62 
23.78 
23.35 
23.81 
23.63 
23.50 
23.87 
24.14 
23.71 
23.81 
22.61 
21.18 
21.30 
21.17 
21.79 
23.32 
23.35 
23.00 
23.61 
23.75 
22.84 
22.54 
22.29 
22.32 
22.14 
22.17 
22.34 
22.12 
22.75 
22.91 
23.22 
23.49 
23.26 
23.47 
23.31 
22.47 

I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1) 



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

Pine Hall Brick 
Cyclone Outlet A 
Raw THC Data 

Run 3 
(continued) 

Starting 
11-07-92 

Time 

10:21 
10:22 
10:23 
10:24 
10:25 
10:26 
10:27 
10:28 
10 : 29 
10:30 
10:31 
10:32 
10 : 33 
10:34 
10: 35 
10:36 
10:37 
10:38 
10:39 
10 : 40 
10:41 
10 : 42 
10:43 
10:44 
10:45 
10:46 
10:47 
10:48 
10:49 
10 : 50 
10:51 
10:52 
10:53 
10 : 54 
10:55 
10:56 
10:57 
10:58 
10:59 

Outlet A 
THC 

PPmw 

22.91 
22.62 
22.66 
22.37 
22.79 
21.96 
22.00 
22.66 
21.99 
21.90 
21.78 
21.82 
21.96P 
22.27P 
22.47P 
21.94P 
21.50P 
21.27P 
21.36P 
21.58P 
21.56P 
22.29P 
21.63P 
21.46P 
21.40P 
21.35P 
21.05P 
21.17P 
21.11P 
21.27P 
21.10P 
20.05P 
19.78P 
20.22P 
20.79P 
21.23P 
21.3513 
21.16P 
21.61P 

F- 182 



Pine Hall Brick 
Cyclone Outlet A 

Raw THC Data 
Run 3 

(continued) 

Starting 
11-07-92 

~ 

Time 

11:oo 
11:Ol 
ll:02 
11:03 
11:04 
11:05 
11:06 
11:07 
11:oe 
11:09 
11:lO 
11: 11 
11: 12 
11:13 
11: 14 
11:15 
11:16 
11:17 
11:18 
11:19 
11:20 
11:21 
11:22 
11:23 
11:24 
11:25 
11:26 
11:27 
11:28 
11:29 
11:30 
11:31 
11:32 
11:33 
11:34 
11:35 
11:36 
11:37 
11:38 

F-I a3 

Outlet A 
THC 

PPmW 

20.51P 
19.52P 
19.49P 
21.24P 
22.13P 
21.92P 
22.14P 
22.14P 
22.22P 
21.77P 
21.49P 
21.41P 
21.70P 
22. OOP 
22.01P 
21.97 
22.22 
22.22 
22.10 
22.00 
21.70 
21.78 
21.66 
21.70 
21.76 
21.52 
21.43 
21.26 
21.06 
21.15 
20.91 
20.93 
21.12 
21.00 
20.91 
20.80 
20.87 
20.67 
21.11 

t 
1 
i 
1 
1 
1 



l 
I 
1 
i 
I 
I 
I 
I 
I 
I 
c 
I 
I 
II 
I 
I 
I 
I 
I 

Pine Hall Brick 
Cyclone Outlet A 

Raw THC Data 
Run 3 

(continued) 

Starting 
11-07-92 

Time 

Outlet A 
THC 

PPmm 

11:39 
11:40 
11:41 
11:42 
11:43 
11:44 
11:45 
11:46 
11:47 
11:48 
11:49 
11:50 
11:51 
11:52 
11:53 
11:54 
11:55 
11:56 
11:57 
11:58 
11:59 
12 : 00 
12:Ol 
12 : 02 
12 : 03 
12 : 04 
12:05 
12:06 
12:07 
12 : 08 
12 : 09 
12:lO 
12:11 
12 : 12 
12 : 13 
12 : 14 
12 : 15 
12:16 
12 : 17 

F-184 

20.64 
20.47 
20.38 
20.29 
20.39 
20.28 
20.11 
20.03 
19.89 
19.92 
19.82 
19.66 
19.58 
19.69 
19.62 
19.47 
19.31 
19.30 
19.25 
19.17 
19.08 
18.06 
17.66 
17.77 
18.46 
18.58 
18.48 
18.53 
17.70 
16.45 
16.28 
17.65 
17.94 
17.83 
17.81 
17.83 
17.77 
17.60 
17.55 



Pine Hall Brick 
Cyclone Outlet A 
Raw THC Data 

Run 3 
(continued) 

St art ing 
11-07-92 

Time 

12:18 
12 : 19 
12:20 
12:21 
12 : 22 
12 : 23 
12 : 24 
12 : 25 
12 : 26 
12 : 27 
12:28 
12 : 29 
12:30 
12:31 
12 : 32 
12:33 
12:34 
12 : 35 
12:36 
12 : 37 
12:38 
12:39 
12 : 40 
12:41 
12 : 42 
12:43 
12:44 
12 : 45 
12:46 
12:47 
12:48 
12:49 
12:50 
12:51 
12 : 52 
12 : 5: 
12 : 54 
12 : 55 
12 : 56 

F-185 

Outlet A 
THC 

17.43 
17.37 
17.46 
17.44 
17.45 
17.36 
17.24 
17.33 
17.38 
17.40 
17.63 
17.64 
17.62 
17.72 
17.97 
18.12 
18.01 
18.31 
18.55 
18.78 
18.84 
18.89 
20.29 
20.16 
20.38 
20.58 
20.79 
20.98 
21.45 
22.02 
22.45 
22.77 
22.00 
21.73 
21.80 

22.16 
21.94 
22.03 

3 1  -3 
& I .  ,#. 

~ 

1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
Il I 

1 
1 
1 
1 
1 
1 
1 
1 



I 
I 
1 
I 
1 
i 
I 
I 
I 
1 
I' 

rker Description 

Pine Hall Brick 
Cyclone Outlet A 

Raw THC Data 
Run 3 

(continued) 

Starting 
11-07-92 

Time 

12 : 57 
12:58 
12:59 
13:OO 
13:Ol 
13:02 
13:03 
13:04 
13:05 
13:06 
13:07 
13:08 
13:09 
13:lO 
13:11 
13:12 

Outlet A 

21.90 
21.73 
21.78 
21.95 
21.72 
21.51 
21.38 
21.96 
22.34 
22.47 
22.58 
23.02 
22.42 
21.73 
20.91 
20.93 

250 MinAvg I 21.02 I 

A Data was Absent from original raw data file. 

M CEMS down for maintenance 
1 L 
I E 

Local caliration(Initia1 Calibration or Drift Check) 

Port Change(Data not included in average) 
Remote Calibration(System Bias Check) 

Display Average 

J 
J 
J 
J 
J 

1 
I 
1 
I 

F-186 



I 
]E 

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

F.8.3 M25A RAW FIELD SAMPLING DATA - SAWDUST DRYER OUTLET B 

E-187 



1 
1 
0 
I 
I 
1 
I 
I 
1 
I 
t 
I 
f 
I 
I 
I 
4 
I 
I 

Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 1 

Starting 
11-06-92 

Time 

Outlet B 
THC 

PpmW 

11:38 
11: 39 
11:40 
11:41 
11:42 
11:43 
11:44 
11:45 
11:46 
11:47 
11: 48 
11: 49 
11:50 
11:51 
11: 52 
11: 53 
11:54 
11:55 
11:56 
11:57 
11: 58 
11: 59 
12:oo 
12 : 01 
12:02 
12:03 
12:04 
12 : 05 
12 : 06 
12:07 
12:08 
12:09 
12:10 
12:11 
12 : 12 
12:13 
12:14 
12:15 
12:16 

F-188 

10.33 
10.40 
10.40 
10.37 
10.46 
10.43 
10.56 
10.48 
10.44 
10.37 
11.28 
11.39 
10.77 
10.68 
10.53 
10.32 
10.18 
10.23 
10;23 
10.33 
10.45 
10.48 
10.57 
10.86 
10.90 
11.66 
16.77 
17.07 
13.18 
11.03 
10.75 
10.04 
9.64 
9.52 
9.40 
9.31 
9.31 
9.89 
10.37 



Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 1 
(continued) 

Starting 
11-06-92 

Time 

12 : 17 
12 : 18 
12 : 19 
12:20 
12:21 
12 : 22 
12:23 
12 : 24 
12:25 
12:26 
12 : 27 
12 : 28 
12:29 
12 : 30 
12:31 
12:32 
12:33 
12 : 34 
12 : 35 
12 : 36 
12 : 37 
12 : 38 
12 : 39 
12 : 40 
12:41 
12:42 
12:43 
12 : 44 
12:45 
12:46 
12:47 
12:48 
12:49 

12:51 

12:53 
12 : 54 
12 : 55 

12:50 

. - 
L L  . >& 

F-189 

Outlet B 
THC 

PPmW 

10.13 
9.99 
10.01 
10.02 
9.95 
9.89 
9.69 
9.54 
9.52 
9.60 
9.74 
9.74 
9.74 
9.79 
9.86 
9.89 
9.98 
10.01 
9.98 
9.99 
10.05 
10.04 
10.19 
10.30 
13.41 
13.61 
11.26 
10.83 
10.60 
10.58 
10.42 
10.41 
10.29 
10.28 
10.36 
10.54 
10.58 
10.54 
10.65 

~ 

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



I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
r 
I 
1 
I 
I 
l 
0 
1 

Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 1 
(continued) 

Starting 
11-06-92 

Time 

12 : 56 
12 : 57 
12:58 
12:59 

13 : 01 
13:OO 

13:02 
13 : 03 
13 : 04 
13 : 05 
13 : 06 

13 : 08 
13:09 
13 : 10 
13: 11 
13:12 
13 : 13 
13 : 14 
13 : 15 

13 : 07 

13 : 16 
13:17 
13:18 
13 : 19 
13:20 
13:21 
13 : 22 

13:24 
13:25 
13 : 26 
13 : 27 

13:29 
13:30 
13:31 
13:32 
13:33 
13:34 

13:23 

13 : 28 

F-190 

Outlet B 
THC 
Ppmm 

10.68 
10.71 
10.71 
10.84 
10.77 
10.76 
10.78 
10.97 
10.94 
10.91 
11.03 
10.96 
10.84 
10.72 
10.81 
10.85 
10.89P 
11. OOP 
10.60P 
10.07P 
9.93P 
9.80p 

10.30P 
10.87P 
10.69P 
10.68P 
10.77P 
10.65P 
10.16P 
9.93P 
9.92P 

10.08P 
10.46P 
10.57P 
10.62P 
10.75P 
10.79P 
10.76P 
10.83P 



Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 1 
(continued) 

Starting 
11-06-92 

Time 

Outlet B 
THC 

PPmW 

13: 35 
13:36 
13:37 
13:38 
13:39 
13:40 
13:41 
13:42 
13:43 
13 : 44 
13:45 
13:46 
13:47 
13:48 

13:50 
13:51 

13 : 53 

13 : 55 
13:56 
13:57 
13:58 
13:59 
14 : 00 
14 : 01 
14 : 02 

14:04 
14 : 05 
14:06 
14 : 07 
14:08 
14 : 09 

13 : 49 

13 : 52 

13 : 54 

14 : 03 

7 A - l n  

14: 11 
14:12 

- _ _ _ _  
14:13 

F-191 

10.81P 
10.79P 
10.81P 
10.83P 
10.79P 
10.80P 
10.77P 
10.87P 
11.01P 
10.89P 
10.71P 
10.91P 
10.92P 
10.95P 
10.92P 
10.98 
11.04 
11.22 
11.29 
11.53 
11.47 
11.51 
11.58 
11.74 
11.71 
11.73 
11.94 
12.10 
11.97 
12.05 
12.22 
12.31 
12.38 
12.59 
12.80 
l2,RI 
13.07 
13.11 
13.15 

1 
1 
i 
.I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
8 
1 
0 



I 
1 
I 
I 
1 
1 
9 
t 
1 
I 
I 
I 
I 
I 
I 
I 
a 

Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 1 
(continued) 

Starting 
11-06-92 

Time 

14:14 
14: 15 
14 : 16 
14 : 17 
14 : 18 
14 : 19 
14:20 
14:21 

14:23 
14 : 24 

14 : 26 

14:22 

14 : 25 

14 : 27 
14 : 28 
14:29 
14:30 
14:31 

14:33 
14:34 

14:32 

14:35 
14:36 
14:37 
14 : 38 
14 : 39 
14 : 40 
14:41 

14:43 
14:44 
14:45 
14 : 46 
14 : 47 
14:48 
14:49 
14:50 
14 : 51 
14 : 52 

14 : 42 

F-192 

Outlet B 
THC 
PPmw 

13.23 
13.24 
13.31 
13.37 
13.41 
13.10 
13.08 
13.24 
14.26 
14.39 
14.71 
14.68 
14.57 
14.50 
14.27 
14.02 
13.92 
13.82 
13.70 
13.64 
13.54 
13.48 
13.40 
13.42 
13.60 
13.90 
14.08 
14.16 
13.94 
13.46 
13.28 
13.44 
13.85 
13.93 
13.88 
14.07 
14.12 
14.16 
14.00 



I 

Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 1 
(continued) 

Starting 
11-06-92 

Time 

14:53 
14:54 
14:55 
14:56 
14 : 57- 
14 : 58 
14 : 59 
15:OO 
15:Ol 
15:02 
15:03 

15: 05 
15: 06 

15:08 
15:09 
15: 10 
15: 11 
15: 12 
15: 13 
15:14 
15:15 

15 : 17 
15:18 
15:19 

222 MinAvg 

15 : 04 

15:07 

15:16 

Outlet B 
THC 
PPmW 
13.92 
14.03 
14.12 
14.12 
14.07 
13.98 
14.03 
14.16 
14.16 
14.31 
14.64 
14.84 
14.86 
14.52 
14.30 
14.37 
14.46 
14.34 
14.30 
14.14 
14.09 
14.20 
14.29 
14.31 
14.40 
14.48 
15.32 

12.01 

1 
i 
1 
1 
1 
1 
1 
1 
1 

1 
A Data was Absent from original raw data file. $ 1 

1 
1 

Marker Description Display Average 

L Local caliration(Initia1 Calibration or Drift Check) J 
M CEMS down for maintenance V' 

P Port Change(Data not included in average) 4 
R Remote Calibration(System Bias Check) $ 

F-193 



I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
E 
l 
I 

Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 2 

Starting 
11-0 6-9 2 

Time 

17:53 
17:54 
17 : 55 
17:56 
17 : 57 
17 : 58 
17 : 59 
18:oo 
18:Ol 
18:02 
18:03 
18:04 
18:05 
18:06 
18 : 07 
18:08 
18:09 
18 : 10 
18 : 11 
18:12 
18: 13 
18: 14 
18: 15 
18:16 
18:17 
18:18 
18 : 19 
18:20 
18:21 
18:22 
18: 23 
18:24 

18:26 
18:27 
18:28 
18:29 
18:30 
18:31 

18:25 

F-194 

Outlet B 

PPmW. 
THC 

6.56 
6.17 
5.93 
6.12 
6.21 
6.22 
6.19 
6.38 
6.42 
6.52 
6.79 
6.49 
6.39 
6.41 
6.46 
6.56 
6.48 
6.47 
6.86 
7.07 
8.63 

12.98 
9.11 
8.64 
9.73 
10.19 
8.43 
8.43 
8.41 
11.86 
11.36 
8.85 
8.88 
11.71 
10.51 
9.48 
9.35 
9.28 
9.30 



Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 2 
(continued) 

starting 
11-06-92 

Time 

Outlet B 
THC 

PPmW 

18:32 
18:33 

18:35 
18:36 
18:37 
18:38 
18:39 

18:34 

18:40 
18:41 
18:42 
18:43 
18:44 
18:45 
18:46 
18 : 47 
18:48 

18:50 

18 : 52 
18:53 

18:55 
18:56 
18 : 57 
18:58 
18:59 
19:oo 
19:01 
19:02 
19:03 
19:04 
19:05 
19:06 
1 o . n ~  
19 : 08 
19 : 09 
19:lO 

18:49 

18:51 

18:54 

-*. - .  

F-195 

9.35 
8.87 
8.25 
8.09 
8.35 
8.5’7 
8.42 
7.93 
7.99 
8.29 
8.90 
9.17 
9.13 
9.18 
8.90 
8.40 
8.11 
7.21 
7.24 
7.51 
7.50 
7.77 
7.62 
7.60 
7.64 
7.70 
7.68 
7.57 
7.36 
7.49 
7.41 
7.41P 
7.23P 
7.14P 
7.25P 
7 ;  31P 
7.08P 
7.08P 
7.11P 

~ 

1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



1 
I 
I 
0 
I 
I 
l 
0 
I 
I 
I 
I 
I 
1 
I 
I 
1 
0 
I 

Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 2 
(continued) 

Starting 
11-06-92 

Time 

19:11 
19:12 
19:13 
19:14 
19:15 

19:17 
19:18 
19:19 
19:20 
19:21 
19:22 
19:23 
19:24 
19:25 
19:26 
19:27 
19:28 
19:29 
19:30 
19:31 
19: 32 
19:33 
19: 34 
19:35 
19:36 
19:37 
19:38 
19:39 
19:40 
19:41 
19:42 
19:43 
19:44 
19:45 
19:46 

19:48 
19:49 

19:16 

19:47 

F-196 

Outlet B 
THC 

PPmW 

7.06P 
7.05P 

6.93P 
7.01P 
7.01P 
6.88P 
6.84P 
6.83P 
6.81P 
6.91P 
6.91P 
6.91P 
6.96P 
6.91P 
6.81P 
6.85P 
7.01P 
7.05P 
7.14P 
7.04P 
6.93P 
6.86 
7.10 
6.78 
6.83 
6.84 
6.99 
7.07 
7.14 
7.40 
7.48 
7.47 
7.59 
7.74 

7.72 
6.90 
6.09 

6 .9 3~  

7.93 



Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 2 
(continued) 

Starting 
11-06-92 

Time 

19 :50  
1 9 : 5 1  
1 9  : 52 
19:53 
19:54 
1 9  : 5 5  
19:56 
19:57 
19:58 
19:59 
20: 00 
2 0 : 0 1  
20:02 
20:03 
20:04 
20:05 
20 :06  
20:07 
2o:oa 
20:09 
20:10 
2 0 : 1 1  
20:12 
20:13 
20:14 
20:15 
20 :16  
20: 1 7  
20: 18 
20:19 
20:20 
2 0 : 2 1  
20:22 
20:23 
20:24 
2u:zGj 
20 :26  
20:27 
20:28 

F-197 

Outlet B 
THC 

PPmW 

5.87 
6.84 
6 .73  
6 . 5 6  
6.68 
6.42 
6.25 
6.18 
6.17 
6.13 
6.28 
6.44 
6 .62  
6.47 
5.96 
5.94 
6.29 
6.86 
6 . 8 9  
6.80 
6.69 
6.72 
6.72 
6.72 
6 . 7 0  
7.05 
6.69 
6.67 
6.73 
6.76 
6 . 8 1  
6 . 8 9  
6.99 
7.03 
7.09 
7.20 
7 . 4 1  
7.48 
7 . 5 0  

- 

1 
1 
i 
D 
1 
1 
1 
1 
.I 
1 
1 
1 
1 
1 
1 
1 
1 
P 
I 



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

Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 2 
(continued) 

Starting 
11-06-92 

Time 

20:29 
20:30 
20: 31 
20: 32 
20: 33 
20: 34 
20: 35 
20:36 
20:37 
20:38 
20: 39 
20: 40 

20:42 
20:43 

20:41 

20:44 
20:45 
20:46 
20:47 
20:48 
20:49 
20:50 
20:51 
20:52 
20:53 

20:55 

20:57 
20:58 
20:59 
21:oo 
21: 01 
21:02 

20:54 

20:56 

190 MinAvg 

F-198 

Outlet B 
THC 

PPmW 

7.58 
7.57 
7.58 
7.58 
7.69 
7.87 
7.97 
8.09 
8.28 
8.43 
8.32 
8.47 
8.50 
8.56 
8.44 
8.19 
8.04 
7.92 
7.80 
7.75 
7.91 
8.12 
8.25 
8.30 
8.21 
8.19 
8.05 
7.96 
7.10 
6.90 
7.79 
8.78 
8.63 
8.71 

7.63 



I 
I 

A Data was Absent from original raw data file. %! I 
I 

Marker Description Display Average 

L Local caliration(Initia1 Calibration or Drift Check) $ 
M CEMS down for maintenance $ 
P Port Change(Data not included in average) $ 
R Remote Calibration(System Bias Check) . $ 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

F-199 

I 
I 
I 



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

Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 3 

Starting 
11-07-92 

Time 

09: 03 
09:04 
09:05 
09:06 
09:07 
09:08 
09:09 
09:10 
09: 11 
09: 12 
09:13 
09:14 
09: 15 
09 : 16 
09: 17 
09: 18 
09: 19 
09:20 
09:21 
09:22 
09:23 
09:24 
09:25 
09:26 
09:27 
09:28 
09:29 
09:30 
09:31 
09: 32 
09:33 
09:34 
09:35 
09:36 
09:37 
09:38 
09:39 
09:40 
09:41 

F-200 

Outlet B 
THC 

PPmW 

10.80 
9.01 
9.91 

11.24 
11.46 
9.61 
9.32 
11.30 
12.41 
11.75 
12.11 
11.76 
10.94 
10.54 
10.28 
11.76 
11.55 
10.20 
9.85 
9.83 
9.73 

10.02 
9.81 
9.91 
10.25 
10.50 
10.67 
10.71 
11.11 
11.19 
11.32 
11.46 
11.49 
11.79 
12.00 
12.14 
12.07 
12.30 
12.28 



Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 3 
(continued) 

Starting 
11-07-92 

Time 

Outlet B 
THC 

PPmW 

09:42 
09: 43 

09:45 
09:46 
09:47 
09:48 
09:49 

09:44 

09: 50 
09:51 
09:52 
09:53 
09:54 
09:55 
09:56 
09:57 
09:58 
09:59 
1o:oo 
10: 01 
10: 02 
10: 03 
10: 04 
10:05 
10:06 
10:07 
10:08 
10: 09 
10: 10 
10: 11 
10: 12 
10:13 
10:14 
10: 15 
10: 16 

10: 18 
10:19 
10:20 

.-..- 
L U i l l  

F-201 

12.40 
12.50 
12.72 
12.74 
13.13 
12.97 
13.13 
13.27 
13.20 
13.05 
13.30 
14.06 
14.10 
14.07 
13.64 
13.52 
13.23 
12.82 
12.99 
14.27 
14.02 
14.01 
14.12 
14.08 
14.22 
14.34 
14.20 
14.42 
14.54 
14.56 
14.73 
14.47 
14.51 
14.54 
14.46 
i4. i8 
14.36 
14.63 
14.53 

- 

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



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

Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 3 
(continued) 

Starting 
11-07-92 

Time 

Outlet B 
THC 

m m w v  
10:21 
10:22 
10:23 
10:24 
10:25 
10:26 
10:27 
10:28 
10:29 
10: 30 
10:31 
10: 32 
10: 33 
10:34 
10: 35 
10:36 
10: 37 
10:38 
10:39 
10:40 
10:41 
10:42 
10:43 
10:44 
10:45 
10:46 

10:48 
10:47 

10:49 
10:50 
10:51 
10:52 
10: 53 
10:54 

10:56 
10:57 

10:59 

10:55 

10:58 

F-202 

14.52 
14.20 
14.27 
14.30 
13.82 
13.79 
14.11 
14.28 
14.06 
13.75 
14.05 
14.87 
15.15P 
14.06P 
13.34P 
12.96P 
13.32P 
14.84P 
14.05P 
13.87P 
13.71P 
13.40P 
12.69P 
12.10P 
11.95P 
11.98P 
13.09P 
13.89P 
12.57P 
12.49P 
12.70P 
13.47P 
11.96P 
11.84P 
11.51P 
11.56P 
11.89P 
12.13P 
12.16P 



Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 3 
(continued) 

Starting 
11-07-92 

Time 

11:oo 
11:01 
11:02 
11:03 
11: 04 
11: 05 
11:06 
11: 07 
11: 08 
11: 09 
11: 10 
11: 11 
11: 12 
11: 13 
11: 14 
11: 15 
11: 16 
11: 17 
11: 18 
11: 19 
11: 20 
11:21 
11:22 
11:23 
11:24 
11: 25 
11:26 
11:27 
11:28 
11:29 
11:30 
11: 31 
11: 32 
11:33 
11:34 
r1:35 
11:36 
11:37 
11:38 

F-203 

Outlet B 
THC 
PPmW 
12.27P 
11.12P 
10.73P 
11.26P 
12.63P 
12.57P 
12.38P 
12. OOP 
11.76P 
11.99P 
12.44P 
12.88P 
13.46P 
12.98P 
12.68P 
12.76 
13.16 
13.52 
13.34 
13.31 
13.12 
12.96 
15.30 
13.86 
12.81 

12.58 
14.82 
13.74 
12.84 
12.89 
14.14 
14.57 
13.71 
13.61 
13 - 62 
13.92 
17.61 
17.26 

12.73 

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



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

Pine Hall Brick 
Cyclone Outlet B 

Raw THC Data 
Run 3 

(continued) 

Starting 
11-07-92 

Time 

Outlet B 
THC 

11: 39 
11:40 
11:41 
11:42 
11:43 
11:44 
11:45 
11:46 
11:47 
11:48 

11: 50 

11:52 
11:53 
11:54 
11:55 
11:56 
11:57 
11:58 
11: 59 
12:oo 
12 : 01 
12 : 02 
12:03 
12 : 04 
12 : 05 
12 : 06 
12 : 07 

11:49 

11:51 

12 : 08 
12:09 
12:10 
12 : 11 
12 : 12 
12 : 13 
12 : 14 
12 : 15 
12 : 16 
12 : 17 

F-204 

15.28 
14.28 
13.82 
13.24 
13.29 
14.77 
15.43 
14.21 
13.79 
13.55 
13.69 
14.27 
15.55 
13.85 
12.70 
14.17 
15.51 
14.35 
13.52 
13.91 
15.58 
14.79 
13.83 
13.61 
13.57 
13.23 
13.01 
13.71 
15.21 
13.37 
12.94 
13.38 
13.89 
13.52 
13.45 
13.50 
13.76 
16.29 
14.61 



Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 3 
(continued) 

Starting 
11-07-92 

Time 

Outlet. B 
THC 

PPmW 

12 : 18 
12:19 
12 : 20 
12:21 
12 : 22 
12 : 23 
12 : 24 
12 : 25 
12 : 26 
12 : 27 
12:28 
12:29 
12:30 
12:31 
12:32 

12 : 34 

12:36 

12:38 
12 : 39 
12:40 

12:42 

12:44 
12:45 
12:46 
12 : 47 

12:49 

12 : 51 
12:52 
12 : 53 
12:54 
12 : 55 
12 : 56 

12:33 

12 : 35 

12 : 37 

12:41 

12:43 

12:48 

12 : 50 

F-205 

14.32 
13.87 
13.54 
14.02 
14.11 
14.54 
14.44 
14.22 
14.23 
14.41 
14.24 
13.79 
13.60 
13.37 
13.98 
13.99 
14.25 
14.18 
14.03 

13.34 
13.16 
12.86 
12.61 
12.76 
15.07 
14.27 
13.10 
12.80 
13.38 
14.73 
13.35 
12.89 
12.39 
14.30 
13.22 
12.66 
13.62 
13.87 

13.73 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 



I 
I 
I 
1 
I 
1 

13.42 
13.61 
13.14 
12.65 
13.39 
13.85 
12.70 
14.15 
13.88 
13.77 
13.77 
14.83 
14.21 
13.61 
12.82 
12.55 I 

Pine Hall Brick 
Cyclone Outlet B 
Raw THC Data 

Run 3 
(continued) 

Starting 
11-07-92 

Time 

12 : 57 
12 : 58 
12 : 59 

13 : 01 
13 : 02 

13 : 00 

13 : 03 
13:04 
13:05 

13:07 
13:06 

13:08 
13:09 
13:lO 
13: 11 
13 : 12 

Outlet B 
THC 
PPmW 

250 MinAvg 1 13.30 I 
Marker Description Display Average 

A Data was Absent from original raw data file. . 4 
L Local caliration(Initia1 Calibration or Drift Check) 4 

CEMS down for maintenance 4 
P Port Change(Data not included in average) 4 

4 

I 
I M  
I 

R Remote Calibration(System Bias Check) 

1 
I 
I 

F-206 



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

F.9 R h W  FIELD SAMPLING DATA FOR PARTICLE SIZING 

F-207 



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

F.9.1 ANDERSEN IMPACTOR RAW FIELD SAMPLING DATA 
SAWDUST DRYER INLET 

F-208 



C 
I I 
/I 
11 
I 
I 
I 
I 

I 

\ i I 

i 

I 
I 
1 
I 
I '  
I 
I 
I 
I 

4 3  

i 

F-209 





i I1 
'I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
1 
1 
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I 
I 
I 

1 





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

F.9.2 ANDERSEN IMPACTOR PAW FIELD SAMPLING DATA 
SAWDUST DRYER OUTLET A 

F-213 



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

‘ I  
~l 
~I 
~l F-214 



FIELD DATA SHEET FUR ISOKINETIC SAMPLING PAGE 1 I 

5 7  



1 

4 
I 

11 
!I 
1 
I 
I 
1 
I 
I 
1 
1 
I 
1 
I 
I 
I 
I 

F I E L D  DATA SHEET FOR ISOKIIJETIC SAMPLING PAGE 1 

F A C l l l T Y f l d h ~  & TEST LOCATION 0Q713-T f i  DATE I / -  3-  92 

F-216 



FIELU D A T A  SHEET FOR ISOKlNETlC SAMPLING PACE 1 

F-217 

I 

c 
I 



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

F.9.3 ANDERSEN IMPACTOR RAW FIELD SAMPLING DATA 
SAWDUST DRYER OUTLET B 

F-2 18 
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P A N  1 FlELCl DATA SHEET FOR ISOKllJETlC SAMPLING 
TEST LOCATION fluff c t  B DATE //-0+9< FACILITY En, It a.;cir 

MWER VOLWES 

F-220 



I 

s 
1 
B 
1 
I 
I 

t 
I 
1 
1 
I 
I 
I 
I 

I 

I 

I 

i 

I 

F-221 



I 

I 
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I 

1 
I 

: 

1 
! 

! 
i 

I 

i 

i 
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1 
1 
I 
I 
I 
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I: 
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I 
I 
I 
I 
I 
6 
1 
I 



I 
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1 
I 
1 
I 
1 
I 
I 
I 
I 
f 
I 
I 
I 
I 
I 
I 
I 

G.0 ANALYTICAL DATA APPENDICES 

G- 1 
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G.l GRAVIMETRICS LABORATORY DATA 

G-2 
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G.l.l TSP GRAVIMETRICS LABORATORY DATA 
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ETS,  Inc. 
GRAVIMETRIC LABORATORY DATA 

T a r e  F i l t e r  Weights 
F i l t e r  D e s c r i p t i o n :  Quartz 

R e p o r t  P r e p a r e d  on: 11/24/92 P a g e  1 

G-9 

0.43570 

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

I 
I 

i 

- 



1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ETS,  Inc. 
GRAVIMETRIC LABORATORY DATA 

Tare Filter Weights 
Filter Description: Quartz 

Report Prepared on: 11/24/92 Page 1 

02/07/92 11:40 0.43662 NKL 
02/25/92 12:04 0.43639 NKL ............................................... 
02/07/92 11:40 0.43931 NKL 
02/25/92 12:04 0.43875 NXL 
02/26/92 09:02 0.43896 NKL 

G-10 

0.43639 



ETS, 1%. 
GRAVIXETRIC LABORATORY DATA 
. Tare Beaker Weights 

Report Prepared on: 12/21/92 Page 1 

G-11 

65.14282 

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

ii 



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

ETS, I n c .  
GRAVINETRIC LABORATORY DATA 

T a r e  B e a k e r  Weights 

R e p o r t  Prepared on: 12/21/92 Page 1 

G-12 

67 .94487 

67.34878 

64.87111 



ETS, InC. 
GRAVIMETRIC LABORATORY DATA 

Tare Beaker Weights 

Report Prepared on: 12/21/92 Page 1 

G-13 

64.79537 

66.91616 

64.91961 

66.11002 

_------------- 

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



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

ETS, Inc.  
GRAVIMETRIC LABORATORY DATA 

F i n a l  B e a k e r  Weights 
Job Number: 92-655 
R e p o r t  Prepared on: 12/21/92 Page 

B e a k e r  # 
F i l t e r  # 

Sample # 
R u n  I.D. 
Total  Vol.,ml 
A l i q u o t  V o l .  -----------_-_ 
06/15/92-009 
QO2/07/92-0037 
92-655-00500 
I N  -MM -R1 

-------------- 
06/15/92-010 

92-655-00501 
I N  -pIM -R1 

105.00000 

07/24/92-003 
QO8/28/92-0013 
92-655-00510 
I N  -MM -R2 

-------------- 

07/24/92-004 

92-655-00511 
I N  -MM -R2 

100.00000 

07/24/92-009 
QO2/07/92-0033 
92-655-00520 
I N  -UM -R3 

______________ 

C o n e t a n t  
T a r e  

Weight ( 9 )  

B e a k e r  
Filter 

65.14282 
0.43639 

---------_ 

---------- 
65.15493 
0.00000 

_--------- 
64.15320 
0.43570 

_--------- 
65.18466 
0.00000 

_--------- 
64.87111 
0.43921 

---------- 

F i n a l  Weight Data 
Date T i m e  Weight (9) Analyet 

11/16/92 17:58 65.65990 P J B  
11/18/92 09:07 65.66200 P J B  
11/19/92 11:11 65.66170 P J B  

11/16/92 18:11 65.16810 P J B  
11/17/92 11:34 65.16900 P J B  
11/18/92 09:08 65.16920 P J B  

-------------------. 
11/16/92 17:54 
11/18/92 09:26 
11/19/92 11:25 
11/19/92 17:26 
11/20/92 09:30 
11/21/92 13:42 
11/23/92 08:31 
11/24/92 07:32 

_-_____________________ 
64.66730 P J B  
64.66930 P J B  
64.67280 P J B  
64.67130 P J B  
64.66990 P J B  
64.66820 P J B  

- 

64.67290 Pjb 
64.66870 Pjb  

11/16/92 17:55 65.21410 P J B  
11/18/92 09:28 65.21550 P J B  
11/19/92 11:27 65.21510 P J B  

__-------_______________________________-- 
11/16/92 17:59 65.36240 P J B  

11/18/92 09:31 65.36400 P J B  
11/19/92 11:lO 65.36410 P J B  

11/17/92 11142 65.36130 P J B  

6 1 4  

65.16920 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Final Beaker Weights 
Job Number: 92-655 
Report Prepared on: 12/21/92 Page 

Beaker # 
Filter # 

sample Y 
Run I.D. 
Total vol.,m1 
Aliquot Vol. -------------- 

07/24/92-010 

92-655-00521 
IN -HH -R3 

98.00000 -------------- 
06/15/92-011 
Q02/07/92-0036 
92-655-00530 
OA -HH -R1  

--__----____-- 
06/15/92-012 

92-655-00531 
OR -HM -R1 

118.00000 

07/24/92-005 
QO2/07/92-0038 
92-655-00540 
OA -HH -Rz 

---__----___-- 

-------------- 
07/24/92-006 

92-655-00541 
OA -Hn -RZ 

-------------- 

Final Weight Data 
Date Tima Height (g) Analyet 

_----____---_____--_____________________~ 
11/16/92 18:07 65.36440 PJB 
11/17/92 11:41 65.36520 PJB 
11/18/92 09:32 65.36590 PJB 
11/19/92 11:22 65.36610 PJB 

......................................... 
11/16/92 l8:12 65.90320 PJB 
11/17/92 11:06 65.90470 PJB 
11/18/92 09:05 65.90380 PJB 
11/19/92 11:20 65.90490 PJB 
11/19/92 17:29 65.90460 PJB 

G-15 

2 

Constant 
Final 

Weight (9) 

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



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

ETS, Inc. 
GRAVIKETRIC LABORATORY DATA 

F i n a l  B e a k e r  Weights 
Job N u m b e r :  92-655 
R e p o r t  Prepared on: 12/21/92 Page 3 

B e a k e r  # 
F i l t e r  # 

Sample # 
R u n  I .D .  
Total  V o l . , m l  
A L ; . q u o t  V o l .  --____----____ 
07/24/92-011 
Q02/07/92-0039 
92-655-00550 
OA -Ul4 -R3 

----__-------- 
07/24/92-012 

92-655-00551 
OA -HI4 -R3 

105.00000 

07/24/92-001 
QO2/07/92-0035 
92-655-00560 
OB -HH -R1 

-------------- 

-------------- 
07/24/92-002 

92-655-00561 
OB -MM -R1 

110.00000 

07/24/92-007 
QO8/28/92-0012 
92-655-00570 
OB -MM -Rz 

_-____-------- 

Fina l  Weight D a t a  
D a t e  Time Weight (9) Analyst 

11/16/92 17:53 83.43070 P J B  
11/18/92 09:24 83.43400 P J B  
11/19/92 11:22 83.43440 P J B  

11/16/92 17:50 67.95370 P J B  
11/18/92 09:25 67.95550 P J B  
11/19/92 11:25 67.95510 P J B  

11/16/92 
11/18/92 
11/19/92 
11/19/92 
11/20/92 
11/21/92 
11/23/92 
11/24/92 --------- 

17:57 
09120 
11:17 
17:20 
1o:oo 
14:44 
08:20  
07:32 

, - - - - - - - - 

G-16 

65.53580 
65.53850 
65.54040 
65.54300 
65.54100 
65.53960 
65.54240 
65.54070 -------------- 

67.95510 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

F i n a l  Beaker Weights 
Job Number: 92-655 
Report Prepared on: 12/21/92 Page 

Beaker t 
F i l t e r  # 

sample # 
Run I . D .  
To ta l  Vol. , m l  
Aliquot Vol. ____________-- 
07/24/92-008 

92-655-00571 
OB -MM -R2 

115.00000 

08/24/92-021 
QO8/28/92-0014 
92-655-00580 
OB -MM -R3 

-------------- 

4 

Constant 
T a r e  

Weight (gl 

Beaker 
F i l t e r  

64.50708 
0.00000 

---------_ 

---------. 
64.96153 
0.43935 

Fina l  Weight Data 
Date T ime  Weight (g) Analyst  

117.00000 

08/24/92-023 
Q08/28/92-00lE 
92-655-00590 
I N  -MM -RO 

-------------- 

G-17 

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



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

r 

Beaker t 
Filter t 

Sample t 
Run I.D. 
Total Vol.,ml 
Aliquot V O l .  -------------- 
08/24/92-025 
Q08/28/92-0016 
92-655-00600 
OA -UU -RO 

----_-----_--- 
08/24/92-026 

92-655-00601 
OA -MH -RO 

100.00000 

08/24/92-021 
Q08/28/92-0017 
92-655-00610 
OB -MU -RO 

-------------- 

-----_----_--- 
08/24/92-028 

92-655-00611 
OB -)PI -RO 

105.00000 -------------- 

ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Final Beaker Weights 
Job Number: 92-655 
Report Prepared on: 11/24/92 Page 

Final Weight Data 
Date Time Weight (9) Analyst 

I .......................................... 
11/16/92 18:16 64.91950 PJB 
11/17/92 ll:02 64.92160 PJB 
11/18/92 09: 32 64.92060 PJB 
11/19/92 llr17 64.92060 PJB 

.......................................... 
11/16/92 18:16 66.11020 PJB 
11/17/92 lot59 66.11120 PJB 
11/18/92 09:34 66.11070 PJB 
11/19/92 11125 66.11130 PJB 
11/19/92 17:25 66.11120 PJB 

GI8 

5 

Constant 
Final 

Weight (9) 

65.84110 
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I 

G . 1 . 2  M201A/M202 LABORATORY DATA 

G-19 
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ETS, Inc. 
GRAVIHETRIC LABORATORY DATA 

Tare Beaker Weights 

Report Prepared on: 11/24/92 Page 1 

6 2 4  

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
1~ 
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ETS, Inc. 
GRAVIUETRIC LABORATORY DATA 

Tare Beaker Weights 

Report Prepared on: 11/24/92 Page 2 

G-25 

64.85896 

65.50907 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Tare F i l t e r  Weights 
F i l t e r  Description:  Fiberglass 

R e p o r t  Ptepared on: 11/24/92 Page 1 

91-0954 

91-0955 

91-0957 

G-26 

0.41265 

0.41402 

0.42719 

I 
I 
I 
I, 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 



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

ETS,  Inc.  
GRAVIMETRIC LABORATORY DATA 

T a r e  B e a k e r  Weights 

R e p o r t  P r e p a r e d  on: 11/24/92 P a g e  1 

B e a k e r  
Number 

07/20/92-015 

01/20/92-02[ 07/20/92 15:15 
01/22/92 11:03 
01/23/92 08:36 
01/24/92 08:31  

07/20/92 15:16 
01/22/92 ll:02 
01/23/92 08:42 
01/24/92 08:32 

---------------- 

64.66809 
64.66935 
64.66839 
64.66851 

64.61926 
64.61993 
64.61894 
64.61920 

G-2 7 

64.66851 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

F i n a l  Beaker Weights 
Job Number: 92-655 
R e p o r t  Prepared on: 11/30/92 Page 1 

Beaker # 
F i l t e r  t 

Sample t 
Run I . D .  
To ta l  V o l .  ,m: 
Aliquot  Vol. -------------. 
08/20/92-016 
91-0952 
92-655-01100 
I N  -1A2-Rl 

----- ------ --. 
08/20/92-017 

92-655-01102 
I N  -1AZ-R1 

95.00000 --- -------- --. 
08/21/92-001 
91-0956 
92-655-01108 
I N  -1AZ-R2 

-------------. 
08/21/92-002 

92-655-01110 
I N  -1Az-RZ 

100.00000 

08/21/92-007 
91-0960 
92-655-01116 
I N  -1A2-R3 

-------____--. 

F i n a l  Weight Data 
Date Time Weight ( g )  Analyst  

6 2 7  

68.25640 

66.33810 

67.91590 

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



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

ETS, Inc.  
GRAVIKETRIC LABORATORY DATA 

F i n a l  Beaker Weights 
Job Number: 92-655 
R e p o r t  Prepared on: 11/30/92 Page 

Beaker # 
F i l t e r  # 

Sample # 
Run I.D. 
Tota l  Vol . , m l  
Aliquot VOl. -_____-------_ 

08/21/92-008 

92-655-01118 
I N  -lAZ-R3 

120.00000 -------------- 
08/20/92-018 
91-0954 
92-655-01124 
OA -1AZ-R1 

-------------- 
08/20/92-019 

92-655-01125 
OA -1AZ-R1 
115.00000 
115.00000 

08/21/92-003 
91-0955 
92-655-01132 
OA -lAZ-RZ 

-------------_ 

______-------- 
08/21/92-004 

92-655-01134 
OA -lAZ-RZ 

125.00000 ______-------_ 

Constant 
T a r e  

Weight ( g )  

Beaker 
F i l t e r  

64.85896 
0.00000 

---------- 

---------- 
65.14296 
0.41335 

_--------- 
63.92726 
0.00000 

_--------- 
64.68669 

0.41444 

_----___-- 
66.24556 
0.00000 

---------- 

F i n a l  Weight Data 
Date Time Weight ( g )  Analyst  

11/18/92 10:06 65.12920 PJB 
11/19/92 14:23 65.13250 PJB 
11/20/92 11:47 65.13260 PJB 

G-28 

65.13260 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

F i n a l  Beaker Weights 
Job Number: 92-655 
Report Prepared on! 11/30/92 Page 3 

B e a k e r  # 
F i l t e r  # 

Sample # 

Tota l  Vol.,ml 
Aliquot  Vol. 

Run I . D .  

-------------_ 
08/21/92-009 
91-0959 
92-655-01140 
OA - lA2-R3 

---- ------- --- 
08/21/92-010 

92-655-01142 
OA -1A2-R3 

120.00000 

08/20/92-020 
91-0953 
92-655-01148 
OB - l A 2 - R 1  

-------------_ 

-------------- 
08/20/92-021 

92-655-01150 
OB -lA2-R1 

125.00000 

08/21/92-005 
91-0957 
92-655-01156 
OB -lA2-R2 

-------------- 

1 --- ----------- 

~~ ~~ 

F i n a l  Weight Data 
Date Time Weight ( g )  Analyst  

G-29 

66.87050 

I 
1 
I 
I 
I 
I 
1 
1 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
1 ;  



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

E T S ,  Inc.  
GRAVIWETRIC LABORATORY DATA 

F i n a l  B e a k e r  Weights 
Job Number: 92-655 
R e p o r t  Prepared on: 11/30/92 Page 4 

B e a k e r  # 
F i l t e r  # 

S a m p l e  # 
R u n  I . D .  
T o t a l  vol.,ml 
A l i q u o t  Vol .  -------------- 

08/21/92-006 

92-655-01158 
OB -lAZ-R2 

108.00000 

08/23/92-011 
91-0958 
92-655-01164 
OB -1AZ-R3 

-----____----- 

-------------- 
08/21/92-012 

92-655-01166 
OB -lAZ-R3 

125.00000 

08/20/92-010 
91-0962 
92-655-01172 
I N  -lAZ-RO 

_--_--___----- 

-------------- 
08/20/92-011 

92-655-01174 
I N  -lAZ-RO 

120.00000 _----____----- 

Fina l  Weight D a t a  
D a t e  T i m e  Weight (g)  Analyst 

11/18/92 1O:lO 67.32460 P J B  
11/19/92 14:28 67.32800 P J B  
11/20/92 11:50 67.32790 P J B  

G-30 



ETS, Inc. 
GRAVIHETRIC LABORATORY DATA 

F i n a l  Beaker Weights 
Job Number: 92-655 
Report Prepared on: 11/30/92 Page 

cons t an t  
Tare 

Weight (9) 

Beaker 
F i l t e r  ---------- 

64.25675 
0.42121 

Beaker P 
F i l t e r  t 

Sample # 
Run I . D .  
T o t a l  vol.,ml 
A l i q u o t  V o l e  -------------- 

08/20/92-012 
91-0961 
92-655-01180 
3A -1A2-RO 

F i n a l  Weight Data 
Date Time Weight ( g )  Analyst  

.......................................... 
11/18/92 09:50 64.67660 PJB 
11/19/92 14:09 64.68020 PJB 
11/20/92 11:31 64.68020 PJB 

_------------- 
08/20/92-013 

92-655-01182 
3A -1A2-RO 

115.00000 

38/20/92-014 
31-0963 
32-655-01188 
38 - lA2-RO 

08/20/92-015 

92-655-01190 
3B -1A2-RO 

115.00000 

G-3 1 

5 

Constant 
F ina l  

Weight (9) 

64.86180 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
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RECEIVED JAN 1 2 1993 
ETS Analytical Services, Inc. 

A subsidiary of ETS International, Inc. 

ms, Ipc. 
1401 Xunicipal Road N-if -  
Roepoke, VA 24012 
Al”: Dr. Ted aandel 

Re: Laboratory Analysis 
mSAS C l i e n t  No. 6593 
Pmjm 92-655 

T E/-: January b3 / 1 

SAMPLES CQLELTED BY: ETS, INC. 

.DhTE RECEIVED AT LBB: 11/11/92 

W S I S  FOR: Condensible Particulate Ilaterial, su l fate ,  6 
Chloride 

METHOD OF L.IIITsSIS: USEPA Mthod 202 

... 

I SZnPLB ANALYSIS D m  I 

Lab ID: 132687 client m: 92-655-01103 Ilatrh: AQuEous 
Other ID: 92-655-T/6-6.1 Description: EPA BRICK PLaNT 

Chloride 14.9 q / l  
bAnalysis  Date: 6JAU-1993 by: TLE 
h e t h o d :  Ion Chromatography 

bnna lys i s  D a t e :  12/31/92 by: CAS 
Condensible Particulate M a t e r i a l  116.6 mg 

hethod: USXPA Method 202 
b n t e :  Volume Weed 420.2 

bAnalysie D a t e :  5-AN-1993 by: TLH 
hethod: Ion chtomatography 

Sulfate  126 q / l  

Lab ID: 132688 cii-t m: 92-655-0iiii matrix: A Q ~ S  
other ID: 92-655-T/6-6.1 Description: EPA BRICK PLaNT 

Chloride 26.7 mg/l 
bAnalysis  Date: 64AN-1993 by: TLE 
bethod: Ion Chrauatography 

Condeneible Particulate M a t e r i a l  102.0 mg 
h n a l y s i s  D a t e :  12/31/92 by: QLS 

C>Comments: volume Uaed 389.3 
k h o d :  USKPA -hod 202 

REPORT CQNTnmgD ON NXXT PAGE 

G-3: 1401 Municipal Road, NW -Roanoke, Virginia 24012-1309 -Telephone: 703-265-0004 - FAX: 703-5634866 
@ Prinlcd an recyclcd paper .zg Wnwd on recyclable ppcr 



ETS, Inc. 
-port of 01/12/93 
Page Bo. 2 

I I 981IpLE AlIBLpSIS DATA 
Lab ID: 132688 (continued) 

Sul fa te  142 mg/l 
h n a l y s i e  D a t e :  5 4 - 1 9 9 3  by: Pg 

hethod: Ion Chrtnratography 

Lab ID: 132689 C l i e n t  ID: 92-655-01119 Matri.: AQWODS 
Other ID: 92-655-T/6-6.1 Description: KPA W C X  PLANT 

Chloride 12.0 mg/l 
b n a l y e i e  D a t e :  6 4 - 1 9 9 3  by: "LE 
b4ethod: Ion Chromatography 

Condensible Par t iculate  Material 68.6 m g  
b n a l y e i s  D a t e :  12/31/92 by: CAS 
hathod: USEPA Method 202 
L m t s :  Volume U s e d  361.5 

Sulfate  160 m g / l  
b n a l y e i a  D a t e :  5 4 - 1 9 9 3  by: Pg 

kethod: Ion Chrcrmatography 

Lab ID: 132690 Client I D x  92-655-01127 M a t r h :  AQnEMls 
Other ID: 92-655-T/6-6.1 Description: KPA W C K  PLAKC 

Chloride < 1.0 mg/l 
bAnalyeis Date: 64M-1993 by: Pg 

bathod: Ion Chrometography 
Condensible Particulate Material 9.6 mg 

b n a l y a i s  Date: 12/31/92 by: CAS 

b t s :  volume used 498.8 
kethod: USKPA Method 202 

Sulfa te  45.0 mg/l 
bAnalyeie D a t e :  5 4 - 1 9 9 3  by: Pg 

kethod: Ion Cbsomatography 

Lab ID: 132691 C l i e n t  ID: 92-655-01135 xatrh: AQmus 
Other ID: 92-655-T/6-6.1 Description: EPA BRZCK PLrWI 

Chloride < 1.0 mg/r 
bAnalysis Data: 6-JAti-1993 by: "LE 
kethod: Ion cbrrrmatography 

Condensible Par t iculate  M a t e r i a l  11.9 mg 
bAnalysis Data: 12/31/92 by: CAS 
hethod: USKPA xethod 202 
k t e :  Volume Used 469.2 

bAnalysie Date: 5 4 - 1 9 9 3  by: TLE 
bethod: Ion Chramatography 

Sul fa te  74.0 mg/l 

REPORT CQWJXNUED ON NgxT PAGE 
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ETS, Inc. 
Report Of 01/12/93 
Page 80. 3 

I SFInPLE AKALXSIS DA!rA I 

Lab ID: 132692 C l i e n t  ID: 92-655-01143 matrix: AQUEOUS 
other m: 92-655-~/6-6.1 Description: KPA BRICK PLANT 

Chloride 1.0 m g / l  
bAnalysis Date: 6-7"-1993 by: TU3 
k t h o d :  Ion Chraoatcqraphy 

Condensibla Particulate M a t e r i a l  10.8 nq 
bAnalysis D a t e :  12/31/92 by: CAS 

bcaumnts:  volume ueed 433.4 
kethod:  USEPA llethod 202 

Sulfate  - 61.0 mg/l 
bAnalysis D a t e :  5-nN-1993 by: TLH 
&hod: Ion Chramatography 

Lab m: l32693 client m: 92-655-01151 Matrix: AQUEOUS 
Othar ID: 92-655-T/6-6.1 Description: EPA BRICK PLWT 

Chloride < 1.0 mg/l  
bAnalysis Date: 64iW-1993 by: TLE 
sod: Ion Chramatography 

Condensible Part iculate  Material 11.3 mg 
bAnalysis Date: 12/31/92 by: CAS 
be thod :  USEPA Uethod 202 
L-ts: V o l u m e  Used 470.6 

bAnalysie D a t e :  5-JXN-1993 by: T I 5  
k h o d :  Ion Cbrcmatography 

Sulfate  40.0 nq/l 

Lab ID: 132694 C l i e n t  ID: 92-655-01159 Llatrix: AQUEOUS 
other m: 92-655-~/6-6.1 Description: KPA BRICK 

Chloride e 1.0 nq/l 
bAnalysis D a t e :  6JAA-1993 by: TI5 
bnethod: Ion Cbrcmatography 

Condensible Particulate M a t e r i a l  1.4 mg 
bAnalyeis Da te :  12/31/92 by: CBS 
&hod: USISPA Method 202 
-ts: Volume Used 504.3 

Sulfate  45.0 m g / l  
b l n a l y s i s  Date: 5JAA-1993 by: ~g 

hethcd: Ion Chranatography 

 ab m: 132695 client m: 92-655-01167 Matrix: aQmOus 
Othe,r ID: 92-655-T/6-6.1 Description: XPA BRICK PLWT 

Chloride < 1.0 mg/l 
bAnalysis Date: W - 1 9 9 3  by: TLB 
&od: Ion Cluauatography 

REPORT cDATIA(JKD on mxT PAGE 
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ms, Inc. 
Report of 01/12/93 
Page No. 4 

I SAMPLE bMLtYSIS DATA 
r,ab m: 132695 (continued) 

Condenaible Particulate M a t e r i a l  10.0 mg 
bAualyeia D a t e :  11/31/92 by: CBS 
bHethod: USXPA llethcd 202 
k t e :  Volume Used 408.2 

h n a l y e i e  D a t e :  5JBB-1993 by: TLH 
bH&hod: Ion Chromatography 

Sulfate  63.0 mg/l 

I b m: 32696 Client Ill: 92-655-01175 Ilatrix:. AQOEOUS 
Other ID: 92-655-T/6-6.1 Description: KPA BRICK PLANT 

chloride c 1.0 mg/l  
bAnalysis Date: 6JBB-1993 by: TLH 
bfethod: Ion Chromatography 

Condenaible Particulate M a t e r i a l  3.1 mg 
h n a l y s i e  D a t e :  12/31/92 by: CAS 
bethod: USWA Method 202 
k-ts: Volume U s e d  297.6 

k h a l y s i s  D a t e :  5-JAR-1993 by: TLH 
bnethod: Ion chromatcqraphy 

Sulfate  0.7 m g / l  

r,ab m: 132697 C l i m t  ID: 92-655-01183 Matrk: AQOEOu.5 
Mher ID: 92-655-T/6-6.1 Description: EPA BRICK PLANT 

Chloride 2.9 mg/l 
h n a l y a i s  D a t e :  7JAA-1993 by: "LE 
~X4ethod: Ion Chromatography 

Condensible Particulate Material 3.3 mg 
~DAnalyeis Date: 12/31/92 by: CAS 
LXkethod: USXPA Method 202 
LzCOrmrants: Volume U e e d  296.5 

bAnalyaie D a t e :  S-JAB-1993 by: TLH 
hethod: Ion Chromatography 

Sulfate  0.7 mg/l 

 ab m: 132698 Client ID: 92-655-01191 M a t r k :  aQwous 
other m: 92-6~5-~/6-6.1 Description: SPA BRICK PLANT 

Chloride 2.4 mg/l 
h n a l y s i a  D a t e :  S-JW-1993 by: TLH 
hethod: Ion Chromatography 

Condensibla Particulate Materid 1.5 mg 
h n a l y s i e  D a t e :  12/31/92 by: CAS 
bathod: USSPA Mhcd 202 
B>comments: Volume Used 292.1 

REPORT CONTIHWD ON "I! PAGE - 
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ETS, Inc. 
Report of 01/12/93 
Page Hoe 5 

I SBIIPLB AmUYSIS DATA I 
LaD ID: 132698 (continued) 

Sulfate  0.7 mg/l 
bAnalysie D a t e :  5-JAN-1993 by: TLH 
h e t h o d :  Jon Chramatography 

Lab ID: 132701 C l i e n t  ID: 92-655-01122 M a t r k :  mu2 
0th- ID: 92-655-T/6-6.1 Description: EPA BRICK PLZbR'T 

Condensible Particulate M a t e r i a l  55.2 mg 
bAnaly8is Date: 12/31/92 by: CBS 
h e t h o d :  USKPA Method 202 

Lab ID: 132702 C l i e n t  ID: 92-655-01130 M a t r k :  mu2 
Other ID: 92-655-T/6-6.1 Description: EPA BRICK PLUiT 

Condeneible Particulate M a t e r i a l  36.6 mg 
b n a l y s i e  Date: 12/31/92 by: CAS 
h t h o d :  USEPA &+.hod 202 

Lab ID: 132703 client m: 92-6ss-01138 M a t r k :  mu2 
0th- ID: 92-655-T/6-6-1 Description: EPA BRICK PLZbR'T 

Condensible Par t iculate  Material 29.2 mg 
b?malysis D a t e :  12/31/92 by: CAS 
h e t h o d :  USEPA Method 202 

 ab m: 132704 client m: 92-655-0ii46 M a t r k :  mu2 
~ t h e r  m: 92-65~-~/6-6.1 Description: EPA BRICK PLZbR'T 

Condeneible Par t iculate  M a t e r i a l  62.9 mg 
h n a l y s i e  D a t e :  12/31/92 by: CBS 
hethod: USEPA Methcd 202 

 ab m: 132705 C l i e n t  ID: 92-655-01154 M a t r k :  mu2 
other m: 92-655-~/6-6.1 Description: EPA BRICK PLZbR'T 

Condenaible Particulate M a t e r i a l  14.7 m g  
bAnalysis D a t e :  12/31/92 by: CAS 
bx&thod: USEPA Method 202 

Lab ID: 132706 C l i e n t  m: 92-655-01162 M a t r k :  HecI.2 
Other ID: 92-655-T/6-6-1 Description: EPA BRICK PLaBT 

Condensible par t iculate  M a t e r i a l  26.2 mg 
h n a l y e i e  D a t e :  12/31/92 by: CAS 
hethod: USEPA Method 202 

 ab m: 132707 C l i e n t  ID: 92-655-01170 M a t r k :  neu.2 
Other ID: 92-655-T/6-6-1 Description: EPA BRICX PLblPT 

Condeneible P a r t i c u l a t e  Material 21.1 mg 
bAnalysis Date: 12/31/92 by: CAS 
h e t h o d :  USEPA llethod 202 

=PORT WNTINUED ON NEXT PAGE 
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ETS, Inc. 
Report of 01/12/93 
Page No. 6 I 

 ab m: 132708 client m: 92-655-0ii7a matrix:  Meu.2 
other m: 92-655-~/6-6.1 Description: EPA BRICK PLBAT 

CondePsible P a r t i c u l a t e  material 25.9 mg 
banalysis D a t e :  12/31/92 by: CBS 
aXWth0d: USEPA Method 202 

Lab ID: 132709 client m: 92-655-01186 naerk: neu2 
otbae m: 92-655-~/&6.1 Description: EPA BRICK PLBAT 

Condeneible Particulate Material 16.3 aq 
bAnalysis D a t e :  12/31/92 by: QL9 
h e t h o d :  USEPA Method 202 

 ab m: 132710 C l i e n t  m: 92-655-01194 matrix:  lleQ3 
other m: 92-655-T/6-6.1 Description: EPA BRICK PLiWT 

Condeaaible Particulate m a t e r i a l  87.3 mg 
banalysie Date: 12/31/92 by: CBS 
LX!lethOd: USEPA Hethod 202 

I 
I 
I 
I 
I 

I I I 

I -- 
NOTE: me volume used for the Sulfate analyses w a & i X &  - .- - ET- sample Nos. 132687 to 132697 yere aqueous fractions. samples 

Nos. 132701 to 132712 were the methylene chloride fractione. 

1 If we may be of aeaietance, please contact us a t  any time. 

Sincerely, 
ETS awLLpTIcy. SERVICES, mc. - 

G-3  7 

@ F'rinicd an recycled pper 2; Printed on recyclable p p e r  

I 
I 
1 
I 

I 

I~ 



I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

Condensible Par t i cu la te  
h i s s  ions  

EPA Method 202 

ETSAS I D  I E:&IfSC. Final  ut. 

G-38 



, I  



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

U 
z 
U 

. 
v1 

E 
W 

d 
In 

ID 
3 

LO 
3 

.. 

.. 

4 c 

N 

\ 
3 
d 
\ 
d 
3 

m 

u 
0 
il 

W 
la 
a 
S 
a 
In 

n 
il 
Y 
Y 

k! 

N 
I n 0  
L O N  
I D \  

N 3  

N 

i a  
m o  

i U 
C 

8 
. . . .  

. .  

. .  

: i 

* 

. .  



d 

CI 

0 
el 

kl 

el 
a 
z 

U 
z 
u 

- u  
r n w  
m 
w n  

cl 
w 
w 

a 

N 
I n 0  
Y I N  a \  
N . +  
m o  

N 

i a  

PI 
U m n 

U 

x 
m 
C 
d 

3 

PI 
. + P I  a a  

In 
5 &  

u .  
 PI^ 
5 ;  
0 

u 
PI 
C 
4 .  

u z  
E 
0 
0 

m o  

- 
PI 

€ 2  

In 

3 a d  
m 

- 
I '  I 

I. 
I 
I 
I 
I 
I 
I 
I 
I 

.? - I  I 

I 
I 
I 
I 

0 

I 
i 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

N 

\ 
d 
r( 
\ 

m 

3 
3 

N 
I n 0  
I n N  w \  
I U  
N 3  
m o  

N 

0 7 1  
2 0  c u u n  0 
a . r  
l4- 
u u  
0 0 0  
U - h  

C P  

U 
C 

E 
0 
0 

l 4 .  m n  
. e .  
AJH 
0 

... .. 
,.- 

I 

3 .  

. .. 

. : 

.. 
I. v .  



N 

\ 
3 
3 
\ 
r( 
rl 

m 

w 
et 
a 
s2 

0 
I 

r 

N 
I n 0  
I n N  
I D \  
I <  

N r l  

N 
m o  

3 c  
3 .  
c r  

! 

! Z  

4 .  
1 0  

I 
I 
I 
I 
I 
I 
I 
1 
I 

U 1 I 
I 

I 
I 
I 
I 
I 
I 

I 
i 



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

G.1.3 M201 GRAVIMETRICS LABORATORY DATA 

G-44 



I1 
ci 
i 
i 
1 
i 
i 
i 
i 
I 
4 
1 
I 
I 
1 
1 
I 
I 
I 
I 

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

I- D'L 0.2442 

-0.24 \P 
.oo 'LLt 

. .  

G-45 



. .  . .  

G-46 



I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
...I 
I 
I 
I 
I 
I 
I 
I 
I G-47 



G-4 8 

. . .  . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 



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

G.1.4 ANDERSEN IMPACTOR LABORATORY DATA 

G-49 



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

U 
z 
n 

. 
Io 

h 

m 

ID m 
N m 
0 
rl 

.. 

.. 
4 
h 

N 

\ m 
rl 
\ 
N 
rl 

m 

0 
0 
cl 

I3 
m $  m u  
ID 

k .  

$ 2  

0 
m 
I 

L1 



N 
\ 
m 
.-I 
\ 
N 
rl 

m 

0 
0 
la 

W 

la 
U 

= a  
E 

m 
% a 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

4 0 I 



I 
I 
I 
I 
I 
I 
I 
1 
I 
t 
I 
I 
1 
I 
I 
1 
I 
I 
I 

ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Final Beaker Weights 
Job Number: 92-655 
Report Prepared on: 11/24/92 Page 1 

Beaker # 
Filter # 

Sample t 
Run I.D. 
Total Vol.,m 
Aliquot Vol. ------------- 

08/20/92-003 

92-655-00406 
IN -IMP-RZ 
80.00000 
80.  00000 ------------- 

08/20/92-004 

92-655-00411 
IN -IMP-R3 
60.00000 
60.00000 ___--------__ 

08/20/92-005 

92-655-00421 
OA -IMP-R2 
80.00000 
80.00000 ------------- 

08/20/92-006 

92-655-00426 
OA -1XP-R3 
80.00000 
80.00000 ------------- 

08/20/92-007 

92-655-00436 
OB -1KP-IU 
150.00000 
150.00000 ------------- 

G-52 

Constant 
Final 

Weight (g) 

65.26940 

64.21090 

64.80050 

65.96550 



ETS, InC. 
GRAVImTRIC LABORATORY DATA 

Final  Beaker Weights 
Job Number: 92-655 
Report Prepared on: 11/24/92 Page 

Beaker t 
F i l t e r  # 

sample # 
Run I . D .  
Total  Vol.,m 
Aliquot VOl. 

08/20/92-008 

92-655-00441 
OB -IMP-R3 

80.00000 
80.00000 

07/20/92-019 

92-655-00446 
IN -INP-R4 
77 .OOOOO 
77.00000 ------------- 

07/20/92-020 

92-655-00451, 
JA -IMP44 
75.00000 
75.00000 --___------__ 

07/20/92-021 

92-655-00456 
JB -IMP-R4 
108.00000 
108.00000 
-------------I 

Constant 
Tare 

'e ight  (91 

Beaker 
F i l t e r  

64.92131 
0.00000 

--------. 

--------- 
65.14728 
0.00000 

--------- 
64.66857 
0.00000 

--------- 
64.61920 
0.00000 

--------- 

F i n a l  Weight Data 
Date Time Weight ( g )  Analyst 
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ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Silica G e l  Weight6 

Report Prepared on: 11/24/92 Page 1 



ETS, Inc. 

Si l ica Gel Weights 
GRAVIXETRIC LABORATORY DATA 

R e p o r t  Prepared on: 11/23/92 Page 1 

Descr ipt ion 

.................... 
BRIGHT BLUE 
**VOID** 

BLUE 

LIGHT BLUE 
*+VOID** 

DIRTY BLUE 

LIGHT BLUE 
*VOID 

LIGHT BLUE 

DARK BLUE 

DARK/= BLUE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
u 
I 
I 
I 
I 
I 
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GRAVIMETRIC LABORATORY DATA 

Silica G e l  Weights 

Report Prepared on: 11/23/92 

G-75 

Page 1 

Tare Weight (g) Final Weight (9)  Description 

200.0000 215.5300 
PINK/ORANGE 

.................... 
LIGHT PINK/ORANGE 

92-655-00528 200.0000 211.0300 
LIGHT PINK/PURPLE 

92-655-00548 200.0000 216.1900 
LIGHT PUR€'LE/PINX 

200.0000 218.8800 
LIGHT PURPLE/PINK 

.................... 
VERY LIGHT PURPLE/ 
PINK 

214.7800 

215.4100 

I 
I 
I 
1 
I 

92-655-00598 200.0000 200.0000 

200.0000 200.0000 
)ARK BLUE 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Silica Gel Weights 

Report Prepared on: 11/23/92 

sample 
Number .-------------- 

92-655-00905 

92-655-00906 

92-655-00923 

92-655-00941 

92-655-00950 

92-655-00960 

200.0000 

200.0000 

200.0000 

200.0000 

200.0000 

200.0000 

Page 1 

I 
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ETS, Inc. 

Silica Gel Weights 
GRAVIMETRIC LABORATORY DATA 

Report Prepared on: 11/23/92 

92-655-01147 

92-655-01156 

~ ~~ - 

Tare Weight (g) 

200.0000 

200.0000 

200.0000 

200.0000 

0.0000 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
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ETS Analytical Services, Inc. - - 
Proudly sming indusuy and govcmmcnt since 1973. 

A subsidiary of ETS International, Inc. 

A USEPA Cmuact Laboratory 

ETS, Inc. 
1401 Municipal Road N.W. 
Roanoke, VA 24012 
ATTN: Dr. Ted Handel 

Re: Laboratory Analysis 
ETS Project #92-655-6 

REPORT DATE/NUMBER: January 25, 1993 

SAXrpLES COLLECTED BY: Client 

ANALYSIS FOR: Metals by Inductively Coupled Plasma Emission (ICP), Graphite 
Furnace Atomic Absorption (GFAAS), and Cold Vapor AAS 

METHOD OF ANALYSIS: Methodology for the Determination of Trace Metal Emissions 
in Exhaust Gaases From Stationary Combustion Processes, USEPA 

INSTRUMENTAL: Bacharach CVRAS, 2000 ICP, PE 25100 GFAAS 

I SAMPLE PREPARATION INFORMATION I 

LAB ID 
133268 
133269 
133270 
133271 
133272 
133273 
133274 
133275 
133276 
133277 
133278 
133279 
133280 
133281 
133282 
133283 
133284 

RUN # 
IN - MM - R 1 
IN-MM-R1 
IN-MM-R1 
IN-MM-R1 
IN-MM-R1 
OA-MM-Rl 
OA-MM-R1 
OA-MM-R1 
OA-MM-R1 
OA-MM-R1 
OB-MM-R1 
OB-MM-Rl 
OB-MM-R1 
OB-MM-R1 
OB-MM-R1 
IN-MM-RZ 
IN-MM-RZ 

INIT VOL 
F'RACTION (ml) 
lA & 18 105 
2A 8 ZB 438 
3A 55 
3B 188 
3c 226 
1A & 1B 112 
2A & 2B 504 
3A 55 
38 206 
3c 204 
lA & 1B 99 
2A h 2B 488 
3A 110 
38 207 
3c 312 
lA & 1B 106 
2A & 2B 609 

DIG VOL 

105 
338 

ICP/AAS 

500 
112 ' 

404 

500 
99 
388 

500 
106 
509 

PIN VOL DIG VOL 

300 10.0 
150 10.0 

10.0 
10.0 

500 10.0 
300 10.0 
150 10.0 

10.0 
10.0 

500 10.0 
300 10.0 
150 10.0 

10.0 
10.0 

500 10.0 
300 10.0 
150 10.0 

IcP/AAs WAAS 

I REPORT CONTINUED ON NEXT PAGE I 
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ETS, Inc. / Project 192-6556 
Report of January 25, 1993 
Page NO. 2 

I REPORT CONTINUED ON NEXT PAGE 1 

I 1 SAHPLE PREPARATION INFORHATION 1 

LAB ID 
133285 
133286 
133287 
133288 
133289 
133290 
133291 
133292 
133293 
133294 
133295 
133296 
133297 
133298 
133299 
133300 
133301 
133302 
133303 
133304 
133305 
133306 
133307 
133308 
133309 
133310 
133311 
133312 
133313 
133314 
133315 
133316 
133317 
133318 
133319 
133320 
133321 
133322 
133323 
133324 
133325 
133326 
133327 

RUN I 
IN-HH-RZ 
IN-HH-RZ 
IN-HH-RZ 
OA-HH-RZ 
OA-HH-RZ 
OA-HH-RZ 
OA-HH-RZ 
OA-MU-RZ 
OB-HH-RZ 
OB-HH-RZ 
OB-MM-RZ 
OB-HH-RZ 
OB-HH-RZ 
IN-HH-R3 
IN-HH-R3 
IN-HH-R3 
IN-HH-R3 
IN-HH-R3 
OA-HH-R3 
OA-HH-R3 
OA-HH-R3 
OA-HH-R3 
OA-HH-R3 
OB-HH-R3 
OB-HH-R3 
OB-HH-R3 
OB-HH-lU 
OB-HH-R3 
IN-HH-RO 
IN-HH-RO 
IN-MU-RO 
IN-HH-RO 
IN-HH-RO 
OA-EM-RO 
OA-HH-RO 
OA-HH-RO 
OA-HH-RO 
OA-HH-RQ 
OB-HH-RO 
OB-HH-RO 
OB-HH-RO 
OB-HH-RO 
OB-HH-RO 

INIT VOL 
FRACTION (ml) 
3A 38 
3B 195 
3c 262 
lA & 1B 106 
2A L 2B 460 
3A 53 
3B 222 
3c 233 
lA L 1B 112 
2A & 2B 490 
3A 49 
38 205 
3c 268 
lA L 1B 114 
2A L 28 374 
3A 47 
38 218 
3c 90 
lA L 1B 104 
2A L 2B 515 
3A 28 
38 305 
3c 175 
lA & 1B 104 
2A L 2B 478 
3A 72 
36 310 
3c 233 
lA L 1B 108 
2A & 26 356 
3A 45 
3B 208 
3c 300 
lA L 18 108 
2A & 28 295 
3A 51 
3B 210 
3c 303 
lA & 18 106 
2A P 26 430 
3A 225 
38 370 
3c 290 

D I G  VOL 
ICP/AAs 

500 
106 
360 

500 
112 
390 

500 
114 
274 

500 
104 
415 

500 
104 
378 

500 
108 
256 

500 
108 
195 

500 
106 
330 

500 

FIN VOL 
ICP/AAs 

500 
300 
150 

500 
300 
150 

500 
300 
150 

500 
300 
150 

500 
300 
150 

500 
300 
150 

500 
300 
150 

500 
300 
150 

500 

DIG VOL 
CVAAS 
5.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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ETS, Inc.  / P r o j e c t  192-655-6 
R e p o r t  of January 25, 1993 
Page No. 3 

r SAMPLE ANALYSIS DATA I 

Lab I D :  133268 
Antimony 
Arsenic  
B e r y l  1 i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
Selenium 

Lab ID: 133269 
Antimony 
Arsenic  
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
Selenium 

Descript ion:  Frac t ion  I.A h 1~ Tra in  ID:  IN-W-R1 
< 1.50 pg, Total  
13.30 pg, Total 
0.18 pg, To ta l  
1.92 pg, Total 
9.21 pg, To ta l  

111.00 pg, To ta l  
372.00 pg. Total  

< 0.60 pg, Total 
7.98 p g ,  Tota l  

382.00 pg, To ta l  
39.10 pg, To ta l  

.,.’ 

Descript ion:  Frac t ion  2A & 2B Train  ID: IN-MU-R1 
< 0.97 pg, To ta l  

5.62 pg. To ta l  
< 0.02 pg, To ta l  

0.23 pg, To ta l  
2.08 pg, To ta l  

, 
1.60 pg, To ta l  /’ 
2.72 pg, To ta l  
1.01 pg, To ta l  
1.14 pg, To ta l  

< 97.20 pg, To ta l  
< 0.78 pg, To ta l  

Lab ID: 133270 Descript ion:  Frac t ion  3A T r a i n  I D :  IN-MU-R1 
Mercury < 0.11 pg, T o t a l  

Lab ID: 133271 Descript ion:  Frac t ion  3B Train  ID: IN-PM-Rl 
Mercury 2.27 pg, Total  

Lab ID: 133272 Description: Frac t ion  3C T r a i n  I D :  IN-MU-Rl 
Mercury < 1.00 pg, Total  

Lab ID:  133273 Descript ion:  Frac t ion  lA & le  Tra in  I D :  OA-HH-R~ 
Antimony < 1.50 pg, T o t a l  
Arsenic  3.20 pg, To ta l  
B e r y l  1 i u m  0.08 pg, Total  
Cadmium 2.58 pg, T o t a l  
Chromium 6.87 pg, Tota l  

Manganese 87.80 pg, Tota l  
Mercury < 0.60 pg, Tota l  
N i c k e l  9.15 pg, T o t a l  
Phosphorus <150.00 pg, To ta l  

Lead 82.20 pg, To ta l  /” 

I REPORT CONTINUED ON NEXT PAGE I 
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ETS, Inc. / Projec t  192-655-6 
Report of January 2 5 ,  1993 
Page No. 4 

1 SAMPLE ANALYSIS DATA I I 
Lab I D :  133273 (continued) 

Selenium 

Lab I D :  133274 
Antimony 
Arsenic 
B e r y l  1 i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
Selenium 

Lab  I D :  133275 
Mercury 

Lab  I D :  133276 
Mercury 

Lab ID:  133277 
Mercury 

Lab  I D :  133278 
A n t  b o n y  
Arsenic 
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
Selenium 

Lab  ID:  133279 
Antimony 
Arsenic 
B e r y l  1 i u m  
Cadmium 
Chromium 
Lead 

15.90 pg, Total  

Description: Fraction 2A & 2B Train I D :  OA-KM-R1 
< 0.94 pg, Total  

3.62 p g ,  Total 
< 0.02 pg, Total 

0.23 p g ,  Total 
2.53 pg, Tota l  
1.14 p g ,  T o t a l  
4.68 pg, Tota l  

3.65 pg, Total 
< 93.60 p g ,  Tota l  

1 . 2 1  pg, Tota l  

< 0.37 pg, Tota l  

Description: Fraction 3A Train I D :  OA-KM-R1 
< 0.11 pg, Tota l  

Description: Fraction 3B Train I D :  OA-HH-R1 
3.44 p g ,  T o t a l  

Description: Fraction 3C Train I D :  OA-HH-Rl 
< 1.00 pg, Total 

Description: Fraction 1A & 18 T r a i n  I D :  OB-KM-R1 
< 1.50 pg, Total  

0.08 pg, Tota l  
9.09 pg, Total 
8.25 pg, Tota l  

70.80 pg, T o t a l  

< 0.60 p g ,  Tota l  
6.57 p g ,  Total  

311.00 pg, T o t a l  

< 0.60 pg, Total 

108.00 pg, Total /' 

5.95 p g ,  Total 

Description: Fraction 2A & 2B Train ID: OB-KM-Rl 
0.94 p g ,  Tota l  
3.16 p g ,  T o t a l  

< 0.02 uq, Tota l  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
a 

- 

I 
'I 

0.26 pg, Total 
< 1.89 pg, Total  

2.94 p g ,  Total 
I REPORT CONTINUED ON NEXT PAGE I 
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ETS, Inc. / Project  t92-655-6 
Report of January 25, 1993 
Page NO. 5 

il 
I SAXPLE ANALYSIS DATA I 
Lab I D :  133279 (continued) 

Xanganese 16.40 pg, Total 
Mercury < 0.98 pg, Total 
Nickel 3.74 pg, Total 
Phosphorus < 94.30 pg, Total 
Selenium < 0.38 pg, Total  

Lab  I D :  133280 Description: Fraction 3A Train I D :  OB-XX-R1 
Xercury c 0.22 pg, Total 

Lab I D :  133281 Description: Fr tcr ion 3B Train I D :  OB-XX-R3 
Xercury 5.57 p g ,  Total 

Lab  ID:  133282 Description: Fraction 3C Train ID:  OB-XX-Rl 
Xercury 1.00 pg, Total 

Lab  ID:  133283 
Antimony 
Arsenic 
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Xercury 
Nickel 
Phosphorus 
Selenium 

L a b  ID: 133284 
Antimony 
Arsenic 
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Xanganese 
X e r c u r y  
Nickel 
Phosphorus 
Sele;!ium 

Description: Fraction 1A & 1 B  Train I D :  IN-XX-RZ 
< 1.50 pg, Total  

10.50 pg, Total  
0.18 pg, Total 
5.49 pg, Total 

17.90 p g .  Tota l  
56.20 pg, Total 

< 0.60 pg, Total 
11.90 pg, Total  

600.00 pg. Total 
7.18 p g ,  Total 

312.00 pg, Total 

Description: Fraction 2A & ZB Train I D :  IN-XX-RZ 
< 0.90 pg, Total 

7.12 pg, Tota l  
< 0.02 pg. T o t a l  

0.20 pg, Total 
C 1.79 p g ,  Total 

0.42 p g ,  Total 
23.20 p g ,  T o t a l  

< 1.22 p g ,  Tota l  
1.99 pg, Total 

< 89.70 p g ,  Total 
0.59 p g ,  Total 

/” 

I REPORT CONTINUED ON NEXT PAGE I 
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ETS, Inc.  / P r o j e c t  #92-655-6 
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Page No. 6 

I 
I SAXPLE ANALYSIS DATA I 

Lab  ID:  133285 
Mercury 

L a b  ID:  133286 
Mercury 

L a b  I D :  133287 
Mercury 

Lab ID: 133288 
Antimony 
Arsenic  
Beryll ium 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
N i c k e l  
Phosphorus 
Selenium 

L a b  I D :  133289 
Antimony 
Arsenic  
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel  
Phosphorus 
Selenium 

L a b  I D :  133290 
Mercury 

L a b  I D :  133291 
Mercury 

L a b  I D :  133292 
Mercury 

Descr ipt ion:  Frac t ion  3A Train  I D :  IN-XX-FS 
0.17 pg,  Tota l  

Descr ipt ion:  Frac t ion  38 Tra in  I D :  IN-XX-RZ 
1.58 pg,  Tota l  

Descr ipt ion:  Frac t ion  3C Tra in  I D :  IN-MM-RZ 
c 1.00 pg,  Tota l  

Deecript ion:  F rac t ion  1A ti 1B T r a i n  ID: OA-XX-FS 
c 1-50 pg, Tota l  

4.04 p g ,  Tota l  
< 0.03 pg,  Tota l  

4.98 p g ,  Tota l  
23.60 pg,  Total 
27.50 pg, Tota l  
124.00 pg,  T o t a l  

< 0.60 pg,  Tota l  
15.20 pg, Tota l  

164.00 p g ,  Tota l  
15.70 pg, Tota l  

/ 

Descript ion:  Frac t ion  ZA & 2B Tra in  I D :  OA-MM-e 
C 0.96 pg,  T o t a l  

4.01 pg,  Tota l  
< 0.02 pg, Tota l  

0.32 pg,  Total 
< 1.92 pg, Tota l  

4.44 pg, Tota l  
9.14 pg,  Tota l  

C 0.92 p g ,  T o t a l  
2.32 pg,  Tota l  

c 95.80 pg,  Tota l  
C 0.38 pg, Tota l  

/ 

Descript ion:  Frac t ion  3A Tra in  I D :  OA-XX-m 
0.14 pg, T o t a l  

Descr ipt ion:  Frac t ion  3B Tra in  I D :  OA-MM-R2 
2.86 pg, Tota l  

Descr ipt ion:  Frac t ion  3C Train  I D :  OA-IM-RZ 
c 1.00 p g ,  Tota l  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
3 
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I SAMPLE ANALYSIS DATA I 

Lab  I D :  133293 
Antimony 
Arsenic  
Beryll ium 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
Selenium 

Lab  I D :  133294 
Antimony 
Arsenic  
B e r y l  1 i u m  
Cadmium 
chromium 
Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
Selenium 

Descript ion:  F rac t ion  lA & 16 Train  ID:  OB-UM-RZ 
C 1.50 pg, Tota l  

2.87 p g ,  T o t a l  
C 0.03 p g ,  Total  

9.45 p g ,  Total 
23.20 p g ,  T o t a l  
24.00 p g .  Tota l  , 

127.00 p g ,  T o t a l  ’ 
< 0.60 p g ,  Tota l  

e150.00 p g ,  Total  
14.40 pg, Total  

15.90 p g ,  Total  

Descr ipt ion:  F rac t ion  2A & 2B Train  ID:  OB-UM-RZ 
< 0.94 p g ,  Total  

3.44 pg, Total 
c 0.02 p g ,  Total  

c 1.88 p g ,  Tota l  
. 0.52 p g ,  Total  
21.30 pg, Total  

C 0.98 p g ,  T o t a l  
1.41 p g ,  Total  

< 94.20 p g ,  Total  
< 0.38 pg, T o t a l  

0.14 p g ,  Tota l  

Lab I D :  133295 Descr ip t ion :  F rac t ion  3A Train  I D :  OB-MU-RZ 
Mercury c 0.10 p g ,  Total 

Lab I D :  133296 Description: F rac t ion  3B Train  I D :  OB-MM-RZ 
Mercury 1.35 pg, T o t a l  

Lab I D :  133297 Descr ip t ion :  F rac t ion  3C Train I D :  08-MU-RZ 
Mercury c 1.00 p g ,  Tota l  

Lab  I D :  133298 Descript ion:  F rac t ion  lA 6 lB Train I D :  IN-MM-R3 
Antimony 3.84 pg, Tota l  
Arsenic  8.28 p g ,  Tota l  
B e r y l l i u m  0.36 pg, T o t a l  
Cadmium 9.00 pg, Total 
Chromium 23.20 p g ,  T o t a l  
Lead 157.00 p g ,  Total 
Manganese 288.00 p g ,  Tota l  
Mercury c 0.60 p g ,  T o t a l  
Nickel 12.80 p g ,  T o t a l  
Phosphorus 421.00 p g .  Tota l  

I REPORT CONTINlTED ON NEXT PAGE 1 
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I SAMPLE ANALYSIS DATA I 
Lab  I D :  133298 ( con t inued)  

selenium 

Lab I D :  133299 
Antimony 
Arsenic  
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel  
Phosphorus 
Selenium 

Lab  I D :  133300 
Mercury 

L a b  I D :  133301 
Mercury 

L a b  I D :  133302 
Mercury 

L a b  I D :  133303 
Antimony 
Arsenic  
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel  
Phosphorus 
Selenium 

L a b  I D :  133304 
A n t h o n y  
Arsenic  
B e r y l l i u m  
Cadmium 
Chromium 
Lead 

10.00 p g ,  Tota l  

Descr ip t ion :  F rac t ion  2A h ZB Tra in  I D :  IN-MM-IU 
c 1.02 pg, Tota l  

6.42 pg, Tota l  
c 0.02 pg, To ta l  

0.38 p g ,  Tota l  
c 2.05 pg, Tota l  
c 0.20 p g ,  Tota l  

12200.00 pg, Tota l  
4.23 pg, Tota l  
4.50 p g ,  Tota l  

~102.00 p g ,  Tota l  
< 0.41 pg, Tota l  

/ 

Descr ip t ion :  F rac t ion  3A 

Descr ip t ion :  Fract ion 38 

Descr ip t ion :  F rac t ion  3C 

Tra in  ID:  IN-MM-R3 
0.56  pg, Tota l  

Tra in  ID:  IN-MM-R3 
0.44 p g ,  Tota l  

Tra in  ID:  IN-MM-R3 
< 1.00 pg, Tota l  

Description: F rac t ion  lA L 1 B  T r a i n  I D :  OA-MM-R3 
< 1.50 p g ,  Tota l  

4.58 p g ,  Tota l  
0.31 p g ,  Total 

/ 1.88 pg, To ta l  
5.34 pg, Tota l  
2 .75  p g ,  Total  

101.00 pg, Total  
< 0.60 pg, Total 

4.36 p g ,  Total 
<150.00 p g ,  T o t a l  

14.60 p g ,  Total 

Descr ip t ion :  F rac t ion  ZA L ZB Tra in  I D :  OA-MM-R3 
0.93 pg, Tota l  
4.55 p g ,  Tota l  

C 0.02 p g ,  Total  
0.15 p g ,  Tota l  

< 1.86 p g ,  Tota l  
1.16 ua. Tota l  

./*- 
,/ 

I . - -  
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ETS, Inc. / Pro jec t  t92-655-6 
R e p o r t  of January 25, 1993 
Page No. 9 

I SAHPLE ANALYSIS DATA I 
Lab I D :  133304 (cont inued)  

nanganese 
Mercury 
Nickel 
Phosphorus 
selenium 

Lab ID: 133305 
Mercury 

Lab  I D :  133306 
Mercury 

Lab I D :  133307 
Mercury 

Lab I D :  133308 
Antimony 
Arsenic  
B e r y l l i u m  
cadmium 
chromium 
Lead 
Manganese 
Mercury 
Nickel  
Phosphorus 
selenium 

Lab I D :  133309 
A n t h o n y  
Arsenic  
B e r y l l i u m  
Cadmium 
chromivm 
Lead 
Manganese 
Mercury 

Phosphorus 
selenium 

Nickel 

120.00 pg, To ta l  
< 1.03 pg, Tota l  

1.66 pg. To ta l  
< 93.10 pg, To ta l  

0.46 pg, T o t a l  
/ 

Descript ion:  F rac t ion  3A Tra in  ID: OA-m-R3 
< 0.06 pg, To ta l  

Descr ipt ion:  F rac t ion  38 Tra in  ID: OA-MM-R3 
2.14 pg, To ta l  

Descr ipt ion:  F rac t ion  3C Train  ID: OA-MM-FG 
< 1.00 pg, Tota l  

Descr ipt ion:  F rac t ion  1A & 1 B  Tra in  I D :  OB-MM-R3 
< 1.50 pg, T o t a l  
c 0.60 pg, To ta l  
< 0.03 pg. To ta l  

8.85 pg, To ta l  

1.36 pg, Tota l  

< 0.60 pg, T o t a l  
8.63 pg, To ta l  

<150.00 pg, Tota l  
12.90 pg, Total  

13.40 pg, To ta l  

/" 115.00 pg, To ta l  c 

Descript ion:  F rac t ion  ZA & 2B Tra in  ID: OB-MM-R3 
1.08 pg, To ta l  
3.36 pg, Total 

< 0.02 pg, T o t a l  
0.20 pg, T o t a l  

< 1.90 pg, T o t a l  
0.19 pg, To ta l  
2.33 pg, T o t a l  
0.96 pg, T o t a l  
3.85 pg, T o t a l  

< 94.80 pg, Total 
< 0.38 pg, To ta l  

I REPORT CONTINUED ON NEXT PAGE I 



ETS, Inc.  1 P r o j e c t  192-6556 
R e p o r t  of January 25, 1993 
Page No. 10  

I SAMPLE ANALYSIS DATA 1 
I 

L a b  I D :  133310 
Mercury 

L a b  I D :  133311 
Mercury 

L a b  ID:  133312 
Mercury 

Lab  ID:  133313 
Ant b o n y  
Arsenic  
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
N i c k e l  
Phosphorus 
Selenium 

Lab I D %  133314 
Rntimony 
Arsenic 
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel  
Phosphorus 
Selenium 

L a b  I D :  133315 
Mercury 

L a b  I D :  133316 
Mercury 

L a b  I D :  133317 
Mercury 

Descr ip t ion :  Frac t ion  3A Train ID: OB-KM-R3 
< 0.14 p g ,  T o t a l  

Descr ip t ion :  Frac t ion  38 Train ID: OB-KM-R3 
2.05 p g .  Tota l  

Descr ipt ion:  F rac t ion  3c T r a i n  ID: 0B-Hn-R3 
< 1.00 p g ,  Tota l  

Descr ipt ion:  Frac t ion  1A & 1B Tra in  ID: IN-MU-RO 
< 1.50 pg, Tota l  
< 0.60 pg, Total 
< 0.03 p g ,  Tota l  
< 0.03 pg, To ta l  
< 3.00 pg,  Total 
< 0.30 p g ,  Tota l  

0.81 pg,  Tota l  
< 0.60 p g ,  Total  

1.06 p g ,  Tota l  
<150.00 p g ,  Tota l  
< 0.60 p g ,  Tota l  

Descr ip t ion :  F rac t ion  2A C 2B Tra in  I D :  IN-Hn-RO 
< 1.04 pg, To ta l  
< 0.42 pg, To ta l  
< 0.02 p g ,  Tota l  

0.04 p g .  Tota l  
< 2.09 pg, Tota l  
< 0.21 pg, To ta l  

3.61 pg, Tota l  
-z 0.71 pg, To ta l  

2.92 pg,  Tota l  
404.00 p g ,  Tota l  

1.28 pg,  Tota l  

Descr ipt ion:  Frac t ion  3A T r a i n  ID: IN-KM-RO 
< 0.09 p g ,  Tota l  

Descr ipt ion:  Frac t ion  3B Tra in  I D :  IN-KM-RO 
< 0.42 pg,  Tota l  

Descr ipt ion:  Frac t ion  3c T r a i n  ID:  IN-PM-RO 
< 1.00 p g ,  Tota l  

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

I I 
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ETS, Inc.  / P r o j e c t  #92-655-6 
Report of January 25, 1993 
Page NO. 11 

I SAMPLE ANALYSIS DATA I 

L a b  I D :  133318 
Antimony 
Arsenic  
B e r y l l i u m  
Cadmium 
chromium 
Lead 
nanganese 
Mercury 
Nickel  
Phosphorus 
selenium 

Lab  I D :  133319 
Antimony 
Arsenic  
Beryl l ium 
Cadmium 
Chromium 
Lead 
m g a n e s e  
Mercury 
Nickel  
Phosphorus 
Selenium 

Descript ion:  F rac t ion  lA P 1 B  Tra in  I D :  OR-MM-RO 
2.43 p g .  Tota l  

< 0.60 p g ,  T o t a l  
< 0 .03  p g ,  Tota l  
< 0.03 pg, To ta l  
< 3.00 pg, T o t a l  

1.02 p g ,  T o t a l  
< 0.60 p g .  T o t a l  

1.36 pg, To ta l  
<150.00 pg, Tota l  
< 0.60 p g ,  T o t a l  

< 0.30 p g ,  T o t a l  

Descr ip t ion :  F rac t ion  2A P 2B Train  I D :  OA-MM-RO 
< 1.13  p g ,  Tota l  
< 0.45 p g ,  Tota l  
< 0.02 p g ,  T o t a l  
< 0.02 pg, T o t a l  
< 2.27 p g ,  Total 

0.57 pg, T o t a l  
< 0.59 p g ,  T o t a l  

0.47 p g ,  Total 
<113.00 p g ,  Total 
< 0.45 p g ,  Total 

< 0.23  p g ,  T o t a l  

Lab ID: 133320 Descript ion:  F rac t ion  3A Tra in  ID: OA-m-R0 
Mercury < 0.10 p g ,  Tota l  

Lab  ID:  133321 Descr ip t ion :  F rac t ion  3B Tra in  I D :  OA-MM-RO 
Mercury < 0.42 p g ,  Total 

Lab  I D :  133322 Description: F rac t ion  3 C  Train  ID:  OA-MM-RO 
Mercury < 1.00 pg, T o t a l  

Lab I D :  133323 Deecript ion:  Frac t ion  lA 5 1 B  Train ID:  OB-PM-RO 
Antimony < 1.50 p g ,  T o t a l  
Arsenic  < 0.60 pg, T o t a l  
B e r y l l i u m  < 0.03 p g ,  T o t a l  
Cadmium < 0.03 p g ,  T o t a l  
Chromium < 3.00 p g ,  T o t a l  
Lead < 0 .30  pg, To ta l  
m g a n e s e  0.66 p g ,  Total 
Mercury < 0.60 pg, T o t a l  
Nickel  2.43 p g ,  T o t a l  
Phosphorus <150.00 pg, Total 

I REPORT CONTINUED ON NEXT PAGE I 
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ETS, Inc.  / P r o j e c t  192-655-6 
R e p o r t  of  January  25, 1993 
Page No. 12 

I SAMPLE ANALYSIS DATA I 
Lab ID:  133323 (cont inued)  

Selenium c 0.60 pg, T o t a l  

L a b  I D :  133324 
Antimony 
Arsenic  

Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nicke l  
Phosphorus 
Selenium 

Beryl 1 i u m  

Descr ipt ion:  Frac t ion  ZA & 28 Tra in  ID:  OB-MU-RO 
c 0.98 pg, T o t a l  
C 0.39 pg, Total  
C 0.02 pg, T o t a l  

0.03 pg, T o t a l  
C 1.95 pg, To ta l  

0.96 pg, To ta l  
9.28 pg, T o t a l  

C 0.86 pg. To ta l  
0.89 pg, T o t a l  

< 97.70 pg, T o t a l  
0.54 pg, Total  

L a b  I D :  133325 Descr ipt ion:  Frac t ion  3A Tra in  ID:  OB-MM-RO 
Mercury C 0.45 pg, Tota l  

Lab I D :  133326 Descr ip t ion :  Frac t ion  3 B  Tra in  I D :  OB-MM-RO 
Mercury 0.81 pg, T o t a l  

L a b  I D :  133327 Descr ip t ion :  F rac t ion  3C Tra in  I D :  OB-MM-RO 
Mercury < 1.00 pg. T o t a l  

I I 

I f  we may be of f u r t h e r  a s s i s t a n c e ,  p l ease  c o n t a c t  us a t  any time. 

S ince re  1 y , 
ETS ANALYTICAL SERVICES 
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ETS, Inc. / Project 132-6554 
Report of January 25, 1993 
Page NO. 13 

QUALITY ASSmCANCE SUPMARY 

CALIBRATION 

ANALYTE I UNITS I TRUE I POUND I 0 REC I QAO 
Antimony (Sb) 
Antimony (Sb) 
Arsenic (As) 
Arsenic (As) 
Arsenic (As) 
Beryllium(Be) 
Beryllium(Be) 
Beryllium(Be) 
Cadmium (Cd) 
Cadmium (Cd) 
Cadmium (Cd) 
Chromium (Cr) 
Lead (Pb) 
Lead (Pb) 
Manganese(m) 
Manganese(Mn) 
Mercury (Hg) 
Mercury (Hg) 
Nickel (Ni) 
Nickel (Ni) 
Nickel (Ni) 
Nickel (Ni) 
Phosphorus (P) 
Phosphorus (P) 
Selenium(Se) 
Selenium(Se) 
Selenium(Se) 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
W/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

- 
1024.0 
1024.0 

50.40 
50.40 
50.40 

478.00 
505.00 
505 .00  
493.00 
100.90 
100.90 
480.00 
4739.0 

98.40 
474.00 
474.00 

5.00 
5.00 

488.00 
488.00 
488.00 
488.00 
5000.0 
5000.0 

50.30 
50.30 
50.30 

924.00 
1116.0 

50.80 
51.30 
50.30 

510.00 
550.00 
500.00 
495.00 
106.40 
108.80 
473.10 
4808.0 
102.50 
493.90 
462.60 

5.50 
5.70 

486.10 
516.60 
521.20 
523.00 
4928.2 
4943.8 

52.50 
53.30 
53.00 

DUPLICATES 

- 
90 
109 
101 
102 
100 
107 
109 
99 
100 
105 
108 
99 
101  
104 
104 
98 
110 
114 
100 
106 
107 
107 
99 
99 
104 
106 
105 

3__ 

85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 

85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 
85% to 115% REC 

85% to 115% REC 

LRB ID I ANALYTE I SAMPLE I DUPLICATE I UNITS 1 RPD I PA0 

133268 Antimony c1.50 e1.50 pg, Total NC C26 RPD or 2 X  IDL 
133268 Arsenic 13.28 12.86 pg, Total 3.2  <26 RPD or 2X'IDL 
133268 Beryllium 0.18 0.18 pg, Total 0.0 e26 RPD or 2X IDL 
133268 Cadmium 1.92 2.04 pg, Total 47.3 C26 RPD or 2X IDL 

' QA Report Continued on Next Page * 2. 
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page NO. 14 

QUALITY ASSURANCE 
Continued 

DUPLICATES 

ti Q' I 

- 
133268 
133268 
133268 
133268 
133268 
133268 
133268 
133269 
133269 
133269 
133269 
133269 
133269 
133269 
133269 
133269 
133269 
133269 
133270 
133271 
133272 
133273 
133273 
133273 
133273 
133273 
133274 
133274 
133274 
133274 
133274 
133274 
133274 
133275 
133276 
133277 
133278 
133278 
133278 - 

Chromium 
Lead 
nanganesc 
Mercury 
Nickel 
Phoaphon 
selenium 
Antimony 
Arsenic  
B e r y l l i u  
Cadmium 
Chromium 
Lead 
Manganesc 
Hercury 
Nickel 
Phosphon 
selenium 
Mercury 
Hercury 
Mercury 
Antimony 
Arsenic 
B e r y l l i u  
Mercury 
Selenium 
Antimony 
Arsenic 
B e r y l l i u n  
Cadmium 
Lead 
Mercury 
Selenium 
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic 
B e r y l l i u u  

- 
9.21 
110.94 
372.48 
<0.60 
7.98 
382.29 
39.10 
<0.97 
5.62 
CO .02 
0.23 
2.08 
1.60 
2.72 
1.01 
1.14 
C97.19 
<0.78 
<o. 11 
2.27 
c1.00 
4 . 5 0  
3.20 
0.08 
<0.60 
15.86 
<0.94 
3.62 
c0.02 
0.23 
1.14 
1.21 
<0.37 
10.11 
3.44 
a.00 
e1.50 
<0.60 
0.08 

8.97 
94.56 
370.80 
CO.60 
7.11 
422.67 
35.88 
<0.97 
5.71 
<o. 02 
0.24 
2.16 
1.53 
2.60 
CO.88 
1.10 
C97.19 
<0.78 
<0.11 
2.29 
4.00 
1.59 
2.71 
0.09 
CO.60 
15.17 
1.50 
3.66 
co .02 
0.23 
1.23 
1.76 
<0.37 
<0.11 
3.15 
c1.00 
<1.50 
CO.60 
0.10 

QA Report Continue 

pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, To ta l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, To ta l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg,  T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  

- 
2.6 
15.9 
0.5 
NC 
11.5 
1o.c 
8 .6  
NC 
1.6 
NC 
5.0 
3.7 
4.6 
4.4 
NC 
3.3 
NC 
NC 
NC 
0.8 
NC 
NC 
16.6 
14.8 
NC 
4.4 
NC 
1.2 
NC 
2.4 
7.4 
37.3 
NC 
NC 
8.7 
NC 
NC 
NC 
20.0 

4 6  RPD or ZX IDL 
<26 RPD or ZX IDL 
<26 RPD or ZX IDL 
~ 2 6  RPD or 2X IDL 
<26 RPD or 2X IDL 
4 6  RPD or 2X IDL 
4 6  RPD o r  2X IDL 
c26 RPD or ZX IDL 
4 6  RPD or 2X IDL 
<26 RPD or 2X IDL 
~ 2 6  RPD or ZX IDL 
<26 RPD or ZX IDL 
<26 RPD or ZX IDL 
C26 RPD or 2X IDL 
c26 RPD or 2X IDL 
4 6  RPD or 2X IDL 
<26 RPD or  ZX IDL 
<26 RPD or 2X IDL 
4 6  RPD or ZX IDL 
<26 RPD or  ZX IDL 
<26 RPD or 2X IDL 
4 6  RPD or 2X IDL 
<26 R P D  or 2X IDL 
4 6  RPD or 2X IDL 
C26 RPD or 2X IDL 
<26 RPD or 2X IDL 
e26 RPD or 2X IDL 
4 6  RPD or 2X IDL 
<26 RPD or ZX IDL 
C26 RPD or ZX IDL 
C26 RPD or 2X IDL 
C26 RPD or 2X IDL 
<26 RPD or ZX IDL 
<26 RPD or 2X IDL 
e26 RPD or 2X IDL 
<26 RPD or 2X IDL 
c26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or ZX IDL 

on N e x t  Page Y 
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ETS, Inc.  / project Y92-655-6 
Report of January 25,  1993 
Page NO. 15 

ASSURANCE SupDlRRY 
Continued 

D D P L I C A T Z S  

LAB I D  I ANALYTE I SAKPLE I D U P L I C A T E  [ UNITS 

133278 
133278 
133279 
133279 
133279 
133279 
133279 
133279 
133279 
133280 
133281 
133282 
133283 
133283 
133283 
133283 
133283 
133284 
133284 
133284 
133284 
133284 
133284 
133284 
133284 
133285 
133286 
133287 
133288 
133288 
133288 
133288 
133288 
133289 
133289 
133289 
133289 
133289 
133289 

Mercury 
Selenium 
Ant bony 
Arsenic 
Beryllim 
Cadmium 
Lead 
Mercury 
Selenium 
Mercury 
Mercury 
Uercury 
Antimony 
Arsenic 
Beryllium 
Uercury 
Selenium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Nickel 
Selenium 
Mercury 
Mercury 
Mercury 
Rntimony 
Rreenic 
Beryllium 
Mercury 
Selenium 
Rntimony 
Rrsenic 
Beryllium 
cadmium 
Lead 
Xercury 

<0.60 
5.95 
c0.94 
3.16 
<0.02 
0.26 
2.94 
co. 98 
<O. 38 
<0.22 
5.57 
<1.00 
<1.50 
10.51 
0.18 
c0.60 
7.18 
<0.90 
7.12 
<0.02 
0.20 
0.42 
c1.22 
1.99 
0.59 
0.17 
1.58 
c1.00 
<1.50 
4.04 
<0.03 
<0.60 
15.71 
<0.96 
4.01 
<o. 02 
0.32 
4.44 
co.92 

CO.60 
5.89 
<0.94 
2.85 
<0.02 
0.27 
2.76 
<0.98 
C0.38 
<0.22 
5.84 
4 . 0 0  
4 . 5 0  
10.65 
0.19 
<0.60 
7.31 
CO.90 
6.83 
<o. 02 
0.18 
0.40 
<1.22 
1.86 
0.48 
0.16 
1.68 
<1.00 
e1.50 
3.83 
0.04 
<0.60 
14.73 
<0.96 
3.80 
eo.02 
0.32 
4.38 
<0.92 

QA Report Continue 

p g ,  Total 
p g .  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g .  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
pg, Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
pg, Total 

- 
NC 
1.0 
NC 
10.: 
NC 
2.1 
6.4 
NC 
NC 
NC 
4.7 
NC 
NC 
1.3 
3.3 
NC 
1.8 
NC 
4.2 
NC 
11.4 
4.8 
NC 
7.0 
21.i 
9.1 
1.4 
NC 
NC 
5.4 
NC 
NC 
6.4 
NC 
5.5 
NC 
0.6 
1.4 
NC 

<26 R P D  or 2X I D  
<26 R P D  or ZX I D  
<26 RPD or ZX I D  
<26 RPD or 2X I D  
<26 RPD or 2X I D  
<26 R P D  or 2X I D  
<26 R P D  or ZX I D  
<26 RPD or ZX I D  
4 6  RPD or 2X I D  
4 6  RPD or 2X I D L  
4 6  RPD or ZX I D L  
<26 R P D  or  ZX I D L  
4 6  R P D  or 2X I D L  
4 6  RPD or 2X I D L  
c26 RPD or ZX I D L  
<26 R P D  or ZX I D L  

<26 R P D  or ZX I D L  

<26 RPD or ZX I D L  
<26 R P D  or 2X I D L  

<26 R P D  or ZX I D L  

4 6  RPD or ZX I D L  

C26 RPD or 2X I D L  
<26 RPD or 2X I D L  
4 6  R P D  or 2X I D L  
<26 RPD or ZX I D L  
4 6  RPD or ZX I D L  
<26 RF’D or ZX I D L  
C26 R P D  or 2X I D L  
<26 R P D  or ZX I D L  
4 6  RPD or 2X I D L  
C26 RPD or 2X I D L  
<26 R P D  or Z X  I D L  
C26 R P D  or 2X I D L  
C26 R P D  or  2X I D L  
C26 RPD or 2X I D L  
C26 R P D  or ZX I D L  
C26 R P D  or 2X I D L  
C26 RPD or ZX I D L  
C 2 6  RF’D or 2X I D L  

on Next Page I] 
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QUALITY ASSVRANCE SUMMARY H Continued 

DUPLICATES 

133289 
133289 
133290 
133291 
133292 
133293 
133293 
133293 
133293 
133293 
133294 
133294 
133294 
133294 
133294 
133294 
133294 
133294 
133295 
133296 
133297 
133298 
133298 
133298 
133298 
133298 
133299 
133299 
133299 
133299 
133299 
133299 
133299 
133300 
133301 
133302 
133303 
133303 
133303 

Nickel  
Selenium 
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic 
B e r y l l i u n  
Mercury 
Selenium 
Antimony 
Arsenic 
B e r y l l i u n  
Cadmium 
Lead 
Mercury 
Nicke l  
Selenium 
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic 
B e r y  11 i u n  
Mercury 
Selenium 
Antimony 
Araenic 
B e r y l l i u n  
Cadmium 
Lead 
Mercury 
Selenium 
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic 
B e r y l l i u m  

2.32 
40.38 
0.14 
2.86 
4.00 
4 . 5 0  
2.87 
<0.03 
<0.60 
15.93 
c0.94 
3.44 
<o. 02 
0.14 
0.52 
<0.98 
1.41 
c0.38 
<o. 10 
1.35 
d.00 
3.84 
8.28 
0.36 
<0.60 
9.67 
4 . 0 2  
6.42 
<0.02 
0.38 
co.20 
4.23 
<0.41 
0.56  
<O -44 
a.00 
a . 5 0  
4.58 
0.31 - QA R e  

2 .06  
<0.38 
0.16 
2.86 
d.00 
4 . 5 0  
2.57 
c0.03 
<0.60 
14.77 
<0.94 
3.61 
eo.02 
0.14 
0.57 
<0.98 
1.35 
c0.38 
<0.10 
1.00 
4.00 
4.50 
7.88 
0.40 
<0.60 
8.69 
<1.02 
6.43 
<0.02 
0.42 
<0.20 
4.11 
<O - 4 1  
0.57 
<0.44 
<1.00 
4 . 5 0  
4.15 
0.33 

irt Continue 

G-96 

p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
pg, T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
pg, T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
pg, T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
pg, T o t a l  
pg, T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
on Next  Pag 

11.8 
NC 
17.5 
0.0 
NC 
NC 
11.1 
NC 
NC 
7.5 
NC 
4.8 
NC 
0.0 
9.1 
NC 
4.9 
NC 
NC 
29.6 
NC 
15.8 
5.0 
10.3 
NC 
10.8 
NC 
0.1 
NC 
11.3 
NC 
2.7 
NC 
0.8 
NC 
NC 
NC 
10.0 
8.5 

<26 R P D  or 2X I D L  
<26 RPD o r  ZX I D  
<26 RPD or 2X I D  
<26 R P D  or 2X I D L  
<26 RPD or 2X I D L  
426 RPD or 2X I D L  
<26 RPD or 2X I D L  

4 6  R P D  or 2X I D L  
4 6  RPD or 2X I D L  
426 R P D  o r  ZX I D L  
<26 RPD or ZX I D L  
426 RPD or ZX I D L  
<26 RPD o r  2X I D L  
C26 R P D  o r  ZX I D L  
4 6  R P D  or ZX I D L  
<26 RPD O r  ZX I D L  
4 6  RPD o r  ZX I D L  
C26 R P D  or ZX I D L  
<26 RPD or ZX I D L  
<26 RPD or 2X I D L  

<26 RPD o r  ZX I D L  

C26 R P D  or 2X I D L  
<26 R P D  o r  ZX I D L  
4 6  R P D  or 2X I D L  
4 6  R P D  or ZX I D L  
<26 RPD or 2X I D L  
4 6  F S D  or ZX I D L  
4 6  R P D  or ZX I D L  
<26 RPD or 2X I D L  
4 6  RPD or ZX I D L  
<26 R P D  or 2X I D L  
4 6  R P D  or  2X I D L  
4 6  R P D  or ZX I D L  
4 6  R P D  o r  ZX I D L  
4 6  R P D  or 2X I D L  
4 6  RPD or 2X I D L  
<26 RPD o r  2X I D L  
<26 R P D  O r  2X I D L  
<26 R P D  o r  ZX I D L  

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
h 
I 
I 
I 



I 
1 
I 
I 
I 
I 
t 
I 
I 
1 
I 
1 
1 
I 
I 
I 
I 
I 
I 

ETS, Inc.  / P r o j e c t  1.92-655-6 
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QUALITY ASSURANCF, SUMMARY 
Continued 

D U P L I C A T E S  

133303 
133303 
133303 
133303 
133303 
133304 
133304 
133304 
133304 
133304 
133304 
133304 
133304 
133305 
133306 
133307 
133308 
133308 
133308 
133308 
133308 
133308 
133308 
133309 
133309 
133309 
133309 
133309 
133309 
133309 
133310 
133311 
133312 
133313 
133313 
133313 
133313 
133313 
133313 - 

Cadmium 
Lead 
Mercury 
Nickel 
Selenium 
Antimony 
Arsenic  
Beryl l ivr  
Cadmium 
Lead 
Mercury 
Nickel 
Selenium 
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic  
B e r y l l i u r i  
Lead 
Mercury 

Selenium 
Antimony 
Arsenic 
B e r y l l i u u  
C a d m i u m  
Lead 
Uercury 
Selenium 
Uercury 
Mercury 
Mercury 
hntimony 
Rrsenic  
B e r y l l i u m  
Zadmium 
Lead 
re rcury  

Nickel 

1.88 
2.75 
<0.60 
4.36 
14.62 
<0.93 
4.55 
eo.02 
0.15 
1.16 
<1.03 
1.66 
0.46 
<o. 06 
2.14 
<1.00 
<1.50 
<0.60 
<0.03 
1.36 
<0.60 
8.63 
12.87 
1.08 
3.36 
co.02 
0.20 
co. 19 
C0.96 
C0.38 
C0.14 
2.05 
Cl. 00 
(1.50 
C O . 6 0  
C0.03 
C0.03 
C0.30 
co. 60 
= PA R e  

1.89 
2.65 
<0.60 
4.58 
14.92 
<0.93 
4.51 
<0.02 
0.14 
1.05 
<1.03 
1.70 
0.53 
CO.06 
1.34 
<1.00 
a . 5 0  
<0.60 
X0.03 
1.57 
<0.60 
8.36 
10.83 
<0.95 
3.26 
<o .02 
0.18 
<0.19 
<0.96 
C0.38 
e0.14 
2.08 
e1.00 
<1.50 
CO.60 
(0.03 
<0.03 
<0.30 
<0.60 

et Continue 

G-97 

p g ,  Tota l  
p g ,  Tota l  
pg, To ta l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  Tota l  
pg, Total  
p g ,  Tota l  
p g ,  Total 
p g ,  T o t a l  
pg, To ta l  
pg, T o t a l  
pg, T o t a l  
p g ,  Tota l  
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, T o t a l  
p g .  Tota l  
pg, To ta l  
p g ,  Tota l  
pg, To ta l  
p g ,  Tota l  
p g ,  Tota l  
p g ,  Tota l  
p g ,  Tota l  
p g ,  Tota l  
pg, Total 
pg, To ta l  
pg, To ta l  
pg, To ta l  
p g ,  Tota l  
p g ,  Total 
pg, To ta l  
p g ,  Tota l  
p g ,  Tota l  
p g ,  Tota l  
on N e x t  Pag 

0.3 
4.0 
NC 
4.8 
2.0 
NC 
1.0 
NC 
1.1 
10.: 
NC 
2.0 
15.< 
NC 
45.t  
NC 
NC 
NC 
NC 
14.E 
NC 
3.2 
17.1 
NC 
2.8 
NC 
11.2 
NC 
NC 
NC 
NC 
1.5 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

<26 RPD o r  ZX I D L  
<26 RPD o r  ZX I D L  
4 6  RPD or ZX I D L  
<26 RPD or ZX I D L  
<26 R P D  or ZX I D L  
<26 RPD o r  2X I D L  
<26 RPD o r  2X I D L  
<26 RPD or ZX I D L  
<26 RPD or 2X I D L  
<Z6 RPD o r  2X I D L  
<26 RPD or  ZX I D L  
<26 RPD or 2X I D L  
<26 RPD or ZX I D L  
4 6  RPD or 2X I D L  
<26 RPD o r  2X I D L  
<26 RPD o r  2X I D L  
<26 R P D  o r  2X I D L  
<26 RPD o r  ZX I D L  
<26 RPD or  2X I D L  
<26 RPD o r  ZX I D L  
e26 RPD o r  ZX I D L  
e26 RPD o r  2X I D L  
C26 R P D  or ZX I D L  
C26 R P D  o r  ZX IDL 
C26 RPD o r  2X I D L  
C26 R P D  o r  ZX I D L  
C26 R P D  o r  ZX I D L  
C26 RPD o r  ZX I D L  
C26 R P D  o r  2X I D L  
C26 R P D  or ZX I D L  
e26 R P D  o r  ZX I D L  
C26 RPD or ZX I D L  
C26 RPD or 2X I D L  
C26 R P D  or ZX I D L  
C26 RPD or ZX I D L  
C26 R P D  or 2X I D L  
C26 R P D  o r  ZX I D L  
C26 R P D  or ZX I D L  
C26 RPD o r  ZX I D L  

t in ted  on ~ c y c l c d  p p c r  <5 Prinled an rtcyclablc p p e r  
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QUALITY ASSURANCE SUHHARY 
Continued 

D U P L I C A T E S  

LAB I D  I ANALYTE I SAMF'LE I DUPLICATE I UNITS - I 

133313 
133313 
133314 
133314 
133314 
133314 
133314 
133314 
133314 
133314 
133315 
133316 
133317 
133318 
133318 
133318 
133318 
133318 
133318 
133318 
133318 
133319 
133319 
133319 
133319 
133319 
133319 
133319 
133319 
133320 
133321 
133322 
133323 
133323 
133323 
133323 
133323 
133323 
133323 

Nickel 
Selenium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Nickel 
Selenium 
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Nickel 
Selenium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Nickel 
Selenium 
Mercury 
Mercury 
Mercury 
Ant imony 
Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Nickel 

1.06 
X0.60 
4 . 0 4  
C0.42 
so. 02 
0 .04  
c0 .21  
<0.71 
2.92 
1 .28  
<o -09 
CO.42 
c1.00 
2.43 
<0.60 
<0.03 
C0.03 
<0.30 
<0.60 
1 .36  
C0.60 
C1.13 
<0.45 
C0.02 
C0.02 
C0.23 
eQ.59 
0.47 
<0.45 
co.10 
e0 .42  
4.00 
<1.50 
C0.60 
<0.03 
<0.03 
C0.30 
C0.60 
2.43 - QA Re 

0.85 
SO. 60 
(1.04 
<O .42 
<0.02 
0.04 
eo.21 
C0.71 
2.84 
1 .34  
<O .09 
<O .42 
c1.00 
C1.50 
<O. 60 
<O. 03 
<O .03 
<O. 30 
C0.60 
1.64  
<0.60 
1.23 
<0.45 
<o .02 
<o .02 
C0.23 
<o .59 
0.69 
C0.45 
<0.10 
<O .42 
c1.00 
<1.50 
<0.60 
C0.03 
<0.03 
<0.30 
e0.60 
2.72 

et Continue 

pg. Total 
pg, Total 
pg, Total 
p g ,  Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
vg, Total 
pg, Total 
pg, Total 
p g ,  Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
p g ,  Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
vg, Total 
pg, Total 
pg, Total 
pg. Total 
on Next Pag 

22. 
NC 
NC 
NC 
NC 
5 .7  
NC 
NC 
2 . 6  
4 . 9  
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
18.1 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
36.'  
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
11.c 

<26 RPD or 2X I D L  
<26 RPD or 2X I D L  
<26 RPD or 2X I D L  
<26 RPD or 2X I D L  
<26 RPD o r  2X I D L  
<26 RPD or 2X I D L  
<26 RPD or 2X I D L  
<26 RPD or 2X I D L  
<26 RPD or 2X IDL 
<26 RPD or 2X I D L  
<26 R P D  or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD o r  2X I D L  
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X I D L  
<26 RPD or 2X I D L  
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
C26 RPD or  2X I D L  
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X I D L  
<26 RPD or 2X IDL 
<26 RPD or 2X I D L  
<26 RPD or 2X I D L  
<26 RPD or 2X I D L  
<26 RPD or 2X IDL 
<26 RPD or 2X I D L  
<26 RPD or 2X I D L  
<26 RPD or 2X I D L  
<26 RPD or 2X I D L  
<26 RPD o r  2X I D L  
<26 RPD o r  2X I D L  
<26 RPD o r  2X I D L  
<26 RPD or 2X I D L  
<26 RPD o r  2X I D L  

G 9 8  
- .  @ F5wd on rccyclcd paper s-, Prinud on rccyclablc ppcr 

I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
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DUPLICATES 

133323 
133324 
133324 
133324 
133324 
133324 
133324 
133324 
133324 
133325 
133326 
133327 

Selenium 
Antimony 
Arsenic 
Berylliun 
Cadmium 
Lead 
Uercury 
Nickel 
Selenium 
Mercury 
Uercury 
Uercury 

<0.60 
<0.98 
<0.39 
<0.02 
0.03 
0.96 
<o. 86 
0.89 
0.54 
<0.45 
0 . 8 1  
c1.00 

CO.60 
<o .98 
<0.39 
<o -02 
0.03 
0.93 
co .86 
0.92 
0.63 
<0.45 
0.81 
e1.00 

pg, Total NC 
p g ,  Total NC 
pgn Total NC 
Vg, Total NC 
pg, Total 0.0 
pg, Total 2.9 
pg, Total NC 
pg, Total 4 .1  
pg, Total 15.7 
pg, Total NC 
pg, Total 0.0 
vg, Total NC 

e26 RPD or ZX IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or ZX IDL 
e26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
4 6  RPD or ZX IDL 
<26 RPD or ZX IDL 
<26 RPD or ZX IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 

SPIKES 

I SA RESULT I SPK RESULT I SPK ADD I % REC I PA0 11 II - ID I 
133268 
133268 
133268 
133268 
333268 
133268 
133268 
133268 
333268 
133268 
133268 
133269 
133269 
133269 
133269 
133269 
133269 
133269 
133269 - 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Uanganese 
Uercury 
Nickel 
Phosphorus 
Selenium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury - PA 

<5.00 
44.28 
0.60 
6.40 
30.70 
369.80 
1241.60 
4 . 0 0  
26.60 
1274.30 
130.32 
<5. 00 
28.93 
CO.10 
1.17 
10.70 
8.22 
14.00 
2.30 

!port Conti 

21.50 
49.44 
1.37 
52.20 
189.70 
747.30 
1629.70 
9.00 
505.60 
11610.20 
145.34 
17.00 
47.90 
0.84 
4.83 
126.30 
28.56 
501.80 
8.30 

20 
20 
1 
50 
200 
500 
500 
10 
500 
10000 
50 
20 
20 
1 
5 
200 
20 
500 
10 

~ 

108 
26 
77 
92 
80 
76 
78 
90 
96 
103 
30 
85 
95 
84 
73 
58 
102 
98 
60 

75%-125% 
75%-125% 
75%-125% 
75%-125% 
75%-125% 
75%-125% 
75%-125% 
75%-125% 
75%-125% 
75%-125% 
75%-125% 
75%-125% 
759-1259 
752-1259 
75%-125% 
75%-125% 
75%-125% 
75%-125% 
75%-125% 

led on Next Page 11 

G-99 
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QUALJlY ASSURANCE SUMNARY 
Continued 

SPIKES 

LAB ID 1 ANALYTE 

133269 Nickel 5.85 13.74 10 I9 759-1259 
133269 Phosphorus <500.00 9769.50 10000 98 759-1259 
133269 Selenium <4.00 10.61 10 106 758-1259 
133270 Mercury <2.00 10.60 10 106 759-1259 
133271 Mercury 12.10 21.50 10 94 750-1259 
133272 Mercury <2. 00 12.00 10 120 758-1259 

I SA RESULT I SPK RESULT I SPK ADD 1 9 REC I QAO 

d 

QAO: Quality Assurance Objective; REC: Recovery; RPD: Relative Percent Difference 
NC: Not Calculatable; IDL: Instrument Detection Limit 

GI00 

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



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

ETS, Inc. / Project 192-655-6 
R e p o r t  of January 25, 1993 
P a g e  NO. 21 

DETECTION LIMITS SUMHARY 

1 LAB I D  I ANALYTE I DET LIHIT  I UNITS I INSTRUHENT DL 1 UNITS 

133268 
133268 
133268 
133268 
133268 
133268 
133268 
133268 
133268 
133268 
133268 
133269 
133269 
133269 
133269 
133269 
133269 
133269 
133269 
133269 
133269 
133269 
133270 
133271 
133272 
133273 
133273 
133273 
133273 
133273 
133273 
133273 
133273 
133273 
133273 
133273 
133274 
133274 

A n t i m o n y  
Arsenic  
B e r y l l i u m  
Cadmium 
Chromium 
L e a d  
Manganese 
Mercury 
Nickel  
Phosphorus 
S e l e n i u m  
Antimony 
Arsenic 
B e r y l l i u m  
Cadmium 
Chromium 
L e a d  
nanganese 
Mercury 
Nickel  
Phosphorus 
S e l e n i u m  
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic 
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
S e l e n i u m  
A n t i m o n y  
Arsenic 

1.50 
0.60 
0.03 
0.03 
3.00 
0.30 
0.30 
0.60 
0.60 

150.00 
0.60 
0.97 
0.39 
0.02 
0.02 
1.94 
0.19 
0.19 
0.88 
0.39 

97.19 
0.39 
0.11 
0.38 
1.00 
1.50 
0.60 
0.03 
0.03 
3.00 
0.30 
0.30 
0.60 
0.60 

150.00 
0.60 
0.94 
0.37 

pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg. T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg,  T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, Tota l  
pg, T o t a l  
pg, T o t a l  
pg. T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  . .  

!port C o n t i n u e d  on Next 

GlOl 

5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
5.00  
2.00 
0.10 
0.10 
10.00 
1-00 
1.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1-00 
1.00 
2.00 
2.00 

500.00 
2.00 
5.00 
2.00 

?. 
@ t inted on recycled ppcr ;; t i n E d  on recyclable ppr 



ETS, Inc.  / Project t92-655-6 
R e p o r t  of January 25, 1993 
Page NO. 22 

DETECTION LIXITS SDNEIARY 
' Continued 

133274 
133274 
133274 
133274 
133274 
133274 
133274 
133274 
133274 
133275 
133276 
133277 
133278 
133278 
133278 
133278 
133278 
133278 
133278 
133278 
133278 
133278 
133278 
133279 
133279 
133279 
133279 
133279 
133279 
133279 
133279 
133279 
133279 
133279 
133280 
133281 
133282 
133283 

Beryllium 
Cadmium 
Chromium 
Lead 
xanganese 
Mercury 
Nickel  
Phosphorus 
Selenium 
Mercury 
Xercury 
Mercury 
Antimony 
Arsenic 
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Xanganese 
Mercury 
Nickel  
Phosphorus 
Selenium 
Antimony 
Arsenic 
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
xanganese 
Mercury 
Nickel  
Phosphorus 
Selenium 
Xercury 
Mercury 
Xercury 
A n t  imony 

0.02 
0.02 
1.87 
0.19 
0.19 
1.01 
0.37 

93.56 
0.37 
0.11 
0.41 
1.00 
1.50 
0.60 
0.03 
0.03 
3.00 
0.30 
0.30 
0.60 
0.60 

150.00 
0.60 
0.94 
0.38 
0.02 
0.02 
1.89 
0.19 
0.19 
0.98 
0.38 

94.33 
0.38 
0.22 
0.41 
1.00 
1.50 

LAB IO I ANACYTE I DET LIHIT I UNITS I INSTRUMENT OL I ONITS 

- 
2 DL Report Continued on Next Page 

G-102 

pg, To ta l  
pg. Tota l  
pg, Tota l  
pg, Tota l  
pg, Tota l  
pg, Tota l  
pg, Tota l  
pg, Tota l  
p g ,  Tota l  
pg, Tota l  
pg, Total 
p g ,  Tota l  
pg, To ta l  
pg, Tota l  
pg, Tota l  
pg, Tota l  
pg, Tota l  
p g ,  Total  
pg, Tota l  
pg, Total  
p g ,  Total 
pg, Total  
p g ,  Total  
p g ,  T o t a l  
pg, Tota l  
pg, Tota l  
pg, Total 
pg, Total 
pg, Tota l  
pg, T o t a l  
p g ,  Total  
p g ,  Total 
pg, Total 
pg, Tota l  
p g ,  Tota l  
pg, Total 
pg, Total 
p g ,  Total 

0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 
5.00 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
a 
I 
I 
1 



1 
1 
I 
I 
I 
I 
t 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
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DETECTION LIUITS  SUMMARY 
Continued 

fde I D  I ANALYTE I DET LIMIT I UNITS I INSTRUMENT DL I UNITS 

133283 
133283 
133283 
133283 
133283 
133283 
133283 
133283 
133283 
133283 
133284 
133284 
133284 
133284 
133284 
133284 
133284 
133284 
133284 
133284 
133284 
133285 
133286 

133288 
133288 
133288 
133288 
133288 
133288 
133288 
133288 
133288 
133288 
133288 
133289 
133289 
133289 

i33287 

- 

Arsenic  
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury  

Phosphorus 
Selenium 
Antimony 
Arsenic  
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel  
Phosphorus 
Selenium 
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic  
B e r y l l i u m  
cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel  
Phosphorus 
Selenium 
Antimony 
Arsenic  
B e r y l l i u m  

Nickel  

DL 

0.60 
0.03 
0.03 
3.00 
0.30 
0.30 
0.60 
0.60 

150.00 
0.60 
0.90 
0.36 
0.02 
0.02 
1.79 
0.18 
0.18 
1.22 
0.36 

89.73 
0.36 
0.15 
0.39 
1.00 
1.50 
0.60 
0.03 
0.03 
3.00 
0.30 
0.30 
0.60 
0.60 

150.00 
0.60 
0.96 
0.38 
0.02 

port Conti 

pg, T o t a l  
pg, T o t a l  
pg, To ta l  
pg, To ta l  
pg, Tota l  
pg, T o t a l  
pg, To ta l  
pg, Total 
pg, To ta l  
pg, T o t a l  
pg, Total  
pg, T o t a l  
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, T o t a l  
pg, To ta l  
pg, Total  
pg, Total  
pg, To ta l  
pg, To ta l  
pg, Total 
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, Total  
pg, Total  
pg, To ta l  
pg, To ta l  
pg, To ta l  
pg, To ta l  

ed on Next 

G-103 

2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
4.00 
2.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
5.00 
2.00 
0.10 
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DETECTION LIMITS SUKUARY 
Continued 

LAB ID 1 ANALYTE I DET LIMIT I UNITS I INSTROXXNT DL I UNITS - 
133289 
133289 
133289 
133289 
133289 
133289 
133289 
133289 
133290 
133291 
133292 
133293 
133293 
133293 
133293 
133293 
133293 
133293 
133293 
133293 
133293 
133293 
133294 
133294 
133294 
133294 
133294 
133294 
133294 
133294 
133294 
133294 
133294 
133295 
133296 
133297 
133298 
133298 

Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
Selenium 
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic 
Beryl 1 ium 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
Selenium 
Ant imony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Manganese 
Uercury 
Nickel 
Phosphorus 
selenium 
Mercury 
xarcury 
Mercury 
Antimony 
Arsenic 

0.02 
1.92 
0.19 
0.19 
0.92 
0.38 

95.83 
0.38 
0.11 
0.44 
1.00 
1.50 
0.60 
0.03 
0.03 
3.00 
0.30 
0.30 
0.60 
0.60 

150.00 
0.60 
0.94 
0.38 
0.02 
0.02 
1.88 
0.19 
0.19 
0.98 
0.38 

94.23 
0.38 
0.10 
0.41 
1.00 
1.50 
0.60 

p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
pg, Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
pq, Total 
p g ,  Total 
pg, Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
pg, Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 
p g ,  Total 

DL Report Continued on Next 

6 1 0 4  

0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 
5.00 
2.00 

ge 

-. 
@ Printed on ncycld pper -i; Printed on recyclable paper 
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ETS. Inc. / Project 192-6554 
R e p o r t  of January 25, 1993 
P a g e  NO. 25 

DETECTION LIMITS SUUUARY 
Continued 

LAB I D  I ANALYTE I DET LIMIT I UNITS I INSTRUMENT DL 1 UNITS 

133298 
133298 
133298 
133298 
133298 
133298 
133298 
133298 
133298 
133299 
133299 
133299 
133299 
133299 
133299 
133299 
133299 
133299 
133299 
133299 
133300 
133301 
133302 
133303 
133303 
133303 
133303 
133303 
133303 
133303 
133303 
133303 
133303 
133303 
133304 
133304 
133304 
133304 

B c r : : i l i u m  
C;c;uiium 
C.hromiw.0 
L e a d  
Manganeee 
Mercury 
Nickel 
Phosphorus 
Sele:.ium 
Antinmy 
Arsenic 
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
nanganeee 
Merzury 
Nickel 
Phosphorus 
Selenium 
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic 
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nicke l  
Phosphorus 
S e l e n i u m  
Antimony 
Arsenic 
B e r y l l i u m  
Cadmium - DL 

0.03 
0.03 
3.00 
0.30 
0.30 
0.60 
0.60 

150.00 
0.60 
1.02 
0.41 
0.02 
0.02 
2.05 
0.20 
0.20 
0.75 
0.41 

102.37 
0.41 
0.09 
0.44 
1.00 
1.50 
0.60 
0.03 
0.03 
3.00 
0.30 
0.30 
0.60 
0.60 

150.00 
0.60 
0.93 
0.37 
0.02 
0.02 

pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pq. T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg, T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg, T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
pg, T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
pg, T o t a l  
p g ,  T o t a l  ~. 

port C o n t i n u e d  on Next 

6 1 0 5  

0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
5.00 
2.00 
0.10 
0.10 

. .. 

-. @ Printed on recyclcd p p e r  ;-.. Prinled on recyclable ppcr 
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133304 C h r o m i u m  
133304 Lead 
133304 Manganese 
133304 Mercury 
133304 Nickel  
133304 Phosphorus 
133304 selenium 
133305 Mercury 
133306 Mercury 
133307 Mercury 
133308 Antimony 
133308 Arsenic 
133308 B e r y l l i u m  
133308 Cadmium 
133308 Chromium 
133308 Lead 
133308 Xanganese 
133308 Mercury 
133308 Nickel  
133308 Phosphorvs 
133308 Selenium 
133309 Antimony 
133309 Arsenic  
133309 B e r y l l i u m  
133309 Cadmium 
133309 Chromium 
133309 Lead 
133309 Manganese 
133309 Hercury 
133309 Nickel 
133309 Phosphorus 
133309 Selenium 
133310 Mercury 
133311 Mercury 
133312 Xercury 
133313 Jmtimony 
133313 Arsenic  
133313 B e r y l l i u m  - DL 

DETECTION LIXITS SUMKARY 
Continued 

1.86 
0.19 
0.19 
1.03 
0.37 

93.07 
0.37 
0.06 
0.61 
1.00 
1.50 
0.60 
0.03 
0.03 
3.00 
0.30 
0.30 
0.60 
0.60 

150.00 
0.60 
0.95 
0.38 
0.02 
0.02 
1.90 
0.19 
0.19 
0.96 
0.38 

94.84 
0.38 
0.14 
0.62 
1.00 
1.50 
0.60 
0.03 

'port Conti  

pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, To ta l  
pg, T o t a l  
pg, To ta l  
pg, T o t a l  
p g ,  Tota l  
p g ,  T o t a l  
pg, To ta l  
p g ,  Tota l  
pg, T o t a l  
pg, To ta l  
p g ,  T o t a l  
p g ,  Tota l  
pg, T o t a l  
p g ,  T o t a l  
pg, To ta l  
pg, T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, To ta l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
p g ,  Tota l  
pg, T o t a l  
pg, T o t a l  
p g ,  Tota l  
pg, T o t a l  
pg, T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
p g ,  Tota l  
p g ,  T o t a l  

.ed on Next 

6106 

10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 
5.00 
2.00 
0.10 
0.10 

10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
5.00 
2.00 
0.10 
0.10 

10.00 
1-00 
1.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 
5-00 
2.00 
0.10 

~. 
@ Rinled on recycled ppcr :; Printed on recyclable pper 
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ETS, Inc.  / P r o j e c t  /92-655-6 
R e p o r t  of J ~ U -  25. 1993 
P a g e  NO. 27 

LAB I D  I ANUYTE 1 DET L I U I T  I UNITS I INSTRUElENT DL I UNITS 

133313 
133313 
133313 
133313 
133313 
133313 
133313 
133313 
133314 
133314 
133314 
133314 
133314 
133314 
133314 
133314 
133314 
133314 
133314 
133315 
133316 
133317 
133318 
133338 
133318 
133318 
133318 
133318 
133338 
133318 
133318 
133318 
133318 
133319 
133319 
133319 
133319 
133319 

Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
P h o s p h o r u s  
S e l e n i u m  
A n t i m o n y  
Arsenic 
B e r y l  1 ium 
Cadmium 
Chromium 
Lead 
X a n g a n e s e  
Mercury 
Nickel 
Phosphorus 
S e l e n i u m  
Mercury 
X e r c u r y  
U e r c u r y  
A n t i m o n y  
Arsenic 
B e r y l l i u m  
Cadmium 
Chromium 
L e a d  
Uanganese 
X e r c u r y  
Nickel 
Phosphorus 
S e l e n i u m  
A n t i m o n y  
Arsenic 
B e r y l  1 i u m  
Cadmium 
Chromium - DL 

0.03 
3.00 
0.30 
0.30 
0.60 
0.60 

150.00 
0.60 
1.04 
0.42 
0.02 
0.02 
2.09 
0.21 
0.21 
0.71 
0.42 

104.30 
0.42 
0.09 
0.42 
1.00 
1.50 
0.60 
0.03 
0.03 
3.00 
0.30 
0.30 
0.60 
0.60 

150.00 
0.60 
1.13 
0.45 
0.02 
,0.02 
2.27 

p g ,  T o t a l  
pg, T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg, T o t a l  
pg, T o t a l  
pg,  T o t a l  
pg, T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg, T o t a l  
pg, T o t a l  
pg. T o t a l  
p g ,  T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg, T o t a l  
pg. T o t a l  
p g .  T o t a l  
pg, T o t a l  
p g ,  T o t a l  
p g ,  T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg, T o t a l  
pg, T o t a l  

0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 

port  C o n t i n u e d  on Next P a g e .  
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ETS, Inc.  / P r o j e c t  t92-655-6 
Report of January  25, 1993 
Page NO. 28 

LAB I D  I ANALYTE 1 DET LIMIT I UNITS 1 INSTRUMENT OL I UNITS - 
133319 
133319 
133319 
133319 
133319 
133319 
133320 
133321 
133322 
133323 
133323 
133323 
133323 
133323 
133323 
133323 
133323 
133323 
133323 
133323 
133324 
133324 
133324 
133324 
133324 
133324 
133324 
133324 
133324 
133324 
133324 
133325 
133326 
133327 - 

Lead 
Manganese 
Mercury 
Nicke l  
Phosphorus 
Selenium 
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic 
Beryl l ium 
Cadmium 
C h r o m i u m  
Lead 
Manganese 
Mercury 
Nickel  
Phosphorus 
selenium 
Antimony 
Arsenic 
B e r y l l i u m  
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel  
Phosphorus 
Selenium 
Mercury 
Mercury 
Mercury 

0.23 
0.23 
0.59 
0.45 

113.46 
0.45 
0.10 
0.42 
1.00 
1.50 
0.60 
0.03 
0.03 
3.00 
0.30 
0.30 
0.60 
0.60 

150.00 
0.60 
0.98 
0.39 
0.02 
0.02 
1.95 
0.20 
0.20 
0.86 
0.39 

97.73 
0.39 
0.45 
0.74 
1.00 

pg, T o t a l  
p g ,  Tota l  
p g ,  T o t a l  
pg, T o t a l  
p g ,  Tota l  
pg, T o t a l  
pg, T o t a l  
p g ,  Tota l  
pg, T o t a l  
pg, T o t a l  
p g ,  Tota l  
p g ,  T o t a l  
p g .  T o t a l  
p g ,  T o t a l  
pg, T o t a l  
p g ,  Tota l  
pg, T o t a l  
p g ,  Tota l  
pg, To ta l  
p g ,  T o t a l  
pg, T o t a l  
pg, T o t a l  
p g ,  Tota l  
pg, To ta l  
pg, To ta l  
p g .  T o t a l  
p g ,  Tota l  
p g ,  T o t a l  
pg, To ta l  
pg, T o t a l  
p g ,  T o t a l  
p g ,  Tota l  
pg, T o t a l  
p g .  T o t a l  

1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1-00 
2.00 
2.00 

500.00 
2.00 
5.00 
2.00 
0.10 
0.10 
10.00 
1.00 
1.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 

6 1 0 8  
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ETS Analvtical Services, Inc. .. 
Roudly sewing mdurtxy and govcmmcnl since 1973. A USEPA Contacl Laboratory 

A subsidiary of ETS International, Inc. 

RECEIVED NOV 2 3 1992 

ETS, Inc. 
1401 Uunicipal Road N.W. 
Roanoke, VA 24012 
ATTN: Dr. nike Visneski 

Re: Laboratory Analysis 
ETSAS Client No. 6593 
Contract No. 92-655 

REPOST DATE/"BER: November 20, 1992 / 179 

S M L E S  COLLECTED BY: CLIENT 

DATE RECEIVED AT LAB: 11/03/92 

PNALYSIS FOR: Flouride 

METHOD OF PNALYSIS: USEPA Wethod 136 with Belleck Distillation 

SAUPLE ANA?LYSIS DATA I I 

L& ID: 132041 Client ID: l-Hl3-Fl natrix: AQUEOUS 
Other ID: 92-655 (6-6.2) Description: EPA BRICK PLANT 

Flouride 8.4 mg/l 
bAnalysis Date: 11/16/92 by: LEA Run ID: 132041 
bnethod: Potentiometric; Det Limit= 0.10 mg/l 

Lab ID: i32042 Client ID: 2-Hl3-LOCFl natrix: AQUEOUS 
Other ID: 92-655 (6-6.2) Description: EPA BRICK PLANT 

Flouride 8 . 0  mg/l 
bAnalyeis Date: 11/16/92 by: LEA Run ID: 132041 
hethod: Potentiometric; Det Limit= 0.10 mg/l 

Lab ID: 132043 Client ID: 3-Ul3-LOCF1 natrix: AQUEOUS 
Other ID: 92-655 (6-6.2) Description: EPA BRICK PLANT / 

Flouride 3.5 mg/l 
hnalyeis Date: 11/16/92 by: LEA Run ID: 132041 
blethod: Potentiometric; Det Limit= 0.10 mg/l 

Lab ID: 132044 Client ID: 3A-Ul3-LOCFl natrix: AQUEOUS 
Other ID: 92-655 (6-6.2) Description: EPA BRICK PLANT , 

Flouride 10.1 mg/l 
hnalysis Date: 11/16/92 by: LEA Run ID: 132041 
bnethod: Potentiometric; Det Limit= 0.10 mg/l 

REPORT CONTINUED ON NEXT PAGE 

G l l O  

1401 Municipal Road, NW ~Roanoke, Virginia 24012-1309 - Telephone: 703-265-0004 - FAX: 703-563-4866 

@ Prinlcd on rccyclcd paper f? Prinwd on rscyslrblc pap' 



ETS, Inc. 
Report of 11/20/92 
Page NO- 2 

I SAMPLE ANALYSIS DATA I 

Lab ID: 132045 Client ID: 1-M13-E MatIFx:  AQUEOUS ’ 
Other ID: 92-655 (6-6.2) Description: EPA BRICK PLANT 

Flouride 1.8 mg/l 
k>Analysis Date: 11/16/92 by: LEA Run ID: 132041 
hethod: Potentiometric; Det Limit= 0.10 mg/l 

Lab ID: 132046 Client ID: 2-Ml3-LOCE Matrix: AQDEOUS 
Other ID: 92-655 (6-6.2) Description: EPA BRICK PLANT 

Flouride 3.4 mg/l 
bAnalysis Date: 11/16/92 by: LEA Run ID: 132041 
&>Method: potentiometric; Det Limit= 0.10 mg/l 

Lab ID: 132047 Client ID: 3-Ml3-LOCE Matrix: AQUEOUS 
Other ID: 92-655 (6-6.2) Description: EPA BRICK PLANT /’ 

Flouride 3.8 mg/l 
&>Analysis Date: 11/16/92 by: LEA Run ID: 132041 
&>Method: Potentiometric: Det Limit= 0.10 m g / l  

Lab ID: 132048 Client ID: ZA-Ml3-LOCE Matrix: AQUEOUS - 
Other ID: 92-655‘(6-6.2) Doscription: EPA BRICK PLANT 

Flouride 3.1 mg/l 
hnalysis Date: 11/16/92 by: LEA Run ID: 132041 
bnethod: Potentiometric; Get Limit= 0.10 mg/l 

Lab ID: 132049 Client ID: 3A-Ml3-LOCE Matrix: AQUEOUS 
Other ID: 92-655 (6-6.2) Description: EPA BRICK PLANT / 

Flouride 70.0 m g / l  
&>Analysis Date: 11/16/92 by: LEA Run ID: 132041 
&>Method: Potentiometric; Det Limit- 0.10 mg/l 

Lab ID: 132050 Client ID: M13-BLANK Matrix: AQUEOUS 
Other ID: 92-655 (6-6.2) Description: EPA BRICK PLANT 

Flouride 2.7 mg/l 
&>Analysis Date: 11/16/92 by: LEA Run ID: 132041 
&>Method: Potentiometric; Det Limit= 0.10 mg/l 

Lab ID: 132373 Client ID: M-13BLANX Matrix: FILTER 
Other ID: 92-655 (6-6.2) Description: EPA BRICX PLANT 

Flouride 30.0 m g / l  
&>Analysis Date: 11/16/92 by: LEA Run ID: 132041 
&>Method: Potentiometric; Det Limit= 0.10 mg/l 

Lab ID: 132378 Client ID: M-13 RBLANK Matrix: AQUEOUS 
Other ID: 92-655 (6-6.2) Description: EPA BRICK PLANT 

Flour ide 15.5 mg/l 
binalysis Date: 11/16/92 by: LEA Run ID: 132041 
&>Method: Potentiometric; Det Limit= 0.10 mg/l 

REPORT CONTINUED ON NEXT PAGE 

G-Ill 
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ETS, Inc. 
Report of 11/20/92 
Page NO. 3 

NOTE: Sample volumes are attached. 

Quality Assurance performed on the above data is presented on the following page(s). 

If we may be of further assistance, please contact us at any time. 

Sincerely. 

Chris Southworth, Project Manager 



ETS, InC. 
Report of 11/20/92 
Page No. 4 

1 QUALITY ASSURANCE SUHHRRY 1 

CALIBRATION VERIFICATION 

ANALYTE 

Flouride 
Flouride 
Plouride 
Flouride 
Flouride 
Flouride 

1 8.78 
0.88 
0.80 
0 .80  
0.80 
0 .80  

9.00 
0.76 
0.82  
0.90 
0.82 
0.74 

102.5 85-115 S 
86.4 85-115 S 
102.5 85-115 S 
112.5 85-115 0 
102.5 85-115 S 
92.5 85-115 S 

132041 
132041 
132041 
132041 
132041 
132041 

BLANKS 

DUPLICATES 

LAB ID 1 ANALYTE 

SPIKES 

QAO: Quality Assurance Objective; REC: Recovery: RPD: Relative Percent Difference 

I 
I 
1 
f 
1 
P 
I 
I 
I 
1 
I 
I 
I 
I 
d 
I 
I NC: Not Calculatable; CUP: Duplicate Analysis Result; SPK: Spiked Analysis Result. 

For Duplicates <5X the Detection Limit (DL), f DL shall apply for the QAO. 
0 1 1  

@ mntcd on mcyclcd pper  c: hnted on mcyclsblc paper - 
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ETS Inc. 
Report 179 
November 20, 1992 

Page 5 

Sample volume information for Project 92-655 

1-K13-F2 
2-Ml3-LOCF2 
l-Ml3-Fl 
2-Ml3-LOCFl 
3-Ml3-LOCFl 
3A-Ml3-LOCF1 
1-M13-E 
2 -M13-LOCE' 
3-Kl3-LOCE 
2A-Ml3-LOCE 
3A-Ml3-LOCE 
M13-BLANK 
M13 BLANK (AQUEOUS) 
M-13BLANK (FILTER) 

mls 
0.0 
0.0 

883.9 ..- . 

657.1 
981.5 
328.8 
1043.1 
782.3 
953.8 
546.8 
305.5 
697.6 
483.7 
0.4527 grams 

6 1 1 4  

@ Rinlcd on recycled pper $5 R i n d  on ncyclrblc p p e r  -. 
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ETS Analytical Services, Inc. 
Roudly serving industry and govcmmcnl since 1973. A USEPA Contract Laboratory 

A subsidiary of ETS International, Inc. 

RECEIVED JAN 8 1993 
ETS, Inc. 
1401 Municipal Road N.W. 
Roanoke, VA 24012 
ATTN: Dr. Ted Handel 

Re: Laboratory Analyeie 
ETSAS Client No. 6593 
Project 92-655 

REPORT DATE/NUMBER: January 8, 1993 / 188 

SAMPLES COLLECTED BY: CLIENT 

DATE RECEIVED AT LAB: 11/10/92 

ANALYSIS FOR: Fluoride 

METHOD OF ANALYSIS: USEPA Method 138, Eelleck Distillation 

I SAMPLE ANALYSIS DATA 
I 

Lab ID: 132373 Client ID: M-13BLANK Matrix: FILTER Other ID: 92-655 (6-6.2) Deecription: EPA BRICK PLANT 

Flouride 30.0 mg/l 
hnalyeie Date: 11/16/92 by: LEA hethod: Potentiometric; Det Limit= 0 . 1 0  mg/l 
bCOImente : Reanalyeie 0.11 mg/l. 

L 
I 

If we may be of further assistance, pleaee contact u s  at any time. 

Sincerelv. 

Chris Southworth, Project Manager 

6 1 1 5  

1401 Municipal Road, NW -Roanoke, Virginia 24012-1309 - Telephone: 703-265-0004 - FAX: 703-5634866 

@ Prinred on rccyclcd paper $? Prinled on recyclable paper 
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ETS Analytical Services, h c .  
m d u q  and go\munmt smce 1973. A USEPA Conuact Laboratory 

A subsidiary of ETS International, Inc. 

RECEIVED JAN 8 1993 
ETS, Inc. 
1401 Municipal Road N.W. 
Roanoke, VA 24012 I ATTN: Dr. Ted Eandel 

i 
T 
T 

I 
I 
I 

Re: Laboratory Analyeie 
ETSAS Client No. 6593 
Project 92-655 

REPORT DATE/NUMBER: January 8, 1993 / 189 

SAHPLES COLLECTED BY: CLIENT 

DATE RECEIVED AT LAB: 12/07/92 

ANALYSIS FOR: Flouride 

METHOD OF ANALYSIS: USEPA Method 138, Belleck Distillation 

I SAMPLE ANALYSIS DATA 
I 

Lab ID: 133561 Client ID: Matrix: FILTER 
Other ID: 92-655 Description: BLANK 

Fluoride < 0.10 mg/l 
by: CAS bnalysie Date: 12/24/92 

bMethod: Potentiometric; Det Limit= 0.10 mg/i 

If we may be of further assistance, please contact UQ at any time. 

Sincerely, 

Chris Southworth, Project Manager 

6 1 1 6  

1401 MuDicipal Road, NW -Roanoke, Virginia 24012-1309 ~ Telephone: 703-265-0004 - FAX: 703-563-4866 
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G.4 HYDROGEN FLUORIDE LABORATORY DATA 
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ETS Analytical Services. Inc. 
I 

Roudly scrving industry and govmuncnt since 1973. A USEPA Conuact Laboratory 

A subsidiary of ETS International, Inc. 

ETS, Inc. 
1401 Municipal Road N.W. 
Roanoke, VA 24012 
ATTN: Dr. Mike Visneski 

HECEIVED DEC 7 1992 

Re: Laboratory Analysis 
ETSAS Client No. 6593 
EPA Brick Plant 

REPORT DATE/NUMBER: December 7, 1992 / 181 

SAMPLES COLLECTED BY: CLIENT 

DATE RECEIVED AT LAB: 11/06/92 

ANALYSIS FOR: Fluoride 

METHOD OF ANALYSIS: USEPA Method 26 

I SAMPLE ANALYSIS DATA I 

Lab ID: 132283 Client ID: 92-655-300 Matrix: Liquid 
other ID: Description: EPA BRICK PLANT 

Flouride 252 mg/l 
bAnalysis Date: 30-NOV-1992 by: RPL Run ID: 10007225 
&>Method: Ion Chromatography; Det Limit- 0.10 mg/l 

bcomenta: Repl = 251.00 mg/l; Rep2 = 252.00 mg/l; RPD = 0.4 

Lab ID: 132284 Client ID: 92-655-304 Matrix: Liquid 
Other ID: Description: EPA BRICK PLANT 

Flouride 300 mg/l 
hnalysis Date: 30-NOV-1992 by: RPL Run ID: 10007225 
bMethod: Ion chromatography; Det Limit- 0.10 mg/l 

bcoments: Repl = 293.00 mg/l; Rep2 = 307.00 mg/l; RPD = 4.7 

Lab ID: 132285 client ID: 92-655-308 Matrix: Liquid 
other ID: Description: EPA BRICK PLANT 

Flouride 127 mg/l 
hnalyeis Date: 30-NOV-1992 by: RPL Run ID: 10007225 
bMethod: Ion Chromatography; Det Limit= 0.10 mg/l 

k-comments: Repl = 125.00 mg/l; Rep2 = 129.00 mg/l; RPD = 3.1 

Lab ID: 132286 Client ID: 92-655-312 Matrix: Liquid 
other ID: Description: EPA BRICK PLANT 

REPORT CONTINUED ON NEXT PAGE 

6 1 2 0  

1401 Municipal Road, NW - Roanoke, Virginia 24012-1309 -Telephone: 703-265-0004 - FAX: 703-563-4866 
@ Printed an recyclcd ppcr -:: Prinled on rccyclablc paper 
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ETS, Inc.  
Report of 12/07/92 
page NO.  2 

I SAMPLE ANALYSIS DATA I 
 ab ID: 132286 (cont inued)  

F lou r ide  1 0 5  mg/l 
b n a l y e i e  Date: 17-NOV-1992 by: RPL Run ID: 10006991 
h e t h o d :  Ion Chromatography; D e t  L imi ts  0.10 m g / l  

bcommente: Repl = 106.00 m g / l ;  Rep2 = 104.00 mg/l; RPD = 1.9 

L a b  I D :  132287 c l i e n t  ID: 92-655-316 Matrix: Liquid  
o t h e r  I D :  Deecript ion:  EPA BRICK PLANT 

F lour ide  300 mg/l 
b A n a l y s i a  Date: 30-NOV-1992 by: RPL Run I D :  10007225 
bMethod: Ion Chromatography; D e t  L imi ts  0.10 m g / l  

bcomments: Repl = 297.00 mg/l; Rep2 = 304.00  mg/l: RPD = 2.3 

Lab I D :  132288 c l i en t  I D :  92-655-320 Matrix: Liquid  
o t h e r  I D :  Descr ip t ion :  EPA BRICK PLANT 

F lour ide  45.8 mg/l 
b A n a l y s i s  Date: 30-NOV-1992 by: RPL Run I D :  10007225 
bMethod: Ion Chromatography; D e t  L i m i t s  0.10 mg/l 

bcomments: Repl = 45.50 mg/l ;  Rep2 = 46.00 mg/ l ;  RPD = 1.1 

Lab I D :  132289 c l i e n t  ID: 92-655-324 Matrix: Liquid  
o t h e r  I D :  Descr ip t ion :  EPA BRICK PLANT 

Flour ide  1 .4  mg/l  
bAnalysis Date: 26-NOV-1992 by: RPL Run I D :  10007141 
bMethod: Ion Chromatography; D e t  L i m i t =  0.10 mg/l 

bcommente: Repl = 1 . 4 0  mg/l; Rep2 = 1.30 m g / l ;  RPD = 7.4 

Lab I D :  132290 c l i e n t  ID: 92-655-328 Matrix: Liquid  
o t h e r  I D :  Description: EPA BRICK PLANT 

Flour ide  238 mg/ l  
h n a l y s i e  Date: 30-NOV-1992 by: RPL Run ID: 10007225 
bne thod :  I o n  Chromatography; Det Limit= 0.10 mg/l 

bcommenta: Rep1 = 237.00 mg/l;  Rep2 = 240.00 mg/l; RPD = 1.3  

Lab I D :  132291 c l i e n t  ID: 92-655-332 Matrix: L i q u i d  
Other I D :  Deecript ion:  EPA BRICK PLANT 

Flour ide  200 mg/l  
bAna lyS i s  Date: 1-DEC-1992 by: RPL Run I D :  10007225 
bMethod: Ion Chromatography; D e t  Limit= 0.10 mg/l 

bcomments: R e p 1  = 195.00 m g / l ;  Rep2 = 204.00 mg/l;  RPD = 4 .5  

Lab I D :  132292 c l i e n t  ID: 92-655-336 Matrix: Liquid  
o t h e r  I D :  Description: EPA BRICK PLANT 

F lour ide  1 . 6  mg/l 
b A n a l y s i s  Date: 1-DEC-1992 by: RPL Run I D :  10007225 
bHethod:  Ion chromatography; D e t  Limit= 0.10 mg/l 

bcommente: Repl = 1 . 5 0  mg/l; Rep2 = 1.60 mg/l; RPD = 6.5 

REPORT CONTINUED ON NEXT PAGE 
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ETS, Inc. 
Report of 12/07/92 
Page No. 3 

r SAMPLE ANALYSIS DATA I 

Lab ID: 132293 Client ID: 92-655-340 Matrix: Liquid 
Other ID: Description: EPA BRICK PLANT 

Flouride < 0.1 mg/l 
hnalysis Date: 20-NOV-1992 by: RPL Run ID: 10006991 
hethod: Ion Chromatography; Det Limit= 0.10 mg/l 

bcomments: Repl = <o.~o mg/l; Rep2 = <o.~o mg/l; RPD = 0.0  

Lab ID: 132294 client ID: 92-655-344 Matrix: Liquid 
other ID: Description: EPA BRICK PLANT 

Flouride < 1.0 mg/l 
bAnalyeis Date: 17-NOV-1992 by: RPL Run ID: 10006991 
bMethod: Ion Chromatography; Det Limit= 1.00 mg/l 

bcommente: Repl = <I.OO mg/l; Rep2 = < ~ . o o  mg/l; RPD = 0 . 0  

NOTE: Answers reported are the mean of two replicates. This work was perfomed 
under ETS contract # 92-655-6. 

Quality Assurance performed on the above data is presented on the following page(6). 

If we may be of further assistance, please contact us at any time. 

sincerely, 
ETS ANALYTICAL SERVICES, INC. 

David F. Tompkins, President 

G 1 2 2  



ETS, Inc. 

<0.10 
<0.10 
<o. 10 
<o. 10 
<o. 10 
<o. 10 
<o. 10 
<0.10 
<o.  10 
co.10 

Report of 12/07/92 
Page NO. 4 

QURGITY ASSURRNCE SUMMARY 

ICBl 
CCBl 
CCBZ 
CCBZ 
ICBl 
CCBl 
CCBZ 
ICBl 
CCBl 
CCBZ 

CALIBRATION VERIFICATION 

ANALYTE 1 UNITS 1 TRUE I FOUND 1 % REC 1 PA0 I RUN ID 
Flouride 
Flouride 
Flouride 
Flouride 
Flouride 
Flouride 
Flouride 
Flouride 
Flouride 
Flouride 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

4.16 
2.15 
2.15 
4.92 
4.16 
2.15 
2.15 
4.16 
1.02 
1.02 

1 3.71 
2.12 1 2.37 
5.40 
5.33 

1 2.04 
2.28 
4.79 
1.03 
1.02 

89.2 
~ 98.6 

110.2 
109.8 
128.1 
94.9 
106.0 
115.1 
101.0 
100.0 

75-125% 
75-125% 
75-125% 
75-125% 
75-125% 
75-125% 
75-125% 
75-125% 
75-125% 
75-125% 

10006991 
10006991 
10006991 
10006991 
10007141 
10007141 
10007141 
10007225 
10007225 
10007225 

BLANKS 

ANALYTE 

Flouride 
Flouride 
Flouride 
Flouride 
Flouride 
Flouride 
Flouride 
Flouride 
Flouride 
Flouride 

UNITS - 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

FOUND 1 TYPE QAO 

cO.1 u g h 1  
<0.1 u g h 1  
<0.1 u g h 1  
~0.1 ug/ml 
<0.1 u g h 1  
<0.1 u g h 1  
~0.1 u g h 1  
<0.1 u g h 1  
<O. 1 u g h 1  
<0.1 u g h 1  

10006991 
10006991 
10006991 
10007141 
10007141 
10007141 
10007225 
10007225 
10007225 

SPIKES 

LAB ID 1 ANALYTE I SAMPLE I SPK I ADDED I % REC I QAO I RUN ID 
132293 Flouride <0.10 2.07 1.8 115.0 75-125% 10006991 
132289 Flouride 1.4 18.5 19.4 88.1 75-125% 10007141 
132294 F1ourl.de <0.10 2.00 1.9 103.1 75-125% 10007225 

QAO: Quality Aseurance Objective; REC: Recovery; RPD: Relative Percent Difference 
NC: Not calculatable; DUP: Duplicate Analysis Result; SPK: Spiked Analysis Result. 
For Duplicates <5X the Detection Limit (DL), f DL shall apply for the QAO. 
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ETSAS SAMPLE NO. 

132283 

132284 

132285 

132286 

132287 

132288 

132289 

132290 

132291 

132292 

132293 

132294 

VOL. f W L l  

40 

40 

33 

40 

40 

40 

40 

40 

40 

31 

33 

31 
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CASE NARRATIVE 

TRIANGLE LABORATORIES OF RTP, I N C .  
801 Capitola Drive 
Durham, N.C. 27713 

Phone: (919) 544-5729 
Pax: (919) 544-5491 

DATE: November 29,1992 

CLIENT P.O. NO: 3975 

TLI NO: 22355 

OBJECTIVE: Analysis of fifty-two VOST tubes and three field 
blanks for Method 8240 Table 2, Clean Air Act, and Pulp and Paper 
volatile compounds and Tentatively Identified Compounds (TICS). 

METHOD : 

All VOST tubes were analyzed in tandem according to the 
guidelines of Methods 8240 and 5040. The internal standards 
bromochloromethane, l,4-difluorobenzene, and chlorobenzene-d5were 
added in the amount of 0.25 ug immediately prior to analysis by 
GCIMS. The surrogate standards toluene-d8, 1,2-dichloroethane- 
d4, end benzene-d6 were added in the amount of 0.25 ug immediate- 
ly prior to analysis by GC/MS. 

The GC/MS analysis conditions are listed below: 

VOLATILES: 

I 

Purge and trap: Telanar LSC-2000 
Purge : 11 min. 
Desorb Temperature: 180 C 
Desorb Time: 4 min. 

Program: -30 C hold .5 min, ramp to 45 C 
at 10 C/min, ramp to 90 C at 
6 C/min, hold 4.0 min, ramp to 
200 C at 15.0 C/min, hold 4 min. 

MS: 
Instruments: VG TRIO-1 Lab Base data system 
scan : 35-300 amu at ls/scan 
Source temperature: 180 C 
Interface: Jet Separator, 160 C 

REPORT: 

Zxloser2 with the case narrezive are copies 05 the clier-t 
chains-of-custody, sample log-in sheets, inst-vent tracking 
eo-, an6 log book pages. All initial 2?.d conti2uir.p CZlibra- 
- 2  -_"-- -- &;e is located i n  the back cf the &;& packqe %kin6 zks 
s-le &:a. 
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LABORATORIES OF RTP, INC. November 2 9 ,  1992 
22355 

~. 
The data are reported as quantitation reports, total icn 

chromatograms, interim reports, and spectra of detected com- 
pounds. The quantitation report header lists the sample and 
calibration injection files. The client sample name and number, 
TLI sample number, TLI project number, date of report, and analy- 
sis date are also listed in the quantitation report header. The 
raw areas and scan numbers found on the gumtitation report are 
from the interim report. The response factors used are the 
average response factors from the initial calibration. The ISID 
is the internal standard identifier. Those compounds matched to 
1,4-difluorobenzene. for example, are flagged with the ISID 
number 15. The amounts for the target compounds are reported in 
ug for the VOST tubes. Sample calculations are shown below. If 
the target compound is detected, a code of ID' is reported. If 
the target compound is detected but below the quanLitation limit 
or over the calibration range, a code of 'E' or estimated is 
reported. If the target compound is not detected, a code of "D' 
or not detected is reported. Amounts reported for target com- 
pounds that are not detected are calculated using an area of 2 0  
counts. Compounds flagged with the code 'I' are internal stan- 
dards. 

*/ 

In addition to the quantitation report, a tentatively iden- 
tified compound (TIC) report is also present. The TIC report 
header has the same information as the quantitation report head- 
er. The TIC report includes the name, scan number, area, scan * 
of internal standard, amount of internal standard, and the amount 
in micrograms (ug). Below this information the internal standards 
are listed with their scan number and area. The concentrations of 
the TICs should be considered estimates because they are calcu- 
lated using the total ion current areas of the internal standard. 
These TICs were searched against the NBS library. The three best 
matches were found and from this information a tentative identi- 
fication was assigned. All of the spectral searches are included 
in the data package behind the spectra of target analytes. 

RESULTS : 
.. . 

Please note that the field blank samples were not listed on 
the client chain of custody but are included on the TLI chain of 
custody. 

RID T/TC were lost due to computer failure. Please note that 
there was also an acquisition error for the original VOST3LK f o r  
1>/11/?2 and the field blank OA-M0030-RO T/TC was inad-Jertently 
LCalpze2 before the VOSTZLK f o r  11;:~/92 could je zeaTe.lyze&. 

The acquisitions for samples 09-El0030-Rl3 T / T C  and IN-XOC30- 

_ _  .- 
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LABORATORIES OF RTP, INC. November 29, 1992 
@RATIVE 22355 I 

5ULTS cont. I' - 
All field samples were observed to contain condensation 

within the Tenax and Tenax-charcoal tubes prior to analysis. Many 
of the samples showed yellow discoloration of the Tenax and/or 
gray discoloration of the glass wool plugs. These problems with 
the samples, along with saturation of target analytes or TICs, 
may have inhibited target analyte recoveries. 

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

r. - Seven volatile laboratory blanks were analyzed along with 
:, the samples. Although the blanks were found to contain a number 
': ,3f analytes at low levels, no compounds were detected in any 
\ blank at levels above the quantitation limit. Compounds found in 
the field samples at levels less than five times the amount found 
in the associated blank should not be considered native to the I? - xrples. 

The majority of the samples had one or more compounds at 
levels over the calibration range. All compounds whose quantita- 
tions are above calibration range are flagged with an 'E' and the 
quantitations should be considered estimates. In addition, a- 
pinene was saturated in all samples from OA and OB groups except 
samples OA-M0030-RAl T/TC, OA-MOO3O-R3E T/TC, OB-M0030-R2D T/TC, 
and OB-M0030-R2F T/TC. There were also several TICs reported for 
the IN-M0030-R3 samples which were saturated. All saturated 
coumpounds should be consid:?red underestimated an6 may interfere 
with the detection or quantitaticn of target analytes. 

The 1,2-dichloroethane-d4 surrogate standard percent recov- 
ery was slightly above the quality control limit for sample IN- 
M0030-R3C T/TC and the toluene-d8 percent recovery was low for 
sample IN-M0030-R3F T/TC. All other surrogate standard percent 
recoveries were within quality control limits for all samples and 
blanks. 

The neck of sample IN-MOO30-R)F T/TC tube broke after the 
internal standards were spiked. Although the sample was re- 
packed, bromochloromethane and l,4-difluorobenzene internal 
standard areas are low. The quantitations of the target analytes 
in this sample differ slightly from other samples due to these 
low internal standards. All other internal standards were within 
quality control criteria for all samples and blanks. 

The four ketones reported for the samples are 2-butanone, 4- 
methyl-2-pentanone, acetone, and 2-hexanone. While these com- 
>~c?.es ere Method 8240, Table 2 analytes, they +re not acr-essed 
5e  Method 5040, and often experience erretic recove-ry ,Cram VOST. 
.:-11 ketone results for VOST matrices should therefore be consid- 
ere6 sesi-quantitative. 

- _  
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I 
Triangle Laborator iar  of RTP, I nc .  Sample F i l s  : FJ256 Sample I O :  IN-MO030-RlA T l T C  
801 Capitola Or. Responsa F i l a  : ICALFNlZ TLI I D :  61-37-73/74 

Durham. NC 27713 Data Analyzed : 11/16/92 

(919) 544-5729 Date Raportad : 11/29/92 
Pro jec t  Number: 22355 

auan t i t a t i on  Rasults Method 8240CbA 

Analyte Area RF SCAN IS10 Ant. Code Quan FUO 
-- I--- 

(U9) L im i t  

omoch lorwethano ;?h loronethane 
Brmmathana 
V iny l  ch lo r i de  

thylena ch lo r ide  

1 ,I-Dichloroethene 
1.1-Dichlorosthane 
trans-1.2-Oichloroethen~ 

1.2-Dichloroathane 
Dimethyl d i s u l f i d e  
s i ~ - 1 . 2 - 0 i c h l o r ~ s t h s n e  

imsthyl  s u l f i d e  

Ah lo ro fo rm 

$r y Loni t r  i ta 
Iodomethane 
n-HeXane 

Tar t -Buty l  mathyl other 
1 .3-butadlana 

i n y l  8rcmide J Tr i ch lo ro f  luoromathane 
Isooctane 
A l l y l  ch lo r i de  
1 .4 -0 i f  luorobenzme 

{v iny l  acetata 
Brcmadishloronethana 
1.2-Oichloropropans 

Trichloroathene 
Oibrmochloromathana 

ana-1.3-Dichloroprope~~ 

.l ,2 -T r  i s h  loroethane 

cis-1.3-Dishloropropena 
Bromoform 
Dfbromwathan. 
1.4-Dichloro-2-butena 
Chlorobenzan.-d5 

2899 518 
37580 1.087 126 

1380 1.090 185 
1149 1.732 142 

0 1.185 0 
2715 2.249 353 
8477 0.802 312 

0 1.458 0 
0 4.981 0 
0 1.710 0 
0 5.048 0 
0 2.802 0 
0 3.883 0 
0 1.932 0 
0 2.719 0 

1120 0.784 385 
24048 3.828 303 

1888 5.495 417 
0 4.951 0 

770 1.816 175 
0 1.191 0 

837 2.339 230 
0 20.258 0 
0 1.480 0 

15823 843 
475 0.023 503 

0 0.830 0 
0 0.602 0 
0 0.830 0 
0 0.693 0 
0 0.607 0 
0 0.598 0 
0 0.480 0 
0 0.383 0 
0 0.243 0 

305957 1.576 589 
0 0.701 0 
0 0.250 0 
0 0.229 0 
0 0.083 0 

18747 1080 

4348 5.737 303 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1s 
15 
15 
15 
15 15 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
29 

NO -Not Oatsotad: 0- Detected; E- Elt imatad: I- Inte rna l  Standard 

G-130 

I 
3.036 E 0.05 - 
0.109 D 0.05 - 
0.057 0 0.05 - 
0.001 NO 0.05 - 
0.104 D 0.05 - 
1.214 E 0.05 - 
0.065 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.126 0 0.05 - 
0.571 0 0.05 - 
0.030 E 0.05 - 
0.001 NO 0.05 - 
0.041 E 0.05 - 
0.001 NO 0.05 - 
0.031 E 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.327 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
3.067 E 0.05 - 
0.001 NO 0.08 - 
0.001 ND .0.05 - 
0.001 ND 0.05 - 
0.004 NO 0.05 - 

I 

I 

Orgrev v2 .5  

- 
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I 
T r i a w l e  Laboratories of RTP.  Ins.  sample r i l e  : FJ256 Sample I O :  IN-MOO30-RIA T l T C  

801 C a p i t o h  or. Response F i l e  : ICALFNl2 TLI I O :  61-37-13174 
Durham. NC 27713 

(919) 544-5729 

Puant i ta t ion  Results Method 8240cM 

Date Analyzed : 11/16/92 
Data Reported : 11/29/92 
Project  Number: 22355 

I 
I' 

Analyte I Area RF SCAN ISID Amt.  Coda Ouan FLAG 
(UP) L im i t  

4-Y.thy 1-2-pentanons 

1.1.2.2-Tetrachloroethane 

Chlorobenzene 
thylbenzene 

/ letrash Loroethene 

1 Vfoluene 

E thy l  Dathacrylata 
1.2.3-Trichloropropane 
1.3 Oichlorobsnzana 
1.4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumane (isopropylbenzena) 
*-Pinene 
8-Pinene I P-Cymene 

I 

0 
0 
0 
0 

84708 
0 

4755 
0 

7337 
2598 

0 
i o  

0 
0 
0 

3806 
0 
0 

7874 

0.129 
0.241 
0.533 
0.280 
0.898 
0.882 
0.512 
0.809 
0.567 
0.538 
0.428 
0.214 
0,889 
0.777 
0.602 
1.398 
1.398 
1.488 
1.818 

0 
0 
0 
0 

853 
0 

1114 
0 

1137 
1209 

0 
0 
0 
0 
0 

1550 
0 
0 

1679 

29 
28 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
28 
29 
29 

0.002 NO 
0.001 NO 

0.001 NO 

0.001 NO 

1.281 E 
0.001 NO 

0.124 0 
0.001 NO 

0.173 0 
0.084 D 

0.001 NO 
0.001 NO 

0.001 NO 

0.001 NO 
0.001 ND 
0.038 E 
0.001 NO 
0.001 NO 
0.056 0 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.10 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

Surrcqats Summary Area RF Scan ISID Amount Code Y(EC 

(UP) 

1,2-Dlchloroethan.-d4 190 2.001 598 1 0.008 0 3.2 

Benzane-dE 16607 1.555 582 15 0.189 0 67.8 

Tolusns-d8 20457 1.184 843 28 0.230 D 92.0 

I 

I 
I 
I 

// I.??/ 97 0.t. - - - L J  
Rwal red  by 
NO .Not Detected; 0- Detected; E-  Estimated: I -  I n te rna l  Standard 

I 
Orgrev v2.5 

I 6 1 3 1  
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( . Tr iangle Laboratories of RTP, Ins. Smpla F i l e  : FJ257 Sample IO: IN-MQ030-RlB T l T C  

801 Capitola O r .  RespOnSO F i l a  : ICALFN12 TLI IO: 61-37-75/76 

Durham. NC 27713 

(919) 544-5729 

R u m t i t a t i o n  Raaults Method 8240CAA -- 
Analyta Area RF SCAN IS10 *.t. Coda Wan FUO 

Date Analyzed : 11/18/92 
Data Reported : 11/29/92 
Project  Number: 22355 

(ua) L im i t  

Brwnosh iorooethans 2 lormethane 
romomethane 

v i n y l  ch lo r ide  
Chloroethana 

cetona 

1.1 -0ichlorosthens 
1 . l -Oich loroethane 

ans-1.2.oiehlorosthsna 

1.2-Oichloroathane 
Oimathyl d i su l f i da  
cis-1.2-Oichloroethene 

lodomathane 
n-Hexane 
Tar t -Buty l  @ethy l  ether 
1.3-butadiene 

i n y l  B rm ide  

Isooctane 
A l l y l  ch lo r ide  

.4-Oif  luorobanzone 

$;ya::;;:hlorida 1.1 .I-Trrchloroethane 

Bromodichloromothene 
1.2-Dichloropropana 

nutanone 

rans-1.3-Oichloropropene 
r Ish Loroatheno 

,l.Z-Trichloroethana 

cis-1.3-Oichloropropene 
Bromoform 
Oibrommethana 
1.4-Dichloro-2-butano 
Chlorobenzene-d5 

D i  bromoch loromethane 

2828 
36453 

1488 
1210 

0 
348 

6655 
3649 

0 
0 
0 
0 
0 
0 
0 
0 

905 
24488 

1477 
0 
0 
0 

353 
0 
0 

14897 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

176232 
0 
0 
0 
0 

18129 

51 8 
1.067 128 
1.090 185 
1.732 142 
1.185 0 
2.249 353 
0.602 318 
5.737 303 
1.458 0 
4.961 0 
1.710 0 
5.048 0 
2.602 0 
3.983 0 
1 .Q32 0 
2.719 0 
0.784 386 
3.828 303 
5.495 417 
4.951 0 
1.618 0 
1.191 0 
2.339 230 

20.256 0 
1.490 0 

643 
0.023 0 
0 .  630 0 
0.602 0 
0.630 0 
0.693 0 
0.607 0 
0.598 0 
0.480 0 
0,363 0 
0.243 0 
1.576 586 
0.701 0 
0.250 0 
0.229 0 
0.083 0 

1080 

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

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
29 

NO -Not Detected; 0- Detectad; E-  Estimated; I -  I n te rna l  Standard 

3.022 E 0.05 - 
0.121 D 0.05 - 
0.062 0 0.05 - 
0.001 NO 0.05 - 
0.014 E 0.05 - 
0.978 0 0.05 - 
0.058 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.105 0 0.05 - 
0.597 0 0.05 - 
0.024 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.013 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.015 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0;OOl ND 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
1.878 E 0.05 - 
0.001 NO 0.08 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.004 NO 0.05 - 

I 

I 

Orgrev "2.5 
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I 
I 
I 
I 
I 
I 
I 
I 
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1 

I Triangle Laboratories of  RTP. inc.  sample F i l e  : FJ257 Sample IO: IN-MO30-Rl8 T l T C  

801 Capitole or. Responrs F i l e  : I C A L F N I Z  TLI I O :  61-57-75176 
Durham. Nc 27713 Date Analyzed : 11/16/92 
(919) 544-5729 Date Reported : 11/29/92 

Project  Numbar: 22355 
Ouant i tat ion Results Wthod 8240CM 

2-Hexanone 0 0.129 0 29 0.002 ND 0.05 - 
4-Wthy 1-2-pentanone 0 0.241 0 29 0.001 NO 0.05 - 

etrachloroethens 0 0.533 0 29 0.001 NO 0.05 - 
1 .2.2-Tetrachloroathana 0 0.280 0 29 0.001 NO 0.05 - 

19689 0.896 852 29 0.303 0 0.05 - oluene 
h lorobenzens 0 0.882 0 29 0.001 NO 0.05 - 

hylbanzena 1958 0.512 1113 29 0.053 0 0.05 - 
0 0.808 0 29 0.001 NO 0.05 - 

6873 0.587 1137 28 0.167 D 0.10 - 
Ethy l  methacrylate 0 0.428 0 28 0.001 NO 0.05 - 
1.2.3-Trichloropropana 0 0.214 0 29 0.001 NO 0.05 - 
1.3 Dichlorobenzene 0 0.989 0 29 0.001 NO 0.05 - 
1.4 Dichlorobenzene 0 0.777 0 29 0.001 ND 0.05 - 
1.2 Dichlorobenzene 0 0.602 0 29 0.001 ND 0.05 - 
Cumeno (iropropylbenzene) 2287 1.398 1551 29 0.023 E 0.05 - 
A,-Pinene 607 1.398 1278 29 0.006 E 0.05 - 

0 1.468 0 29 0.001 NO 0.05 - 8-Plnone 
P-cymene 3808 1.818 1678 29 0.027 E 0.05 - 
Surrogate Sumary Area RF Scan IS10 &ount Code I R E C  

1: 
I$ 4 
1 f:::::lane o-Xylene 

1828 0.538 1209 2a 0.047 E 0.05 - 

I 
I 
I 
I- ---- wI.II1I- 

1 

/--- 

(UP) 

1,2-Oichloro.than.-d4 5984 2,001 583 1 0.265 D 106.0 

Benzene-d6 19824 1.555 582 15 0.214 D 85.8 

Toluane-d8 19469 1.184 842 29 0.227 0 90.8 

// ,271 97 Date - - - Rewired by a 
yo -Not 0eteet.d: 0- Detected; E -  Estimated; I- I n t e r n a l  Standard 
I 

Orgrev v2.5 

0 1 3 3  
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Triangle Laboratories of RTP,  Inc. Sample F i l e  : F J 2 5 8  Sample IO: I N - U O 0 3 0 - R l C  T / T C  

801 Cepitola or. Response F i l e  : I C A L F N 1 2  T L I  IO: 81-37-77/78 

Durham, NC 27713 
(919) 544-5729 

R u m t i t a t i o n  Result. Method 6240CM --- _D-- __p 

Analyte Area RF SCAN I S I D  h t .  Code Pvan FLAG 

Date Analyzed : 11118192 
Date Reported : 11/29/92 
Project  Number: 22355 

(US)  L im i t  

V i n y l  ch lo r ide  
Chloroethene 

&ethylene ch lo r ide  

bt::i:tedisu l f i d e  
d 

1.1 -0ichloroethsne 
1.1 -0ichloroethana 

ranr-1.2.Oichloroethcne 

1 .2-Oichloroethana 
Dimethyl d i t u  l f i d e  
cia-1.2-Oichloroethsns 

n - Hexane 

Tar t -Buty l  methyl ether 
1.3-butadiene 

i n y l  6romide 
luoromethene 

Isooctane 
A l l y l  ch lo r ide  

4-Oif luorobenzsno 

v1 ,1,1 -T r i ch  loroethane 
&rbon te t rach lo r ide  
h i n y l  acetate 
Bromodichloroaethane 
1.2-Oichloropropano 
tr.ns-1.3-Oichloropropan~ 

Oibromochlormethane 
1.1 ,2-Trichloroeth.ne 

cis-1.3-Oichloropropene 
Bromoform 
O i  bromommthane 
1.4.0ichloro-2-butene 
Chlorobenzen.-d5 

d r i c h t o r o a t h a n s  

denzme 

281 7 
19756 

937 
462 
0 

848 
2350 
2199 

0 
0 
0 
0 
0 
0 
0 
0 

365 
18340 
1099 

0 
0 
0 

1168 
0 
0 

14897 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

115215 
0 
0 
0 
0 

17024 

517 
1.087 127 
1.090 185 
1.732 142 
1.185 0 
2.249 352 
0.602 318 
5.737 302 
1.456 0 
4.981 0 
1.110 ' 0 
5.048 0 
2.602 0 
3.983 0 
1.932 0 
2.719 0 
0.784 388 
3.828 302 
5.495 416 
4.951 0 
1.618 0 
1.191 0 
2.339 229 
20.258 0 
1.490 0 

842 
0.023 0 
0.630 0 
0.602 0 
0.830 0 
0.893 0 
0. 807 0 
0.596 0 
0.480 0 
0.183 0 
0.243 0 
1.576 586 
0.701 0 
0.250 0 
0.229 0 
0.083 0 

107s 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 15 

15 
15 
15 
29 

NO -Not Oetacted; 0 -  Detected: E-  Estimated; I -  I n te rna l  Standard 

6 1 3 4  

I 
1.643 E 0.05 - 
0.078 0 0.05 - 
0.025 E 0.05 - 
0.001 NO 0.05 - 
0.033 E 0.05 - 
0.346 0 0.05 - 
0.034 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.043 E 0.05 - 
0.400 0 0.05 - 
0.018 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.044 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.015 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
1.244 E 0.05 - 
0.001 NO 0.08 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.004 NO 0.05 - 

I 

0.001 no 0.05 - 

I 

Orgrev v2 .5  
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I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 



Triangle Laboratories of RTP. Ins .  sample F i l a  : F~256 Sample IO: IN-YO03O-RlC T l T C  

801 Capitole or.  Rasponsa F i l e  : ICALFN12 T L I  IO: 61-37-77176 
Durham. NC 27713 
(019) 544-5729 

Puant i ta t ion  Results m t h o d  6240cM 

Analyto Area RF SCAN ISID Amt. Code Puan FLAG 

Deta Analyzed : 11116192 
Date Reported : 11/29/92 
Pro jec t  Number: 22355 

I 
I 

I- 

I" (US) L im i t  - 
0.002 NO 0.05 - 

-Y.thyl-2-pentanone 0 0.241 0 29 0.001 NO 0.05 - 
0 0.533 0 29 0.001 NO 0.05 - 

.1.2.2-Tetrechloroethan~ 0 0.260 0 29 0.001 NO 0.05 - 
oluene 5659 0.896 851 29 0.093 0 0.05 - 
hlorobsniens 0 0.882 0 29 0.001 NO 0.05 - 

330 0.512 1113 29 0.009 E 0.05 - 
0 0.809 0 29 0.001 NO 0.05 - 

Ip-Xylene 1033 0.567 1136 29 0.027 E 0.10 - 
o-Xylene 299 0.536 1209 29 0.006 E 0.05 - 
Ethyl  methacrylate 0 0.428 0 29 0.001 NO 0.05 - 
1.2.3-Trichloropropana 0 0.214 0 29 0.001 NO 0.05 - 
1.3 Oishlorobsnzsna 0 0.989 0 29 0.001 NO 0.05 - 
1.4 Dichlorobenzene 0 0.777 0 29 0.001 NO 0.05 

0 0.602 0 29 0.001 NO 0.05 - 1,2 Dishlorobanzens 
Cumens ( isopropylbmzsns) 1037 1.398 1546 29 0.011 E 0.05 - 
A-Pinene 0 1.396 0 29 0.001 NO 0.05 - 
B-Pinene 0 1.468 0 29 0.001 NO 0.05 - 1 P-Cymene 2610 1.818 1677 29 0.021 E 0.05 - 

I& I jkL;;zene 

I 
I {' 

1.2-Dichloroethene-d4 
Banzene-dB I Toluene-d8 

5984 2.001 562 1 0.265 0 106.0 
21416 1.555 582 15 0.234 0 93.6 
19264 1.164 841 29 0.239 0 95.6 

I 
I 
I 

// , 2 T,?7 Date - - - L> Rereired by 
NO -Not Detested: 0 -  Detected; E- Estimated: I -  I n t e r n a l  Standard 

I' 
Orgrew v2.5 
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Triahpls Laboratorias o f  RTP. Inn. Sampla F i  La : FJ260 Sample I O :  IN-MOO30-RlE T l T C  

801 Capitola Or. Response F i l e  : ICALFN12 TLI IO: 61-37-81182 
Ourhsm, NC 27713 Osts Anmlyrad : 11116192 

(919) 544-5729 Data Raportad : 11/29/92 
Project  Number: 22355 

Puant i ta t ion  Results Method 8240CM 
-_E -1____1_---- D__ =---. 
Analyts Area RF SCAN IS10 h t .  Code awn FLAO 

(UP) L im i t  

rollochloromathana 
h loromethme 

V iny l  ch lo r ide  

! Bromomathane 

~ 2 i E 2  Lor i de 

t arbon d i s u l f i d e  
cstona 

1.1 -0ichloroathana 
1.1 -0ich loroethane 
trans-1.2-Oichloroethena 

1 ,2-Oichloroethans 
Dimethyl d i s u l f i d e  
cis-1.2-Oichloroethana 
Oinothy< s u l f i d e  

VCh loroform 

k r y l o n i t r i  10 

odornethano 
n-Hexane 

Tar t -Buty l  methyl ether 
1.3-butadiene 

i n y l  Bromida 4 .  r~chlorof luoromothans 
Isooctane 
A l l y l  ch lo r ide  

4 - O i f  luorobenzens 
8utanone 

.1 . l -Tr ichloroothane $ arbon te t rach lo r ide  

Brcmodichloromethans 
1.2-Oichloropropane 
t ans-1.3-Oichloropropen~ 

Oibrcmoch lormethane 
1 1.2-Trichloroethana 

cis-1.3-Oichloropropen. 
Bromoform 
04 broncmathane 
1.4-Oich Loro-2-butane 
Chlorobenzene-d5 

1 Viny l  acatata 

d r i oh loroethene 

d anzene 

2963 
45948 1.067 

1484 1.090 
1151 1.732 

0 1.185 
326 2.249 

5687 0.802 
3701 5.137 

0 1.456 
0 4.981 
0 1.710 
0 5.048 
0 2.602 
0 3.983 
0 1.932 
0 2.719 

822 0.784 
23259 3.628 

1623 5.495 
0 4.951 
0 1.616 
0 1.191 

393 2.339 
0 20.258 
0 1.490 

15781 
0 0.023 
0 0.630 
0 0.802 
0 0.630 
0 0.693 
0 0.607 
0 0.598 
0 0.480 
0 0.383 
0 0.243 

193978 1.578 
0 0.701 
0 0.250 
0 0.229 
0 0.083 

18376 

518 1 I 

126 1 
185 1 
142 1 

0 1  
353 1 
319 1 
303 1 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

386 1 
303 1 
417 1 

0 1  
0 1  
0 1  

230 1 
0 1  
0 1  

642 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

588 15 
0 15 
0 15 
0 15 
0 15 

IO80 29 

NO -Not Detected: 0 -  Detected: E-  Estimated: I- In te rna l  Standard 

G-136 

3.833 
0.113 
0.056 
0.001 
0.012 
0.794 
0.054 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.091 
0.541 
0.025 
0. 001 
0.001 
0.001 
0.014 
0.001 
0.001 

0.014 
0.001 
0.001 
0.001 
0,001 
0.001 
0.001 
0.001 
0.001 
0.001 
1.952 
0.001 
0.001 
0.001 
0.004 

E 0.05 
0 0.05 
0 0.05 
NO 0.05 
E 0.05 
0 0.05 
0 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
ND 0.05 
0 0.05 
0 0.05 
E 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
E 0.05 
NO 0.05 
NO 0.05 
I 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO. 0.02 
NO 0.05 
NO 0.05 
NO 0.05 
E 0.05 
NO 0.08 
NO 0.05 
NO 0.05 
NO 0.05 
I 

Orprev v2.5 
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1 
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I 
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1 
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Triangle Laboratoriar of RTP, Inc.  Sample F i l e  : FJ260 Sample I D :  IN-MO030-RlE T l T C  

601 Cap i toh  o r .  Response F i l e  : I C A L F N ~ ~  TLI I O :  81-37-81182 
Durham. wc 27713 
(910) 544-5729 

Puant i tat ion Result8 Method 8240CU 

Date Analyzed : 11118192 
Date Reported : 11/29/92 
Pro jec t  Number: 22355 

I 
I 

Analyte I Area RF SCAN I S I D  *at. Code 4usn FLAO 
(U91 L im i t  

2-nexanone 0 0.129 0 29 0.002 ND 0.05 - 
U t h y  I-2-pentanone 0 0.241 0 28 0.001 NO 0.05 - 

0 0.533 0 29 0.001 NO 0.05 - etrachloroathene 

.1.2.2-Tatrachloroothane 0 0.280 0 29 0.001 UD 0.05 - 
22071 0.898 851 29 0.335 D 0.05 - 

lorobenzene 0 0.862 0 29 0.001 ND 0.05 - 
hylbenzene 1377 0.512 1113 29 0.037 E 0.05 - 

1;- 

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

tyrene 

J' o-xylene 
;8 Ip-xylsne 

E thy l  methacrylate 
1.2.3-Trlchloropropene 
1.3 Dichlorobsnzme 
1,4 Dichtorobanrene 
1 .2 Dichlorobenzene 
Cmene (iropropy lbsnzene) 
*-Pinene 
8-Pinene 
P-Cymene 

0 
,2460 

870 
0 
0 
0 
0 
0 

1548 
779 

0 
4473 

0.809 
0.567 
0.538 
0.426 
0.214 
0,969 
0.777 
0.802 
1.398 
1.398 
1.466 
1.816 

0 
1138 
1209 

0 
0 
0 
0 
0 

1550 
1278 

0 
1878 

29 0.001 ND 0.05 
29 0.059 E 0.10 
29 0.022 E 0.05 
29 0.001 ND 0.05 
29 0.001 ND 0.05 
29 0.001 ND 0.05 
29 0.001 ND 0.05 
29 0.001 ND 0.05 
29 0.015 E 0.05 
29 0.008 E 0.05 
29 0.001 NO 0.05 
29 0.033 E 0.05 

Surrogate Summary Area RF Scan ISID Anount Code XREC 

(UP) 

l .P-Dichloroath~na-d4 
Benzene-d6 
1oluene.dB 

5952 2.001 583 1 0,251 D 100.4 
20458 1.555 582 15 0.209 D 83.6 
20012 1.184 842 29 0.230 D 92.0 

/ I  ,2?,97 
D'te - - - Raveired by & 

WD .not Detected: D- Detectad: E- Eatimated: I- I n t e r n a l  Standard 

6 1 3 7  

Orprev v2.5 



Trihngla Laboratories o f  RTP, Inc.  SampLe F i l a  : FJ261 Sample I O :  IN-MO030-RlF T I T C  

801 Capitole Or. 
Durham. NC 27713 Dote Analyzed : 11/16/92 

(919) 544-5729 Date Reported : 11/29/92 
Project  Number: 22355 

auant i te t ion  Rasults Yethod 8240CM 

TLI  I D :  61-31-83184 RsSpOnSe F i  10 : ICALFNlZ 

Analyta Aren RF SCAN IS10 Amt. Coda Wan FLAG 
(US) L im i t  

rwochloramathene 
hlormethane 

Vinyl.  ch lo r i de  
h loroethane 

ch lo r i de  

$:i:rdtsu l f  i de  
1.1-Oichlorosthane 
1 .l-Oiehloro.thane 

rens - l . 2 -O ich lo ro~hana  

1.2-Oichloroathane 
Dimethyl d i s u l f i d e  
cis-1.2-Dichloro.thene 

odornothane 
n-Hexane 
Tart-Butyl  methyl ether 
1 ..3-butadiena 

JVinyl Bromide 
Tr ich lo ro f  luoromathana 
Isooctane 
A l l y l  ch lo r i de  

4 - D i f  luorobanzene 

arbon te t rach lo r i de  
v i n y l  4c.tat. 

Bromodichloronathane 
1 ,2-Dich loropropane 

.na-l.3-Diohloropropene 

D i  bramoch loramthane 
.1 ,Z-Trish loroathme 
enzane 

ci~-1,3-Oishloroprop.n. 
Bromoform 
Dibrommethana 
1.4.Dichloro-2-butan~ 
Chlorobenzene-d5 

2878 
48823 

1948 
1759 

0 
325 

4787 
4126 

0 
0 
0 
0 
0 
0 
0 
0 

782 
25226 
1725 

0 
0 
0 

458 
0 
0 

15911 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180132 
0 
0 
0 
0 

17783 

1.087 
1.090 
1.732 
1.185' 
2.248 
0.802 
5.737 
1.458 
4.981 
1.710 
5.048 
2.602 
3.983 
1.932 
2.719 
0.784 
3.628 
5.495 
4.951 
1.818 
1.191 
2.339 
20.258 
1.490 

0.023 
0.830 
0.602 
0.830 
0,893 
0.607 
0.598 
0.480 
0.383 
0.243 
1.578 
0.701 
0.250 
0.229 
0,083 

517 1 
127 1 
185 1 
142 1 

0 1  
353 1 
311 1 
303 1 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

384 1 
303 1 
417 1 

0 1  
0 1  
0 1  

230 1 
0 1  
0 1  

642 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

507 15 
0 15 
0 15 
0 15 
0 15 

1080 29 

3.841 
0.150 
0.085 
0.001 
0.012 
0.685 
0.060 
0.001 
0.001 
0,001 
0 .  001 
0.001 
0.001 
0.001 
0.001 
0.084 
0.584 
0.028 
0.001 
0.001 
0.001 
0.016 
0.001 
0.001 

0.014 
0,001 
0.001 
0.001 
0.001 
0.001 
0. 001 
0.001 
0.001 
0.001 
1.598 
0. 001 
0.001 
0 .  001 
0.004 

I 
E 0.05 
D 0.05 
0 0.05 
ND 0.05 
E 0.05 
0 0.05 
0 0.05 
ND 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
UO 0.05 
0 0.05 
D 0.05 
E 0.05 
NO 0.05 
ND 0.05 
NO 0.05 
E 0.05 
NO 0.05 
UD 0.05 
I 

NO 0.05 
ND 0.05 
ND 0.05 
UD 0.05 
NO 0.05 
NO 0.05 
ND 0.02 
NO 0.05 
NO 0.05 
NO 0.05 
E 0.05 
ND 0.08 
NO 0.05 
ND 0.05 
ND 0.05 
I 

ND -Not Detected: 0- Detected: E-  Estimated: I- I n t e r n a l  Standard Orgrer v2.5 

G-138 

I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
a 
I 
I 
I 



I 
Triangle Laboratories o f  RTP.  Ins.  seapla F i l e  : FJ26l Sample I D :  IN-MO030-RlF T I T C  

801 Capitole or. Response F i l e  : lCALFNl2 
Durham. NC 27713 Date Analyzed : 11/18/92 
(919) 544-5729 Date  Reported : 11/29/92 

Project  Number: 22355 
Puent i ta t ion  Results Mathod 8240CU 

TLI I D :  61-37-83/84 I 
I 

__P-=Iir- -* 
Area RF SCAN IS10 Amt. Coda Puen FLAG 

(U9) L im i t  

2-Harenone 
.Yethyl-Z-pentenone 
etrechloroathene 
.1 .2.2-letrach loroethane 

I; 
I J  Chlorobenzsna 

Toluene 

I y::;:.yzene 

Cr- o-Xylene 
Ip-Xylene 

E thy l  ae th ic ry le te  
1.2.3-Trichloropropene 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1.2 Dichlorobsnzsna 
Cunene (i sopropy (benzene) 
A-Pinene 
8-Pinena 1 P-Cymene 

I 
I 

0 
0 
0 
0 

6013 
0 

50 
0 

156 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1276 

0.129 
0.241 
0.533 
0.280 
0.696 
0.882 
0.512 
0,809 
0.567 
0.536 
0.428 
0.214 
0.989 
0.777 
0.602 
1.398 
1.398 
1.468 
1.818 

0 29 
0 29 
0 29 
0 29 

851 29 
0 29 

1114 29 
0 29 

1137 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 

1678 29 

0.002 
0.001 
0.001 
0.001 
0.094 
0.001 
0.001 
0,001 
0,004 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.010 

NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
D 0.05 
NO 0.05 
E 0.05 
ND 0.05 
E 0.10 
ND 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
ND 0.05 
NO 0.05 
NO 0.05 
E 0.05 

Surrogate Summary A r e a  RF Scan I S I D  Amount Code ZREC 

(UP) 
--_I___- I__DI__-.__I__I_--- 

1.2-Dichloroethene-d4 6800 2.001 583 1 0.265 0 114.0 

Benzene-d6 21628 1.555 582 15 0.219 D 87.6 I Toluene-d6 19946 1.184 842 29 0.237 D 84.8 

1 

I 
I 
I 
I 

I D  .Not Detected; D- Detected; E-  Estimated: I -  I n t e r n e l  Standard Orgrev v2 .5  

I 
I G-139 



Triangle Laboratories of RTP. Inc.  Sample File  ; FJ262 Sample IO: IN-Y0030-R2A T / T C  

801 Capitola Or. Response F i l e  : ICALFNIZ TLI IO: 61.37-85186 

Ourham. NC 27713 Date Analyzed : 11/16/92 
Date Reported : l l / t w 9 2  
Pro jec t  Number: 22355 

(919) 544.5729 

Ouant i tat ion Resul t r  Method 8240CM 

Brmochlorwathane $I Lormethane 
rommethane 

V iny l  ch lo r ide  
C Loroethane 

v l  ethylene ch lo r ide  

$ ~ ~ ~ ~ ~ e d i s u l f i d f l  
1.1-Dichloroethene 
1 , l-oichloroothane 

.E hloroform 
1.2-Oichloroathane 
OImathyl d i a u l f i d e  
ci.-l,Z-Oichloroethene 

imethyl  s u l f i d e  

ran t -1  .Z-Dichloroethene 

r y l o n i t r i l a  f odoaethane 
n-Hexane 
Tar t -Buty l  methyl ather 
1.3-butadiene 
V iny l  Bromide 

Isooctane 
A l l y l  ch lo r ide  
1.4-Oif luorobenzene 

-Butanone $ arbon te t rach lo r i de  VE I n y l  acetate 

d r i c h l o r o f  luormethane 

1.1-Trichlorosthane 

Brmodi ch loromethane 
1.2-Oichloropropan. 

ran~-1.3-Oichloropropsn. 1 Trich Loroethane 

Dibromochlormathane 
.1 .Z-Trichloroathane 

cis-l.3-Oichloroprop.ne 
Brmoform 
Dibromomethans 
1.4-0ichloro-2-butan. 
Ch lorobsnzene-d5 

J Benzene 

2942 517 1 
51802 1.087 126 1 

1810 1.OBO 185 1 
1890 1.732 142 1 

0 1.185 0 1  
610 2.248 353 1 

7125 0.602 319 1 
5406 5.737 303 1 

0 1.458 0 1  
0 4.981 0 1  
0 1.710 0 1  
0 5.048 0 1  
0 2.602 0 1  
0 3.883 0 1  
0 1.932 0 1  
0 2.719 0 1  

1124 0.764 386 1 
35564 3.628 303 1 

1922 5.495 416 1 
0 4.851 0 1  
0 1.818 0 1  
0 1.181 0 1  

408 2.339 229 1 
0 20.258 0 1  
0 1.490 0 1  

15368 842 15 
0 0.023 0 15 
0 0.630 0 15 
0 0.602 0 15 
0 0.630 0 15 
0 0.683 0 15 
0 0.807 0 15 
0 0.588 0 15 
0 0.480 0 15 
0 0.383 0 15 
0 0.243 0 15 

215234 1.576 588 15 
0 0.701 0 15 
0 0.250 0 15 
0 0.228 0 15 
0 0.083 0 15 

19007 1080 29 

~ - 
Analyte Area RF SCAN Is10 Ut. Code Puan FLAG 

(ug) L im i t  

I 
- 

4.125 E 0.05 - 
0.141 D 0.05 - 
0.093 0 0.05 - 
0.001 NO 0.05 - 
0.023 E 0.05 - 
1.006 E 0.05 - 
0.080 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.125 0 0.05 - 
0.833 0 0.05 - 
0.030 E 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.015 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.014 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 

I 

NO -Not Oatected; 0. Detected: E- Estimated: I -  I n t e r n a l  Standard 

G- 140 

0.001 NO 0.05 
0.001 NO 0.05 
2.222 E 0.05 
0.001 NO 0.08 
0.001 NO 0.05 
0.001 NO 0.05 
0.004 NO 0.05 

I 

Orgrav "2.5 

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



T r i e n g h  Laboratories o f  RTP. Ins.  Sample F i l e  : FJ262 Sample IO: IN-YOO30-RZA T l T C  
801 C a p i t o h  or .  Response F i l e  : ICALFNlZ TLI IO: 81-37-85186 
Ourham. NC 27713 Date Anelyzmd : 11/16/92 

Date Reported : 11/29/92 
Project  Number: 22355 

I I (919) 544-5729 

I (U9) L i m i t  

Ouant i tot ion ~ e s u l t s  Method 8240CM 

Anelyte Area RF SCAN ISID A m i .  Coda Ouan FLAG 

2-Hexanone 

Methyl-2-pentonone 1; Tetrachloroethane 

.1.2.2-Tatrachloro.thana 

h lorobsnzene 
thylbenzens 

Ip-Xylene 

To luene I J  

I 
1 

Styrme 

o-Xy lene 

Ethy l  methacrylate 
1.2.3-Trichloropropan. 
1.3 Oich Lorobenzone 
1.4 Dichlorobenzene 

, 1.2 Oishlorobanzsns 
Cumene (iaopropylbenzena) 
*-Pinene 
8-Plnene 1 P-Cysene 

I$. $ 

0 
0 
0 
0 

20988 
0 

1443 
0 

2358 
830 

0 
0 
0 
0 
0 

1526 
0 
0 

4625 

0.129 
0.241 
0.533 
0,280 
0.896 
0.882 
0.512 
0.809 
0.567 
0.538 
0.428 
0.214 
0.989 
0.777 
0.802 
1.398 
1.398 
1.468 
1.818 

0 
0 
0 
0 

851 
0 

1113 
0 

1138 
120s 

0 
0 
0 
0 
0 

1549 
0 
0 

1678 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 

0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
O.M8 0 0.05 - 
0.001 NO 0.05 - 
0.037 E 0.05 - 
0.001 NO 0.05 - 
0.055 E 0.10 - 
0.020 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.014 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.033 E 0.05 - 

1.2-0ishlorosthme-d4 
8enxene-d6 I Toluene-d8 

I 

6194 2.001 583 1 0.263 D 105.2 
19666 1.555 582 15 0.208 0 82.4 
20237 1.184 842 29 0.225 0 90.0 

I 
I 
I 

// /z7/77 Data - - - L 
Reveiwed by 
NO .Not Oetected: 0- Oetected: E -  Estimated: 1- I n t e r n a l  Standard 

I 
Orprav "2.5 

I 
1 6 1 4 1  



Bromochloromethane 
Ch loromathano 

V iny l  ch lo r ide  
Ch loroethane 

thylene ch lo r ide  
atone 

arbon d i su l f i da  
1.1-Oichloroethene 
1.1 -0 i ch  loroethane 

rens-1.2-Oichloroathsn. 

1.2-Oichloroethane 
Dimethyl d i s u l f i d e  
c f s - 1  ,2-0ichlorosthsne 

imethyl  s u l f i d e  

n-Hexane 
Ter t -Bu ty l  methyl ether 
1.3-butediane 
i n y l  Bromide J Tr i ch lo ro f  luoroaethsne 

Isooctane 
A l l y l  ch lo r i de  
1.4-Oifluorobenzena 

Bromodichloromethane 
1.2-Oichloropropana 
t renr -1 .3 -Dfchloropropen~ 

Oibromoehloromathane 
1.1.2-Trichloroethme 

c i s - 1  ,3-Dichloropropena 
Bromoform 
Dibromoaethane 
1 .4-0 ich lo ro-2-bu t~ne 
Chlorobenren~-d5 

dTr ichloroethen. 

)/Benzene 

2809 51 7 
55584 1.087 126 

1832 1.090 185 
1465 1.732 142 

0 1.185 0 
389 2.249 352 

5268 0.602 320 
4770 5.737 303 

0 1.456 0 
0 4.981 0 
0 1.710 0 
0 5.048 0 
0 2.602 0 

275 3.983 806 
0 1.932 0 
0 2.719 0 

98B 0.764 388 
34592 3.628 303 
1883 5.495 416 

0 4.951 0 
0 1.618 0 
0 1.191 0 

418 2.339 229 
0 20.258 0 
0 1.490 0 

15303 842 
0 0.023 0 
0 0.630 0 
0 0.602 0 
0 0.830 0 
0 0.693 0 
0 0.807 0 
0 0.598 0 
0 0.480 0 
0 0.383 0 
0 0.243 0 

193123 1.518 581 
0 0.701 0 
0 0.250 0 
0 0.229 0 
0 0.083 0 

10342 1019 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

15 15 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

2s 

Tr iyng ls  Laboratories of RTP, Inc. Sample F i l e  : FJ283 sample I o :  IN-Y0030-R28 T / T C  

8bl Capi to ls or. RespOnSe F i l e  : ICALFN12 TL1 IO: 81-3?-87/88 
' Durham. Ne 27113 Date Analyzed : 11/18/92 

Date Reported : 11/29/92 
Project  Number: 22355 

(919) 544-5729 

Ouant i ta t ion  Results Method B24OCM 
e---- 

A n i l y t e  Area RF SCAN ISID Ant. Code Wen FLAO 
(UO) L im i t  

I 
____p_- 

4.838 E 0.05 - 
0.150 D 0.05 - 
0.075 0 0.05 - 
0.002 NO 0.05 - 
0.015 E 0.05 - 
0.779 D 0.05 - 
0.0?4 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.006 E 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.115 0 0.05 - 
0.84B 0 0.05 - 
0.031 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.01B E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.014 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
2.002 E 0.05 - 
0.001 NO 0.08 - 
0.001 Ntl 0.05 - 
0.001 NO 0.05 - 
0.004 NO 0.05 - 

I 

o.aoi NO 0.05 - 

I 

NO -Not Oet8cted: D- Detected: E- Estimated; I -  I n te rna l  Standard 

G-142 

Orgrev v 2 . 5  

I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
! 
I 
1 
I 



Triangle Laborator ies o f  RTP. Inc .  fampla F i l a  : FJZ83 Sample I D :  IN-YO030.R28 T I T C  

Durham. NC 2??13 D a t a  Arslyzad : 11/18/82 
D a t a  Raported : 11/29/82 
Project  Number: 22355 

801 cap i to la  or. R*spoles F i  I o  : IWLFN12 TLI I D :  81-3?.87/88 I 
1 (819) 544-5729 

Puant i ta t ion  Results Method 8240CAA 

Analyta Area RF SCAN ISID h t .  Code auan FLAG 
(U9) L im i t  

2-H.xmone 
4-&thy I-2-pentanone 
Tetrachloroethene 

1 ,2,2-Tatrach Loroethane 

h Lorobenzana 
thylbanzena 

E thy l  methacrylate . 
1.2.3-Trichloropropana 
1.3 Dichlorobanzana 
1.4 Dichlorobenzene 

I 1.2 Dichlorobenzene 
Cumana (isopropylbanzana) 
A-Pinene 
8-Pinene 
P-Cywns 

I 
I 

0 
0 
0 
0 

18410 
0 

1262 
0 

2118 
72? 

0 
0 
0 
0 
0 

1272 
0 
0 

3631 

0.129 
0.241 
0.533 
0.280 
0.898 
0.882 
0.512 
0,808 
0.567 
0.538 
0.428 
0.214 
0.888 
0.777 
0.802 
1.398 
1.398 
1.488 
1.818 

0 
0 
0 
0 

851 
0 

1112 
0 

1136 
1208 

0 
0 
0 
0 
0 

1548 
0 
0 

1677 

29 
29 
29 
29 
28 
28 
28 
29 
29 
29 
29 
29 
29 
29 
28 
29 
29 
29 
28 

0.002 ND 
0.001 NO 
0.001 ND 
0.001 ND 
0.280 D 
0.001 ND 
0.034 E 
0.001 ND 
0.051 E 
0.018 E 
0.001 NO 

0.001 NO 

0.001 ND 

0.001 NO 

0.001 NO 

0.012 E 
0.001 ND 
0.001 ND 
0.027 E 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

0.10 - 

Surrogate Summary Area RF Sean ISID Amount Code %REC 

(UP) 

_Po -_____p__ ------- __oI 

1,2-D~chlorosthana-d4 8240 2.001 583 1 0.278 D 111.2 
Banzene-dG 20204 1.555 582 15 0.212 D 84.8 1 Toluane-d8 19377 1.184 841 29 0.223 D 89.2 

I 

I 
I 
I 
I 
I 

4 ,Z?,P-t 
Date - - - 4 Reveiwad by 

-Not Detected: D- Detected: E- Estimated; 1- I n t e r n a l  Standar 

I G-143 

Orgr I 



sample I D :  IN.YO030-RZC TITC 
TLI IO: 61-37.69/90 

Tr iangle Laborator ies o f  RTP, Inc.  Sample F i l a  : FJ264 
601 Capitola Or. Responsa F i l e  : lCALFNl2 

Durham, NC 27713 Date Analyzed : 11/16/92 

(919) 544-5729 Data Reported : 11/29/92 
Pro j es t  ' Number: 22355 

Puant i ta t ion  Results Yethod 6240cU 
. Ln---PID* 

PUlpDMWP--=-=---P=DPSD 

Analyta Area RF SCAN IS10 A m t .  Code Puan FLAG 
( W )  L im i t  

I 
I 

Brosochlorollethine 
h loromethina ?E Brmmethbne 

V iny l  ch lo r ide  
loroethane \r Methylene ch lo r ide  

k : ; * d i s u  l f i d e  
1.1-Oichloroethane 
1 , l-Dichloroethane 
t r a n ~ - 1 . 2 - D i c h l o r ~ s t h a n ~  

1.2-Oichloroethane 
Dimethyl d i s u l f i d e  
cis-1.2-Oichlorosthsna 
Dimethyl s u l f i d e  

~ h l o r o f o r m  

&cry l on i  t r i  ~e 
dodomethano 

n-liexana 
Ter t -Buty l  mathyl ether 
1.3-butadiene 
i n y l  Bromide J ' ,  r i c h  lorof  luoroaethane 

Isooctane 
A l l y l  ch lo r ide  

.4-0if lvorobanzsns 

& : ~ ~ ~ ~ ~ ~ ~ : h  Loroethan. 

9 Viny l  acatate 

2 
rbon te t rach lo r i de  

6romodichloromathane 
1.2-Dichloropropane 
t ana-1.3-Oichloropropena 

D i  bromoch Lormethane 
d.  r i c h  loroethane 

d enzene , l .Z-Trichloroethane 

c ia -1  ,%Dish Loropropene 
Bromoform 
D ib rmomth ina  
1.4-0ioh~oro-2-butane 
Chlorobenzene-d5 

2620 
53913 
2002 
1660 

0 
380 

4114 
5321 

0 
0 
0 

' 0  
0 

236 
0 
0 

766 
35365 

1761 
0 
0 
0 

460 
0 
0 

14743 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

226648 
0 
0 
0 
0 

16217 

1.067 
1.090 
1.732 
1.165 
2.248 
0.602 
5.737 
1.456 
4.961 
1.710 
5.048 
2.602 
3.963 
1.932 
2.718 
0.764 
3.626 
5.495 
4.951 
1.616 
1.191 
2.339 

20.256 
1.490 

0.023 
0.630 
0.602 
0.630 
0.693 
0.607 
0.598 
0.480 
0.383 
0.243 
1.576 
0.701 
0.250 
0.229 
0.083 

51 7 
126 
185 
142 

0 
353 
31s 
302 

0 
0 
0 
0 
0 

806 
0 
0 

365 
303 
416 

0 
0 
0 

229 
0 
0 

641 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

567 
0 
0 
0 
0 

1079 

1 I 
1 4.478 E 

1 0.183 0 
1 0.095 D 

1 0.001 NO 
1 0.015 E 
1 0.606 D 
1 0.062 D 

1 0.001 NO 

1 0.001 NO 

1 0.001 NO 
1 0.001 NO 

1 0.001 NO 

1 0.005 E 
1 0.001 NO 

1 0.001 NO 

1 0.089 0 

1 0.684 D 

1 0.028 E 
1 0.001 NO 

1 0.001 NO 

1 0.001 ND 
1 0.017 E 
1 0.001 ND 

1 0.001 NO 
15 I 
15 0.015 NO 
15 0.001 ND 

15 0.001 NO 

15 0.001 NO 

15 0.001 NO 

15 0.001 NO 

15 0.001 NO 

15 0.001 NO 

15 0.001 ND 
15 0.001 NO 

15 2.439 E 
15 0.001 ND 

15 0.001 ND 
15 0.001 NO 

15 0.004 NO 

29 I 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.02 
0.05 
0.05 
0.05 
0.05 
0.08 
0.05 
0.05 
0.05 

I 
1 
I 
1 

NO -Not Detected: 0- Detected; E-  Estimated; I -  I n t e r n a l  Standard Orgrev v 2 . 5  

G-144 



Triangle Laboratories of RTP, Inc.  Sample F i l e  : FJ264 SampIa I D :  IN-YD03O-RZC T17C 
801 Cap i toh  or. Response F i l e  : ICALFNIZ TLI I D :  61-31-89/90 
Durham. NC 27713 Date Analyzed : 11/16/92 

Date Reported : 11/29/92 
Pro jec t  Number: 22355 

I 
1 (919) 544.5729 

I' (US) L im i t  

Puant i tat ion Reaulta Method 8240CM 

Analyte Area R f  SCAN ISID Ant. Coda Puan FLAO 

__I1I-__P 

42- t iuanone 0 0.129 0 29 I j-Yathyl-2-pentanone 0 0,241 0 29 
f ietrash loroethene 

1.2.2-Tetrachloroetha~e 1.r- oluene 
Chlorobenzans 

thylbenzans 

Ip-Xylene 
o-Xylene 

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

Ethy l  methecrylate 
1.2.3-Triehloropropans 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumane (isopropylbenzene) 
*-Pinene 
8-Pin.m 
P-Cymene 

0 
0 

17529 
0 

875 
0 

2028 
638 
0 
0 
0 
0 
0 

1530 
0 
0 

4395 

0.533 
0.280 
0.896 
0.862 
0.512 
0,809 
0.567 
0.538 
0.428 
0.214 
0,989 
0.777 
0.602 
1.396 
1.398 
1.468 
1.810 

0 
0 

850 
0 

1112 
0 

1135 
1208 

0 
0 
0 
0 
0 

1546 
0 
D 

I675 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
28 

0.002 ND 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.268 D 0.05 - 
0.001 ND 0.05 - 
0.023 E 0.05 - 
0.001 NO 0.05 - 
0.049 E 0.10 - 
0.016 E 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0,001 NO 0.05 - 
0.001 ND 0.05 - 
0.015 E 0.05 - 
0.001 ND 0.05 - 
0,001 ND 0.05 - 
0.033 E 0.05 - 

Surrogate Summary Area RF Scan XSID haunt Code %REC 

(ue) - -I- ---.-*- 
1.2-Dichloroethene-d4 5675 2.001 583 1 0.260 D 104.0 

Benzene-dB 18822 1.555 561 15 0.205 D 82.0 
Toluene-d8 19141 1.184 841 29 0.222 D ~ a . 8  

Rerained by e Date I Z p /  p7 
WD -Not Datected; 0- Detected; E-  Eetimetad: I -  I n t e r n a l  Standard Drgrew v2 .5  
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I 
Tr iangle Laboratories of RfP. Ins.  Sample F i l e  : FJ265 sample IO: IN-MOO3O.RZD T l T C  
601 Capitele O r .  ReSpOr7SE F i l e  : ICALFNIZ TLI I O :  81-37-91192 

Durham. NC 21713 
(919) 544.5729 

o u m t i t e t i o n  Results Yethod 8240CM ---- ____o 

Analyte A r m  RF SCAN IS10 h t .  Code Ouon FLAG 

Dote Analyzad : 11/16/92 
Data Reported : 11/29/92 
Project  Number: 22355 

(UP) L i m i t  

Brmoch lormathane 
,b Chloromethsne 
L Bromomethene 

V iny l  ch lo r ide  
Ch loroethane 

b h t h y  lens ch lo r i de  

L Acetone 
;Carbon d i su l f i da  

1.1-Dishloroatheno 
1.1-Dichloroethane 
trans-1.2-Oichloroathene 

1.2-Dichlorosthans 
Dimethyl d i s u l f i d e  
cis-1.2-Dichloroethene 
p imethy l  su l f i de  

,Chloroform 

1; A c r y l o n i t r i l e  
!, Iodomethsns 

n-Hexene 
Tsr t -Buty l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
Trichlorof luoromothana 
1sooetsn. 
A l l y l  ch lo r ide  
1.4-Oif luorobenzane 

' 2 -~u tanone 
1.1 . I -Tr ichloroethana 

i Carbon te t rach lo r i de  
V iny l  acetate 
Bromodichloromethene 
1.2-Oichloropropene 
trans-1.3-Oichloropropene 
Trichloroethsns 
Di bromoch loromethane 
1.1,Z-Trlch loroethane 
Benzene 
do-1.3-Oichloropropena 
Bromoform 
Dibromomethane 
1.4-Dichloro-2-but.". 
Chlorobenzene-d5 

2887 
49098 

1838 
1185 

0 
268 

4464 
4166 

0 
0 
0 

' 0  
0 

123 
0 
0 

589 
30988 

1777 
0 
0 
0 

411 
0 
0 

15775 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

242668 
0 
0 
0 
0 

18648 

1.067 
1.090 
1.732 
1.185 
2.249 
0.802 
5.737 
1.456 
4.981 
1.710 
5.048 
2.602 
3.983 
1.932 
2.719 
0.764 
3.626 
5.495 
4.951 
1.616 
1.191 
2.339 

20.258 
1.490 

0.023 
0.630 
0.602 
0.630 
0.693 
0.607 
0.586 
0.480 
0.383 
0.243 
1.578 
0.701 
0.250 
0.229 
0.083 

516 
126 
184 
142 

0 
353 
319 
302 

0 
0 
0 
0 
0 

806 
0 
0 

365 
302 
41 5 

0 
0 
0 

229 
0 
0 

641 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

586 
0 
0 
0 
0 

1078 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

15 
15 
15 
15 15 

15 15 

15 
15 
15 
15 
15 
15 15 

15 
15 
29 

I 
3.983 E 
0.146 0 
0.058 D 
0.001 NO 
0.010 E 
0.842 0 
0.063 0 
0.001 ND 

0.001 ND 
0.001 ND 

0.001 NO 
0.001 ND 

0.003 E 
0.001 NO 

0.001 NO 
0.067 0 
0.739 D 

0.026 E 

0.001 NO 
0.001 NO 

0.001 NO 

0.015 E 
0.001 ND 

0.001 NO 

I 
0.014 NO 

0.001 NO 

0.001 ND 
0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 
0.001 ND 

0.001 ND 

0.001 NO 

2.442 E 
0.001 NO 

0.001 ND 

0.001 NO 
0.004 NO 

I 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.0s 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.02 
0.05 
0.05 
0.05 
0.05 
0.08 
0.05 
0.05 
0.05 

NO -Not Detectad; D- Dotactad: E-  Estimeted; I- In te rna l  Standard 

G-146 

Orgrev w2.5 

I 
I 
1 - 

I 
1 
Y 
I 
I 
I 
t 
I 
I 
1 
I 
I 
I 
I 
I 



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

Triangle Laboratories o f  RTP, Inc.  sample F i l e  : F ~ 2 6 5  Sample I D :  IN~Y003O-R20 T I T C  

801 Cepitole or. Response F i l e  : ICALFN12 T L I  I D :  61-37-91192 
Durham. NC 27713 Date Analyzed : 11/16/92 
(919) 544-5729 Dote Reported : 11/29/92 

Pro jec t  Number: 22355 
Puont i te t ion  Results Method 8240CM 

Anelyte Area RF SCAN IS10 b t .  Code Puen FLAG 

_o 

(UP) L im l t  

2-Hexenone 
4-Methyl-2-pentenone 
le t rech  loroethsne 
1 .1.2.2-Tetr.chloroathene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
m-Ip-Xy lene 
0-Xy lane 
Ethy l  methacrylete 
1.2.3-Trichloropropene 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumens (isopropylbenzene) 
A-Pinene 
B-Pinene 
P-cymens 

0 
0 
0 
0 

17351 
0 

843 
547 

1651 
469 
0' 
0 
0 
0 
0 

1358 
445 

0 
5534 

0.129 
0.241 
0.533 
0.280 
0. 898 
0.882 
0.512 
0.809 
0.567 
0.538 
0.428 
0.214 
0.989 
0.777 
0.802 
1 ,398 
1.398 
1.468 
1.819 

0 29 
0 29 
0 29 
0 29 

850 29 
0 29 

1112 29 
1212 29 
1135 29 
1208 29 

0 29 
0 29 
0 29 
0 29 
0 29 

1547 29 
1276 29 

0 29 
1675 28 

0.002 YO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 YD 0.05 - 
0.280 D 0.05 - 
0.001 ND 0.05 - 
0.022 E 0.05 - 
0.009 E 0.05 - 
0.039 E 0.10 - 
0.012 E 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.013 E 0.05 - 
0.004 E 0.05 - 
0.001 NO 0.05 - 
0.041 E 0.05 - 

Surrogata Summery 

1.2-Dichloroethane-d4 
Benzsne-d6 
Toluene-d8 

5797 2.001 582 1 0.251 D 100.4 

19324 1.555 581 15 0.197 0 78.8 

20599 1.184 840 29 0.233 D 93.2 

D.t. N ,27197 e 
Rereired by 
no . ~ o t  Detected: D- Detected: E-  Estimated: I- I n t e r n a l  Standard 

G-147 
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Sample I D :  IN.M0030-R2E T l T C  Tr iangle Laboratories of  RTP. Ins.  Sample F i l a  : FJ288 
801 Capitola D r .  Response F i l e  : ICALFNlZ T L I  I D :  61 -37-93194 

Durham. NC 27113 Date Analyzed : 11/18/92 

(919) 544-5729 Date Reported : 11/29/92 

Project  Humber: 22355 
Ouant i ta t ion  Resul ts Wthod 8240CM 

Analyta Area RF SCAN IS10 Amt. Code Wan FLAO 

--=- 

(W) L im i t  
__=----- _ D P _ _ p _  

Brmoch Lorooethane 
p h  lormethane 
+omethane 

G ~ ~ ~ X  tor i d s  

$ Carbon d i s u l f i d e  

V iny l  ch lo r ida  

cetone 

1.1 -0ishloroethene 
1.1-Dishloroethane 
ranr-1.2-Dichloroathsne J Chloroform 

1.2-Dichloroethane 
D iee thy l  d i s u l f i d e  
cis-1.2-Dichloroethene 

imethyl  s u l f i d e  d c r y l o n i t r i  1s 
dodomethane 

n-Hexane 
Tert.Butyl methyl ether 
1.3-butadiene 

n y l  Bromide J.  Trichlorof1uoronath.ne 
Isooctane 
A l l y l  ch lo r i de  
1.4-Oif luorobenzene 

1.1 ,1 - T r  i c h  lor oat hane 
arbon te t rach lo r i de  

L/2.8uta"ons 

Y Viny l  acetate 
Brmodichloromethane 
1 .Z-Dichloropropane 
trans-1.3-Dichloropropene 
Trichlorosthene 
Dibromochlornethane ,4i;.;i;rich loroethane 

cis-1.3-Oichloropropano 
Bromoform 
Dibrmomethene 
1.4-Dichlor0-2-butena 
Chlorobenzene-d5 

2329 
13247 

1391 
831 

0 
203 
548 

1833 
0 
0 
0 
0 
0 

137 
0 
0 

108 
13260 

814 
0 
0 
0 

210 
0 
0 

14424 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

91377 
0 
0 
0 
0 

13514 

518 1 
1.087 128 1 
1.090 184 1 
1.732 142 1 
1.185 0 1  
2.249 351 1 
0.802 318 1 
5.137 301 1 
1.458 0 1  
4.981 0 1  
1.710 0 1  
5.048 0 1  
2.802 0 1  
3.983 808 1 
1,932 0 1  
2.719 0 1  
0.764 384 1 
3.828 300 1 
5.495 416 1 
4.951 0 1  
1.618 D l  
1.191 0 1  
2.330 228 1 
20.258 0 1  

1.490 0 1  
841 15 

0.023 0 15 
0.630 0 15 
0.802 0 15 
0.830 0 15 
0.693 0 15 
0.807 0 15 
0.598 0 15 
0.480 0 15 
0.383 0 15 
0.243 0 15 
1.578 585 15 
0.701 0 15 
0.250 0 15 
0.229 0 15 
0.083 0 15 

1079 29 

NO -Not Detected; D -  Datacted: E-  Estimated: I- In te rna l  Standard 

1.332 
0.137 
0.039 
0.002 
0.010 
0.097 
0.034 
0.001 
0.001 
0.001 
0.001 
0.001 
0.004 
0,001 
0.001 
0.015 
0,392 
0.012 
0.001 
0,001 
0 .  002 
0.010 
0. 001 
0.001 

0.015 
0.001 
0. 001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0. 001 
1.005 
0.001 
0.001 
0.002 
0.004 

I 
E 0.05 
0 0.05 
E 0.05 
NO 0.05 
E 0.05 
D 0.05 
E 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
ND 0.05 
NO 0.05 
E 0.05 
ND 0.05 
NO 0.05 
E 0.05 
D 0.05 
E 0.05 
ND 0.05 
NU 0.05 
NO 0.05 
E 0.05 
ND 0.05 
ND 0.05 
I 

NO 0.05 
ND 0.05 
NO 0.05 
NO 0.05 
ND 0.05 
ND 0.05 
ND 0.02 
NO 0.05 
ND 0.05 
ND 0.05 
E 0.05 
ND 0.08 
NO 0.05 
ND 0.05 
NO 0.05 
I 

Orgrav v2.5 

I 
1 
I 

a 
1 
I 
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1 
Triangle Laboratories of RTP, I n c .  sample F i l e  : FJ266 Sample ID: IN-MOO3O.R2E T l T C  
801 C a p i t o h  o r .  
Ourhw. NC 27713 

RaSpOnSa F i  Le : ICALFNIZ T L I  ID: 81-37-93/94 

Data Analyzed : 11/16/92 
Date Reported : 11/29/92 
Project  Number: 22355 

, (919) 544-5729 

Ouant i tat ion Rasults Uethod 8240CM 

Analyte 1 Area RF SCAN ISID Ant. Code Qusn FLAG 
(UQ) L i m i t  

Hexanone 1; 4-Uethyl-2-pantanons 
etrashloroethene 
,1,'2,2-Tetrechloroothana 

Toluene 

' Chlorobenzene 
thylbenzene 

I" 
I + K t e n e  9 

o-Xylene 
Ethy l  methacrylate 
1.2.3-Trichloropropane 
1.3 Dichlorobenzene 
1,4 Dichlorobenzene 

, 1 .2 Dichlorobenzene 
Cumens (isopropylbsnzane) 
A-Pinana 
8-P'osne I P-Cymene 

I 
I 

0 
0 
0 
0 

3602 
0 

133 
0 

370 
102 

0 '  
0 
0 
0 
0 

167 
0 
0 

1074 

0.129 
0.241 
0.533 
0.280 
0.888 
0.862 
0.512 
0.809 
0.587 
0.538 
0.428 
0.214 
0.989 
0.777 
0.602 
1.396 
1.396 
1.468 
1.818 

0 
0 
0 
0 

850 
0 

1112 
0 

1135 
1208 

0 
0 
0 
0 
0 

1547 
0 
0 

1675 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 

0.003 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.074 0 0.05 - 
0.001 ND 0 . E  - 
0.005 E 0.05 - 
0.001 NO 0.05 - 
0.012 E 0.10 - 
0.004 E 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.002 E 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.011 E 0.05 - - 

Surreqate Sumery Area RF Scan ISID Amount Code XREC 

(UP) 

=--= 
114.4 
69.6 

109.2 

I 
1,2.0iohlorosthane-d4 
Benzene-d6 1 Toluena-d8 

5336 2.001 582 1 0.266 D 

22352 1.555 561 15 0.249 0 
17454 1.184 841 29 0.273 D 

I 
I 
1 
I 

I 
4 ,77 /?7 Date - - - Q Rerairsd by 

ND -Not Detected: 0- Detected: E-  Est iaatad: I -  I n t e r n a l  Standar 

I G-149 



T, laog le  Laboretorims of RTP, Inc.  Sample F i l e  : FJ267 Sample I O :  IH-M0030-R2F T / T C  

Responre F i l s  : ICALFNIZ TLI I D :  61-37-95/96 801 Capitol8 Or. 
Durham. NC 27713 Date Analyzed : 11/18/92 

($19) 544.5729 Data Reportad : 11/29/92 
Project  Number: 22355 

auen t i t e t i on  Results Wthod 8240CM 

AneLyte Area' RF SCAW IS10 Amt. Code Quan FUO 

--I- D- 

(U9) L im i t  

Braoch lo rMethon*  
 chloromethane 
&omomethane 

V iny l  ch lo r ide  
hloroethenr 

thylens ch lo r i de  $ 
/%iedisu l f i d e  

1.1-Oiehloroathene 
l , l -Oichloroethan* 

on~-1,2-0ichloroethens J Ch lo r  o f  o m  

1.2-dish loroethane 
Dimethyl d i su l f i de  
c i  a- 1 ,2 - 0 i  ch loroethene 
Diasthy l SY lf ida  

r y  l on i  t r  i l a  Y Iodmethme 
n-Hexane 
Tar t -Buty l  methyl ether 
1.3-butadiene 

Jnyl B r w i d e  
r i c h l o r o f  luoromethdne 

Isooctane 
A l l y l  ch lo r ide  

$. 2-Butenone 

&arbon te t rach lo r i de  
d i n y t  acetate 

Bromodi ch lormethane 
1.2-Oichloropropan* 
trans-1.3-0ichloroprop.n. 
Tr ich  loroatheno 
Dibrmochlorwethane 
1.1.2-Tr ichloro*then~ 

cis-1.3-0ichLoroprop.n~ 
Bromoform 
D ib rwae thono  
1.4-Dichloro.2-butene 
Chlorobenzene-d5 

44i f luorobanzene 

1 1.1-Trichlorosthane 

h e n r e n e  

1513 
9018 

984 
421 
0 

119 
687 

2123 
0 
0 
0 
0 
0 
0 
0 
0 
0 

14303 
941 
0 
0 
0 

270 
0 
0 

12940 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

98572 
0 
0 
0 
0 

10818 

1.087 
1.090 
1.732 
1.185 
2.249 
0.602 
5.737 
1.458 
4.981 
1.710 
5.048 
2.602 
3.983 
1.932 
2.719 
0.764 
3.828 
5.495 
4.951 
1.816 
1.191 
2.339 
20.258 

1.490 

0.023 
0.830 
0.602 
0.630 
0.693 
0. 807 
0.598 
0.480 
0.383 
0.243 
1.578 
0.701 
0.250 
0.229 
0.083 

516 1 
125 1 
183 1 
140 1 

0 1  
350 1 
320 1 
300 1 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

298 1 
415 1 

0 1  
0 1  
0 1  

228 1 
0 1  
0 1  

641 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

585 15 
0 15 
0 15 
0 15 
0 15 

1078 29 

I 
1.396 E 
0.146 0 
0.040 E 
0.003 NO 
0.009 E 
0.163 D 
0.081 D 
0.002 NO 
0.001 NO 

0.002 ND 

0.001 ND 

0,001 NO 

0.001 NO 
0.002 NO 
0,001 NO 

0.004 NO 

0.851 0 

0.028 E 
0.001 NO 

0.002 HO 

0.003 NO 

0.019 E 
0.001 NO 

0.002 NO 

I 

0.017 NO 
0.001 NO 
0,001 NO 

0.001 HO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 
0.001 NO 

0.002 NO 

1.184 E 
0.001 NO 
0.002 no 
0.002 NO 
0.005 NO 

I 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

0.05 - 

0.05 - 

0.05 - 

0.05 - 

0.02 - 

0.08 - 
0.05 - 
0.05 - 
0.05 - 

ND -Not Detected: 0- Dat*cted; E-  Estimated: I -  I n t e r n a l  Standard 

1 
I 
1 
1 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
1 
I 
I 
- 
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I 
Triangle Laboratories of RTP. I ns .  Sample ~ i l a  : FJ287 Sample IO: IN-MO030-R2F T l T C  

801 Capitole o r .  Response F i l e  : ICALFNlZ TLI IO: 61-37-95/96 
Durham. NC 27713 Oat. Analyzed : 11/18/92 
(919) 544-5729 Date Reported : 11/29/92 

Project Number: 22355 
Ouent i tat ion nesults Method 8 2 4 0 ~  

Analyta Area RF SCAN ISID Amt .  Code Ouen FLAG 

1 
I 
I ---- o__- D 

(US) L im i t  

1 .1,2.2-Tetrachlorosthnne 

hlorobanzsne 

E thy l  n t h e c r y l a t e  
1.2.3.Trichloropropene 
1.3 Oichlorobenzene 
1.4 Dichlorobenzene 
1,2 Oichlorobenzsne 
Cumane (iropropylbenzane) 
A-Pinene 
8-Pinene I P-Cymans 

0 
0 
0 
0 

3471 
0 

133 
0 

342 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.129 
0.241 
0.533 
0.280 
0.898 
0.882 
0.512 
0.809 
0.587 
0.538 
0.428 
0.214 
0.989 
0.777 
0. EO2 
1.398 
1.398 
1.488 
1 .E18 

0 29 
0 29 
0 29 
0 29 

850 29 
0 29 

1112 29 
0 29 

1135 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 28 

0.004 NO 0.05 
0.002 NO 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
0.090 0 0.05 
0.001 NO 0.05 
0.008 E 0.05 
0.001 NO 0.05 
0.014 E 0.10 
0.001 NO 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 nu 0.05 

Surrogate Summary I Area RF Scan IS10 Amount Code MEC 
(US)  

1,2-Dichloroethana-d4 
Benzene-dB 1 Toluene-d8 

I 
I 
I 
P 

3089 2.001 581 1 0.255 0 102.0 
17009 1.555 580 15 0.211 o 84.4 
14815 1.184 840 29 0.289 0 115.8 

// {Z? {?7 
oat. - - - c> Rsveiwed by 

"0 -not 0etect.d: 0- Detected: E- Estimated: I- I n t e r n a l  Standard Orgrev v2.5 

1 
I 
I. I 

G-151 



 angle Laboratories of RTP, Inc. Sample File : FJ268 Sample IO: IN-MOO30-R3A TlTC 
801 Capitola or .  Response Fila : ICALFN12 T L I  IO: 61-37-97/98 
Ourham, NC 27713 Oate Analyzed : 11/16/92 
(919) 544-5729 Date Reported : 11/29/92 

Projact Number: 22355 
Quantitetion Reaults Method 6240CM 

Analyte Area RF SCAN IS10 Amt. Code Puen FLAO 
__p -- __=_._. 

(UQ) Limit 
I___ 

Brmoch lorouethan. $ loronethane 
romoaethane 

Vinyl chloride 
Ch loroethane 
ethylene chloride 

1.1-Dichloroethene 
1.1 -0ichloroethane 
trans-1.2-Dichloroethens 

1.2-Oichloroethane 
Dimethyl disulfide 
cia-1 .2.0ich loroethene 
iaethyl aulfide 

odomethene 

JChloroform 

n-Hexane 

Tart-Butyl methyl ether 
1.3-butadiene 

i n y l  Bromide 
luoromethane 

Isooctane 
Allyl chloride 

2-Butanone 
.4-Oif luorobmxens 

1.1-Trichloroethane 
erbon tetrachloride 

Broaodichloromefhane 
1.2-Oichloropropane 
trnne-1.3-0ichloropropene 
Trichloroethene 
Dibromoch lormethane 
1.2-Trichloroethane 

enxene 
cir-l.3-0ichloropropen~ 
Bromoform 
Oibrmomethane 
1.4-Dish Loro-2-butens 
Chlorobenzene-d5 

2602 
10277 
1402 
1096 

0 
420 
4064 
3706 

0 
0 
0 
0 
0 
0 
0 
0 

670 
3301 7 
1775 

0 
0 
0 

363 
0 
0 

12683 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

104345 
0 
0 
0 
0 

15666 

1.067 
1.090 
1.732 
1.185 
2.249 
0.602 
5.737 
1.456 
4.981 
1.710 
5.048 
2.602 
3.983 
1.932 
2.719 
0.764 
3.828 
5.495 
4.951 
1.616 
1.191 
2.339 
20.258 
1.490 

0.023 
0.630 
0.602 
0.630 
0.693 
0.607 
0.598 
0.480 
0.383 
0.243 
1.576 
0.701 
0.250 
0.229 
0.083 

517 1 
123 1 
184 1 
141 1 
0 1  

352 1 
325 1 
301 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

366 1 
302 1 
415 1 
0 1  
0 1  
0 1  

229 1 
0 1  
0 1  

640 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

585 15 
0 15 
0 15 
0 15 
0 15 

1060 29 

NO -Not Oetected: 0 -  Detected: E- Estimated; I- Internal Standard 

G-152 

I 
0.925 0 
0.124 D 
0.081 0 
0.002 NO 

0.018 E 
0.652 D 

0.082 D 
0.001 NO 

0.001 NO 
0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 
0.084 D 

0.874 D 

0.031 E 
0.001 NO 

0.001 NO 

0.002 NO 

0.015 E 
0.001 NO 
0.001 NO 

I 
0.017 NO 
0.001 NO 
0.001 NO 
0.001 NO 
0.001 NO 

0.001 ND 
0.001 NO 

0.001 ND 

0,001 NO 
0.002 NO 

1.305 E 
0.001 ND 

0.002 NO 
0.002 NO 

0.005 NO 

I 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

0.05 - 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.02 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.08 - 
0.0s - 
0.05 - 
0.05 - 

Orgrev v2.5 

1 
1 
1 

I 
1 
I 
I 
I 
I 
1 

i 

I 
1 
I 
I 
1 
I 
I 
1 
- 



1 
T r i a n p h  Laboratories of RTP. Inc.  Sample F i l e  : FJ268 Sample 10: lN-YOO30-R3A T I T C  

Durham. NC 27713 Date Analyzed : 11118192 
Date Reported : 11128192 
Project  Number: 22355 

, 801 Capitola o r .  Response F i  l a  : I C A L F N I Z  TLI I O :  61-37-97198 I 
I (919) 544-5729 

8 -  (UO) L i d t  

Puant i ta t ion  Results Yathod 8240CM 

Analyta Area RF SCAN IS10 Amt. Code Puen FLAD 

0 0.129 0 29 
0 0.241 0 29 

/ letrash lorosthene 

.1.2.2-Tatrechloroethane 

h lorobenxene 
Toluene 

E thy l  methacrylate 
1.2.3-Trichloropropene 
1.3 Oichlorobenxsna 
1.4 Oich lorobenxsna 
1.2 Dichlorobenxane 
Cumene (isopropylbenxane) 
A-Pinene 
8-Pinene I P -Cymene 

I 

0 
0 

12aw 
0 

494 
0 

3077 
491 

0 
0 
0 
0 
0 

1328 
0 
0 

23206 

0.533 
0.280 
0.896 
0.882 
0.512 
0.809 
0.587 
0.538 
0.428 
0.214 
0.989 
0.777 
0.602 
1.398 
1.398 
1.468 
1.816 

0 29 
0 29 

850 29 
0 29 

1112 29 
0 29 

1138 29 
1208 29 

0 29 
0 29 
0 29 
0 29 
0 29 

1550 29 
0 29 
0 29 

1677 29 

0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.015 E 0.05 - 
0.001 NO 0.05 - 
0.085 E 0.10 - 
0.014 E 0.05 - 
0,001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.015 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 

0.212 o 0.05 - 

0.201 0 0.05 - 
Surrwate  Sumary I Area RF Sean IS10 Amount Code XREC 

(US) 

1.2-Oichloroethana-d4 
Benzene-d8 1 loluene-d8 

~~ 

4834 2.001 581 1 0.232 0 92.8 

12261 J.555 580 15 0.155 0 62.0 
14637 1.184 840 29 0.195 0 78.0 

oat. // $71 f7 & I Revairad by 
yo -Not Detested: D- Oatactad: E-  Estimated: I- I n t e r n a l  Standard 

1 
Orprev v2.5 

I G-153 



sample IO: IN-M0030-R38 T l T C  i r i a n g l e  Laboratories o f  RTP, Inc. Sample F i l e  : FJ269 
801 Cspi to la Dr. Responra F i l e  : ICALFN12 TLI ID: 61-37-99/100 

Durham. NC 27713 Date Analyzed : 11/18/92 

(919) 544-5729 Date Reported : 11/29/92 
Project  Number: 22355 

auan t i t a t i on  Results Yathod 8240CbA 
--=- 

Area RF SCAN IS10 *at. Code Puan FLAP Analyta 
(U9) L im i t  

Bromochloromathane 
+.h loroanthane 
&omomethane 

V iny l  ch lo r ide  
Ch loroethane 

J k t h y l e n e  ch lo r lda  
VIAcetone 
L/Carbon d i s u l f i d e  

1 ,1-Oich loroethane 
1 ,l -0ichloroathane 
rans-1.2-Oichloroethen~ J Chloroform 

1.2-Dichloroethone 
Oiasthyl  d i s u l f i d e  
cis-1.2-Dichloroethane 
D imthy1  s u l f i d a  
c r y l o n i t r i  LO 

Lodomet  hone 
n - Hexane 

Ter t -Buty l  methyl ether 
1.3.butadiane 

j l n y l  Bronida 
Trichlorofluoromathane 
1SOOCta"e 
A l l y l  ch lo r ide  

4-Oifluorobenzsne 

. l . l -Tr ichloroethane 
d: Butanone 

J Carbon te t rach lo r i de  

JVinyL acetate 
Bromodich lormethan. 
1.2-Oichloropropane 
tr~ns-1.3-Dichloropropene 
Trichloroethene 
Oibromoch loromethane 
,l ,Z-Trichloroethan. 

cis-1.3-Dichloropropana 
Bromoform 
O i  bromwethan. 
1.4-Oichloro-2-butene 
Chlorobenzena-d5 

l 6anzsne 

2587 
4234 

918 
497 

0 
554 

2365 
1592 

0 
0 
0 
0 
0 
0 
0 
0 
0 

20818 
1207 

0 
0 
0 

357 
0 
0 

13793 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

80381 
0 
0 
0 
0 

18548 

518 
1.007 122 
1.090 185 
1.732 142 
1.185 0 
2.248 351 
0.602 331 
5.737 302 
1.456 0 
4.961 0 
1.710 0 
5.048 0 
2.602 0 
3.983 0 
1.932 0 
2.719 0 
0.764 0 
3.628 303 
5.495 415 
4.951 0 
1 .E18 0 
1.191 0 
2.339 230 

20.258 0 
1.490 0 

640 
0.023 0 
0.830 0 
0.602 0 
0.630 0 
0.693 0 
0.607 0 
0.598 0 
0.480 0 
0.363 0 
0.243 0 
1.576 585 
0.701 . 0 
0.250 0 
0.229 0 
0.083 0 

1080 

ND -Not Oatacted: D- Oetactad; E- Estimated: I- In te rna l  Standard 

G-154 

1 I 
1 0.383 D 
1 0.081 0 
1 0.028 E 
1 0.002 NO 
1 0.024 E 
1 0.380 D 
1 0.027 E 

1 0.001 NO 
1 0.001 NO 

1 0.001 no 
1 0.001 NO 

1 0.001 NO 

1 0,001 NO 
1 0.001 ND 
1 0.001 NO 

1 0.003 NO 

1 0.554 0 
1 0.021 E 

1 0.001 NO 

1 0.001 ND 

1 0.002 NO 

1 0.015 E 
1 0.001 NO 
1 0.001 NO 

15 I 
15 0.018 NO 

15 0.001 NO 
15 0.001 ND 

15 0.001 ND 

15 0.001 NO 

15 0.001 NO 
15 0.001 NO 
15 0.001 NO 
15 0.001 NO 

15 0.001 NO 
15 0.894 0 
15 0.001 ND 

15 0.001 ND 
15 0.002 NO 

15 0.004 NO 

29 I 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.02 
0.05 
0.05 
0.05 
0.05 
0.08 
0.05 
0.05 
0.05 

Orgrav v2.5 

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



Triangle Loboretori.s of RTP, ~ n c .  Sample F i l e  : FJ269 Sample ID: IN-MOOJO-R30 T I T C  

Durham. N: 27713 Date Analyzed : 11/16/92 
Dots Reported : 11/29/92 
Pro jec t  Number: 22355 

, 801 Capitcie or .  Response F i l e  : ICALFN12 TLI ID: 61-37-89/100 I 
I (919) 544-5729 

Quontitation ~ e s u l t s  Ysthod 8 2 4 0 ~ ~  

Anelyte I Area RF SCAN ISID Amt. Code auan FLAG 
(U9) L im i t  

2-~exanona 
4-Yethyl-2-pentenone 

fT.trashloroathene 
.1.2.2-Tatrachloroethene 

1 
Toluens 

lorohsnzane 

~0.xylene 

I 
I 
t 
I 
1 
I 
I' 
1. 
I 
I 
1 

Ethy l  methacrylate 
1.2.3~Trichloropropene 
1.3 DichLorobenzens 
1.4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumane (isopropylbenzene) 
A-Pinsne 
B-P(nene 
P-Cymene 

0 
0 
0 
0 

17350 
0 

408 
0 

6247 
409 
0 
0 
0 
0 
0 
0 
0 
0 

50467 

0.129 
0,241 
0.533 
0.260 
0.696 
0.602 
0.512 
0.809 
0.567 
0.538 
0.426 
0.214 
0.989 
0.777 
0.602 
1.396 
1.398 
1.488 
1.616 

0 29 
0 29 
0 29 
0 29 

650 29 
0 29 

1113 29 
0 29 

1136 29 
1208 29 

0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 2n 
0 29 

1677 29 

0.002 NO 
0.001 NO 

0.001 no 
0.001 NO 
0.261 D 
0.001 ND 
0.011 E 
0.001 IID 
0.149 D 

0.010 E 
0.001 ND 
0.001 NO 
0.001 NO 
0.001 NO 

0.001 ND 
0.001 ND 

0.001 ND 
0.001 'ND 

0.374 D 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.10 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

0.05 - 
0.05 - 
0.05 - 

-P____r  

Surrogate Sumary Ares RF Scan ISID Amount Code XREC 

(UP) 
_y__- DDDP-DDID-PI.EI.IIP---YIOIDPI 

1.2-Dichloroethane-d4 3140 2.001 581 1 0.152 D 60.6 
Benzene-d6 8764 1.555 560 IS 0.114 0 45.6 

Toluene-d8 13490 1.164 640 29 0.154 D 61.6 

// /27/ 77 Date - - - 4 
Reveired by 
ND .Not Datscted: D -  Detected: E- Estimated: I -  I n t e r n a l  Standard O r g r w  v 2 . 5  

6 1 5 5  



~ r f ~ n g l s  Laboratories o f  RTP. I n c .  Sample F i l e  : FJ300 Sample I O :  IW~M0030.R3C T I T C  

801 Copitola Or. Response F i l e  : ICALFN18 TLI IO: 81-37-101l102 
ourhem. NC 27713 Data Analyzed : 11118192 
(919) 544-5729 Date Raportad : 11/29/92 

Projeot number: 22355 

nuant i ta t ion  Results Yethod 8240CM 

Analyte Area RF SCAN ISID m. Code auon FUO 
( W )  L im i t  

rnmoch loromethane J Ch Lormethan. 
~ roaomathane  

V iny l  ch lo r ide  
Ch loroethane 

m t h y l a n e  ch lo r ide  
VAcatone 
VCarbon d i su l f i de  

1 ,I-oichloroethane 
1 .I-Dichloroethene 
ran..l,2-0ichloroathene J Chloroform 

1.2-Oichloroathens 
Dimethyl d i s u l f i d e  
c i s - 1  ,2-Oichloroathene 
O i m t h y l  s u l f i d e  

$ c r y , o n i t r i  I. 
odornethens 

n-Hexane 
Ter t -Buty l  methyl ether 
1.3-butadiene 

Jnyl Bromide 
richlorofluoromethane 

Isooctane 
A l l y l  ch lo r ide  

, 4 - O i f  luorobenzsns 

1.1 . I -Tr ichloroethsne 

J 2-Butanons 

&r bon tot Tach lor  i de 

Brmodichloromethane 
1.2-Dichloropropens 
trans-1.3-Oichloropropene 
Triehloroethane 
Oibrosochloromathnne 
1 1.2-Trichloroethene 

cis-1.3-Dichloropropena 
Bromoform 
Dibronoaethene 
1.4-Dichloro-2-butene 
Chlorobsnzsns-d5 

d i d i n y l  acetate 

&zone 

2287 520 1 I 
7219 
1585 

0 
0 

402 
17511 

2923 
0 
0 
0 
0 
0 
0 
0 
0 
0 

20344 
4262 

0 
0 
0 

240 
0 
0 

11380 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

142295 
0 
0 
0 
0 

1 1988 

2.587 
1.815 
3.854 
2.175 
2.787 
0.514 
7.778 
2.235 
7,837 
2.509 
5.292 
3.497 
8.529 
2.783 
4.801 
0.992 
3.978 
9.832 
8.319 
3.341 
1.515 
2.805 

33.130 
1.823 

0.038 
0.791 
0.574 
1.279 
0.830 
1.092 
0. 608 
0.802 
0,489 
0.405 
1.941 
0.936 
0.488 
0.384 
0.148 

118 1 0.105 0 0.05 
180 1 0.094 D 0.05 

0 1 0.001 NO 0.05 
0 1 0.001 WD 0.05 

352 1 0.018 E 0.05 
324 1 3.724 E 0.05 
302 1 0.041 E 0.05 

0 1 0.001 NO 0.05 
0 1 0.001 WO 0.05 
0 1 0.001 WO 0.05 
0 1 0.001 WD 0.05 
0 1 0.001 YO 0.05 
0 1 0.001 WO 0.05 
0 1 0.001 WO 0.05 
0 1 0.001 NO 0.05 
0 1 0.002 WO 0.05 

300 1 0.559 0 0.05 
417 1 0.047 E 0.05 

0 1 0.001 HO 0.05 
0 1 0.001 NO 0.05 
0 1 0.001 no 0.05 

227 1 0.009 E 0.05 
0 1  0.001 NO 0.05 
0 1 0.001 )IO 0.05 

844 15 I 
0 15 0.012 WO 0.05 
0 15 0.001 WO 0.05 
0 15 0.001 NO 0.05 
0 15 0.001 NO 0.05 
0 15 0.001 WO 0.05 
0 15 0.001 NO 0.05 
0 15 0.001 WO 0.02 
0 15 0.001 WO 0.05 
0 15 0.001 WO 0.05 
0 15 0.001 NO 0.05 

589 15 1.810 E 0.05 
0 15 0.001 NO 0.08 
0 15 0.001 WD 0.05 
0 15 0.001 WO 0.05 
0 15 0.003 WD 0.05 

1084 28 I 

WD -not Detected; 0- Detected: E-  Estimated: I- I n t e r n a l  Standard 

0 1 5 6  

Orgrev v2.5 

I 
1 
I 
I 
I 

I 
I 
1 
Q 
1 
I 
I 
I 
1 
1 
I 
I 

i 

1 )  



I 
Triangle Laboratories of RTP, Inc. Sample F i l e  : FJ300 Sample IO: IN-YOO30-R3C T I T C  

801 Capitol. o r .  Response F i l e  : ICALFNl8 TLI IO: 81-37-1011102 
Durham. NC 27713 
(919) 544-5729 

Ouant i tat ion Results Yathod 8240CU 

Data Analyzed : 11118192 
Date Reported : 11129192 
Pro jec t  Number: 22355 

Analyte Area RF SCAN I S I D  Amt.  Coda nuan FLAG 
(UP)  L im i t  

2-Hexonone 0 0.315 0 29 0.001 NO 0.05 - 
Y.thyI-2-pentanone 0 0.458 0 29 0.001 NO 0.05 - 

Tetrachloroethene 0 0.811 0 29 0.001 NO 0.05 - 
0 0.482 0 29 0.001 NO 0.05 - .1.2.2-Tetrachloroethana 

oluane 48440 1.387 854 29 0.743 0 0.05 - 
hlorobmzma 0 1.078 0 29 0.001 NO 0.05 - 

652 0.672 1117 29 0.020 E 0.05 - 
0 1.215 

m-lp-Xy lens 9252 0.778 1140 29 0.248 0 0.10 - 
4o-xylsne 828 0.756 1212 29 0.023 E 0.05 - 

Ethy l  methacrylate 0 0.735 0 29 0.001 NU 0.05 - 
1 ,2,3-Trichloropropane 0 0.317 0 29 0.00' NO 0.05 - 
1.3 Dichlorobenzene 0 1.464 0 29 0.00. NO 0.05 - 
1.4 Dichlorobenzene 0 1.181 0 29 0.001 NO 0.05 - 
1.2 Dichlorobenzene 0 0.935 0 29 0.001 ND 0.05 - 
Cumene (isopropylbenzrie) 2149 2.058 1557 29 0.022 E 0.05 - 
A-Pinans 1063 2.140 1282 29 0.010 E 0.05 - 
B-Pinana 0 2.322 0 29 0.001 NU 0.05 - 
P-Cymane 112574 2.518 1887 29 0.932 D 0.05 - 
Surrwate  Summary Area RF Scan IS10 Amount Code 'UIEC 

r 1- 
1J 
&;;;zone 

I 
I 
1 
I (U9) 

0 29 0.001 NU 0.05 - 

P_I-.IMPPYPI__P-P----- *I__)_ 

7691 2.080 585 1 0.404 0 161.6 

17858 1.668 583 15 0.235 0 94.0 

16603 1.372 844 29 0.252 0 100.8 

Reveired by A 
ND .Not uetaotad: 0 -  Detected: E -  Estimated: I -  I n t e r n a l  Standard 

I. 
1 

Orgrev "2.5 

1 G-157 



I 
I 
1 

Sample IO: IN~YOO3O-R30 T l T C  Trtanals  Laboratories o f  RTP, Ins. Smple F i l a  : FJ301 
Response F i l a  : ICALFNl8 TLI I O :  81-37-1031104 801 Capitola O r .  

Durham. NC 27713 Oate Analyzed : lll18192 
(919) 544-5729 Date Reported : 11/29/92 

Project  Number: 22355 
avan t i t a t i on  Results Yathod 8240CM 

__PI -__p---- 

Analyte Area RF SCAN IS10 A n t .  Code Puan PLAG 

I 

(UP) L im i t  

1871 518 1 I Broaoeh 1oro.ethnna 
(Ch Lormethone 
VBrosmethane 

V iny l  ch lo r ide  
Ch loroethane 

./Y.thylena ch lo r ide  
JAostone 
/Carbon d i su l f i da  

1.1-Oichloroethene 
1.1 .Oichloroathane 
rans-1.2-Dichloroathene J Chloroform 

1.2-Dichloroathano 
Dimethyl d i su l f i de  
cis-1.2-Oichloroethene 
Dimethy 1 su l f  i da  

VAcry l o n i  t r i  La 
Vf odonathane 

n-Hexane 
Tor t -Buty l  methyl ether 
1.3-butadi.n* 

i n y l  Bromide j t  r i c h  lorof luoromethana 
1.ooct.ne 
A l l y l  ch lo r i de  

2-Butanona 
. 4 - O i f  luorobenzma 

,1,1 -Trichloroethane 
rbon te t rach lo r i de  

Bromodichlormethana 
1 ,2-Oichloropropane 
trans-1.3-Dichloropropane 
Trichlorosthm. 
Oibrmochlormethan. 

J' 
$ i n y l  m a t a t e  

,1,2-Trichloroethana 

sis.1.3-Oichloropropane 
Brcaoform 
Oibrrmmathana 
1.4-0ichloro-2-butane 
Chlorobenrena-d5 

J Banzsna 

6103 
978 
1273 

0 
1283 
20850 
2384 

0 
0 
0 
0 
0 
0 
0 
0 

1304 
17803 
3788 

0 
0 
0 

1113 
0 
0 

8758 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

102881 
0 
0 
0 
0 

10813 

d 

2.587 
1.815 
3.654 
2.175 
2.767 
0.514 
7.778 
2.235 
7.837 
2.509 
5.292 
3.4B7 
6.529 
2.783 
4.801 
0.992 
3.978 
9.832 
8.319 
3.341 
1.515 
2,805 
33.130 

I .823 

0.038 
0.791 
0.574 
1.279 
0.830 
1.092 
0.808 
0.802 
0.488 
0.405 
1.941 
0.938 
0.488 
0.364 
0.149 

117 1 
181 1 
138 1 
0 1  

352 1 
330 1 
302 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

389 1 
301 1 
417 1 
0 1  
0 1  
0 1  

227 1 
0 1  
0 1  

843 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

580 15 
0 15 
0 15 
0 15 
0 15 

1084 29 

ND -Not Detected; 0- Detected: E-  E8timatad: I- I n t a r n a l  Standard 

G-158 

0.315 0 0.05 - 
0.072 0 0.05 - 
0.047 E 0.05 - 
0.001 NO 0.05 - 
5.418 E 0.05 - 
0.041 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.178 0 0.05 - 
0.598 D 0.05 - 
0.051 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.053 0 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 _. 

0.013 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
1.358 E 0.05 - 
0.001 NO 0.08 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.003 NO 0.05 - 

0.082 0 0.05 - 

I 

I 
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Triangle Laboratories o f  RTP. Inc.  Sample F i l e  : FJ3Ol Sample I O :  IN-YOOJO-R30 T / T C  

801 Capitole or. Retponae F i l e  : ICALFNl8 T L I  I O :  61-37-103/104 
Durham. NC 27711 D a t e  Anelyzed : 11/18/92 
(919) 544-5729 Date Reported : 11/28/62 

Project  Number: 22355 
Puant i ts t ion  Results Yathod 8240CAA 

Analyte A r m  RF SCAN ISID Ut. Code Oven FLAG 

1 
1 (UP) L1mit 

2-Haranone I" 4-Methy L-2.~entmone 
- I/Tetrachloroathone 

.1.2,2-Tetrachloroethana 

h lorobenzsne 
thylbenzene 

I 
t 
1 
I 
1 
1 
1 
! 
1 
1 
I 
I 

Ethy l  methacrylate 
1.2.3-Trichloropropene 
1.3 Dichlorobenzene 
1.4 Oichlorobeniene 
1.2 Dichlorobenzene 
Cuaene (isopropylbsnzane) 
*-Pinene 
8-Pinene 
P-Cymene 

0 
0 
0 
0 

41150 
0 

610 
0 

6862 
645 

0 
0 
0 
0 
0 

1699 
1264 

0 
46438 

0.315 0 28 
0.459 0 29 
0.811 0 29 
0.462 0 28 
1.387 853 28 
1.078 0 28 
0.672 1117 29 
1.215 0 29 
0.778 1140 28 
0.756 1212 28 
0.735 0 28 
0.317 0 29 
1.464 0 29 
1.181 0 29 
0.835 0 28 
2.058 1555 28 
2.140 1281 28 
2.322 0 28 
2.518 1884 29 

0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.886 0 0.05 - 
0.001 NO 0.05 - 
0.021 E 0.05 - 
0.001 NO 0.05 - 
0.204 0 0.10 - 
0.020 E 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.019 E 0.05 - 
0.014 E 0.05 - 
0.001 NO 0.05 - 
0.426 0 0.05 - 

0.001 WD 0.05 - 

Surropate Summary Area RF Scan ISID Amount Code XREC 

( W )  

5347 2.080 584 1 0.343 D 137.2 
12374 1.868 582 15 0.180 0 76.0 
12352 1.372 843 28 0.208 D 83.2 

Date 11 I z y l ' ?  
G 

Rweived by 
ND .Not Detected: 0 -  Detected; E -  L s t i m t 8 d :  1- I n t a r n e l  Standard 

G-159 

Orgrev v2.5 



T , ' I ~ , , ~ ~ ~  Laboratories o f  RTP. Ins. sample F i l s  : FJ302 Sample ID: IN-M0030-R3E T/TC 

801 Capitola Or. Response F i l e  : ICALFNl8 T L I  IO: 81-37-105/108 

Durham, NC 27713 
(919) 544-5729 

avan t i t a t i on  Results Ih thod 8240CM 

Date Analyzed : 11/18/92 
Oats Reported : 11/29/92 
Project  Number: 22355 

Analyte Area RF SCAN IS10 Aut. Code a m  FLAG 
(U0) Lis1 t 

Brmoshloromsthane 
f C h  loromethane 

Bromomethane 
v i n y l  ch lo r ide  

Methylene ch lo r ida  
5Chlwomthme 

$:i:ydiw l f i d e  
1.1-Oichloroethsne 
1 , l-Dichloroethane 

ans-1.2-Dichlorostheno 

1.2-Oichlorosthane 
D imthy  l disu l f  i d s  
cis-1.2-Oich loroethane 

j i m e t h y ;  s u l f i d e  
$ r y l o n i t r i  l a  

odomethane 
n-Hexane 
Ter t -Buty l  methyl ether 
1.3-butadiene 

Isooctane 
A l l y l  ch lo r ide  
1 - D i f  Luorobsnzane x Butanone 
,l. 1 -T r i ch  loroethane 
rbon te t rach lo r ide  

i n y l  acetate 
Bromodichloromthana 
1.2-Oichloropropane 
tr~na-1.3-0ichloropropene 
Trichloroethana 
Dibromoch lormethan. 

1.2-Trichloroethane 
mzene 

o i a - 1 . 3 - 0 i c h l o r ~ r o p ~ n e  
Breaof orm 
Dibrommathane 
1.4-Dish loro-2-butane 
Ch Lorobenzene-d5 

2288 
4804 
1200 

0 
0 

143 
7804 
1828 

0 
0 
0 
0 
0 
0 
0 
0 

809 
19358 
1873 

0 
0 
0 

127 
0 
0 

8289 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

87778 
0 
0 
0 
0 

13853 

2.58? 
1.815 
3.854 
2.115 
2.787 
0.514 
7.778 
2.235 
7.837 
2.508 
5.292 
3.487 
8.529 
2.783 
4.801 
0.992 
3.878 
9.832 
8.319 
3.341 
1.515 
2.805 

33.130 
1.823 

0.038 
0.791 
0.574 
1.279 
0.830 
1 .OB2 
0.808 
0.802 
0.469 
0.405 
1.841 
0.938 
0.488 
0.384 
0.149 

520 
118 
181 
0 
0 

352 
31 B 
302 

0 
0 
0 
0 
0 
0 
0 
0 

388 
301 
41 7 
0 
0 '  
0 

227 
0 
0 

843 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

588 
0 
0 
0 
0 

1083 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

15 
15 
15 
15 
15 15 

15 15 

15 
15 
15 15 

15 15 

15 
15 
29 

ND -Not Detectad; D- Detectad: E- Estimated: I -  I n t e r n a l  Standard 

G-160 

I 
0.203 D 
0.0?2 D 
0.001 ND 

0.001 MD 
0.008 E 
1.818 , E 

0.027 E 
0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 ND 

0.001 ND 
0.001 NO 
0.089 0 

0.532 0 
0.021 E 
0.001 NO 
0.001 NO 

0.001 NO 

0.005 E 
0.001 NO 

0.001 NO 

I 
0.014 N D  
0.001 NO 

0.001 NO 
0.001 ND 

0.001 NO 

0.001 NO 
0.001 NO 
0.001 no 
0.001 NO 

0.001 NO 

0.940 D 
0.001 no 
0.001 NO 
0.001 ND 

0.004 ND 
I 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.02 
0.05 
0.05 
0.05 
0.05 
0.08 
0.05 
0.05 
0.05 

Orgrer v2.5 
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l r i e n g l e  Laboratories of RTP, I nc .  Sample F i l e  : FJ302 Sample I D :  1N-Y0030-R3E T l T C  

801 Capitols or. Response F i  l e  : ICALFNl8 TLI I D :  61-37-105/106 

Durham. NC 27713 Date Analyzed : 11/18/92 
(919) 544.5729 Date Reportad : 11/29/92 

Project  Number: 22355 
Punnt i ta t ion  Results Method 8240CM 

Analyte Area RF SCAN ISID &t. Code auen FLAG 

___P___p____--r __p 

1 
I 

(UP) L im i t  

~ 

4-Uethyl-2-pentenona 

.1.2.2-Tstrechlorcathene 
Toluene 

,ChLorobonzene 

m-lp-xylene 

I j;:;;:yzene 
j o - x y ~ e n e  

I Ethy l  methacrylate 
1.2.3-Triehloropropane 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1.2 Dichlcrobenzens 
Cumme (isopropylbsnzene) 
*-Pinene 
B.Pinens 
P-cyaen.. 

0 0.315 0 29 
0 0.459 0 29 
0 0.811 0 29 
0 0.462 0 29 

17010 1.387 853 29 
0 1.078 0 2s 

441 0.672 1116 29 
0 1.215 0 29 

3707 0.778 1139 29 
409 0.756 1211 29 

0 
0 
0 
0 
D 

1184 
0 
0 

47776 

0.735 
0.317 
1.464 
1.181 
0.935 
2.058 
2.140 
2.322 
2.518 

0 
0 
0 
0 
0 

1554 
0 
0 

1682 

29 
29 
29 
29 
2s 
29 
29 
29 
29 

0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.221 D 0.05 - 
0.001 NO 0.05 - 
0.012 E 0.05 - 
0.001 ND 0.05 - 
0.086 E 0.10 - 
0.010 E 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.010 E 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.342 D 0.05 - 

-=I*- I_ - I _ Y ~ - D ~ - ~ M . - P - Y * .  

Surrogate Summary Area RF Scan ISID Amount Code XREC 

(UP) 

---_rr___p- s=IDDDSEDw-- 

1.2-Dichlorosthane-d4 5242 2.080 585 1 0.276 D 110.4 

Benzene-d6 10324 1.668 582 15 0.167 D 66.8 

~o luane-d8 11215 1.372 843 29 0.148 D 59.2 

I /  ,Z? / r7 Date - - - R e d w e d  by u 
YD -Not Detected: D- Detected: E- Estimated: I- In te rna l  Standard 

G-161 

Orgrev v2.5 



Sample ID: IN-YOO30-R3F T l T C  

T L I  I D :  81-37-1071108 
Tr iangla Laboratories o f  RTP, Ins.  Sample F i l e  : FJ303 

801 Capitola O r .  Response F i  l e  : ICALFNl8 

Durham. NC 27713 Data Analyzed : 11/18/92 

(919) 544-5729 Date Reported : 11/29/92 

Project  Number: 22355 

auan t i t a t i on  Results Method 8240CM 

Analyte Area RF SCAN ISID h t .  Code ouen FLAG 
(UP) L i m i t  

roaochlorwathane 
loromethane 

romomethane 
V iny l  ch lo r ide  
hloroathane #a::n;:n; chlo, ide 

Carbon drsu l f rde  
1.1-Dichloroethene 
1.1 -0ichloroethana 

Chloroform 
1.2-Dichloroethane 
Dimethyl d i su l f i da  
c i s -1 .2 -0 i ch lo roe th~ns  

rans-1 ,2.Dichloroethene 

n-Hexane 
Tar t -Buty l  methyl ether 
1.3-butadiene 

i n y l  Bromide 
T r i  ch lorof  Luoromethane 
Iaooctane 
A l l y l  ch lo r ide  

.4 -D i f  luorobenzene 

rbon te t rach lo r i de  
i n y l  acetate 

Bromodichloromethane 
1.2-01 sh loropropan. 
trma-1.3-Dichloropropene 
Trichloroethene 
Dibromochloroaathma 
.l ,Z-Trioh loroothane 

Benzene 
cia-1.3-Dichloropropene 
BroPlof or. 
Dibrwoaethane 
1.4-Oichloro-2-butene 
Chlorobenzene-d5 

807 
4757 
585 

0 
0 

259 
5447 
1385 

0 
0 
0 
0 
0 
0 
0 
0 
0 

18139 
3284 

0 
0 
0 

124 
0 
0 

4809 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

71874 
0 
0 
0 
0 

9508 

2.587 
1.815 
3.854 
2.175 
2.787 
0.514 
7.778 
2.235 
7.837 
2.509 
5.292 
3.497 
0.529 
2.783 
4.801 
0.892 
3.878 
B ,832 
8.318 
3.341 
1.515 
2.805 

33.130 
1.823 

0.038 
0.791 
0.574 
1.279 
0,830 
1.092 
0.808 
0.802 
0.489 
0.405 
1.941 
0.838 
0.488 
0.304 
0.149 

520 1 
118 1 
182 1 

0 1  
0 1  

352 1 
318 1 
302 1 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

300 1 
417 1 

0 1  
0 1  
0 1  

228 1 
0 1  
0 1  

037 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

585 15 
0 15 
0 15 
0 15 
0 15 

1077 29 

I 
0.589 D 
0.102 D 

0.002 NO 

0.003 NO 

0.029 E 
3.281 E 
0.054 D 
0.003 NO 

0.001 NO 

0.002 NO 

0.001 NO 

0.002 NO 

0.001 ND 

0.002 NO 

0.001 ND 

0.000 ND 

1.412 E 
0.104 D 

0.001 ND 

0.002 ND 

0.004 ND 

0.014 E 

0.001 NO 

0.003 NO 
I 

0.027 NO 

0.001 ND 

0.002 NO 

0.001 NO 

0.001 NO 

0.001 ND 

0.001 ND 

0.002 NO 

0.002 NO 
0.003 NO 

1.925 E 
0.001 NO 

0.002 ND 

0.003 ND 

0.007 ND 

I 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

0.02 - 

0.08 - 

NO -Not Detected: 0 -  Datected: E -  Estimated: I -  I n te rna l  Standard 

G-162 

Orgrev v 2 . 5  
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Triangle Laboratories o f  RTP. Inc.  Sample F i l e  : FJ303 Slaplo I D :  IN-Y0030-R3F T/TC 
801 Capitole 07.  Response F i l e  : ICALFNl8 TLI I D :  61-37.107/108 
Durham, NC 27713 Data Analyzed : 11/18/92 

Date Reported : 11/29/92 
Pro jec t  Number: 22355 

1 (819) 544-5729 

I ( W )  L i m i t  

Ouanti tat ion Results Method 8240CbA 

Analyte Area RF SCAN ISID Amt.  Code ouan FLAG 
P p P I I - I - P .  

> - 
Yothyl.2.: ':.mono 

.l. 2,t-Tetre :, . : 7 oc thane 

Styrene 
Ip-Xy Lens 

I 
0 
I 
I 
I 
1 
1 
I 
1 
1 
1 
c 

Ethy l  Dethecrylate 
1.2.3-Trichloropropene 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumsne (iropropylbanzene) 
A-Pinene 
8-Pinene 
P-Cymene 

D 
0 
0 
0 

18561 
0 

859 
0 

8010 
784 
0 
0 
0 
0 
0 
0 

866 
0 

51750 

0.315 0 29 
0.459 0 28 
0.811 D 29 
0.462 0 29 
1.387 844 29 
1.078 0 29 
0.872 1110 29 
1.215 0 28 
0.778 1134 29 
0.758 1206 28 
0.735 0 29 
0.317 0 29 
1.484 0 29 
1.181 0 29 
0.835 0 29 
2.058 0 29 
2.140 1275 29 
2.322 0 29 
2.518 1878 29 

0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.371 D 0.05 - 
0.001 ND 0.05 - 
0.038 E 0.05 - 
0.001 ND 0.05 - 
0.203 D 0.10 - 
0.028 E 0.05 - 
0.001 NO 0.05 - 
0.002 ND 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0,001 NO 0.05 - 
0.001 ND 0.05 - 
0.008 E 0.05 - 
0.001 NO 0.05 - 
0.540 D 0.05 - 

_I_=_ --- _p_p_- 

Surrogate Sumery *r.a RF Scan I S I D  Amount Coda XREC 

(UP) 

1.2-Oichloroethane-d4 
Benzene.dS 
Toluene-d8 

1907 2.080 582 1 0.284 D 113.6 
5183 1.888 580 15 0.162 D 84.8 

4219 1.372 834 29 0.081 D 32.4 

4 $-?I 77 Date - - - 6 Revolved by 
ND .Not Detected: 0- Detected; E-  Estimated: I -  I n t e r n a l  Standard 

6-163 

Orgrev "2.5 



I 
Triangle Laboratories of  RTP, Inc. Sample F i l e  : FJ195 Sample IO: IN-MO030-RO T l T C  

801 Capitola Dr. Response F i l e  : ICALFNOS TLI I D :  61-37-113/114 

Durham. NC 27713 
(918) 544-5729 

Puant i ta t ion  Results Method 8240cU. 

Date Analyzed : 11/11/82 
Date Reported : 11/29/92 
Project  Number: 22355 

Ana l y  t a  Ares RF SCAN is10 lut. Code awn FLMJ 
(U9) L im i t  

Brwochlormethana 
Chloromethane 
Broaomethane 
v i n y l  ch lo r i de  
Chloroethana 
Methylene ch lo r ide  
Acetone 
Carbon d i s u l f i d e  
1.1-Dichloroethene 
1.1 -Dichloroathane 
trans-1.2-Oich loroethena 
ChLorofora 
1.2-Dichloroathsna 
Diaathy L d fsu  I f  ide  
c i s - 1  ,2-Dichloroethene 
Dimethyl su l f i de  
A c r y l o n i t r i l e  
lodomethane 
n-nsxana 

Tar t -Buty l  methyl ether 
1.3-butadiene 
V iny l  Brcmide 
Tr ichlorof luoroaethana 
IsO0cta"e 
A L L Y L  ch lo r i de  
1.4-0if  Luorohenzen~ 
2-Butanone 
1 . l . l -T r i ch lo roe thme 
Carbon te t rach lo r i de  
V iny l  acetate 
Brmodichlorometh.ne 
1.2-Oichloropropene 
trans-l.3-Oichloroprop~ne 
Tr ich  Loroethma 
Dibromochlorwethane 
1 .l ,2  - T r i  ch loroethane 
Banxene 
c i s - l  ,J-Dich loropropene 
Brmoform 
0ihree.ossthsne 
1.4-Oich loro-2-butena 
Ch Lorobenzana-d5 

2721 
0 
0 
0 
0 

290 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

14824 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2374 

0 
0 
0 
0 

18990 

1.048 
0.818 
1.463 
0.959 
1.838 
0.820 
8. 453 
1.385 
3.930 
1.547 
4.182 
2.048 
3.828 
1.702 
2.355 
0.723 
3.823 
4.562 
5.070 
1.311 
1.311 
2.287 
15.897 
1.482 

0.058 
0.884 
0.835 
0.880 
0.887 
0.834 
0.877 
0.587 
0.437 
0.293 
1.868 
0.838 
0.206 
0.244 
0.080 

518 1 
0 1  
0 1  
0 1  
0 1  

352 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

043 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

580 15 
0 15 
0 15 
0 15 
0 15 

1081 2s 

NO -Not Detected: D- Detected; E-  Ea t im ted ;  1- I n t e r n a l  Standard 

' G-164 

I 
0.002 NO 0.05 
0.002 ND 0.05 
0.001 NO 0.05 
0.002 ND 0.05 
0.018 E 0.05 
0.003 ND 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.003 ND 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 

1 

0.008 NO 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.w1 WD 0.02 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.020 E 0.05 
0.001 NO 0.08 
0.002 NO 0.05 
0.001 NO 0.05 
0.004 NO 0.05 

I 

Orgrev v2.5 
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Triangle Laboratories of RTP,  Inc.  Sample F i l e  : FJ195 Sample I D :  IN-YOO30-RO T l T C  
801 C a p i t o h  or. ReSponSe F i l e  : ICALFNO5 l L 1  IO: 61-37-1131114 
Durham. NC 27713 
(919) 544.5729 

Ouant i tat ion Results Yethod 8240CM 

Date Analyzed : 11111192 
Data Reported : l l l 2 9 l 9 2  
Project  Number: 22355 

Analyte Area RF SCAN Islo bmt. code auen F U O  
(ue) L im i t  

2-Hexonone 0 0.196 0 29 0.001 ND 0.05 - 
4-Y.thyl-2-pentanone 0 0.244 0 29 0.001 ND 0.05 - 
Tetrachloroethane 0 0.479 0 29 0.001 ND 0.05 - 
1.1.2.2-Tetrechloroethane 0 0.211 D 29 0.001 NO 0.05 - 
Toluene 0 0.821 0 29 0.001 NO 0.05 - 
Ch lorobanzsne 0 0.950 0 29 . 0.001 ND 0.05 - 
Ethy lbsnzrne 0 0.570 0 29 0.001 ND 0.05 - 
Styrene 0 0.937 0 29 0.001 ND 0.05 - 
m-1p-xy Lene 0 0.661 0 29 0.001 ND 0.10 - 
o-xylene 0 0.611 0 29 0.001 NO 0.05 - 
Ethy l  methacrylate 0 0.467 0 29 0.001 ND 0.05 - 
1.2.3-Trichloropropan. 0 0.211 0 29 0.001 ND 0.05 - 
1.3 Dichlorobenzene 0 0.904 0 29 0.001 NO 0.05 - 
1.4 Dichlorobenzene 0 0.704 0 29 0.001 NO 0.05 - 
1,2 Dichlorobenzene 0 0.562 0 29 0.001 ND 0.05 - 
Cwane (isopropylbenzane) 0 1.440 0 29 0.001 ND 0.05 - 
A-Pinene 0 1.425 0 29 0.001 ND 0.05 - 
8-Pinene 0 1.406 0 29 0.001 NO 0.05 - 
P-Cymene 0 1.682 0 29 0.001 ND 0.05 - 
Surrogata Summary Area RF Scan I S I D  h o u n t  Code ZREC 

(U0) 

1.2-Dichloroethane-d4 
8.nzene-dB 
Toluene-d8 

4938 1.786 583 1 0.254 D 101.8 

23106 1.631 583 15 0.237 D 04.8 

19159 1.272 843 29 0.222 D 88.8 

N , ~ ; ' I  ?7 Date - - - & Rweired by 
no -Not Detected: 0 -  Detected; E-  Estimated; I -  I n t e r n a l  Standard 

G-165 

Orgrar v2.5 



Triangle Laboratories o f  RTP, Ins.  Sample F i l e  : FJ184 Sample I O :  OA-MOO3O-RlA T l T C  

801 Capitola Or. Response F i l e  : ICALFNOS TLI I O :  81-37-112 

Durham. NC 27713 
(919) 544-5729 

auan t i t s t i on  Results Method 8240CM 
-===--.==sa=-- . U _ _ P _ - - - D - = - I ~ M - E - ~ ~ ~ ~ - - - ~ ~ - ~ . -  

Analyts Area RF SCAN I S I D  Amt. Code auan FLAG 

Oate Analyzed : 11110192 
Oate Reported : 11/30192 

Project  Number: 22355 

(U9) L im i t  

promochloromthana 

dCh loromethane 
LBromomthane 

v i n y l  ch lo r ide  
Ch loroathane 

,)lsthylsna ch lo r ide  
v' F a t o n e  
/Carbon d i s u l f i d e  

1 , l -Oich loroethene 
1.1 -0ichloroathane 

, . trans-1,2-Oichloroethsn. 

\" Chloroform 
1.2-Oichloroethane 
Oiaethyl  d i su l f i de  
c i s - 1  .Z-oich loroethene 
Oimethy I su lf i d s  

. A c r y l o n i t r i l e  
JIodomethane 
n.naxans 
Ter t -Buty l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
Trichlorof luoronethane 
Isooctane 
A l l y l  ch lo r ide  
1 . 4 - O i f  Luorobsnrane 

,,/ 2-Butanone 
1.1.1-Trichloroethane 

\ Carbon te t rach lo r i de  
V iny l  acetate 
Bromodichloromethane 
1.2-Oichloropropane 
t r o n r - 1 . 3 ~ 0 i c h I o r o p r o p e n ~  
Trichloroethene 
Oibromochlormethane 
:1,1 .2-Trlchloroethane 

cis-1.3-Oichloropropene 
Brmoform 
Oibronomethane 
1.4-0ichloro-2-butane 
Chlorobenzen*-d5 

\'hnrane 

3163 517 
22105 1.048 123 

1184 0.918 182 
891 1.483 139 

0 0.959 0 
2870 1.638 352 

43276 0.620 322 
2127 8.453 302 

0 1.385 0 
0 3.930 0 
0 1.547 0 
0 4.162 0 
0 2.048 0 
0 3.828 0 
0 1.702 0 
0 2.355 0 
0 0.723 0 

18283 3.623 301 
3834 4.592 415 

0 5.070 0 
0 1.311 0 
0 1.311 0 

1718 2.287 228 
0 15.697 0 
0 1.482 0 

16351 642 
4582 0.058 505 

0 0.684 0 
0 0.835 0 
0 0.660 0 
0 0.887 0 
0 0.834 0 
0 0.877 0 
0 0.587 0 
0 0.437 0 
0 0.293 0 

170661 1.968 588 
0 0.938 0 
0 0.208 0 
0 0.244 0 
0 0.090 0 

19157 1080 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

15 
15 
15 15 

15 
15 
15 
15 
15 
15 
15 
15 15 

15 
15 
15 
29 

I 
1.680 E 0.05 
0.101 0 0.05 
0.037 E 0.05 
0.002 NO 0.05 
0.138 0 0.05 
5.482 E 0.05 
0.028 E 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
0.396 0 0.05 
0.068 0 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.059 0 0.05 
0.001 NO 0.05 
0.001 NO 0.05 

I 
1.208 E 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.02 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
1.326 E 0.05 
0.001 NO 0.08 
0.001 NO 0.05 
0.001 NO 0.05 
0.003 NO 0.05 

I 

NO -Not Oetocted; 0- Oatacted; E-  Estimated; I- I n t a r n e l  Standard 

G-166 
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I 
Triangle Laboratories o f  RTP. Ins .  Sample F i l e  : FJ184 Sample I D :  OA-YOO3O-RIA T I T C  

801 Cep i tob  o r .  Response F i l e  : ICALFNOS TLI I D :  81-37-112 

Durham. NC 27713 Date AnaLyzed : 11/10/92 

(919) 544-5729 Date Reported : 11130192 
Project  Number: 22355 

Duant i tat ion Results Yethod 8240CAA 

Analyta Area RF SCAN l S l D  *It. Code Ruin FLAG 

e 

1 ------ - --==--- 

(ua) L im i t  

,/ 2-Hexonona 0 0.198 0 29 0.001 NO 0.05 - 
Yathyl-2-pentanone 0 0.244 0 29 0.001 0 0.05 - 

0 0.479 0 28 0.001 NO 0.05 - 
0 28 0.001 ND 0.05 - .1,2.2-Tetrashlororthene 0 0.211 

w”o luene 105122 0.821 652 29 1.671 E 0.05 - 
,Chlorobenzene 0 0.950 0 29 0.001 ND 0.05 - 

v Ethylbenzene 1263 0.570 1114 29 0.02g E 0.05 - 
0 0.937 0 29 0.001 ND 0.05 - 

25945 0.661 1137 29 0.512 D 0.10 - 
J 0-xylene 2453 0.611 1210 29 0.052 D 0.05 - 

Ethyl  methacrylate 0 0.467 0 29 0.001 ND 0.05 - 
0 29 0.001 NO 0.05 - 

0 0.004 0 28 0.001 ND 0.05 - 1.3 Dichlorobenzene 
1.4 Diehlorobenzene 0 0.704 0 29 0.001 NO 0.05 - 

0 0.562 0 29 0.001 ND 0.05 - 1.2 Dichlorobenzene 
Cumene (isopropylbenzene) 5526 1.440 1552 29 0.050 D 0.05 - 
A-Pinene 433814 1.425 1287 29 3.973 E 0.05 - 
8.Pinene 34448 1.406 1434 28 0.320 D 0.05 - 
P-Cymane 268363 1.682 1687 28 2.237 E 0.05 - 
_ _ P _ j l ~ - _ _ _ _ _ D _ _ _ - - = - - = ~ ~ - - - - - - = - ~  - -D=__L/ 

Surrogate Summary Area RF Scan I S I D  Amount Code XREC 

1.2.3-Trichloropropane 0 0.211 

( W )  
_M_pED_--1-___4_D_----=-=====-~--~-*--~-=-~ 

5401 1.786 582 1 0.237 0 84.8 1.2-Dichloroathane-d4 
Benrane.d6 18225 1.631 581 15 0.171 D 68.4 
To luene-d8 21490 1.272 642 29 0.220 D 88.0 

I 

I 

Rewired by 
ND -Not Detected: 0-  Detected: E-  Estimated: I- I n t e r n a l  Standard 

1 
Orgrev v2.5 

I 
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Triong!e Laboratories o f  RTP, Ins. Sample F i l e  : FJ185 Sample ID: 0A-110030-Rl8 T l T C  
801 Capitola Or. Response F i l e  : ICALFNO5 T L I  ID: 61-37-314 

Durham. NC 27713 Oete Analyzed : 11110192 

(919) 544.5?29 Date Reported : 11/30192 
Prc jec t  Numbsr: 22355 

auan t i t a t i on  Results Method 8240CM 

Anslyte Area RF SCAN ISID Amt. Code Puan FLAO 
( W )  L i m i t  

Brwoch loromsthano 
/ Chloromethane 
dnromwethane 

V iny l  ch lo r ide  
.Chloroathane 

L' Methylene ch lo r ide  
' -pe tone  
\.Carbon d i s u l f i d e  

1.1-Oichlorosthens 
1.1-Oiohlorosthane 
t r e n ~ - 1 . 2 - D i c h l o r o e t h a n e  

1.2-Dichloroethana 
Dimethyl d i s u l f i d e  
cis-1.2-Dichloroethene 
oimsthyt s u l f i d e  

VCh lorofora 

v"Acryl0ni  t r i  l e  
*~ lodomethane 

n-Hexane 

Ter t -Buty l  methyl ether 
1.3-butadiene 
V iny l  Bronide 
T r i ch lo ro f  luoromethane 
IsDOCtme 
A l l y l  ch lo r ide  
1.4-Oif luorobenzene 
2-Butanone 
1 .1 , l -T r ich lo ro~thene 

',Carbon te t rach lo r i de  
Vinyk acetate 
Brwodichtoromethane 
1.2-Oichloropropene 
trans-1.3-Dichloropropene 
Trichloroathene 
DibrwochLoromsthene 

..I ,l ,Z-Trichloroethanr 
Benzene 
cis-1.3-Dichloroprop.n. 
Bromof or. 
O i b r m w e t h m e  
1.4-Dichloro-2-butane 
Chlorobanzene-d5 

2738 
23578 

787 
533 

0 
1585 
7048 
2092 

0 
0 
0 
0 
0 
0 
0 
0 

291 
16950 
1140 

0 
0 
0 

806 
0 
0 

14839 
302 

0 
0 
0 
0 
0 
0 
0 
0 
0 

100804 
0 
0 
0 
0 

16099 

517 1 
1.046 121 1 
0.918 182 1 
1.463 139 1 
0.9% 0 1  
1.638 352 1 
0.620 316 1 
8.453 302 1 
1.385 0 1  
3.930 0 1  
1.547 0 1  
4.162 0 1  
2.046 0 1  
3.828 0 1  
1,702 0 1  
2.355 0 1  
0.723 385 1 
3.623 301 1 
4.592 416 1 
5.070 0 1  
1.311 0 1  
1.311 0 1  
2.287 228 1 

1.462 0 1  
842 15 

0.058 504 15 
0.684 0 15 
0.635 0 15 
0.680 0 15 
0,687 0 15 

0.634 0 15 
0.677 0 15 
0.587 0 15 
0.437 0 15 
0.293 0 15 
1.966 586 15 
0.936 0 15 
0.206 0 15 
0.244 0 15 
0.090 0 15 

1080 29 

15.697 o i  

NO -Not Detected: D- Detected: E-  Estimated: I -  I n t e r n a l  Standard 

G- 168 

I 
2.051 E 
0.078 D 
0.033 E 
0.002 ND 

0.088 D 
1.037 E 

0.030 E 
0.001 ND 

0.001 NO 

0.001 NO 
0.001 ND 

0.001 NO 

0.001 no 
0.001 ND 

0.001 NO 

0.037 E 
0.427 0 

0.023 E 
0.001 NO 

0.001 ND 

0.001 NO 
0.036 E 
0.001 NO 

0.001 NO 
I 

0.088 D 
0.001 NO 

0.001 NO 

0.001 ND 

0.001 ND 

0.001 ND 

0.001 ND 

0.001 NO 

0.001 no 
0.001 ND 

0.861 D 
0.001 NO 
0.002 NO 

0.001 ND 
0.004 ND 

I 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

0.05 - 
0.05 - 

0.05 - 

0.05 - 

0.05 - 

0.02 - 
0.05 - 
0.05 - 
0.05 - 
0.08 - 
0.05 - 
0.05 - 
0.05 - 

Orgrov v2.5 
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Trian9la Laboratories o f  RTP, Inc .  Sample File  : FJl85 Sample I D :  OA-MO030-RlQ T l T C  

801 Cap i toh  o r .  Response F i l s  : ICALFNO5 TLI I D :  61-37-314 
Ourham. NC 27713 Data Analyzed : 11110192 

Data Reported : 11130192 
Pro jec t  Number: 22355 

I '  

I 

.I (818) 544.5729 

Puant i ta t ion  Results Method 8240Cu 
- - - - ~ - I I I W v -  -.D.P==__P-I--.---* 

Analyta Area RF SCAN IS10 Ant. Code Puan FLAG 
(UP) L im i t  

_I 

2-Hexanone 0 I, 4.Yethyl-2-pmtanone 0 
\'Tetrachloro.thene 

1.1.2.2-Tetrachloroethane 

Chlorobanzana 
.Ethylbenzene 

'.Styrene 

'. o-xylans 
.,. m-lp-xylano 

I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
0 

Ethy l  mathacrylata 
1.2.3-Trichloropropana 
1.3 Oichlorobmzana 
1.4 Oichlorobenrsna 
1.2 Oichlorobmzana 
Cumno (isopropylbanzane) 
A-Pinana 
B-Pinane 
P-Cymene 

0 
0 

28891 
0 

999 
0 

4887 
956 
0 
0 
0 
0 
0 
0 

764123 
373280 

76388 

0.188 0 29 
0.244 0 28 
0.478 0 28 
0.211 0 29 
0.821 851 29 
0.950 0 28 
0.570 1113 29 
0. 937 0 28 
0.661 1136 29 
0.611 1209 28 
0.467 0 29 
0.211 0 29 
0.904 0 29 
0.704 0 29 
0 .562  0 28 
1.440 0 28 
1.425 1297 29 
1.406 1442 29 
1.882 1880 29 

0.002 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.546 0 0.05 - 
0.001 NO 0.05 - 
0.027 E 0.05 - 
0.001 NO 0.05 - 
0.115 0 0.10 - 
0.024 E 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
8.327 E 0.05 - 
4.123 E 0.05 - 
0.705 D 0.05 - 

oate 4 130 ( 9 7  c 
b d r e d  by 

.Not Detactad: D- Detestad: E- Estimated; I- I n t e r n a l  Standard orgrav v2.5 

G169 



Sample IO: OA-MO03O-RIC T/TC l r i e n g l e  Liborator ies of RTP, I n c .  Sample F i l e  : FJ186 
801 Capitol0 O r .  Response F i l e  : ICALFNOS TLI IO: 81-37-5/8 

0urh.m. NC 27713 Date Analyzed : 11/10/92 

(919) 544-5729 Oete Reported : 11130192 
Project  Number: 22355 

a u n t i t a t i o n  Results Method 8240CM 
----=-=-s=---- D----P---=--- 

Analyte Area RF SCAN ISID Amt. Code nuan FLAP 
(ua) L im i t  

Brmoch lormethene 
b'Ch Loromethane 

L Bromomethene 
V iny l  ch lo r ide  
Chlorosthone 

\'Methylene ch lo r ide  
'.Acetone 
vcarbon d i s u l f i d e  

1 .I-Dichloroethane 
1.1 -0ich1,oroethane 
trans-1.2-Dichloroethene 

VChloroform 
1,2-Oichloroothans 
Dimethy 1 d i s u l f i d e  
cis-1.2-Dichloroethsne 
Dimethyl s u l f i d e  

' .Acry lon i t r i  l a  

Uodomethane 
n-Hexane 
1art .Butyl  methyl other 
1.3-butadiene 
V iny l  Bromide 
TrichLorofluorom.than. 
Isooctans 
A l l y l  ch lo r ide  
1.4-Oif luorobenzene 

V2-8utanons 
1.1 . l -Tr ichloroethane 

'>Carbon te t rach lo r ide  
V iny l  acetate 
Broaodichloromsthane 
1.2-Dick Loropropene 
trans-1.3-Dichloropropene 
Trichloroathene 
D i  bromoch lormethane 
1.1 ,2-Trichloroathene 

cis-1.3-Oichloropropene 
Bromoform 
Dibrmomsthene 
1.4-Dish loro-2-butene 
Ch lorobenzene-d5 

'Benzene 

2569 518 

24879 1.048 122 
843 0.918 183 
530 1.483 139 
0 0.956 0 

775 1.838 352 
6941 0.820 318 
2018 8.453 303 

0 1.385 0 
0 3.930 0 
0 1.547 0 
0 4.162 ' 0 
0 2.048 0 
0 3.828 0 
0 1.702 0 
0 2.355 0 

339 0.723 388 
17997 3.823 302 

1220 4.592 417 
0 5.070 0 
0 1.311 0 
0 1.311 0 

2379 2.287 228 
0 15.897 0 
0 1.462 0 

14307 643 
208 0.058 504 

1147 0.884 544 
0 0.835 0 
0 0.880 0 
0 0.687 0 
0 0.834 0 
0 0.877 0 
0 0.587 0 
0 0.437 0 
0 0.293 0 

109329 1.968 587 
0 0.938 0 
0 0.208 0 
0 0.244 0 
0 0.090 0 

15970 1081 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

15 1 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 15 

15 
15 
15 
29 

NO -Not Detected; D- Detected; E- Estimated: I -  I n t e r n e l  Standard 

0 1  70 

I 
2.315 E 0.05 - 
0.089 D 0.05 - 
0.035 E 0.05 - 
0.002 ND 0.05 - 
0.048 E 0.05 - 
1.090 E 0.05 - 
0.030 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.046 E 0.05 - 
0.483 D 0.05 - 
0.028 E 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.083 0 0.05 - 
0.029 E 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.971 D 0.05 - 
0.001 NO 0.08 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.004 ND 0.05 - 

0.101 D 0.05 - 

I 

I 

Orprav v2.5 

I 
I 
I 
I 
I 
I 
D 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
0 
I 



I 
I 
I 
I 
1 
I 

Triangle Laboratorios of RTP. Inc.  Sampla F i l a  : FJ188 Sample ID: OA-Y003O-R1C T / T C  

801 Capitola or .  Response F i l s  : ICALFNOS TLI I D :  61-37-516 

Durham. NC 27713 Data Analyzed : 11110/92 

(919) 544-5729 Data Raportad : 11130/92 
Project  Number: 22355 

Puant i ta t ion  RasJlts Yathod 8240CM 

Analyta Araa RF SCAN ISID Amt. Code Wan FLAG 

P_PI----.-__I---=- 

(US) L im i t  

.Z-Hexanona 0 0.198 0 29 0.002 NO 0.05 - 
4-Yethyl-2.pentanone 0 0.244 0 29 0.001 NO 0.05 - 

, Tatrachloroethsne 0 0.479 0 29 0.001 NO 0.05 - 
1.1.2.2-Tatrachloroathana 0 0.211 0 29 0.001 ND 0.05 - 

\Toluana 49479 0.821 853 29 0.943 D 0.05 - 
Chlorobsnzena 0 0.950 0 29 0.001 NO 0.05 - 

', Ethylbenzane 574 0.570 1115 29 0.016 E 0.05 - 
. 'Styrene 0 0.937 0 29 0.001 NO 0.05 - 

D - l p - X y h s  2302 0.861 1138 29 0.055 E 0.10 - 
0-Xy Lana 499 0.811 1211 29 0.013 E 0.05 - 
Ethy l  methacrylate 0 0.467 0 29 0.001 NO 0.05 - 
1.2.3-Trichloropropana 0 0.211 0 29 0.001 NO 0.05 - 
1.3 Dichlorobenzene 0 0.904 0 29 0.001 ND 0.05 - 
1.4 Dichlorobanzane 0 0.704 0 29 0.001 NO 0.05 - 
1.2 Dichlorobanzena 0 0.582 0 29 0.001 ND 0.05 - 
Cunana (iropropylbenzene) 0 1.440 0 29 0.001 NO 0.05 - 
A-Pinene 655741 1.425 1296 29 9.400 E 0.05 - 
8.Pinane 318968 1.406 1446 29 3.529 E 0.05 - 
?.Cynane 88321 1.682 1684 29 0.803 D 0.05 - 
Surrogate Summary Araa RF Scan I S I D  Amount Code XREC 

0 .; 
1. 
I 
I 
I (U9) 

---- --_=-=- 

1.2-Dichloroethane-d4 
Banzene-d6 
Toluana-d6 

I 4445 1.788 564 1 0.242 D 96.8 
17538 1.631 582 15 0.188 D 75.2 
18506 1.272 843 29 0.203 D 81.2 

I 
I 
I 

/3-, 97 oat0 - - - 4 Rareired by 
YD .Not Datastad: D- Detected; E-  Estimated; I -  I n t e r n a l  Standard 

I 
6 1 7 1  



Triangle Laboratories of RTP, Inc.  Sample F i l e  : FJl96 Sample I O :  OA-MOO3O-RlD T I T C  

801 Capitola Or. Response F i l e  : ICALFNOS TLI I D :  81-37-718 

Durham. NC 27713 
(919) 544-5729 

ouant i ta t ion  Results Method 8240CM 

Date Analyzed : 11/11/92 

Date Reported : 11/29/92 
Project  Number: 22355 

Analyte Area RF SCAN I S I D  bat. Code Ouan FLAO 
(UP) L im i t  

Brmoch lormethane 
,Chloromethane 
',Bromomsthans 
V iny l  ch lo r ide  
C h  loroethane 

\.Yethy lene ch lo r i de  
'Acetone 
;Carbon d i su l f i de  
1.1 -0ichloroethene 
1.1-Dichlo;oethene 
tran.-1,2-oichloroathsns 

1.2-Dishloroethane 
Dimethyl d i s u l f i d e  
cis-1.2-Dichloroethene 
Dimethyl su l f i de  

VChloroform 

\ A c r y l o n i t r i l e  
\Iodomethane 

n - b x a n e  
Tsr t -Bu ty l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
Tr ich  lo ro f  luoromsthsna 
Isooctane 
A l l y l  ch lo r ide  
1.4-0i f luorobmzsne 

il 2-Butanons 
1 .l .l-Tr ichloroethane 

\ Carbon te t rach lo r i de  
V iny l  acetate 
Bromdich1orometh.n. 
1.2-Dichloropropene 
tr~ns-1.3-0ichloropropene 
Trichloroethene 
Oibromochloronethana 
,l.1,2-Trichloroethene 

c1s-1.3-0ichloropropene 
Bromoform 
Oibromomethane 
1 .4-0 ich lo ro-2-bu tsn~ 
Chlorobenzene-d5 

Y Benzene 

2407 
27178 
1142 
540 

0 
767 

5162 
2099 

0 
0 
0 
0 
0 
0 
0 
0 
0 

16592 
1287 

0 
0 
0 

989 
0 
0 

13555 
388 

0 
0 
0 
0 
0 
0 
0 
0 
0 

106991 
0 
0 
0 
0 

16587 

1.046 
0.918 
1 ,483 
0.959 
1.638 
0.820 
6.453 
1.385 
3.930 
1.547 
4.162 
2.048 
3.828 
1.702 
2.355 
0.723 
3.823 
4.592 
5.070 
1.311 
1.311 
2.287 

15.697 
1.462 

0.058 
0.684 
0.635 
0.680 
0.887 
0.634 
0.877 
0.587 
0.437 
0.293 
1 .SEE 
0.936 
0.206 
0.244 
0.090 

518 1 
123 1 
184 1 
140 1 

0 1  
353 1 
329 1 
303 1 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

302 1 
417 1 

0 1  
0 1  
0 1  

229 1 
0 1  
0 1  

843 15 
511 15 

0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

588 15 
0 15 
0 15 
0 15 
0 15 

1082 29 

NO -Not Detected: 0- Detected: E- Estimated: 1- In te rna t  Standard 

' 6 1 7 2  

2.698 
0.129 
0.038 
0.002 
0.049 
0.865 
0.034 
0. 001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.003 
0.475 
0.029 
0.001 
0.002 
0.002 
0.044 
0.001 
0.001 

0.124 
0.001 
0.001 
0,001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
1.003 
0.001 
0.002 
0.002 
0,004 

I 
E 0.05 
0 0.05 
E 0.05 
NO 0.05 
E 0.05 
0 0.05 
E 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
0 0.05 
E 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
E 0.05 
NO 0.05 
NO 0.05 
I 

0 0.05- 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.02 
ND 0.05 
NO 0.05 
NO 0.05 
E 0.05 
NO 0.08 
NO 0.05 
NO 0.05 
NO 0.05 
I 

Orgrev v2.5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
a 
I 
I 
I 



I 
1 
I 
I 
1. 

Triangle Laboratories o f  RTP,  Inc .  Sample F i l e  : FJl96 Semph I D :  DA-KIO3O-R10 T / T C  

801 Cepitola or. Response F i l s  : ICALFNO5 TLI I D :  61-37-718 
Durham. NC 27713 
(919) 544-5729 

Puant i te t ion  Results Yathod 8240CM 

Date Analyzed : 11111192 
Date Reported : 11129192 
Project  Number: 22355 

Anolyte Area RF SCAN I S I D  h t .  Code Puan FLAG 
(U9) L im i t  

i2-Hexsnons 0 0.188 0 29 0.002 NO 0.05 - 
4-Yathyl-2-pmtonone 

1.1.2.2-Tetrechloroothene 

Chlorobenzene 

'Tetrachloroethene 

\ Toluene 

'Ethylbenzene 
\Styrene 
.m-lp-Xy lane 

o-Xy Lene 

Ethy l  methaerylete 
1.2.3-Trichloropropone 
1.3 Dichlorobenzene 
1.4 Dish Iorobenzene 
1 ,2 Dichlorobenzene 
Cumene (isopropylbsnrena) 
*-Pinene 
B-Pinene I P-Cpene 

I 
1: 
I 
I 

0 
0 
0 

66447 
0 

665 
0 

2382 
543 

0 
0 
0 
0 
0 
0 

953195 
410220 
63227 

0.244 
0.479 
.0.211 
0.821 
0.950 
0.570 
0.937 
0.661 
0.611 
0.467 
0.211 
0.904 
0,704 
0.562 
1.440 
1.425 
1.406 
1.682 

0 
0 
0 

854 
0 

1115 
0 

1139 
1212 

0 
0 
0 
0 
0 
0 

1303 
1450 
1685 

29 
29 
29 
29 
29 
29 
29 
29 
29 
28 
29 
29 
29 
29 
29 
29 
29 
29 

0.001 NO 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
1.220 E 0.05 
0.001 NO 0.05 
0.018 E 0.05 
0.001 NO 0.05 
0.054 E 0.10 
0.013 E 0.05 
0.001 NO 0.05 
D.001 ND 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

10.082 E 0.05 
4.397 E 0.05 
0.567 D 0.05 

1,2-Dichloroathans-d4 
Benzene-d6 I Tolueno-d8 

I 
I' 

4531 1.766 584 1 0.263 D 105.2 
18934 1.631 583 15 0.214 D 85.6 
17362 1.272 644 29 0.206 D 82.4 

I 
I 
I 
.I 

4 I C ? /  77 Date - - - Rewired by 6 
)ID -not Detected; D- Detected: E -  Estimated: I- I n t e r n a l  Standard 

I 6 1 7 3  

D r g r w  "2.5 



TI  ' a r p l e  Laboretoriar o f  RTP, Ins.  Sample F i l e  : FJ197 Sample I O :  OA-YO030-RlE T I T C  

801 Capitol. Dr. 
Durham, NC 27713 
(919) 544-5729 

Puant i ta t ion  Results Method 8240CM 

Response F i  1s : ICALFHOS TLI I O :  81-37-9110 

Date Analyzed : 11111192 
Date Reported : 11129192 
Project  Number: 22355 

Area RF SCAN IS10 bmt. Code Puan FLAG 
(U9)  L im i t  

Brmochloroplethana 
d c h  loromathene 
%. Bromomethane 

V iny l  ch lo r i de  
Chloroethane 

r v t h y l e n e  ch lo r i de  
LAcatons 
k e r b o n  d lsu  I f  i de  
1 .I-Dichloroethene 
1.1-Oichloroethms 
trans-1 ,2-Oichloroethene 

1.2-Oichloroethane 
Dimethyl d i s u l f i d e  
cis-1.2-Oichloroethsne 
Oiaathyl  s u l f i d e  

Wh lo ro fo ra  

' . *s ry lon i t r i  le 
', Iodomethene 

n-Hexane 
Tar t -Buty l  methyl ether 
1.3-butadiene 
V i n y l  Bromide 
Tr ich lo ro f  luoromethane 
Isooctane 
A l l y l  ch lo r ide  
t.4-Dif luorobenzene 

bZ-Butanone 
1.1.1-Trichloroethene 

'.Carbon te t rach lo r i de  
V iny l  acetate. 
Bromodichloromethane 
1.2-Dichloropropana 
trane-1.3-Dichloropropane 
Trichloroethene 
Dibrmochloroplethene 
1.1.2-Trichloroethene 

cis-1.3-Dichloroprope". 
Bromoform 
Dibrmomethane 
1.4-Dichloro-Z-butme 
Chlorobenzene-d5 

5. Benzene 

1903 
25878 

722 
460 

0 
885 

5784 
1934 

0 
0 
0 
0 
0 
0 
0 
0 

263 
14793 
1231 

0 
0 
0 

749 
0 
0 

11410 
435 

0 
0 
0 
0 
0 
0 
0 
0 
0 

123721 
0 
0 
0 
0 

13881 

1.046 
0.918 
1.483 
0.959 
1.638 
0,620 
8. 453 
1.385 
3.930 
1.547 
4.162 
2.048 
3.828 
1.702 
2.355 
0.723 
3.623 
4.592 
5.070 
1.311 
1.311 
2.287 

15.697 
1.462 

0.058 
0.884 
0.835 
0.880 
0.887 
0.834 
0.677 
0.587 
0.437 
0.293 
1.988 
0.938 
0. 208 
0.244 
0,090 

518 
123 
184 
140 
0 

352 
325 
303 

0 
0 
0 
0 
0 
0 
0 
0 

387 
302 
41 7 

0 
0 
0 

228 
0 
0 

843 
508 

0 
0 
0 
0 
0 
0 
0 
0 
0 

588 
0 
0 
0 
0 

1081 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1. 
1 

15 
15 
15 
15 
15 
15 15 

15 
15 
15 
15 
15 
15 
15 
15 
15 
29 

WD -Not Detected: 0 -  Detected: E- Eatimeted: I- In te rna l  Standard 

6 1 7 4  

I 

3.249 E 
0.103 D 
0.041 E 
0.003 NO 
0.071 D 
1.225 E 
0.039 E 
0.002 NO 

0.001 no 
0.002 no 
0.001 UD 

0.001 no 
0.001 ND 
0.002 no 
0.001 NO 
0.048 E 
0.538 D 

0.035 E 
0.001 N O  
0.002 no 
0.002 no 
0.043 E 
0.001 HD 

0.002 ND 

I 
0.165 D 
0.001 NO 

0.001 NO 

0.001 ND 

0.001 ND 
0.001 ND 

0.001 UD 

0.001 no 
0.001 no 
0.001 UD 

1.377 E 
0.001 ND 
0.002 no 
0.002 UD 
0.005 WD 

I 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.02 
0.05 
0.05 
0.05 
0.05 
0.08 
0.05 
0.05 
0.05 

Drgrev v2 .5  

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



Triangle Laboratories o f  a lp .  ~ n c .  sample F i l e  : FJl97 Sample I O :  0.4-YOOJO-RlE T l T C  
801 Capitole ~ r .  
Durham. NC 27713 

Response F i  le  : ICALFNO5 T L I  IO: 81-57-9/10 

Date Analyzed : 11111182 
Date Reported : 11/29/92 
Pro ject  Number: 22355 

I 
I (919) 544-5729 

I (U9) L i m i t  

Puent i te t ion R O S U I ~ S  Uathod 8240CM 
W P  DD 

Analyte Area RF SCAN ISID *at. Code Puen FLAO 

2.nexenone 0 0.198 0 28 0.002 NO 0.05 - I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 

4-Uathy 1-2-pentenone 
>, T*trachloro.thene 

1.1.2.2-Tetrechloroethene 
iToluane 
Chlorobenzene 

'.Ethylbenzene 
Sty rma 

'm-lp-Xylene 
, o-Xylene 

E t h y l  methacrylate 
1.2.3-Triehloroprop.ns 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1 ,2 Oich lorobenzene 
Cumene (isopropylbenzene) 
*-Pinene 
8-Pinene 
P-Cymene 

0 
0 
0 

58632 
0 

0 
2582 
890 
0 
0 
0 
0 
0 
0 

514188 
153873 
285319 

sa4 

0.244 
0.479 
0.211 
0.821 
0.950 
0.570 
0.937 
0.881 
0.811 
0.467 
0.211 
0.804 
0,704 
0.562 
1.440 
1.425 
1.408 

.1.882 

0 28 
0 29 
0 29 

854 29 
0 29 

1115 29 
0 29 

1138 29 
1211 29 

0 29 
0 29 
0 29 
0 29 
0 29 
0 28 

1292 29 
1441 29 
1890 29 

0.001 NO 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
1.305 E 0.05 
0.001 NO 0.05 
0.032 E 0.05 
0.001 NO 0.05 
0.071 E 0.10 
0.021 E 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
8.593 E 0.05 
1.997 E 0.05 
3.100 E 0.05 

Surrogete Summary Area RF Scan IS10 Amount Code 'UIEC 

(U9) 

1.2-0ichloroethsns-d4 
Benzene-d8 
Toluene-d8 

3851 1.788 584 1 0.283 0 113.2 
15404 1.831 583 15 0.207 0 82.8 
13847 1.272 843 29 0.109 0 79.8 

oate - - - 4 
Reveiwed by 
NO .Not oetected: 0- Detected: E-  Estimated; I- I n t e r n a l  Standard Orgrew v2.5 

I' 6 1 7 5  



Sample I D :  OA-YOO30-RlF T / T C  Trior. Le Laboratories of RTP, I nc .  Sample F i l s  : FJlS8 
631 Capitols Or. Response F i l e  : ICALFNOS TLI I D :  61-37-11/12 

Durham. NC 27713 Date Analyzed : 11/11/92 

(919) 544.5729 Oat8 Reported : 11/29/92 
P r o j e d  Number: 22355 

avan t i t a t i on  Results Method 6240CM 

Bronoch loromethane 
.Chloromethane 
' Bromomethana 
V iny l  ch lo r ide  
Chloroethane 

' ~ h t h y l e n e  ch lo r i de  
]Acetone 
'-Carbon d isu  L f  i de  

1.1 .Oichloroathena 
1.1 -0ichloroethane 
trans-1.2-Dichloroethene 
Chloroform 
1 .24ichloroethane 
Dimethyl d i s u l f i d e  
cis-1.2-Oichloroethene 
Dimethyl s u l f i d e  

'. A c r y l o n i t r i l e  
" Iodomethane 
n-Hexane 
Tert.Butyl mathyl ether 
1.3-butadiene 
V iny l  Bromide 
Trichlorof luoromethane 
Isooctane 
A l l y l  ch lo r i de  
1.4-Oif luorobsnz~ns 

1.1.1-Trichloroethane 
Carbon te t rach lo r i de  
V iny l  acetate 
Bromodichloromethana 
1.2-Oichloropropan. 
trans-1.3-Dichloropropene 
T r i  ch loroethene 
Oibromoehlornmethane 
1.1.2-Trichlorwthane 

cis-1.3-Diehloropropsne 
Bromof or. 

Oibrommethana 
1.4-0ichloro-2-butene 
Chlorobenzene-d5 

b '  2-Butanons 

I 

:Benzene 

1481 518 1 
27225 1.046 123 1 

692 0.918 163 1 
486 1.463 140 1 

0 0.959 0 1  
1076 1.638 352 1 
6615 0.620 327 1 
1665 6.453 303 1 

0 1.385 0 1  
0 3.930 0 1  
0 1.547 0 1  
0 4.162 0 1  
0 2.046 0 1  
0 3.828 0 1  
0 1.702 0 1  
0 2.355 0 1  
0 0.723 0 1  

14282 3.623 302 1 
918 4.592 417 1 

0 5.070 0 1  
0 1.311 0 1  
0 1.311 0 1  

852 2.287 229 1 
0 15.697 0 1  
0 1.462 0 1  

10616 643 15 
674 0.058 508 15 

0 0.684 0 15 
0 0.635 0 15 
0 0.680 0 15 
0 0.667 0 15 
0 0.634 0 15 
0 0.677 0 15 
0 0.567 0 15 
0 0.437 0 15 
0 0.293 0 1s 

127000 1.968 587 15 
0 0.836 0 15 
0 0.206 0 15 
0 0.244 0 15 
0 0.090 0 15 

12876 1061 29 

Analyte Area RF SCAN I S I D  Ant. Code Wan FLAO 
(UP) L im i t  

I 

I_ - -- 
3.264 E 0.05 - 
0.042 E 0.05 - 
0.003 NO 0.05 - 
0.083 0 0.05 - 
1.346 E 0.05 - 
0.036 E 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0,001 ND 0.05 - 
0.001 ND 0.05 .- 
0.003 NO 0.05 - 
0.497 D 0.05 - 
0.025 E 0.05 - 
0.001 NO 0.05 - 
0.002 ND 0.05 - 
0.002 NO 0.05 - 
0.047 E 0.05 - 
0.002 NO 0.05 - 
0.274 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
1.520 E 0.05 - 
0.001 NO 0.08 - 
0.002 ND 0.05 - 
0.002 NO 0.05 - 
0.005 NO 0.05 - 

0.095 D 0.05 - 

0.001 no 0.0s - 
I 

0.001 no 0.05 - 

0.002 no 0.05 - 

I 

NO - N o t  Oetectad: 0-  Detected: E -  Estimated: I- In te rna l  Standard 

G-176 

Orgrev v2.5 

I 
I 
I 
I 



I 
, Triangle Laboratories o f  RTP. Inc.  Sample F i l e  : FJig8 Sample I D :  OA-YDO30-RlF T l T C  

801 Capitola or. Response F i l e  : ICALFNOS T L I  IO: 81-37-11112 
Durham. )IC 27713 Date Analyzed : 11111192 

Date Reported : 11129/92 
Pro jec t  Number: 22355 

I 
1 (919) 544-5729 

I ----- (UP) L im i t  

Puant i ta t ion  Results k t h o d  8240CM 

Analyta A r e a  RF SCAN ISID h t .  Code Puan FLAG 

?____D_Pp___I__P_p_D___D_ID 

*. 2-Hexanone 0 
4-Y.thy I-2.pentanona 0 

'. Tatrachloroethene 0 
. 1 . 2 , 2 - T ~ t r ~ c h l o r o a t h a n ~  0 

\ Toluene 61 787 
Ch Iorobanzene 0 

I 
I 

Ethylbenzene 

I? 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 

e-lp-Xylene 
0-Xylsns 
Ethy l  methacrylate 
1.2.3-Trichloropropane 
1.3 Dichlorobenzene 
1,4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumme (iropropylbanzsns) 
A-Pinsne 
8-Pinene 
P-Cymene 

783 
0 

1973 
524 
0 
0 
0 
0 
0 
0 

597509 
135799 
185938 

0.198 0 29 
0.244 0 29 
0.479 0 29 
0.211 0 29 
0.621 653 29 
0.950 0 29 
0.570 1114 29 
0.937 0 29 
0.861 1138 29 
0.811 1211 29 
0.467 0 29 
0.211 0 29 
0.904 0 29 
0.704 0 29 
0.582 0 29 
1.440 0 29 
1.425 1293 29 
1.406 1440 29 
1.882 1688 29 

0.002 WD 0.05 - 
0.002 ND 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
1.481 E 0.05 - 
0.001 ND 0.05 - 
0.027 E 0.05 - 
0.001 WD 0.05 - 
0.058 E 0.10 - 
0.017 E 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
8.141 E 0.05 - 
1.875 E 0.05 - 
2.148 E 0.05 - 

Surrogate Summary Area RF Scan I S I D  Amount Coda XREC 
( W )  

-P-IPP.*I- D m _ y p _ D p - r _ _ _ D _ _ P - - I - = - -  

1,2-Dichloroethane-d4 3874 1.786 584 1 0.280 D 104.0 
Benzene-dB 14256 1.631 582 15 0.208 D 82.4 

Toluene-d8 12785 1.272 843 29 0.195 D 78.0 

/ I  ,2?, ?? 
Oat0 - - - L-\ Raveired by 

no -not Detected; D -  Detectad; E- Estimated; I- I n t e r n a l  Standard 

6 1 7 7  

Orgrev v2.5 



TI i ang ls  Laborstoria. O f  RTP, Inc.  Saaple F i l e  : FJ199 Sample I O :  OA.-MO030-R2A T l T C  

801 Capitola Or. Response F i l a  : ICALFNOS TLI I D :  81-37-13114 

Durham. NC 27713 
(919) 544-5728 

auant i ta t ion  Results Method 8240CM 

Date Analyzed : 11/11/92 
Date Raported : l l l Z 9 l g Z  

Pro jec t  Number: 22355 

---.--IMP--=. I___IP_p__..-Pp_____OllPPPMlUU 

Analyts Area RF SCAN IS10 A n t .  Code Puan FLAO 
(U9) L im i t  

Brwochloromathane 
Ch loromethane 
Brcaomathans 
v i n y l  ch lo r ide  
Ch loroethane 
Methylens ch lo r i de  
Acetone 
Carbon d i s u l f i d e  
1.1 -0ichloroethena 
1 ,l.Oichloroathane 
trans-1.2-Oichloroathene 
Chloroform 
1 .2-Oich loroathone 
Dimethyl d i s u l f i d e  
cis-1.2-Oishloroath.ns 
Dimethyl su l f i de  
*cry hi t r i  Le 
Iodomsthane 
n-Haxane 
Ter t -Buty l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
T r i ch lo ro f  luoroaethane 
Isooctane 
A l l y l  ch lo r ide  
1.4-Oifluorobenzene 
2-Butanone 
1 .l ,l -Tr ichloroethans 
Carbon te t rach lo r ide  
V iny l  acetate 
Bromodich lormethane 
1.2-Oichloropropsne 
t r~ns- l .3 -Dichloropropen.  
Trishloroethene 
Oibromoch lormethane 
1.1.2-Trichloroethane 
Senzene 
s is - l .3 -D ich lo ropropen~ 
Bromoform 
Oibrwo=sthano 
1 .4 -0 i ch lo ro~2-bu ten~  
Chlorobenzone-d5 

1605 
29377 

782 
E29 

0 
877 

8709 
201 1 

0 
0 
0 
0 
0 
0 
0 
0 

301 
15569 
1237 

0 
0 
0 
0 
0 
0 

10278 
590 

0 
0 
0 
0 
0 
0 
0 
0 
0 

105044 
0 
0 
0 
0 

12434 

518 1 
1.048 123 1 
0.918 184 1 
1.483 141 1 
0.858 0 1  
1.838 353 1 
0.620 329 1 
8.453 303 1 
1.385 0 1  
3.930 0 1  
1.547 0 1  
4.162 0 1  
2.048 0 1  
3.828 0 1  
1.702 0 1  
2.355 0 1  
0.723 388 1 
3.823 303 1 
4.582 417 1 
5.010 0 1  
1.311 0 1  
1.311 0 1  
2.287 0 1  

15.897 0 1  
1.462 0 1  

843 15 
0.058 508 15 
0.884 0 15 
0.635 0 15 
0.880 0 15 
0.887 0 15 
0.834 0 15 
0.877 0 15 
0.587 0 15 
0.437 0 15 
0.293 0 15 
1.988 587 15 
0.938 0 15 
0.208 0 15 
0.241 0 15 
0. ogo 0 15 

1081 29 

NO -Not Detected; 0- Detectad: E-  Estimated: I- In te rna l  Standard 

6 1 7 8  

I 
3.885 E 0.05 - 
0.112 0 0.05 - 
0.058 0 0.05 - 
0.003 NO 0.05 - 
0.070 0 0.05 - 
1.843 E 0.05 - 
0.041 E 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.055 0 0.05 - 
0.584 0 0.05 - 
0.035 E 0.05 - 
0.001 NO 0.05 - 
0.002 110 0.05 - 
0.002 NO 0.05 - 
0.001 YO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.248 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
1.298 E 0.05 - 
0.001 NO 0.08 - 
0.002 NO 0.05 - 
0.002 NO 0.05 - 
0.005 NO 0.05 - 

I 

I 

Orgrev v2.5 
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Triangle Laboratories of RTP, Inc.  Sampla F i l e  : FJ199 Sample I D :  DA-MO3O-RZA T I T C  

801 Capitols or. Response F i l a  : ICALFNOS TLI I D :  61.37-13114 
Durham. NC 27713 
(919) 544-5729 

Ouanti tat ion ResuLts Method 8240CM 

Date Analyzed : 11111192 
Date Reported : 11/29/82 
Pro jec t  Number: 22355 

Annlyte Area RF SCAN I S I D  Ut. Code ouan FLAG 
(U9) L im i t  

2-Hexanons 
4-Methyl-2-pentanone 
la t rach  Lorosthsna 
1.1.2.2-Tetrashloronthene 
Toluene 
Chlorobanzane 
Ethy Lbenzene 
Styrene 
m-lp-Xy lens 
o - X y l m e  

Ethy l  nstheorylats 
1.2.3-Trichloropropene 
1.3 Dish Lorobenzene 
1.4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumene (iaopropylbenzene) 
A-Pinene 
6-Pinene 
s-cymans 

0 
0 
0 
0 

46035 
0 

964 
0 

,3347 

528 
0 
0 
0 
0 
0 
0 

572987 
181693 
195334 

0.196 
0,244 
0.479 
0.211 
0.621 
0.950 
0.570 
0.937 
0.661 
0.811 
0.467 
0.211 
0.904 
0.704 
0.562 
1.440 
1.425 
1 .406 
1.662 

0 
0 
0 
0 

853 
0 

1114 
0 

1138 
1211 

0 
0 
0 
0 
0 
0 

1292 
1441 
1889 

29 0.002 ND 0.05 
29 0.002 NO 0.05 
29 0.001 ND 0.05 
29 0.002 NO 0.05 
29 1.127 E 0.05 
29 0.001 ND 0.05 
29 0.034 E 0.05 
29 0.001 NO 0.05 
29 0.062 E 0.10 
29 0.017 E 0.05 
29 0.001 ND 0.05 
29 0.002 ND 0.05 
29 0.001 ND 0.05 
29 0.001 ND 0.05 
29 0.001 ND 0.05 
29 0.001 ND 0.05 
29 6.084 E 0.05 
29 2.315 E 0.05 
29 2.335 E 0.05 

Surrogate Summary Area RF Scan ISID Amount Code XREC 

(U9) 

1.2-Dichloroethane-d4 
6enzene-d6 
ToLuene.dE 

3719 1.788 584 1 0.273 D 109.2 
14687 1.631 582 15 0.219 0 87.6 

12756 1.272 643 29 0.202 D 80.8 

Reveired by L 0.t. 1 ' 7 1  77 
ND .Not Detected; D -  Detected; E -  Estimated; I -  I n t e r n a l  Standard 

6 1 7 9  

Orgrev v2.5 



Triangle Laboratories o f  RTP. Inc.  Sample F i l a  : FJZOO Sample I O :  OA-UO030-RZE T l T C  

801 cap i to l s  or. 
Durham. NC 27713 
(919) 544-5729 

m a n t i t a t i o n  Reaults Method 8240cU 
__1=-3_=--_=___=_ M--Y-__i7-----==--= 

Analyte Area RF SCAN IS10 Amt.  Code Puen FLAO 

TLI IO: 61-37-15/10 Response F i l e  : ICALFNOS 

Date Analyzed : 11/11/92 
Date Reported : 11/29/92 
Project  Number: 22355 

( W )  L im i t  

8rmoch loromethane 
Chloromethane 
Broaomsthane 
V iny l  ch lo r i de  
Chloroethane 
Yathylene ch lo r i de  
Acetone 
Carbon d i s u l f i d e  
1 . l -Dichlorosthsne 
1.1-Dichloroathena 
trans-1.2-Dichloroethene 
Chloroform 
1.2-Dichloroathana 
Dimethyl di s u l f  ids 

cia-1.2-Dichloroethena 
Dimethyl s u l f i d e  
A o r y l o n i t r i  l e  
lodomethane 
n-Hexane 
Tar t -Buty l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
Tr ich  lo ro f  luoromathane 
Isooctane 
A l l y l  ch lo r ide  
1.4-Dif luorobenzens 
2-Butanons 
1.1.1-Trichloroethane 
Carbon te t rach lo r i de  

0romodichloromathane 
1.2~Oichloropropana 
trana-1.3-Oichloropropane 
Trichloroethene 
Dibromochloramethane 
1.1.2-Trichloroethane 
Benzene 
c i~- l ,3 -Oich lo ropropene 
Brmoform 
Dibromnmnthana 
1.4-0ichloro-2-butane 
Chlorobenzene-d5 

Vinyl acetate 

1866 518 1 
31905 1.046 123 1 

795 0.910 183 1 
080 1.403 140 1 

0 0.959 0 1  
1157 1.838 353 1 
4473 0.620 327 1 
2301 0.453 303 1 

0 1.385 0 1  
0 3.930 0 1  
0 1.547 0 1  
0 4.162 0 1  
0 2.046 0 1  

500 3.628 609 1 
0 1.702 0 1  
0 2.355 0 1  

138 0,723 392 1 
16092 3.623 303 1 

1083 4.592 417 1 
0 5.070 0 1  
0 1.311 0 1  
0 1.311 0 1  

614 2.287 229 1. 
0 15.697 0 1  
0 1.462 0 1  

10171 043 15 
0 0.0% 0 15 
0 0.684 0 15 
0 0.835 0 15 
0 0.080 . 0 15 
0 0.087 0 15 
0 0.034 0 15 
0 0.877 0 15 
0 0.587 0 15 
0 0.437 0 15 
0 0.293 0 15 

102372 1.900 587 15 
0 0.B38 0 15 
0 0,208 0 15 
0 0.244 0 1s 
0 0.090 0 15 

13025 1081 29 

NO -Not Detected: 0 -  oatscted: E -  Estimatad: I- In te rna l  Standard 

6180 

I 

4.087 E 

0.116 0 
0.002 0 
0.003 NO 

0.095 0 
0.907 0 
0.048 E 

0.002 NO 
0.001 NO 
0.002 NO 

0.001 NO 
0.001 NO 

0.018 E 
0.002 NO 

0.001 NO 

0.026 E 
0.595 0 
0.032 E 
0.001 NO 
0.002 NO 

0.002 NO 
0.038 E 
0.001 NO 

0.002 NO 

I 
0.008 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 
0.002 ND 
1.2?9 E 
0.001 NO 
0.002 NO 

0.002 NO 
0.005 NO 

I 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 __ 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

0.05 - 

0.05 - 

0.05 - 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

0.02 - 

0.08 - 

Orprev v2 .5  
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I 
T r i a n g h  Laboretorlea of RTP. Ins.  Sample Fi le  : FJZOO Sempla I D :  OA-M030-R28 T l T C  

801 Capitole Or. Response F i l e  : ICALFNO5 T L I  ID: 81-57-15/16 
Durham. NC 27713 Date Anelyzad : 11/11/02 

Date Reported : 11128102 
Pro jec t  Number: 22355 

1 
1 (810) 544-5720 

Ouantf tat ion ResuLte Method 8240CAA 

Analyta Area RF SCAN ISID Amt. Code auan FUO I (UP) L im i t  

2-Hexanone 
4-Y.thy I-2-pentenone 
le t rach  loroathene 
1 ,1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
m-lp-Xylane 
o-Xylene 
E thy l  methacrylate 
1.2.3-Trichloropropene 
1.3 Dichlorobenzene 
1,4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumene (iaopropylbsnzene) 
A-Plnene 
8-Pinene I P-Cymene 

1 
I 
I 
I 
1 

0 
0 
0 
0 

68015 
0 

531 
0 

1738 
534 
0 
0 
0 
0 
0 
0 

704535 
136618 
152040 

0.108 0 20 
0.244 0 20 
0.479 0 29 
0.211 0 20 
0.821 853 28 
0.050 0 29 
0.570 1114 20 
0.837 0 29 
0.861 1138 29 
0.611 1210 29 
0.487 0 20 
0.211 0 20 
0. BO4 0 29 
0.704 0 20 
0.582 0 20 
1.440 0 20 
1.425 1298 20 
1.406 1439 20 
1.882 1686 20 

0.002 NO 0.05 - 
0.002 ND 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
1.590 E 0.05 - 
0.001 ND 0.05 - 
0.018 E 0.05 - 
0.001 NO 0.05 - 
0.050 E 0.10 - 
0.017 E 0.05 - 
0.001 ND 0.05 - 
0.002 NO 0.05 - 
0.001 No 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
B.400 E 0.05 - 
1.865 E 0.05 - 
1.745 E 0.05 - 

1.2-Dichloroathene-d4 
Benzene-d6 I Toiuene-d8 

3844 1.786 583 1 0.275 D 
14400 1.831 582 15 0.218 D 
12822 1.272 843 29 0.103 D 

I 

Dote - - - Revelred by & 
ND -Not  Detected; D- Detected: E- Estimated; I -  I n t e r n a l  Stendar 

6 1 8 1  

9' v2 .5  



Triangle Laboratories o f  RTP, Inc .  SmpLs F i l s  : FJZOl Sample I O :  OA-UO030-RZC T l T C  

801 Capitola Or. 
Durham. NC 27713 
(919) 544-5729 

auan t i t a t i on  Resulta Method 8240CM 

T L I  I O :  61-37-17118 Raaponaa F i  l e  : ICALFNO5 
Data Analyzed : 11111192 
Date Reportad : 11129192 
Project  Number: 22355 

Analyte Area RF 

Brmosh loromethane 
Ch loromathone 
Brmomcthana 
V iny l  ch lo r ide  
Chloroethane 
Y t h y  l m e  ch lo r i de  
Acetone 
Carbon d i s u l f i d e  
1.1 -0ich loroethane 
1.1 -Dish loroothano 
trans-1.2-Dichloroethane 
Chloroform 
1.2-Dichloroathane 
Dimethyl d i s u l f i d e  
sir-1.2-Oichloroathene 
Dimethyl s u l f i d e  
Ac rg lon i t r i  l a  
lodomethane 
n-Hexane 
Ter t -Buty l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
Trichlorof luoromathans 
Isooctane 
A l l y l  ch lo r ide  
1.4-Oifluorobmzene 
24utanone 
1 . l , l -Tr ichloroathann 
Carbon ta t rach lo r i de  
V iny l  acetate 
Bromodichloronsthane 
1.2-Dichloropropene 
trans-1.3-Oichloropropena 
Trichloroethans 
Oibromochlormethane 
1.1.2-Trichloroethane 
Benzene 
sir-1.3-Oichloropropene 
Bromoform 
Dibrmwathane 
1 .4-0 ich lo ro-2-bu ten~ 
Chlorobenzane-d5 

1942 
29949 1.046 

699 0.918 
500 1.463 

0 0.858 
711 1.838 

11219 0.620 
2225 8.453 

0 1.385 
0 3.930 
0 1.547 
0 4.162 
0 2.046 

729 3.828 
0 1.702 
0 2.355 

299 0.723 
17084 3.623 

1478 4.592 
0 5.070 
0 1.311 
0 1.311 

580 2.287 
2100 15.697 

0 1.462 
11421 

496 0.058 
0 0.884 
0 0.835 
0 0,880 
0 0.887 
0 0.834 
0 0.877 
0 0.587 
0 0.437 
0 0,293 

128881 1.868 
0 0.938 
0 0,208 
0 0,244 
0 0.080 

13512 

SCAN IS10 Ant. Code auan FLAP 
(UQ) L im i t  

-D- 

518 1 I 
123 1 3.885 E 0.05 - 
184 1 0.098 D 0.05 - 
140 1 0.044 E 0.05 - 

0 1 0.003 WQ 0.05 - 
352 1 0.058 D 0.05 - 
324 1 2.329 E 0.05 - 
303 1 0.044 E 0.05 - 

0 1 0.002 NO 0.05 - 
0 1 0.001 NO 0.05 - 
0 1 0.002 ND 0.05 - 
0 1 0.001 NO 0.05 - 
0 1 0.001 NO 0.05 - 

809 1 0.025 E 0.05 - 
0 1 0.002 NO 0.05 - 
0 1 0.001 NO 0.05 - 

387 1 0.053 0 0.05 - 
302 1 0.607 0 0.05 - 
417 1 0.041 E 0.05 - 

0 1 0.001 HO 0.05 - 
0 1 0.002 NO 0.05 - 
0 1 0.002 NO 0.05 - 

229 1 0.032 E 0.05 - 
604 1 0.017 E 0.05 - 

0 1 0.002 ND 0.05 - 
843 15 I 
506 15 0.187 D 0.05 - 

0 15 0.001 NO 0.05 - 
0 15 0.001 NO 0.05 - 
0 15 0.001 ND 0.05  - 
0 15 0.001 ND 0.05 - 
0 15 0.001 NO 0.05 - 
0 15 0.001 NO 0.02 - 
0 15 0.001 NO 0.05 - 
0 15 0.001 NO 0.05 - 
0 15 0.001 NO 0.05 - 

587 15 1.433 E 0.05 - 
0 15 0.001 ND 0.08 - 
0 15 0.002 ND 0.05 - 
0 15 0.002 HD 0.05 - 
0 15 0.005 NO 0.05 - 

1081 29 I 

I D  -Not Detected: 0- Detected; E -  Eatimstad: I- In te rna l  Standard Orgrev v2.5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I , 
1~ 
I 
1 
I 
I 
I 
I G-182 



Triangle Laboratories of RTP.  I nc .  Sample F i l s  : FJ201 Sample I D :  OA-YOO30-R2C T l T C  

801 Capitola o r .  Response F i l a  : ICALFNO5 TLI I D :  61-37-17118 
Durham. NC 27713 Data Analyzed : 11111192 

D a t e  Rsportad : 11129192 
Project  Number: 22355 

I 
1 (919) 544-5729 

1, ZT Area RF SCAN I S I D  Ant. Code Pvan FLAQ 

Ouant i tat ion Results Method 8240CM 

(wl) L i m i t  

2-Hexanone 0 0.196 0 29 0.002 NO 0.05 - 
4-Yethyl.2-pentanone 0 0.244 0 29 0.002 NO 0.05 - 
Tetrachloroethane 0 0.479 0 29 0.001 NO 0.05 - 
1.1.2.2-Tetrachloroethana 0 0.211 0 29 0.002 NO 0.05 - 
Toluene 49527 0.821 853 29 1.116 E 0.05 - 
Chlorobenzene 0 0.850 0 29 0.001 ND 0.05 - 
Ethy lbmzsne 684 0.570 1114 29 0.022 E 0.05 - 
Styrene 0 0.937 0 29 0.001 ND 0.05 - 
8-lp-Xylens 2196 0.861 1138 29 0.061 E . 0.10 - 
o-Xylene 525 0.811 1210 29 0.018 E 0.05 - 
Ethy l  methacrylate 0 0.467 0 29 0.001 ND 0.05 - 
1 .Z.J-Trichloropropane 0 0.211 0 29 0.002 NO 0.05 - 
1.3 Dichlorobenzene 0 0.904 0 29 0.001 ND 0.05 - 
1.4 Dichlorobenzene 0 0.704 0 29 0.001 NO 0.05 - 
1.2 Dichlorobenzene 0 0.562 0 29 0.001 NO 0.05 - 
Cumsns (isopropylbanzens) 0 1.440 0 29 0.001 ND 0.05 - 
*-Pinene 573514 1.425 1291 29 7.448 E 0.05 - 
8-Pinene 180422 1.406 1440 29 2.374 E 0.05 - I P-Cymene 222981 1.682 1687 29 2.453 E 0.05 - 

I 
I 
I 
I 
I 

Surrogate Summary I Area RF Scan I S I D  Anount Code ZREC 

( W )  

1.2-Oichloroethans-d4 3928 1.786 584 1 0.283 D 113.2 

Benzene-d6 15804 1.631 582 15 0.213 D 85.2 
Toluene-d8 14200 1.272 843 29 0.207 D 82.6 

I 
I 
I 
I’ 

Date I Revaired by 4 
no .not Detected: D -  Detected: E -  Estimated: I- I n t e r n a l  Standard 

I 
Orgrer v2.5 

I 6 1 8 3  



Triangle Laboratories o f  RTP, Ins.  Sample F i l a  ' : FJ202 Sample I D :  OA-Y0030-R20 T l T C  

601 Capitole Or. Response F i l a  : ICALFNOS TLI I D :  61-37-19120 

Ourhsm, NC 27713 
(919) 544-5729 

Ouant i tat ion Results Uethod 82403.4 --.-- -=- 
Analyte Area RF SCAN I S I D  bat. Code Ouan FLAD 

Date Analyzed : 11/11/92 
Date Reported : 11/29/92 
Project  Number: 22355 

(US) L i m i t  

Bromoch lormethane 
Chloromethane 
Bromomethans 
V iny l  ch lo r ide  
Ch Loroathme 
Uethylsne ch lo r ide  
Acetone 
Carbon d i su l f i de  
1.1 -Dichloroethene 
1.1 .Dichloroathana 
trans-1.2-Dishloroethene 
Chloroform 
1.2-Dichlorosthans 
Dimethyl d i s u l f i d e  
c is -1  ,2-Dichloroathane 
Dimethyl s u l f i d e  
A c r y l o n i t r i l e  
lodomethane 
n-Hexane 
Tar t -Buty l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
TrichlDrDfluoromethene 
Isooctane 
A l l y l  ch lo r ide  
1.4-Oifluorobenzsns 
2-Butanone 
1.1.1-Trichlorosthans 
Carbon te t rach lo r i de  
V iny l  acetate 
Bromodichloromethene 
1.2-Dichloropropene 
trans-1 ,J-Dich loropropene 
Trishloroethene 
Dibromochloromethana 
1.1.2-Trichloroethene 
Benzene 
cia-1.3-Dichloropropen~ 
Bromoform 
Dibromomethane 
1.4-Dichloro-2-butene 
Chlorobenzene-d5 

2005 
25391 

723 
570 

0 
757 

7372 
2104 

0 
0 
0 
0 
0 

734 
0 
0 

265 
16552 
1171 

0 
0 
0 

666 
0 
0 

11120 
1428 

0 
0 
0 
0 
0 
0 
0 
0 
0 

102985 
0 
0 
0 
0 

13368 

516 
1.046 123 
0.916 184 
1.463 140 
0.SSQ 0 
1.638 352 
0.620 327 
6.453 302 
1.385 0 
3.930 0 
1.547 . 0 
4.162 0 
2.046 0 
3.828 808 
1.702 0 
2.355 0 

3.623 302 
4.592 417 
5.070 0 
1.311 0 
1.311 0 
2.267 228 

15.661 0 
1.462 0 

642 
0.056 506 
0,684 0 
0.635 0 
0.660 0 
0.667 0 
0.634 0 
0.677 0 
0.587 0 
0.437 0 
0.293 0 
1.966 567 
0.936 0 
0.200 0 
0.244 0 
0.090 0 

1060 

0.723 387 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

15 
15 
15 15 

15 
15 
15 
15 
15 15 

15 
15 
15 
15 
15 15 

29 

I 
3.025 E 0.05 - 
0.096 D 0.05 - 
0.049 E 0.05 - 
0.003 NO 0.05 - 
0.058 0 0.05 - 
1.462 E 0.05 - 
0.041 E 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.024 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.046 E 0.05 - 
0.569 0 0.05 - 
0.032 E 0.05 - 
0.001 NO 0.05 - 
0.002 ND 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.554 0 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
1.178 E 0.05 - 
0.001 NO 0.06 - 
0.002 NO 0.05 - 
0.002 NO 0.05 - 
0.005 NO 0.05 - 

0.036 E 0.05 - 

1 

0.001 NO 0.05 - 

I 

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

No -Not Detected: 0- Detected: E- Estimated: 1 .  I n te rna l  Standard Orgrw v2.5 

6 1 8 4  



I 
I 
l8 
I, 
1 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 

Tr i *nSh  Laboratories o f  RTP, Ins.  Sample F i l e  : FJZOZ Sample I O :  OA-MO030-R20 1 l T C  

a01 Capitols or. Response F i l e  : ICALFNOS 
Durham. NC 27713 Oats Analyzed : 11/11/92 
(919) 544-5729 Date Reported : 11/29/92 

Project  Nuabsr: 22355 
Ouant i tat ion Result. Method 8240CU 

TLI IO: 61-37-19120 

---- 4-M ---.I- 

Anelyte Area RF SCAN IS10 bat. Coda Ouen FLAG 
( W )  L im i t  

2-Hexanone 
4-bthyl-2-pentanone 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluena 
Ch lorobenzone 
Ethy Ibenzsns 
Styrene 
.-/p-Xylene 
o-Xylene 
E thy l  methacrylate 
1.2.3-Trichloropropene 
1.3 Dichlorobenzene 
1,4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumene (isopropylbsnzene) 
A-Pinene 
8-Pi nene 
P-Cymene 

0 
0 
0 
0 

50037 
0 

534 
0 

1482 
410 

0 
0 
0 
0 
0 
D 

859498 
199494 
151033 

0.198 
0.244 
0.479 
0.211 
0.821 
0.950 
0.570 
0.937 
0.861 
0.811 
0.467 
0.211 
0.904 
0.704 
0.562 
1.440 
1.425 
1.408 
1.882 

0 29 
0 29 
0 29 
0 29 

853 29 
0 29 

1113 29 
0 29 

1137 29 
1210 29 

0 29 
0 29 
0 29 
0 29 
0 29 
0 29 

1295 29 
1441 29 
1884 29 

0.002 NO 0.05 
0.002 NO 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
1.140 E 0.05 
0.001 NO 0.05 
0.018 E 0.05 
0.001 NO 0.05 
0.042 E 0.10 
0.013 E 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
8.658 E 0.05 
2.854 E 0.05 
1.879 E 0.05 

Surrogata Summary Area RF Scan ISID baount Code %REC 

(ug) 

1,2-Oichlorosthane-d4 
Benzene-d8 
Toluene-d8 

4024 1.786 583 1 0.281 0 112.4 
17045 1.831 582 15 0.235 D 94.0 

14005 1.272 842 29 0.206 0 82.4 

Date - - - Ll 
Rewi red  by 
WD -not oefasted: 0- Detected: E -  Estimated: 1- I n t e r n a l  Standard 

6 1 8 5  

Orgrev v2.5 



Triangle Laboratories of RTP. Ins. Sample F i l e  : FJ203 ' Sample IO: 0A-M003O-R2E T l T C  

801 Capitola O r .  

Durham. NC 27713 
(919) 544-5729 

auant i ta t ion  Results Method 8240CM 
-p_.----=P___Ys-_-*s--- - --E=- 

Anelyts Araa RF SCAN IS10 Ant.  Code Puan FLAG 

Response F i  l e  : ICALFNOS TL I  ID: 61-37-21122 

Date Analyzed : 11111/92 
Oate Reported : 11129192 
Pro isc t  Number: 22355 

( U a  L i m i t  

Brmochlorooethano 
Chlorooethene 
Brmmethano 
v i n y l  ch lo r i de  
Ch loroethane 
Wthylene ch lo r i de  
Acetone 
carbon d i s u l f i d e  
1.1 -0ichloroethene 
1 , l-Oichlorosthane 
tren~-1.2-Oishloroethen~ 
Ch lorofora 
1 ,2-Oich Loroethane 
Oimethyl d i r u  l f i d e  
cis-1.2-Oichloroethene 
Dimethyl su l f i de  
A c r y l o n i t r i l e  
lodomethane 
n-Hexane 
Tar t -Buty l  methyl ether 
1.3-butadiene 
v i n y l  Bromide 
Tr ich lo ro f  luoromethana 
Isooctane 
A l l y l  ch lo r ide  
1.4-Oifluorobenzene 
2-Butanone 
1.1.1 -Tr ich loroethane 
Carbon te t rach lo r i de  
V iny l  acetate 
Brmodich loromethane 
1.2-Oichioropropane 
trons-l.3-0ichloropropen~ 
Tr ish  loroethene 
Oibrooochloromsthane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dich loropropens 
Brmoform 
Oibromomthane 
1 .4-0 ich lo ro-2-bu t~ne 
Chlorobenzane-d5 

2118 
24608 

739 
533 

0 
3460 
8623 
2058 

0 
0 
0 
0 
0 

517 
0 
0 

254 
15867 
1015 

0 
0 
0 

546 
0 
0 

11248 
267 

0 
0 
0 
0 
0 
0 
0 
0 
0 

134914 
0 
0 
0 
0 

131 20 

1.046 
0.918 
1.463 
0.959 
1.638 
0.620 
6.453 
1.385 
3.930 
1.547 
4.182 
2.048 
3.828 
1.702 
2.355 
0.723 
3.623 
4.592 
5.070 
1.311 
1.311 
2.287 

15.697 
1.462 

0.056 
0.684 
0.635 
0.680 
0.667 
0.834 
0.877 
0.587 
0.437 
0.293 
1.968 
0.936 
0.206 
0.244 
0.090 

518 1 
124 1 
184 1 
141 1 

0 1  
353 1 
316 1 
303 1 

0 1  
0 1  
0 1  
0 1  
0 1  

609 1 
0 1  
0 1  

386 1 
303 1 
417 1 

0 1  
0 1  
0 1  

229 1 

0 1  
842 15 
504 15 

0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

587 15 
0 15 
0 15 
0 15 
0 15 

IO80 29 

o i  

I O  -Not Detected: 0- Detected; E-  Estimated; I -  I n te rna l  Standard 

G-186 

I 
2.775 E 0.05 - 
0.095 0 0.05 - 
0.043 E 0.05 - 
0.002 NO 0.05 - 
0.249 0 0.05 - 
1.679 E 0.05 - 
0.038 E 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.016 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.042 E 0.05 - 
0.517 0 0.05 - 
0.026 E 0.05 - 
0.001 NO 0.05 - 
0.002 ND 0.05 - 
0.002 NO 0.05 - 
0.028 E 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.103 0 0.05 - 
0,001 NO 0.05 - 
0,001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NQ 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
1.524 E 0.05 - 
0.001 NO 0.08 - 
0,002 NO 0.05 - 
0.002 NO 0.05 - 
0.005 NO 0.05 - 

I 

I 

Orgrev v2 .5  

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



I 
Triangle Laboratories o f  RTP, Inc. Sample F i l e  : FJ203 Sample ID: OA-YOOJO-RZE T I T C  

801 Capitols ur. Response F i l a  : ICALFNO5 TL1 I D :  81-37-21122 
Durham. NC 27713 Data Analyzed : 11111102 

Data Reported : 11120102 
Project  Number: 22355 

I 
1, (010) 544-5720 

Puant i ta t ion  Results Ysthod 8240CM -_-- - p p o D ~ E p I I p p p p s I I I -  

Area RF SCAN ISID h t .  Code Puan FUO 
(U9) L im i t  

2-Haxanone 0 0.108 0 20 0.002 ND 0.05 - 
4-Yathyl-2-pantanone 0 0.244 0 20 0.002 ND 0.05 - 
Tatrach loroethane 0 0.470 0 20 0.001 NO 0.05 - 
1.1 .2.2-Tetr.ehloroath.ns 0 0.211 0 28 0.002 NO 0.05 - 
To luana 53246 0.821 853 20 1.238 E 0.05 - 
Chlorobenzene 0 0.050 0 20 0.001 NU 0.05 - 
Ethylbenzsne 805 0.570 1114 20 0.020 E 0.05 - 
Styrene 0 0.037 0 20 0.001 NO 0.05 - 
m-lp-Xylene 1731 0.861 1137 20 0.050 E 0.10 - 
o-Xylene 452 0.811 1210 20 0.014 E 0.05 - 
Ethy l  methacrylate 0 0.467 0 20 0.001 ND 0.05 - 
1.2.3-Trichloropropan~ 0 0.211 0 20 0.002 ND 0.05 - 
1.3 Dichlorobenzene 0 0.804 0 20 0.001 NU 0.05 - 

~ 1.4 Dichlorobenzene 0 0.704 O 20 0.001 ND 0.05 - 
1.2 Dichlorobanzsns 0 0.582 0 20 0.001 NO 0.05 - 
Cumene (iaopropylbanrsna) 0 1.440 0 20 0.001 ND 0.05 - 
*-Pinene 501832 1.425 1280 20 8.708 E 0.05 - 
8-Pinena 140516 1.406 1438 29 1.004 E 0.05, - 
P-Cymene 221057 1.882 1688 20 2.504 E 0.05 - 
Surrwats  Summary Area RF Sean ISID Amount Code Y(EC 

1 
I 
1 
I 
I 
I 
I -- 
I 

- - P p P P D  

(UP) 
-__rr____n_P__D_D-.-=----- PP 

3045 1.786 583 1 0.281 D 104.4 1,2-Dichloroethsns-d4 
Banzane-d6 15713 1.831 582 15 0.214 D 85.6 
Toluene-d8 14177 1.272 842 20 0.212 D 84.8 

I 
I 
I" 

// 1 2 $ 1  ?? Date - - - c7 Revairad by 
yo -Not oatactad: 0- Detected: E-  Estimated: I -  I n t e r n a l  Standard 

I 
Orgrev v2.5 

I 6-187 



Tr'iangle Laboratories o f  RTP. Inc. Sample Ff l e  : FJ204 Sample IO: OA-WO030-R2F T l T C  

801 cap i to la  Or. Response F i l e  : ICALFNO5 T L I  IO: 61-37-23124 
Ourham. NC 27713 Oats Analyzed : 11111192 

(919) 544,5729 Date Reported : 11129192 
Pro jec t  Number: 22355 

Puent i ta t ion  Results Method 8240CM 

Analyts Area 

Bromoch lorwethane 
Chloromethane 
Broaomethane 
V iny l  ch lo r ide  
Ch loroethane 
Methylene ch lo r i de  
Acetone 
Carbon d i s u l f i d e  
1 ,I-Oichloroethene 
1.1 -0ichloroathene 
trans-1.2-Oichloroethena 
Chloroform 
1 .2-0ichloroethane 
Dimethyl d i s u l f i d a  
c i s - 1  ,2-0ich loroetheno 
Dimethyl s u l f i d e  
A c r y l o n i t r i l e  
Iodomsthene 
".H.X.". 

Tar t -Bu ty l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
T r i ch  lo ro f  luoromethsne 
Isooctane 
A l l y l  ch lo r ide  
1.4-Oif luorobsnzme 
2-Butano"e 
1.1.1-Trichloroethans 
Carbon te t rach lo r i de  
V iny l  acetate 
6romodichloromethane 
1 .2-Oichloropropane 
tr~n~-1,3-0ishloropropsne 
Trichlcroethene 
Oibromoch loromethane 
1.1.2-Trich1oroeth.n. 
Benzene 

cis-1.3-Oichloropropen~ 
Bromoform 
Oibre=oaethana 
1.4-Oichloro-2-buteno 
Ch lorobenzen.-d5 

2002 
27986 

764 
542 

0 
35862 
15425 
1906 

0 
0 
0 
0 
0 

406 
0 
0 

302 
15408 

1251 
0 
0 
0 

881 
0 
0 

10937 
316 

0 
0 
0 
0 
0 
0 
0 
0 
0 

86939 
0 
0 
0 
0 

13288 

RF 

1.04B 
0.818 
1.463 
0.959 
1.638 
0.820 
8.453 
1.385 
3.830 
1.547 
4.182 
2.046 
3.828. 
1.702 
2.355 
0.723 
3.623 
4.592 
5.070 
1.311 
1.311 
2.287 

15.697 
1.462 

0.058 
0.884 
0.635 
0.680 
0.887 
0.834 
0.877 
0.587 
0.437 
0.293 
1.968 
0.936 
0.206 
0.244 
0.090 

SCAN ISID 

518 1 
123 1 
183 1 
140 1 

0 1  
353 1 
315 1 
303 1 

0 1  
0 1  
0 1  
0 1  
0 1  

808 1 
0 1  
0 1  

385 1 
302 1 
417 1 

0 1  
0 1  
0 1  

229 1 
0 1  
0 1  

643 15 
504 15 

0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

587 15 
0 15 
0 15 
0 15 
0 15 

1081 29 

NO -Hat Oetectsd: 0 -  Oetected; E- Estimated; I- Internal Standard 

G-188 

Amt. Code Puen FLAG 
(us) L im i t  

I 
3.341 E 0.05 - 
0.104 0 0.05 - 
0.046 E 0.05 - 
0.003 NO 0.05 - 
2.719 E 0.05 - 
3.107 E 0.05 - 
0.037 E 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.013 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.052 0 0.05 - 
0.531 0 0.05 - 
0.034 E 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.002 NO 0.05 - 
0.037 E 0.05 - 
0:OOl NO 0.05 - 
0.002 NO 0.05 - 
0.125 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
1.128 E 0.05 - 
0.001 NO 0.06 - 
0.002 NO 0.05 - 
0.002 NO 0.05 - 
0.005 NO 0.05 - 

0.001 no 0.05 - 

I 

I 

Orgrev v2.5 

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

I 
I 
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Triangle Laboratories of  RTP. Inc.  Sample F i l e  : c ~ 2 0 4  Sample I D :  OA-Y0030-R2F T l T C  
801 Cap i toh  Or. Response F i l s  : ICI.=HO5 T L I  I D :  61-37-23124 
Durham. NC 27713 Date Analyzed : 11111192 

Date Reported : 11129192 
Project  Number: 22355 

I 
1, (818) 544-5729 

Ouant i tat ion ~ e s u l t s  Method 8240CM - 
Area RF SCAN ISID h t .  Code Ouen FLAG 

(ug) L i d  t 

2-Hexanone 

4-Methy I-2-pentanone 
Tetrachloroethsns 

1.1 .2 .2 -T~tr~chloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
m-lp-Xylene 
o-Xylene 
E thy l  methacrylate 
1.2.3-Trichloropropene 
1.3 Dlchlorobenzsne 
1.4 Dichlorobenzene 
1.2 Diohlorobenzane 
Cumene (iropropylbsnzsns) 
A-Pinene 
B-Pinane I P-Cymene 

I 
I 
1 
1 
0 

0 
0 
0 
0 

50986 
0 

386 
0 

1623 
351 

0 
0 
0 
0 
0 
0 

576971 
138540 
182120 

0.188 
0.244 
0.479 
0.211 
0.821 
0.850 
0.570 
0.937 
0.661 
0.811 
0.467 
0.211 
0.904 
0.704 
0.562 
1.440 
1.425 
1.406 
1.882 

0 
0 
0 
0 

853 
0 

1114 
C 

1138 
1211 

0 
0 
0 
0 
0 
0 

1292 
1439 
1888 

29 
28 
29 
29 
29 
29 
29 
29 
29 
29 
28 
29 
29 
29 
29 
29 
29 
29 
29 

0.002 NO 

0.002 ND 

0.001 NO 
0.002 NO 

1.170 E 

0.001 NO 
0.012 E 

0.001 ND 

0.046 E 
0.011 E 
0.001 ND 

0.002 ND 

0.001 NO 

0.001 ND 

0.001 ND 

0.001 no 
7.829 E 

1.857 E 
2.040 E 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.10 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

Surrogate Sumary Area RF Scan I S I D  Amunt Code XREC 

( W )  
__p_p 

1.2-Dichloroethane-d4 4031 1.786 583 1 0.282 D 112.8 
Benzene-d6 17028 1.631 582 15 0.239 D 95.8 I Toluane-d8 14479 1.272 843 29 0.214 D 85.6 

I 

I 
I 
I 
I 

ID -Not Detected: 0- Detected; E -  Estimated: 1- I n t e r n a l  Standard Orgrev v2.5 

I. 
I G I  89 



':,iangle Laboratories o f  RTP, Inc. Sample F i l e  : FJ205 SDmpls ID: OA.U0030-R3A T l T C  

601 Capitola Or. 
Ourhem. NC 27713 

Response F i  le  : ICALFNOS TLI I O :  61-37-25125 

Date Analyzed : 11111192 
Dote Reportad : 11129192 
Pro jec t  Number: 22355 

(919) 544-5729 

auent i te t ion  Results Method 6240CM 
-.p-.DIPP--P= ___.- -nw.=DP-.-.1l" 

Analyte Area RF SCAN IS10 *It. Code Pvan F U Q  

(U9) L im i t  

6roaoch Loromethane 
Chloromethane 
Brmomethene 
V iny l  ch lo r ide  

Ch loroethane 
Methylene ch lo r ide  
Acetone 
Carbon d i r u t f t d e  
1 . l-Oichloroethene 
1 . I -D ich  loroethane 
trans-1.2-Oichloroathene 
Chloroform 
1.2-Dichloroethene 
Dimethyl d i s u l f i d e  
cis-1.2-0ichloroethena 
Dimethyl su l f i de  
A c r y l o n i t r i  l a  

Iodomethane 
n-Hexane 
Tar t -Buty l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
Trichlorofluoromathane 
Isooctane 
A l l y l  ch lo r ide  
1.4-Oif luorobenzene 
2-B"tano"e 
1.1 . l - l r i c h l o r o s t h e n ~  
Carbon te t rach lo r ide  
V iny l  acetate 
Bromodichloromethene 
1.2-Oichloropropane 
tr~ns-1.3-0ichloropropene 
Trichloroethena 
Oibromochloroasthane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Olchloropropene 
Broaoform 
Dibroaomethene 
1.4-Oichloro-2-butene 
Chlorobsnzsna-d5 

2025 
29650 

954 
637 

0 
1649 

13545 
21 82 

0 
0 
0 
0 
0 

439 
0 
0 

346 
18336 
2136 

0 
0 
0 

651 
2327 

0 
10970 

451 
0 
0 
0 
0 
0 
0 
0 
0 
0 

69515 
0 
0 
D 
0 

12796 

1.046 
0.918 
1.463 
0.959 
1.636 
0.620 
6.453 
1.365 
3.930 
1.547 
4.162 
2.046 
3.826 
1.702 
2.355 
0.723 
3.623 
4.592 
5.070 
1.311 
1.311 
2.267 

15.697 
1.462 

0.056 
0.684 
0.635 
0.660 
0.667 
0.634 
0.677 
0.587 
0.437 
0.293 
1.966 
0. Q36 
0.206 
0.244 
0.080 

516 1 
124 1 
163 1 
140 1 

0 1  
354 1 
310 1 
304 1 

0 1  
0 1  
0 1  
0 1  
0 1  

609 1 
0 1  
0 1  

384 1 
303 1 
416 1 

0 1  
0 1  
0 1  

230 1 
603 1 

0 1  
642 15 
503 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

567 15 
0 15 
0 15 
0 15 
0 15 

1060 29 

I 

3.498 E 
0.126 D 
0.054 D 

0.003 NO 
0.124 0 
2.696 E 

0.042 E 
0.002 NO 
0.001 NO 

0.002 NO 

0.001 NO 

0.001 ND 

0.014 E 
0.001 NO 

0.001 ND 

0.059 D 
0.625 0 
0.057 0 
0.001 ND 

0.002 NO 
0.002 NO 

0.046 E 
0.016 E 
0.002 ND 

I 
0.177 D 

0 . 0 1  NO 
0.001 NO 

0.001 NO 

0.001 ND 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.002 NO 

1.037 E 
0.001 NO 

0.002 NO 
0.002 ND 

0 . 0 5  NO 
I 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.02 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

0.05 - 

0.05 - 

0.05 - 

0.06 - 

NO -Not Detected: 0- Detected: E- Estimated; I- In te rna l  Standard 

G-190 

Orgrev v2.5 

I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
B 
I 
1 
1 



I 
Triangle Laboratories of RTP. I n c .  Sample F i l a  : FJ205 Sample 10: OA-Y0030-R3A T l l C  

801 Capitol. or. Response F i l e  : ICALFNOS TLI I O :  61-37-25/26 

Durham. WC 27713 Date Analyzed : 11/11/92 
Date Reported : 11/29/92 
Projaet Number: 22355 

I 

1 
I 
I 
1 
1 
8 
I 
I 
1 

I (819) 544-5729 

Oumt i ta t i on  Results Method 8240CM 

I Analyte Area RF SCAN ISID Amt.  Code Ouan FLAG 
(UO) L im i t  

2-Hwmone 0 0 . l W  0 28 0.002 NO 0.05 - 
0 29 0.002 NO 0.05 - 4-Uathyl-2-pentanone 0 0.244 

T*trachloroethens 0 0.479 0 29 0.001 NO 0.05 - 
1 . 1 . 2 . 2 - 1 a t r ~ s h l o r o ~ t h a n ~  0 0.211 0 29 0.002 NO 0.05 - 
Toluene 44702 0.821 853 29 1.084 E 0.05 - 
Chlorobenzena 0 0.950 0 29 0.001 NO 0.05 - 
Ethylbenzene 434 0.570 1114 29 0.015 E 0.05 - 
Styrene 0 0.g37 0 29 0.001 NO 0.05 - 
m-Ip-Xylene 2553 0,881 1137 29 0.075 E 0.10 - 
o-Xylene 495 0.611 1210 29 0.016 E 0.05 - 
Ethy l  methacrylate 0 0.467 0 29 0.001 NO 0.05' - 
1.2.3.Trichloropropans 0 0.211 0 29 0.002 NO 0.05 - 

0 29 0.001 ND 0.05 - 1.3 Oichlorobsnzane 0 0.904 
0 29 0.001 NO 0.05 - 0 0.704 1.4 Dish lorobenzone 
0 29 0.001 NO 0.05 - 1.2 Dichlorobenzene 0 0.562 
0 29 0.001 NO 0.05 - 

*-Pinene 480211 1 425 1290 29 6.720 E 0.05 - 
8-Pinene 124006 1.406 1437 29 1.723 E 0.05 - 
?-Cymene 208920 1.682 1687 29 2.426 E 0.05 - 
Surrogate Sumery Area RF Scan I S I D  Amount Code ZREC 

Cumene (isopropylbenzens) 0 7,440 

-- - 
(UP) 

7-.---- 5-5 
--___I---. 

1.2-0ichloroethane-d4 4353 1.786 583 1 0.301 0 120.4 

Benzene-d6 17110 1.831 582 15 0.239 0 95.6 
Tolusne-d8 14074 1.272 842 29 0.216 0 86.4 

I 
I 
B 

"0 -Not D*tested: 0- Detected; E-  Estimated.: I- I n t e r n a l  Standard 

I 
orgrsv v 2 . 5  

I G-191 



r r i s n g l s  Laboratories of RTP, Inc.  Sample F i l e  : FJ208 Sample ID: OA.Y0030-R38 T I T C  
801 Capitols O r .  RespOnSa F i l s  : ICALFNO5 TLI IO: 81-37-27128 

Durham. NC 27713 
(919) 544-5729 

Ouant i tat ios Results Method 8240CbA 
p- IP__ P- 

Analyte Area RF SCAN ISID &t. Code auan FLAG 

Date Analyzed : 11111192 
Date Reported : 11/29/92 
Project  Number: 22355 

( W )  L imi t  

Branosh loromethane 
Chloromethane 
Brmomethane 
V iny l  ch lo r ide  
Ch lorosthane 
Uethylene ch lo r ide  
Acetone 
Carbon d i  su L t  i de  
1 .I-Dichloroethene 
1 , l-Oichloroathane 
trans-1.2.0ichloroathene 
Chloroform 
1 ,2.oiehlorosthane 
Dimethyl d i s u l f i d e  , 

cis-1.2-Dichloroethene 
Diasthy 1 SY If i de  
A c r y l o n i t r i l e  
Iodomethsns 
n -Hexane 
Ter t -Buty l  methyl ether 
1.3-butadi.ne 
V iny l  Bromide 
T r i ch  lo ro f  luoromethane 
Iaooctene 
A l l y l  ohlor ide 
1.4-Difluorobenzene 
2-8"tsn.a". 
1.1.1-Trichloroethene 
Carbon te t rach lo r i de  
V i n y l  acetate 
Brmodichlormethane 
1.2-Oichloropropane 
trana-1.3-Oichloropropene 

Trichloroathene 
Dibromochloromethene 
1.1.2-Trichloro.th.ns 
Benzene 
cis-1.3-Oichloropropene 
Brmofora  
Dibrmmathone 
1.4-0ishLoro-2-butene 
Chlorobsnzene-d5 

2013 519 
30398 1.048 124 
1105 0,918 184 
903 1.483 141 

0 0.959 0 
4988 1.638 355 

10868 0.820 312 
2247 8.453 305 

0 1.385 0 
0 3.930 0 
0 1.547 0 
0 4.162 0 
0 2.048 0 

534 3.828 809 
0 1.702 0 
0 2.355 0 

407 0.723 385 
18369 3.823 304 
1445 4.592 417 

0 5.070 0 
0 1.311 0 
0 1.311 0 

1149 2.287 232 
0 15.897 0 
0 1.462 0 

11255 643 
393 0.058 503 
0 0.884 0 
0 0.635 0 
0 0.680 0 
0 0.687 0 
0 0.634 0 
0 0.877 0 
0 0.587 0 
0 0.437 0 
0 0.293 0 

80198 1.988 588 
0 0.936 0 
0 0.208 0 
0 0.244 0 
0 0.090 0 

12628 1081 

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

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
I5 
15 
15 
29 

I 
3.609 E 0.05 - 
0.150 0 0.05 - 
0.077 0 0.05 - 
0.003 NO ' 0.05 - 
0.378 0 0.05 - 
2.177 E 0.05 - 
0.043 E 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.017 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.070 0 0.05 - 
0.830 0 0.05 
0.039 E 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.002 NO 0.05 - 
0.062 0 0.05 - 
0.001 NO 0.05 , - 
0.002 NO 0.05 - 
0.151 0 0.05 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.905 0 0.05 - 
0.001 NO 0.06 - 
0:002 NO 0.05 - 
0.002 NO 0.05 - 
0.005 NO 0.05 - 

I 

I 

NO .Not Detected: 0- Detected: E-  Estimated: I -  I n te rna l  Standard 

G-192 

orgrev "2.5 

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



I 
Triangle Laboratories o f  RTP. I ns .  Sample F i l e  : FJ208 Sample I D :  OA4Ul030.R38 T l T C  

801 Cap i toh  o r .  Response F i l e  : ICALFNO5 TLI I D :  81-37.27128 

Durham, NC 27713 Date Analyzed : 11/11/92 
Date Reported : 11/28/82 
Project  Number: 22355 

I 
1 (919) 544-5729 

I (UP) L imi t  

Ouant i tat ion Results Method 8240cM 

Analyts Area RF SCAN IS ID Amt.  Code W e n  FLAG 

2. Haxanone 0 0.198 0 29 0.002 NO 0.05 - 
4-Methyl-2-p.ntanons 0 0.244 0 29 0.002 NO 0.05 - 
Tetrach loroethene 0 0.479 0 28 0.001 NO 0.05 - 
1.1.2.2-Tetrachloroethane 0 0.211 0 29 0.002 NO 0.05 - 
Toluene 53178 0.821 853 28 1.282 E 0.05 - 
Chlorobenzene 0 0.850 0 29 0.001 NO 0.05 - 
Ethy lbanzans 2217 0.570 1138 29 0.077 D 0.05 - 
Styrma 0 0.937 0 28 0.001 NO 0.05 - 
D-/p-Xy lane 1528 0.861 1138 28 0.046 E 0.10 - 
o-Xylane 332 0.811 1211 29 0.011 E 0.05 - 
Ethy l  methacrylate 0 0.467 0 ' 2 9  0.001 NO 0.05 - 
1.2.3-Trichloropropans 0 0.211 0 29 0.002 NO 0.05 - 
1.3 Dichlorobenzene 0 0.904 0 29 0.001 NO 0.05 - 

0 28 0.001 NO 0.05 - 1.4 Dichlorobenzene 0 0.704 
1 . 2  Diehlorobenzsne 0 0.582 0 28 0.001 NO 0.05 - 
Cumene (isopropylbenzena) 0 1.440 0 29 0.001 NO 0.05 - 
A-Pinsna 495678 1.425 1290 29 8.887 E 0.05 - 
&Pinene 124410 1.408 1439 29 1.752 E 0.05 - I P-cy..". 290965 1.882 1688 29 3.425 E 0.05 - 

1 
I 
I 
1 
I 

Surrogate Sumary I Area RF Scan ISID Amount Code V I E C  

( W )  

1.2-Dichloroethane-d4 4219 1.788 584 1 0.293 D 117.2 

Benzene-d8 17989 1.831 582 15 0.245 0 98.0 

Toluene-d8 14411 1.272 843 28 0.224 0 89.6 I 
I 
I 
E 
E 

I 

10 -Not Detected; 0- Detected: E -  Estimated; I- I n t e r n a l  Standard 

6 1 9 3  

Orgrav "2.5 



Bromchloroaothane 
Ch loromethane 
8rmmethane 
v i n y l  ch lo r i de  
Ch loroethana 
h t h y l e n e  ch lo r ide  
Acetone 
Carbon d i s u l f i d e  
1.1-Dichloroethene 
1.1-Dishloroethane 
tranr-1.2-Dichloroethena 
Chloroform 
1.2-Dichloroethane 
Dimethyl d i s u l f i d e  
o i s -1  .2-Oiehloroethene 
Dimethyl a u l f i d e  
A c r y l o n i t r i l e  
Iodoaethane 
"-HeXa"O 

Tar t -Buty l  methyl ether 
1.3-butadiene 
v i n y l  Bromide 
Tr ich lo ro f  luoromsthane 
IeOOCtme 
A l l y l  ch lo r i ds  
1.4-Dif  luorobenzane 
2-Butanone 
1.1.1 -1r ichloroethane 
Carbon te t rach lo r i de  
V iny l  acetate 
Bromodishloromethene 
1.2-Oichloropropene 
tranr-1.3-Dichloroprop~n~ 
Trichlorosthene 
Oibromochloromethane 
1.1.2-Trichtoroethane 
Benzene 
cis-1.3-Oichloropropene 
Brmoform 
Dibromomathene 
1.4-Oishloro-2-butene 
Ch lorobsnzene-d5 

2480 520 1 
34892 1.087 128 1 

1933 1.090 188 1 
835 1.732 142 1 

0 1.185 0 1  
1888 2.249 354 1 

18984 0.602 315 1 
2484 5.737 304 1 

0 1.458 0 1  
0 4.981 0 1  
0 1.710 0 1  
0 5.048' 0 1  
0 2.802 0 1  
0 3.983 0 1  
0 1.932 0 1  
0 2.719 0 1  

519 0.784 387 1 
20340 3.828 304 1 
1372 5.495 418 1 

0 4.951 0 1  
0 1.818 0 1  
0 1.191 0 1  

898 2.339 230 1 
0 20.258 0 1  
0 1.490 0 1  

13943 644 15 
571 0.023 505 15 

0 0.830 0 15 
0 0.602 0 15 
0 0.830 0 15 
0 0.893 0 15 
0 0.807 0 15 
0 0.598 0 15 
0 0.480 0 15 
0 0.383 0 15 
0 0.243 0 15 

112523 1.576 589 15 
0 0.701 0. 15 
0 0.250 0 15 
0 0.229 0 15 
0 0.083 0 15 

17085 1083 29 

sample IO: 0A.M003O.R3C T/TC Tr iangle Laboratories o f  RTP, Inc .  Smple F i l e  : FJ217 
801 Capitola Or. Response F i l e  : ICALFNl2 T L I  I D :  61.37-29130 
Durham, NC 27713 Date Analyzed : 11/12/92 

(919) 544-5729 Date Reported : 11/29/92 
Pro jec t  Number: 22355 

ouan t i t e t i on  Retul ta Method 8240CM 
---=----- = D p p I D M . o m  --_--=__p_j 

Analyte Area RF SCAN IS10 Ant. Code Ouan FUO 
(UP) L im i t  

I 
-- _r __1_ 

-- 

3.323 E 0.05 - 
0.180 0 0.05 - 
0.049 E 0.05 - 
0.002 ND 0.05 - 
0.085 0 0.05 - 
3.204 E 0.05 - 
0.044 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.089 0 0.05 - 
0.570 0 0.05 - 
0.025 E 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.002 NO 0.05 - 
0.039 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.445 0 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0,001 ND 0.05 - 
1.280 E 0.05 - 
0.001 NO 0.08 - 
0.001 ND 0.05 - 
0.002 ND 0.05 - 
0.004 ND 0.05 - 

1 

I 

NO -Not 0atest.d: 0- Detected: E- Estimated: I -  I n t a r n a l  Standard 

G-194 

Orgrsv "2.5 

1 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
1 
I 
- 



I 
Triangle Laboratories o f  RTP. Inc.  sample F i l e  : FJ217 Sample I D :  OA-YD030.R3C T I T C  

801 Capitole or. Response F i l e  : I C A L F N l Z  TLI ID: 81-37-29130 

Durham. NC 27?13 Date Analyzed : 11/12/92 
Date Reported : 11/29/92 
Project  Number: 22355 

I 
1 (019) 544-5720 

Ouanti tat ion Results Method 824DCM 

Area RF SCAN IS10 Amt. Code Ouen FLAG 
(UP) L i d  t 

2-Hexanone 0 0.129 0 29 0.002 WD 0.05 . -  

4-bthyI-2-pentanone 0 0.241 0 29 0.001 ND 0.05 - 
Tetrsch loroethene 0 0.533 0 29 0.001 ND 0.05 - 
1.1.2.2-Tetr.ch1oroeth.n. 0 0.280 0 29 0.001 ND 0.05 - 
Toluene 88445 0.896 858 29 1.413 E 0.05 - 
Chlorobenzene 0 0.882 0 20 0.001 ND 0.05 - 
Ethylbsnrane 891 0.512 1117 29 0.020 E 0.05 - 
Styrene 0 0.809 0 29 0.001 NO 0.05 - 
m-lp-Xy lene 2148 0.587 1140 29 0.055 E 0.10 - 
o-Xylene 822 0.538 1213 28 0.017 E 0.05 - 
Ethyl methacrylate 0 0.428 0 ’ 29 0.001 ND 0.05 - 
1.2.3-Trichloropropene 0 0.214 0 29 0.001 ND 0.05 - 

0 0.089 0 29 0.001 ND 0.05 - 1.3 Oichlorobanzsne 
1.4 Dichlorobenzene 0 0.777 0 29 0.001 ND 0.05 - 
1.2 Dichlorobenzene 0 0.802 0 29 0.001 ND 0.05 - 
Cuama (isopropylbsnrene) 0 1.388 0 29 0.001 NO 0.05 - 
A-Pinane 818033 1.398 1301 29 8.572 E 0.05 - 
B-Pinens 138504 1.488 1443 29 1.382 E 0.05 - I P-cp.”. 128066 1.818 l8QO 20 1.040 E 0.D5 - 

I 
‘I 

I 

Surrogata Summary I Area RF Scan 1 S I O  Amount Code ZREC 

(UP) 

1.2-Dichloroethane-d4 
Benzene-d6 
Toluene-d8 

I 
.I 
I 
1 

5265 2.001 585 1 0.287 D 108.8 

21215 1.555 584 15 0.245 D S8.0 

18513 1.184 845 29 0.241 D 96.4 

- - - a Revaired by 
ND .Not Datected: D- Detested: E- Eitlaated: I- Interne1 Standard 

I 
I 

0rgr.v v2.5 

6195 



T r i w g l a  Laboratories of RTP. Inc. Sample F i l a  : FJZl8 Sample IO: OA-YO030-R30 T/TC 

801 Cap i toh  O r .  

Durham, NC 27713 
(919) 544.5729 

Ouant i tat ion Reaults Method 8240CM 

Rasponre F i  li : ICALFNI~ TLI IO: 61.37.31132 

Data Analyzed : 11/12/92 
Data Raported : 11/29/92 
Projact  Number: 22355 

Analyta Area RF SCAN ISID h t .  Coda auan F u o  
(W) L im i t  

Bromochloromethane 
Chloroaethana 
6romosothana 
V iny l  ch lo r ide  
Ch Loroothane 
MethyLena ch lo r ide  
Acetone 
Carbon d i s u l f i d a  
1.1-Oichlorosthana 
1.1 -0ichlorcathana 
trana-1 .Z-Oich lorosthens 
Chloroform 
1 .2-Oichloroathana 
Dimethyl d i su l f i da  
cir-1.2-Oichloroothana 
Dimethyl s u l f i d e  
r c r y l m i t r i  la  
Iodomathana 
n-Hexane 
Tar t -Buty l  mothy1 ether 
1 ,3-butadiane 
V iny l  Bromide 
Trichlorofluoromathane 
Iscoctane 
A L L Y L  ch lo r ide  
1.4-Oifluorobenzane 
2-Butanone 
1.1.1-Trichloroathane 
Carbon te t rach lo r i de  
V iny l  acetate 
Bromodichlcromathana 
1.2-Oichloropropana 
trans-1.3.Oichloroprop.n. 
Trichloroathana 
Oibromoch Loromethane 
1.1 .2-Trichloroothana 
Banzans 
c ia -1  .3-Oichloropropana 
Bromoform 
Oibromomathane 
1.4-Oichloro-2-butana 
Chlorobantana-d5 

2118 
32018 
1155 
653 

0 
1335 

21322 
1962 

0 
0 
0 
'0 
0 
0 
0 
0 

472 
1 8 4 s  
2838 

0 
0 
0 

727 
5572 

0 
12060 

813 
0 
0 
0 
0 
0 
0 
0 
0 
0 

85983 
0 
0 
0 
0 

14841 

1.087 
1.090 
1.732 
1.185 
2.249 
0.602 
5.737 
1.458 
4.981 
1.710 
5.048 
2.602 
3.983 
1.932 
2.719 
0.764 
3.828 
5.495 
4.951 
1.818 
1.191 
2.339 

20.258 
1.490 

0.023 
0.830 
0.802 
0.830 
0.893 
0.607 
0.598 
0.480 
0.383 
0.243 
1.576 
0.701 
0.250 
0.229 
0.083 

519 1 
125 1 
185 1 
142 1 

0 1  
354 1 
316 1 
304 ' 1 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

386 1 
303 1 
418 1 

0 1  
0 1  
0 1  

229 1 
605 1 

0 1  
844 15 
505 15 

0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

589 15 
0 15 
0 15 
0 15 
0 15 

1083 29 

I 
3.541 E 0.05 - 
0.125 0 0.05 - 
0.045 E 0.05 - 
0.002 NO 0.05 - 
0.070 0 0.05 - 
4.179 E 0.05 - 
0.040 E 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 WO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.073 0 0.05 - 
0.538 0 0.05 - 
0.081 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.037 E 0.05 - 
0.032 E 0.05 - 
0.002 NO 0.05 - 

I 
0.553 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.1102 NO 0.05 - 
1.131 E 0.05 - 
0.001 NO 0.08 - 
0.002 NO 0.05 - 
0.002 NO 0.05 - 
0.005 NO 0.05 - 

I 

NO -Not Oatactad: 0- Oatactad: E-  Eatimatad: I -  I n ta rna l  Standard 

6 1 9 6  
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1 
I 
I 
I 
I 
1 
I 
I 
1 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 



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

T r i a n g h  Laboratories of RTP, Inc. Sample F i l e  : FJ218 Sample I O :  OA-W03O-R30 T I T C  

801 C a p i t o h  Or. Responso F i l e  : ICALFNIZ TLI IO: 81-37-31132 
Durham. Wc 27713 Date Analyzed : 11/12/92 
(91s) 544-5729 Date Raportad : 11/29/92 

Project  number: 22355 
auant i ta t ion  Results Method 8240CM 

Annlyta Area RF SCAN IS10 Ant. Code Puan FLAG 
(U9) L i d  t 

2-Hoxanona 
4-Yathyl-2-pentanone 
Tetr8chloroathene 
1.1.2.2-T~tr8chloro~thane 
lo luene 
Ch lorobenzene 
Ethylbenzene 
Styrene 
m-lp-Xylene 
0-Xylena 
E thy l  methacrylate 
1.2.3-Triohloropropane 
1.3 Dish lorobenzene 
1.4 Dish lorcbsnzsna 
1.2 Oichlorobanzsne 
Cumene (iaopropylbsnzane) 
A-Pinene 
8-Pinene 
P-Cymene 

0 
0 
0 
0 

74028 
0 

979 
0 

4902 
1345 

0 .  
0 
0 
0 
0 

BOOS 
853670 

88289 
179596 

0.129 
0.241 
0.533 
0.280 
0.896 
0.882 
0.512 
0.809 
0.587 
0.538 
0.428 
0.214 
0.889 
0.777 
0.802 
1.388 
1.398 
1.468 
1.818 

0 28 
0 29 
0 28 
0 29 

855 29 
0 28 

1117 29 
0 29 

1140 29 
1213 29 

0 29 
0 29 
0 29 
0 29 
0 29 

1558 28 
1297 26 
1441 29 
1891 28 

0.003 WD 0.05 - 
0.001 WD 0.05 - 
0.001 WD 0.05 - 
0.001 )ID 0.05 - 
0.001 WD 0.05 - 
1.382 E 0.05 - 
0.032 E 0.05 - 
0.001 WD 0.05 - 
0.146 0 0.10 - 
0.042 E 0.05 - 
0.001 NO 0.05 - 
0.001 WD 0.05 - 
0.002 ND 0.05 - 
0.001 110 0.05 - 
0.001 NO 0.05 - 
0.072 0 0.05 - 
7.876 E 0.05 - 
1.128 E 0.05 - 
1.864 E 0.05 - 

Surrogate Summary Area RF Scan IS10 Anount Code XREC 

( W )  
~~~ ~ 

1,2-Dichloroathane-d4 
Benzene-d6 
Toluene-d8 

4895 2,001 584 1 0.289 0 115.8 

18566 1.555 584 15 0.261 0 104.4 

16439 1.184 845 29 0.234 0 83.6 

// ,24, 92 Lj 
Rwei rad  by 
WD .Not Detected; 0 -  Detected; E-  Eatimatad; I -  I n t e r n a l  Standard 

Data - - - 
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Triangle Laboratories of RTP, Inc.  Sample F i  l e  : FJ219 Sample I O :  OA-W030-R3E T l T C  

801 Capitola Or. 
Durham. NC 27713 
(919) 544-5729 

auan t i t a t i on  Results Method 8240CM 

TLI I O :  61-37-33/34 Response F i l e  : I C A L F N l Z  

Date Analyzed : 11/12/92 
Oate Reported : 11/29/92 
Project  Number: 22355 

Analyte Area RF SCAN Is10 h t .  Code Puan FLAG 
(US) L im i t  

Brwosh lorwethane 
Ch loromethane 
Bromomethane 
v i n y l  ch lo r i de  
Ch loroethane 
Uathylene ch lo r i de  

Carbon d i m  If i d e  
1.1 -0ichloroethene 
1 ,l -0ichloroethone 
tran~-1.2-Oichloroethena 
Chloroform 
1.2-Dishloroethane 
Oimsthyl d i s u l f i d e  
cis-1.2-Oichloroethene 
Dimethyl s u l f i d e  
A c r y l o n i t r i l e  
Iodomethane 
n-Hexane 
Tar t -Buty l  methyl ether 
1.3-butadiane 
V iny l  Bromide 
Tr ish lo ro f luorom~thane 
Isooctane 
A l l y l  ch lo r i de  
1.4-Oifluorobonzene 
2-6utanona 
1.1.1-Trichloroethene 
Carbon te t rach lo r i de  
V iny l  acetate 
6ronodichloronathane 
1.2-Oishloropropane 
trans-1.3-Dichloropropene 
Trishloroethene 
Oibromochloromethane 
1.1 ,2 -Tr ich lo roe thme 
Benzene 
cis-1.3-Oishloropropeno 
Bromoform 
01 bromooothana 
1.4-0ichloro-2-butena 
Chlorobenz.n.-dS 

Acetone 

1740 
28548 

1069 
824 

0 
1186 

12856 
2143 

0 
0 
0 
0 
0 
0 
0 
0 

297 
17269 
1223 

0 
0 
0 

91 5 
0 
0 

10684 
2090 

0 
0 
0 
0 
0 
0 
0 
0 
0 

100835 
0 
0 
0 
0 

14036 

1 . O W  
1.090 
1.732 
1.165 
2.249 
0,602 
5.737 
1.456 
4.961 
1.710 
5.046 
2.602 
3.983 
1,932 
2.719 
0.764 
3.628 
5.485 
4.951 
1.616 
1.181 
2.339 
20.256 
1.490 

0,023 
0.630 
0.602 
0.630 
0.693 
0.607 
0.598 
0.480 
0.383 
0.243 
1.570 
0.701 
0.250 
0.229 
0.063 

519 1 
125 1 
165 1 
142 1 

0 1  
354 1 
322 1 
304 1 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

388 1 
303 1 
418 1 

0 1  
0 1  
0 1  

230 1 

0 1  
644 15 
506 15 

0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

589 1s 
0 15 
0 15 
0 15 
0 15 

1082 28 

0 1  

3.843 
0.141 
0.052 
0.002 
0.076 
3.068 
0.054 
0.002 
0.001 
0. 002 
0.001 
0.001 
0.001 
0.001 
0.001 
0.056 
0.885 
0.032 
0.001 
0.002 
0.002 
0.058 
0,001 
0.002 

2.127 
0,001 
0,001 
0.001 
0,001 
0.001 
0.001 
0,001 
0.001 
0.002 
1.497 
0.001 
0.002 
0.002 
0.006 

I 
E 0.05 
D 0.05 
D 0.05 
NO 0.05 
0 0.05 
E 0.05 
D 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
0 0.05 
0 0.05 
E 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
0 0.05 
NO 0.05 
ND 0.05 
I 
E 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.02 
NO 0.05 
NO 0.05 
NO 0.05 
E 0.05 
NO 0.08 
ND 0.05 
NO 0.05 
NO 0.05 
I 

NO -Not Detected: 0- Detected: E -  Estimated; I- In te rna l  Standard Orgrev v 2 . 5  

G-198 

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



I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Q 
1 
1 
I 

Triangle Laboratories 01 RTP, ~ n c .  Sample Fi le  : m z i 9  Sample I D :  OA-YOO30-R3E T l T C  
801 C a p i t o h  Dr. 
Durham. NC 27713 
(919) 544-5729 

Puent i ta t ion  Results k t h o d  8240CM 

Response F i l e  : lCALFNl2 

Date Analyzed : 11/12/92 
Data Reported : 11/29/92 
Project  Number: 22355 

TLI I D :  61 -37.33134 

Anelyte Area RF SCAN ISID Amt. Coda ouon FLAG 
(US) L im i t  

2-naranone 0 0.129 0 29 0.003 ND 0.05 - 
4-kthyl-2-pentanone 0 0.241 0 29 0.001 ND 0.05 - 
Tatrachlorosthena 0 0.533 0 29 0.001 ND 0.05 - 
1,1 .2.2-lotrachloroathano 0 0.280 0 29 0.001 NO 0.05 - 
Toluene 62762 0.896 854 29 1.049 E 0.05 - 
Ch lorobanzone 0 0.882 0 29 0.001 ND 0.05 - 
Ethylbenzens 874 0.512 1118 29 0.023 E 0.05 - 
Styrene 0 0.809 0 29 0.001 ND 0.05 - 
8-Ip-Xy Iens 2427 0.567 1139 29 0.078 E 0.10 - 
o-Xylene 994 0.538 1212 29 0.033 E 0.05 - 
Ethy l  methacrylate ' 0 0.428 0 29 0.001 WD 0.05 - 
1.2.3-Trichloropropens 0 0.214 0 29 0.002 ND 0.05 - 
1.3 Dichlorobenzene 0 0.889 0 29 0.001 NO 0.05 - 
1.4 Dichlorobenzons 0 0.777 0 29 0.001 NO 0.05 - 
1.2 Dichlorobenzana 0 0.602 0 29 0.001 ND 0.05 - 
Cumone (isopropylbenzens) 3989 1.398 1557 29 0.051 D 0.05 - 
A-Pinene 330000 1.398 1288 29 4.204 E 0.05 - 
8-Pinens 101277 1.468 1440 29 1.229 E 0.05 - 
P-Cymene 384645 1.818 1895 29 3.788 E 0.05 - 
Surrogeta Sumary Area RF Scan ISID Amount Code XREC 

(U9) 
-__I*- 

1 .2-Oichloroethanr-d4 4382 2,001 585 1 0.315 D 126.0 

0enzena-d6 . 16529 1.555 583 15 0.249 D 99.8 

Toluene-d8 15631 1.184 844 29 0.235 D 94.0 

/I /zs /  Fc D*te - - - & Raveired by 
No .Not Datected: D- Detested: E -  Estimated: I -  I n t e r n a l  Standard 
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l r i a n g l e  Laboratories of RTP, Ins. Sample F i l e  : FJ220 Sample 10: OA-M0030-R3F T l T C  

801 cap i to le  D r .  Response F i  l e  : ICALFNlZ TLI I D :  81-37-35138 

Durham. NC 27713 Date Analyzed : ti112192 
Date Raportsd : l l l 29192  
Project  Numbar: 22355 

(919) 544-5729 

auan t i t a t i on  Results Method 8240CA4 
-p_p-__. -_1___1 

Anelyte Area RF SCAN ISID h t .  Code auan FLAQ 

(U9) L im i t  

Bromochlormethene 
Chloromethane 
Bramomethane 
V i n y l  ch lo r i de  
Ch loroathene 
Methylene ch lo r i de  
Acetone 
Carbon d i r u l f i d a  
1.1 -0 ich lo roe thma 
1.1-Dichloroethena 
tr.ns-1.2-Dich1oro.th.n. 

Chloroform 
1.2-Oichloroethene 
Dimethyl d i s u l f i d e  
c i ~ - l , 2 - 0 i c h l o r o r t h e n e  
Dimethyl s u l f i d e  
A c r y l o n i t r i  le 
Iodonethane 
n-Haxene 
Tor t -Buty l  methyl ether 
1.3-butrdiene 
V iny l  Bromide 
Tr ich lo ro f  luoromathana 
Isooctano 
A l l y l  ch lo r ida  
1.4-Dif Luorobenrene 
2.Butanone 
1, l . l -Tr ichloroethane 
Carbon ta t rash lo r i de  
V iny l  acetate 
Bronodichloromethene 
1.2-Oickloropropane 
trana-1.3-Dichloropropon. 
Tr i ch  loroatheno 
Oibrmochloromethana 
1.1.2-Trichloroethme 
Bonzane 
cis-1.3-Dichloropropena 
Bromoform 
Oibrmomethsne 
1.4-Dick loro-2-butene 
Chlorobenzene-d5 

1743 
22475 

91 0 
398 
0 

857 
1631 9 
1906 

0 
0 
0 
0 
0 
0 
0 
0 

341 
17052 
1331 

0 
0 
0 

662 
0 
0 

9281 
4552 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

12798 

e z z a ~  

519 
1.067 125 
1.090 185 
1.732 142 
1.185 0 
2.249 353 
0.602 323 
5.737 304 
1.458 0 
4.981 0 
1.710 0 
5.046 0 
2.602 0 
3.983 0 
1.932 0 
2.719 0 
0.764 307 
3.628 303 
5.495 418 
4.951 0 
1 .818 0 
1.191 0 
2.339 230 
20.258 0 
1.490 0 

644 
0.023 507 
0.630 0 
0.802 0 
0,830 0 
0.693 0 
0.807 0 
0.598 0 
0.480 0 
0.363 0 
0.243 0 
1.578 588 
0.701 0 
0.250 0 
0.229 0 
0.083 0 

1082 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
29 

I 
3.020 E 0.05 - 
0.120 D 0.05 - 
0.033 E 0.05 - 
0.002 ND 0.05 - 
0.055 D 0.05 - 
4.383 E 0.05 - 
0.048 E 0.05 - 
0.002 ND 0.05 - 
0.001 NO 0.05 - 
0.002 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.064 D 0.05 - 
0.874 D 0.05 - 
0.035 E 0.05 - 
0.001 NO 0.05 - 
0.002 ND 0.05 - 
0.002 ND 0.05 - 
0.041 E 0.05 - 
0.001 ND 0.05 - 
0.002 NO 0.05 - 
5.332 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.002 ND 0.05 - 
1.577 E 0.05 - 
0.001 NO 0.08 - 
0.002 NO 0.05 - 
0.002 ND 0.05 - 
0.008 ND 0.05 - 

0.001 HO 0.05 - 

I 

I 

ND -Not Datected: 0-  Detected: E-  Estimated: I. I n t e r n a l  Standard 

G-200 

Orgrev v2.5 

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



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

Trianole Laboratories o f  RTP.  Ins. Sample F i l s  : ~ ~ 2 2 0  Sample I D :  OA-Y0030-R3F T l T C  
801 Cap i toh  Dr.  Response F i l e  : ICALFN12 TLI ID: 81-37-35136 
Durham. Nc 27713 
(819) 544.5729 

Puant i ta t lon  Results Method 6240CM 

Anelyte Area RF SCAN ISID Amt.  Code Puan FLAG 

Date Analyzed : 11/12/92 
Date Raportad : 11/29/92 
Project  Number: 22355 

----- 
(U9) L i m i t  

2-Hexenone 0 0.129 0 29 0.003 ND 0.05 - 
4-Y.thyl-2-pantanona 0 0.241 0 29 0.002 ND 0.05 - 
Tetrachloroathsns 0 0.533 0 29 0.001 NO 0.05 - 
1.1.2.2-1atrashloroeth.ne 0 0.280 0 20 0.001 ND 0.05 - 
Toluene 30238 0.896 854 29 0.859 D D.D5 - 
Chlorobenzene 0 0.882 0 29 0.001 NO 0.05 - 
Ethylbenzene 773 0.512 1118 29 0.030 E 0.05 - 
Styrene 515 0.809 1217 29 0.012 E 0.05 - 
m-lp-Xylene 1808 0.567 1139 29 0.062 E 0.10 - 
o-Xylene 478 0.538 1213 20 0.017 E 0.05 - 
Ethy l  methacrylate 0 0.428 0 29 0.001 ND 0.05 - 
1.2.3-Trichloropropene 0 0.214 0 29 0.002 NO 0.05 - 
1.3 Dichlorobenzena 0 0.989 D 29 O.DO1 ND D.05 - 
1.4 Dichlorobenzene 0 0.777 0 20 0.001 ND 0.05 - 
1.2 Dichlorobenzene 0 0.602 0 29 0.001 NO 0.05 - 
Cumene (isopropylbenzens) 0 1.308 0 29 D.DD1 ND 0.05 - 
&Pinene 833549 1.398 1303 29 11.647 E 0.05 - 
0-Pinene 392251 1.468 1452 29 5.210 E 0.05 - 
P-Cymene 84365 1.818 1687 29 0.692 D 0.D5 - 
Surrogate Summary Area RF Scan IS ID Amount Code ZREC 

-Y--P-PPDPI-P-Y--- _____p 

(UO) 

~~~ ~ 

l .Z-Dichloroethene-d4 
Benzene-dB 
Toluens-d8 

3998 2.001 584 1 0.288 D 114.4 
14441 1.555 583 15 0.250 D 100.0 
13881 1.184 844 29 0.229 D 81.6 

ND .Not oetected: D- Detested; E -  Estimated: I -  I n t e r n a l  Standard 

6201 
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~ r i a n g l e  Laboratories of RTP, lnc. Sample F i l a  : FJ192 Sample IO: OA-YOO30-RO T I T C  

801 Capitola Or. 
Durham. NC 27713 
(919) 544-5729 

Ouant i tat ion Results Method 8240CAA -- --=___la_____ 

Analyte Area RF SCAN IS10 ut. Coda Ouan FLAQ 

Response F i  le  : ICALFNOS TLI IO: 61-37-109/110 
Data Analyzed : 11111192 
Data Reported : 11130192 
Project  Number: 22355 

L im i t  

Ermochlorcaathane 
Ch bramethan* 
Ermoasthane 
V iny l  ch lo r ide  
Ch loroethane 
Methylene ch lo r ide  
Acetone 

Carbon d i s u l f i d e  
1.1 -0ichloroathene 
1.1-Oichloroathane 
tr ine-1.2-Oich loroethane 
Chloroform 
1.2-Oichloroethana 
Oimethyl d iau l f i de  
cis-1.2-Oichloroathone 
Dimethyl r u l f i d a  
A c r y l o n i t r i l e  
lodomethane 
n-naxans 
Ter t -Buty l  methyl ather 
1.3-butadiene 
V iny l  Bromide 
T r i ch lo ro f  luormethane 
Isooctane 
A l l y l  ch lo r i de  
1 . 4 - O i f  Luorobanzane 
2-Butanone 
1 .1,1-Trichloroathana 
Carbon te t rach lo r ide  
V iny l  acetate 
Sroaodich Lormethane 
1.2-Oichloropropans 
trans-1.3-Oichloropropena 
Trich Loroethsne 
O i  bromoch lornmathan* 
1.1.2-Trichloro*thane 
Eonzone 
c i s - l . 3 - 0 i c h l o r o p r o p ~ n ~  
6rmoform 
Oibroaomathane 
1 .4-0 ich lo ro-2-bu t~no 
Chlorobenzenm-d5 

3092 
0 
0 
0 
0 

356 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15142 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

18247 

1.048 
0.018 
1.483 
0.959 
1.638 
0.620 
6.453 
1.385 
3.930 
1.547 
4.162 
2.046 
3.828 
1.702 
2.355 
0.123 
3.623 
4.582 
5.070 
1.311 
1.311 
2.2a1 

15.697 
1.462 

0.058 
0.884 
0.635 
0.680 
0.887 
0.634 
0.677 
0.587 
0.437 
0.293 
1.968 
0.936 
0.208 
0.244 
0.080 

518 1 
0 1  
0 1  
0 1  
0 1  

354 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

844 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

1062 29 

I 
0.002 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.018 E 0.05 - 
0.003 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.006 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 .NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.08 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.004 NO 0.05 - 

I 

I 

NO -Not Oetacted: 0- Detected: E-  Estinatad: I -  I n t a r n a l  Standard 

6 2 0 2  

Orgrev v 2 . 5  

I 
1 
I 
I 
I 
I 
1 
I 
1 
1 
1 
1 
I 
I 
I 
b 
I 
I 
I 



1 
I 
I 
I 
I 
t 
I 
I 
B 
I 
1 
I 
I 
I 
I 
c 
I 
C 
I 

Triangle Laboratories of RTP. Ins. Sample F i l e  : FA82 Sample IO: 0A-MO30-RO 1IlC 
801 Capitola or. Response F i l s  : ICALFNOS TLI I D :  61-37-108/110 
Durham. NC 27713 Date Analyzed : 11/11/82 
(819) 544.5729 Date Reported : 11/30/82 

Pro jec t  Number: 22355 
Puant i ta t ion  Results Method 8240CM 

Analyte Area RF SCAN XSID Amt. Code auan FLAG 
(UP) L im i t  

2-Hexanone 
4-Methyl-2-pantanona 
la t rach  loroethena 
1.1.2.2-latrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrana 
m-lp-Xylene 
o-Xylena 
Ethy l  methacrylate 
1 ,~,3-Trichloropropana 
1.3 Dichlorobenzene 
1.4 Dishlorobanreno 
1.2 Dichlorobenzene 
CuBene (isopropylbenzane) 
A-  P i  nene 
E-Pinene 
P-cymene 

0 
0 
0 
0 

303 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

128 
0 
0 

786 

0.198 
0.244 
0.478 
0.211 
0.821 
0.950 
0.570 
0.837 
0.661 
0.611 
0.467 
0.211 
0.904 
0.704 
0.562 
1.440 
1.425 
1.406 
1.682 

0 28 
0 28 
0 28 
0 29 

854 28 
0 28 
0 28 
0 28 
D 28 
0 29 
0 28 
0 28 
0 29 
D 28 
0 28 

1552 28 
0 28 
D 28 

1679 28 

0.001 
0.001 
0.001 
0.001 
0.005 
0.001 
0,001 
0.001 
0.001 
0,001 
0.001 
0.001 
0.001 
0,001 
D.001 
0.001 
0.001 
0.001 
0.007 

NO 0.05 
ND 0.05 
NO 0.05 
ND 0.05 
E 0.05 
ND 0.05 
ND 0.05 
NO 0.05 
NO 0.10 
ND 0.05 
ND 0.05 
ND 0.05 
NO 0.05 
ND 0.05 
NO 0.05 
E 0.05 
NO 0.05 
ND 0.05 
E 0.05 

Surrogate Summary Area RF scan Is10 Amount Code 'UIEC 

(U9) 

1.2-Dishloroethane-d4 
8enzene-d6 
roluene-d8 

5883 1.766 584 1 0.266 D 106.4 

23532 1.631 584 15 0.238 D 85.2 

10278 1.272 844 29 o . 2 0 ~  D 83.2 

/ I  1 7 ~  197 Date - - - Rewired by .& 
ND .Mot Detected; 0- Detected; E-  Estimated; I -  I n t e r n a l  Standard 

G203 

Orgrev "2.5 



TRIANOLE LAWRATORIES Of RTP, INC. FILE NAME: FJl95 

801 capitol. D r i v e  DATE: 11/30/92 
Ourham. NC 27713 T L I  PROJ 8: 22355 
Telephone: (919) 544-5729 

SAMPLE I D :  IN-M0030-RO T/TC 
T L I  ID :  61-37-113/114 
ANALYSIS DATE: 11/11/92 

INTERNAL STANDARD I S  sclw I S  AREA I S  I O  

Brmnchlor00.thUU) 518 21l95 1 

6 2 0 4  

I 
1 
I 
I 
I 
I 
1 
I 
1 
I 
I 
1 
I 
I 
I 
1 
I 
I 
1 
- 



Triengle Laboratories o f  RTP. I n c .  smpLe F i l s  : FJ225 sample ID: OB-YOO~O-RIA TITC 

801 Capitole or. Responre F i l e  : ICALFN12 TLI I D :  81-37-37138 
Durham. NC 27713 Date Analyzed : 11/13/92 
(919) 544.5729 Date Reported : 11/29/92 

Project  Number: 22355 
Puent i te t ion  Results Wthod 8240cM 

Anelyta Area RF SCAN IS10 ut. Coda Pusn FLAG 

-I-.. 
1 
I ~~ 

I 
n 
I 
I 
I 
I 
I 
c 
1 
I 
I, 

(UP) L i m i t  

Brmoch lormethane 1601 510 1 I 
Chlorwethens 28939 1.067 125 1 3.584 E 0.05 - 
Brcamethena 1012 1.09D 185 1 0.123 D 0.05 - 
Vinyl  ch lo r ide  528 1.732 142 1 0.045 E 0.05 - 
Chloroethene 528 1.185 202 1 0.050 0 0.05 - 
Wthylene ch lo r ide  2374 2.248 353 . 1 0.139 D 0.05 - 
Acetone 11411 0.802 315 1 2.505 E 0.05 - 
Carbon d i su l f i de  2528 5.737 303 1 0.058 D 0.05 - 
1 .I-Oichloroathene 0 1.456 0 1 0.002 ND 0.05 - 
1.1-Dichlorosthana 0 4.981 0 1 0.001 ND 0.05 - 
tranr-1.2-Dichl~roethene 0 1.710 0 1 0.002 NO 0.05 - 
Chloroform 0 5.046 0 1 0.001 NO 0.05 - 
1.2-Oiehloroethane 0 2.602 0 1 O.OD1 NO 0.05 - 
Dimethyl d i s u l f i d e  0 3.883 0 1 0.001 NO 0.05 - 
cis-1.2-Dichloroethane 0 1.932 0 1 0.001 ND 0.05 - 
Dimethyl su l f i de  0 2.719 0 1 0.001 NO 0.05 - 
A c r y l o n i t r i  l e  346 0.764 386 1 0.060 0 0.05 - 
lodomethane 18032 3.628 303 1 0.857 0 0.05 - 
n.Hexene 11770 5.495 418 1 0.283 0 0.05 - 
Tart -Buty l  mathyl ether 0 4.051 0 1 0.001 ND 0.D5 - 
1.3-butadiene 0 1.616 0 1 0.002 NO 0.05 - 

0 1.191 0 1 0.002 NO 0.05 - Viny l  Bromide 
T r i ch  Lorof Luoromathme 720 2.339 230 1 0.041 E 0.05 - 
Ilooctens 0 20.258 0 1 0.001 NO 0.05 - 
ALly l  ch lo r ide  0 1.490 0 1 0.002 NO 0.05 - 
?-Butenone 408 0.023 504 15 0.341 D 0.05 - 
1 , 1 , 1 . T r i ch Loroethsne 0 0.830 0 15 0,001 ND 0.05 - 
Carbon te t rach lo r ide  0 0.602 0 15 0.001 NO 0.05 - 
Viny l  acetate 0 0.630 0 15 0.001 NO 0.05 - 
Bromodich lormethane 0 0.893 0 15 0.001 ND 0.05 - 
1.2-oichloropropene 0 0.607 0 15 0.001 ND 0.05 - 
tr.n.-1.3-Dichloropropene 0 0.598 0 15 O.OD1 NO 0.02 - 
Trich  loroethene 0 0.480 0 15 0.001 ND 0.05 - 
Oibrmoch Lormethane 0 0.383 0 15 0.001 NO 0.05 - 
1.1.2-Trichloroethane 0 0.243 0 15 0.002 NO 0.05 - 
Benzene 222843 1.576 589 15 2.713 E 0.05 - 
cis-l.3.Dich loropropene 0 0.701 0 15 0.001 NO 0.08 - 
Bromoform 0 0.250 0 ,15 0.002 ND 0.05 - 
Dibrmwethene 0 0.229 0 15 0.002 NO 0.05 - 
1.4-oich loro-2-butene 0 0.083 0 15 0.005 NO 0.05 - 

1.4-Dif Luorobenzene 13016 644 15 I 

14388 1082 20 I 

ND .not Detected: D-  Detectad: E- Estimated: I- I n t e r n e l  Standard Orgrev v2 .5  I 
6 2 0 5  



Tr iang le  Laborator iar  o f  RTP, Ins. Sample F i l a  : FJ225 Sample I D :  08-MO030-RlA T l T C  

801 Capitola O r .  Response F i l e  : ICALFNlZ TLI I D :  81-37-37138 
Durham. NC 27713 Data Analyzed : 11/13/92 
(919) 544-5729 Date Reportad : 11/29/92 

Project  Number: 22355 
a u n t i t a t i o n  Results Method 8240CM 

kna ly to  Area RF SCAN ISID Amt. Code Puan FLAO 
(UE) L i m i t  

2-Hexanone 0 0.129 0 29 0.003 ND 0.05 - 
4-Y.thyl-2-psntanone 0 0.241 0 29 0.001 ND 0.05 - 
Tetrachloroethene 0 0.533 0 29 0.001 ND 0.05 - 
1.1.2.2-Tatrachloroathana 0 0.280 0 28 0.001 ND 0.05 - 
Toluene 58980 0.898 854 29 1.104 E 0.05 - 
Chlorobanzsne 0 0.882 0 29 0.001 NO 0.05 - 
Ethy lbsnzena 2244 0.512 1115 28 0.078 D 0.05 - 
Styrene 0 0.808 0 29 0.001 ND 0.05 - 
m-lp-Xy Lane 3982 0.587 1138 29 0.121 D 0.10 - 
o-Xylene 1341 0.538 1212 29 0.043 E 0.05 - 
Ethy l  methacrylate 0 0.428 0 29 0.001 NO 0.05 - 
1.2.3-Trichloropropane 0 0.214 0 29 0.002 ND 0.05 - 
1.3 Dichlorobanzans 0 0.989 0 29 0.001 NO 0.05 - 
1,4 Dichlorobenzene 0 0.777 0 29 0.001 NO 0.05 - 
1 .2 Oichlorobenzene 0 0.602 0 29 0.001 NO 0.05 - 
Cumene (iropropylbsnzsne) 0 1.398 0 29 0.001 ND 0.05 - 
A-Pinene 743088 1.398 1295 29 9.229 E 0.05 - 
8-Pinene 148704 1.488 1441 29 1.759 E 0.05 - 
P-Cymene 41788 1.818 1884 29 0.399 0 0.05 - 
Surrogate Summary Area RF Scan ISID Amount Code XREC 

( U P )  

1.2-0ichloroethan~-d4 
Benzene-d8 
Toluane-d8 

3788 2.001 585 1 0.249 0 99.8 
14859 1.555 583 15 0.184 D 73.8 
18354 1.184 843 29 0.240 0 8S.0 

No -Not Detected: 0-  Detactad: E -  Estimated: I -  I n te rna l  standard 

G-206 

Orprer "2.5 

I 
1 
I 
I 
1 
1 
1 
1 
I 
1 
I 
I 
I 
I 
I 
8 
I 
I 
I 



Triangla Laboratories o f  RTP. Ins.  Sample F i l e  : FJ230 sample IO: OB-MOO3O-RlC T l T C  
801 C a p i t o h  or .  Response F i l e  : ICALFNIZ TLI I D :  61-37-41142 

Durham. NC 27713 Data Analyzed : 11/13/92 
(919) 544-5729 Data Reported : 11/29/92 

Project Number: 22355 
Euant i ta t ion  Results Method 8240CM 
-=_-_E___D___P=_- 

Area RF SCAN ISID *at. code Puan FLAP 

I 
I Ana'yte 

I 
E 
I 
t 
1 
1 
I 
I 
I 
'I 
I 

(US) L i m i t  

-DPPIPIII-I.-W.DDI11^1..---- 

2495 518 1 I Brmoch lormethane 
Chlormethans 41687 1.067 125 1 3.914 E 0.05 - 
Brmomathons 1597 1.090 184 1 0.147 D 0.05 - 
Vinyl  ch lo r ide  804 1.732 141 1 0.067 E 0.05 - 
Ch loroethane 61 1.185 200 1 O.CO5 E 0.05 - 
Methylen0 ch lo r ide  2025 2.249 352 1 O.OD0 0 0.05 - 
Acetone 17198 0.602 313 1 2.862 E 0.05 - 
Carbon d i s u l f i d e  2887 5.737 303, 1 0.050 0 0.05 - 
1 .l-Oichloroethena 0 1.456 0 1 0.001 ND 0.05 - 
1.1 -Dish loroethane 0 4.981 0 1 0.001 ND 0.05 - 
trans-1.2.Dishloroethsne 0 1.710 0 1 0.001 ND 0.05 - 
Chloroform 0 5.048 0 1 0.001 NO 0.05 - 
1.2-Dichlorocthane 0 2.602 0 1 .0.001 NO 0.05 - 
Dimethyl d i s u l f i d e  0 3.983 0 1 0.001 NO 0.05 - 
cit-l .2.Oichlorosthena 0 1.932 0 1 0.001 NO 0.05 - 
Dimethyl s u l f i d e  0 2.719 0 1 0.001 ND 0.05 - 
Acry lon i t r i  1s 601 0.784 385 1 0.079 0 0.05 - 
Iodmsthans 23280 3.828 303 1 0.643 D 0.05 - 
n-naxana 2367 5.495 418 1 0.043 E 0.05 - 
Tart -Buty l  methyl ether 0 4.951 0 1 0.001 ND 0.05 - 
1.3-butadiene 0 1.816 0 1 0.001 NO 0.05 - 
Vinyl  a r m i d s  0 1.191 0 1 0.002 NO 0.05 - 
Trich lo ro f  luoromsthans 913 2.339 229 1 0.039 E 0.05 - 
Isooctane 0 20.258 D l  0.001 NO 0.05 - 
A l l y l  ch lo r i de  0 1.480 0 1 0.001 NO 0.05 - 
2-Butanone 485 0.023 504 15 0.335 D 0.05 - 
1.1.1 -Trichloroathane 0 0.830 0 15 0.001 NO 0.05 - 
Carbon te t rach lo r ide  0 0.602 0 15 0.001 NO 0.05 - 
Vinyl  acetate 0 0.630 0 15 0.001 ND 0.05 - 
Brmodich loromethane 0 0.893 0 15 0.001 ND 0.05 - 
1.2-Oichloropropane 0 0.607 0 15 0.001 ND 0.05 - 
trans-1.3-Oich loropropana 0 0.598 0 15 0.001 NO 0.02 - 
Trichloroathene 0 0.480 0 15 , 0.001 NO 0.05 - 
D i  brmoch lormathane 0 0.383 0 15 0.001 NO 0.05 - 
1.1.2-Trishloroethane 0 0.243 0 15 0.001 NO 0.05 - 
Ben 2 en e 144878 1.576 587 15 1.459 E 0.05 - 
cis.1 .3.Dichloropropene 0 0.701 ' 0 15 0.001 NO 0.08 - 

0 0.250 0 15 0.001 ND 0.05 - Brmoform 
D i b r m ~ e t h m e  0 0.229 0 15 0.001 llD 0.05 - 
1.4-Dichloro-2-butene 0 0.083 0 15 0.004 NO 0.05 - 

1.4-Oif luorobsniane 15747 643 15 I 

18698 1081 29 1. 

ND -Not Dotactad: D- Detectad: E-  Estimated; I -  I n t e r n a l  Standard Orgrsu v2.5 t 
I 6207 



I 
I 
I 
1 

Triangle Laboratories of RTP, Ins. Sample F i l e  : FJ230 Sample IO: OB-MO030-RlC T I T C  

801 Capitola O r .  Rasponre F i l e  : ICALFNlZ TLI IO: 61-37-41142 
Durham, NC 27713 Date Analyzed : 11113192 
(810) 544-5729 Date Reported : 11129192 

Project  Number: 2235.5 
O u m t i t a t i o n  Rerul ta Method 8240CM 
&--- 

Analyte Area RF SCAN ISID mt. Code a w n  FUQ 
(V)  L im i t  

2-Hsxanona 
4-Y.thyl-2-pentanone 
Tetrachloroethane 
1.1.2.2-Tetrichloroethana 
Toluene 
Chlorobenzma 
Ethylbenzene 
Styrene 
m-lp-Xylene 
o-xylena 
E thy l  methacrylate 
1.2.3-Trichloropropano 
1.3 Dish lorobenzene 
1,4 Dichlorobenzene 
1.2 Dichlorobenrene 
Cumone ( iropropylbanrsne) 
*-Pinene 
8-Pinene 
P-cylmna 

0 
0 
0 
0 

87904 
0 

827 
773 

21 20 
558 
0 
0 
0 
0 
0 
0 

1034840 
476628 
541 17 

0.129 
0.241 
0.533 
0.280 
0.898 
0.882 
0.512 
0.808 
0.587 
0.538 
0.428 
0.214 
0,889 
0.777 
0.602 
1.398 
1.398 
1.468 
1.818 

0 29 
0 29 
0 29 
0 29 

853 29 
0 28 

1114 29 
1215 29 
1138 29 
1211 29 

0 29 
0 29 
0 29 
0 29 
0 29 
0 29 

1303 28 
1449 29 
1683 29 

0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.982 U 0.05 - 
0.001 NO 0.05 - 
0.018 E 0.05 - 
0.012 E 0.05 - 
0.047 E 0.10 - 
0.013 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
g.385 E 0.05 - 
4.121 E 0.05 - 
0.378 0 0.05 - 

Surrogate Sumary Area RF Scan ISID Amount Code XREC 

( W )  
__y_ 

1.2-Oichloro.than~-d4 6033 2.001 583 1 0.302 0 120.8 
Benzane-d6 22521 1.555 582 15 0.230 0 92.0 
Toluene-d8 21927 1.184 842 29 0.235 0 94.0 

U a t e / J  Reveired by 0 
No -Not 08tncted: D- Detected: E -  Eatimated: I -  Intmrnal  Standard Orprer v2 .5  

6 2 0 8  
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I 
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I 



Triangle Leboratoriss o f  RTP. l nc .  Sample F i l a  : FJ231 Smpla  I O :  OB-MO030-RlO T l T C  

801 Capitols or. Response F i  I s  : ICALFN12 TLI IO: 61-37-43/44 
Durham. NC 27713 Data Analyzad : 11/13/92 
(9191 544-5729 Oats Repnrted : 11/29/92 

Project  Nunbar: 22355 
Ouant i tat ion Results Method 8240CM 
-=nwnsn=-nmn = _ _ P - s - - - - - v  

Analyta Area RF SCAN IS10 h t .  Code Puen FLAG 

I 
I --I ____.. 

I 
I 
I 
I 
I 
t 
1 
I 
31 
I 
1 

(UP) L im i t  

Bromochloromathane 1857 518 1 I 
Chloromathens 35464 1.067 125 1 4.474 E 0.05 
Bromomethene 1163 1.090 185 1 0.144 0 0.05 - 
Vinyl  ch lo r ide  757 1.732 141 1 0.059 0 0.05 
Ch loroethane 0 1.185 0 1 0.002 NO 0.05 - 
Ysthylona ch lo r ide  354 2.249 353 1 0.021 E 0.05 
Acetone 18076 0.602 323 1 4.042 E 0.05 - 
Carbon d i su l f i de  2679 5.737 303 1 0.063 0 0.05 - 
1.1 m c h  loroathens 0 1.456 0 1 0.002 NO 0.05 
1.1-Oichloroethane 0 4.981 0 1 0.001 NO 0.05 - 
trens.l.2-oichloroathene 0 1.710 0 1 0.002 NO 0.05 - 

0 1 0.001 ND 0.05 - Chloroform 0 5.048 
1.2-Dishloroethane 0 2.602 0 1 0.001 NO 0.05 - 
Oimethyl d i s u l f i d e  0 3.983 0 1 0,001 NO 0.05 
c i s - 1  ,2-Oichlorosthena 0 1.932 0 1 0,001 ND 0.05 - 
Dimethyl su l f i de  0 2.719 0 1 0,001 NO 0.05 - 
Aery lon i t r i  l e  471 0.764 387 1 0.083 0 0.05 - 
Iodomethene 18785 3.628 304 1 0.697 0 0.05 - 
n-Hexene 1423 5.495 416 1 0.035 E 0.05 
Tart-Butyl  methyl ether 0 4.951 0 1 0.001 NO 0.05 - 
1.3-butadisna 0 1.616 0 1 0,002 NO 0.05 - 
Vinyl  Bromide 0 1.191 0 1 0.002 NO 0.05 - 
Trich lo r~ f luorosathana 500 2.339 230 1 0.029 E 0.05 - 
Isooctana 0 20.258 0 1 0.001 NO 0.05 - 
A l l y l  ch lo r ide  0 1.490 0 1 0.002 NO 0.05 - 
2-Eutanona 591 0.023 506 15 0.520 D 0.05 - 
1.1 ,1-Trichloroathane 0 0.630 0 15 0,001 NO 0.05 - 

0 0.602 0 15 0.001 NO 0.05 - Carbon t a t  rach l o r i da  
, V iny l  acetate 0 0.630 0 15 0.001 NO 0.05 - 

Bromodichloronethsns 0 0.893 0 15 0.001 NO 0.05 - 
1.2-Oichloropropsne 0 0.607 0 15 0.001 NO 0.05 - 
trms-l.3-Dichloropropene 0 0.%8 0 15 0.001 NO 0.02 - 
Trichloroethana 0 0.480 0 15 0.001 NO 0.05 - 
Dibroaoch loromathano 0 0.383 0 15 0.001 NU 0.05 
1.1 ,2- l r ichloroathene 0 0.243 0 15 0.002 NO 0.05 - 
Benmne 134770 1.576 587 15 1.728 E 0.05 - 
cis-1.3-Oichloropropane 0 0.701 0 15 0.001 NO 0.08 - 
Bromoform 0 0.250 0 15 0.002 NO 0.05 - 
D i  bromoaethane 0 0.229 0 15 0.002 ND 0.05 - 
1.4-oich loro-2-butane 0 0.083 0 15 0.005 NO 0.05 - 

1.4-Oifluorobenzana 12371 643 15 I 

15361 1081 28 I 

NO .Not oetected: 0- Detected: E- Eit imatsd: I- I n t e r n a l  Standard 1 Orgrev "2.5 

I 6 2 0 9  



Sample I D :  OB-YO030-RlD T l T C  T r i e n g l e  Loboratories of RTP. Inc.  S m P h  F i l a  : FJ231 
801 Capitol. Dr .  Response F i  l e  : ICALFN12 TLI I D :  61-37-43144 

Durham, NC 27713 Date Analyzed : 11/13/92 

(919) 544-5729 Date Reported : 11/29/92 
Project  Number: 22355 

w a n t i t a t i o n  Results Method 8240CM 
------ - -I 

Analyte Area RF SCAN ISID Amt. Code Puen FLAG 
(U9) L im i t  

2-Haxanons 0 0.129 0 29 0.003 NO 0.05 - 
4-Yathyl-2-pentanone 0 0.241 0 29 0.001 ND 0.05 - 
Tatrackloroothane 0 0.533 0 29 0.001 NO 0.05 - 
1 .1,2.2-Tetrashloroethana 0 0.280 0 29 0.001 NO 0.05 - 
Toluena 67618 0.688 853 29 1.228 E 0.05 - 
Ch lorobenzone 0 0.882 0 28 0.001 ND 0.05 - 
Ethylbonzeno 1072 0.512 1115 29 0.034 E 0.05 - 
Styrane 3003 0.809 1216 29 0.060 0 0.05 - 
m-lp-Xylan. 2562 0.567 1138 29 0.074 E 0.10 - 
o-Xylene 732 0.538 1212 28 0.022 E 0.05 - 
Ethy l  methecry l a ta  0 0.428 0 29 0.001 ND 0.05 - 
1.2.1-Trichloropropene 0 0.214 0 29 0.002 ND 0.05 - 
1.3 Dichlorobenzena 0 0.989 0 29 0.001 NO 0.05 - 
1.4 Dichlorobenzene 0 0.771 0 29 0.001 ND 0.05 - 
1.2 Diehlorobenzsns 0 0.602 0 29 0.001 ND 0.05 - 
Cumone (isopropylbenzano) 0 1.398 0 29 0.001 NO .0.05 - 
A-Pinene 1009492 1.398 1304 29 11.751 E 0.05 - 
B-Pinsne 373414 1.468 1449 29 4.140 E 0.05 - 
P-Cymene 49427 1.818 1882 28 0.442 D 0.05 - 
Surrwe ta  Summery A r m  RF Scan ISID Amount Code XREC 

(ue)  

1.2-Dichloroethano-d4 
Banzana-d6 
Toluene-d8 

4710 2.001 583 1 0.317 0 126.8 
17533 1.555 582 15 0.228 D 91.2 
17240 1.184 843 29 0.237 D 94.8 

// /z'i Data - - - 0 Rewi red  by 
NO -Not Detectad; 0- Datacted: E -  Estimetad: I -  I n t e r n a l  Stendard Orgrav v2.5 

~ 
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I 
1 
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f 
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l r i a n g l a  Laboratorias of RTP. Inc.  Sample F i l e  : FJ232 Sample ID: OB-YOO3O.RlE T l T C  

801 Cepitola or .  RaSpOnSe F i  l e  : lCALFNl2 TLI 10: 81-37-45146 
Durham. )IC 27713 D a t e  Analyzed : 11/13/92 
(919) 544-5729 Date Reported : 11/29/92 

Pro jec t  Number: 22355 
Puant i ta t ion  Result. Uethod 8240CA4 

AnaLyte Area RF SCAN ISID Amt. Code Ouen FLAG 
(UP! L im i t  

2-Hexanone 0 0.129 0 29 0.003 ND 0.05 - 
4-Uethyl-2-pentanone 0 0.241 0 29 0.001 NO 0.05 - 
Tatrash Loroethene 0 0.533 0 29 O.DO1 NO 0.05 - 
1 ,I .2.2-Tetrach loroethane 0 0.280 0 29 0.001 NO 0.05 - 
Toluene 52830 0,896 853 29 1.065 E 0.05 - 
Ch Lorobenzane 0 0.882 0 29 0.001 NO 0.05 - 
Ethylbenzene 089 0.512 1114 29 0.035 E 0.05 - 
Styrene 2451 0.809 1215 29 0.055 0 0.05 - 
m-lp-xylene lE93 0.567 1138 29 0.060 E 0.10 - 
o-xylsns 555 0.536 1211 29 0.018 E 0.05 - 
Ethy l  methacrylate 0 0.426 0 29 0.001 NO 0.05 - 
1.2.3-Trichloropropane 0 0.214 0 29 0.002 NO 0.05 - 
1.3 Oichlorobsnzsns 0 0.969 0 29 0.001 ND 0.05 - 
1.4 Dichlorobenzene 0 0.777 0 29 0.001 NO 0.05 - 
1.2 Dichlorobenzene 0 0.602 0 29 0.001 ND 0.05 - 
Cumene (isopropylbenzene) 577 1.3W 1496 29 0.007 E 0.05 - 
A - P i  nene 886923 1.396 1303 29 12.754 E 0.05 - 
E - P i  nene 411158 1.468 1450 29 5.060 E 0.05 - 
P-Cymsna 42467 1.818 1882 29 0.422 D 0.05. - 
__I - 1 

Surrogate Summary Area RF Scan ISID Amount Code XREC 

(US) 

1.2-Dichloroethans-d4 
Benzena-d6 
Toluens-d8 

4107 2,001 583 1 0.305 D 122.0 
14760 1.555 582 i s  0.218 D 8r.2 
15401 1.184 843 29 0.235 D 94.0 

,271 pi. Date - - - 4 
Rewi red  by 
ND .Not Detected; 0- Datected: E -  Estimated; I- I n t a r n a l  Standard Orgrev v2.5 

G-211 



SmpLe I O :  08-MO030-RlE T l T C  1 r i ang le  Laboratories o f  RTP, Ins.  S m p b  F i l e  : FJ232 
Reaponsa F i  l a  : IWLFNl2 TLI IO: 81-37-45146 

Oats Analyzed : 11/13/92 
Date Reportad : 11/29/92 
Project  Numbar: 22355 

801 Capitola or .  
Ourham, NC 27713 
(919) 544-5729 

auan t i t a t i on  Results Uathod 8240CM 
- 
Ana LYta A r m  RF SCAN ISIO at. Code auin  FLAG 

(U91 L im i t  

Bromochloromethana 

Ch loromethane 
8rMoaathane 
V iny l  ohlorid. 
Ch Loroethane 
Ys thy lme chlorids 
Acatona 
Carbon d isu  l f i d e  
1.1 -Dish loroethene 
1.1-Dishloroethono 
trsna-1.2-0ichloro~th.ns 
Chloroform 
1.2-Dishloroethane 
Dimethyl d i s u l f i d e  
cis-1.2-Dichloroathane 
Dimethyl s u l f i d a  
A c r y l o n i t r i  Le 
lodosathano 
n-Hexane 

Tor t -Buty l  methyl ethar 
1.3-butadiane 
V iny l  Bromida 
T r i sh lo ro f  luoromethane 
Isooctane 
A l l y l  oh lo r ide  
1.4.Dif Luorobenzane 
2-Butanone 
1.1 .l-TrLchloroe.thana 
Carbon te t rach lo r i de  

Bromodichlcromathane 
1.2-Oichloropropana 
tr~ns-1.3-Dichloropropena 
Tr ish  Loroethen. 
01 bromooh lormathane 
1 ,l .Z-TrishLoroethane 
88nzena 
~ c i s - l . 3 - 0 i s h L o r o p r o p ~ n ~  
8ro.oform 
O i  bromomethana 
1.4-Oishloro-2-butena 
Ch lorobenzene-d5 

V iny l  acetate 

1884 518 1 
33328 1.087 125 1 

1156 1.090 184 1 
835 1.732 141 1 

0 1.185 0 1  
483 2.240 353 1 

13031 0.802 321 1 
2392 5.737 303 1 

0 1.458 0 1  
0 4.981 0 1  
0 1.710 0 1  
0 5.048 0 1  
0 2.602 0 1  
0 3.883 0 1  
0 1.832 0 1  
0 2.719 0 1  

354 0.764 386 1 
18971 3.828 303 1 
1409 5.495 417 1 

0 4.951 0 1  
0 1.618 0 1  
0 1.191 0 1  

548 2.339 229 1 
0 20.258 0 1  
0 1.490 0 1  

10903 843 15 
507 0,023 505 15 

0 0.830 0 15 
0 0.802 0 15 
0 0.830 0 15 
0 0.693 0 15 
0 0.807 0 15 
0 0.598 0 15 
0 0.480 0 15 
0 0.383 0 15 
0 0.243 0 15 

135029 1.578 587 15 
0 0.701 0 15 
0 0.250 0 15 
0 0.229 0 15 
0 0.083 0 15 

13838 1081 29 

NO -Not Ostectsd: 0 -  0et.ot.d; E-  Estimated: I -  I n te rna l  Standard 

G-212 

~ 

I 
4.835 E 
0.157 0 
0.054 0 
0.003 NO 

0.032 E 
3.212 E 
0.082 0 
0.002 NO 

0.001 NO 

0.002 NO 

0.001 NO 

0.001 NO 
0.001 NO 

0.002 NO 
0.001 NO 
0.088 0 
0.817 0 
0.038 E 
0,001 NO 
0.002 NO 

0.002 NO 
0.035 E 
0.001 NO 
0.002 NO 

I 
0.508 0 
0.001 no 
0.001 NO 

0.001 NO 
0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 
0.001 NO 

0.002 no 
1.965 E 
0.001 NO 
0.002 NO 

0.002 NO 

0.008 NO 

I 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05  - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

0.05 - 

0.05 - 

0.02 - 

0.08 - 

Orgrev v2 .5  

I 
I 
I 
b 
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Triandls Laboratories o f  RTP, Inc.  Sample F i l e  : FJ233 Sample I D :  OB-YO030-RlF TlTC 
801 C a p i t o h  or .  Rarponrs F i l a  : ICALFN12 TLI I D :  81-37-47148 

Durham. NC 27713 Oats Analyzed : 11/13/92 

(918) 544.5729 Date Reported : 11/29/92 
Project  Number: 22355 

Euant{ tat ion RaaYLts Mthod 8240CM 

Analyte A r m  RF SCAN I S I D  h t .  Code Puan FUO 

1 
I N  
I 
1 
I 
1 
I 
1 
1 
1 
8 
I 
I 

(UP) L im i t  

Bromoch lormathane 1714 518 1 I 
Chloromethane 30450 1.087 125 1 4.161 E 0.05 - 
Brnamnethana 070 1.090 185 1 0.130 0 0.05 - 
Viny l  chloride 625 1.732 142 1 0.053 0 0.05 - 
Ch loroethane 0 1.185 0 1 0.002 ND 0.05 - 
Uethylene ch lo r ide  791 2.248 352 1 0.051 D 0.05 - 
Acetone 11988 0.802 318 1 2.903 E 0.05 - 
Carbon d i su l f i da  2279 5.737 303 1 0.058 D 0.05 - 
1 ,I-Dichloroethena 0 1.458 0 1 0.002 NO 0.05 - 
1.1 -Dish loroethane 0 4.981 0 1 0.001 NO 0.05 - 
.tranr-1,2-Dichloroethene 0 1.710 0 1 0.002 ND 0.05 - 
Chloroform 0 5.048 0 1 0.001 ND 0.05 - 
1 .Z-Dich loroatheno 0 2.802 0 1 0.001 ND 0.05 - 
Dimathy 1 d i  su I f  i da  0 3.883 0 1 0.001 NO 0.05 - 
cis-1.2-Dichloroathans 0 1.832 0 1 0.002 .NO 0.05 - 
Dimethyl s u l f i d e  0 2.719 0 1 0.001 ND 0.05 - 
A c r y l o n i t r i  l e  342 0.784 386 1 0.065 D 0.05 - 
Iodomsthane 17971 3.828 303 1 0.722 D 0.05 - 
n-Hexane 1281 5.495 417 1 0.033 E 0.05 - 
Tort-Butyl methyl ether 0 4.951 0 1 0.001 ND 0.05 - 
1.3-butadiene 0 1.816 0 1 0.002 ND 0.05 - 
Viny l  Bromide 0 1.181 0 1 0.002 ND 0.05 - 
Trich  lo ro f  luoromethane 408 2.339 229 1 0.025 E 0.05 - 
Isooctane 0 20.258 0 1 0.001 NO 0.05 - 
A l l y l  ch lo r ide  0 1.480 0 1 0.002 ND 0.05 - 
2.Butanona 607 0.023 504 15 0.818 0 0.05 - 
1.1 , I -T r i ch  loroethane 0 0.630 0 15 0.001 ND 0.05 - 
Carbon t o t  r ash Lor ids 0 0.802 0 15 0.001 ND 0.05 - 
Viny l  acetate 0 0.830 0 15 . 0.001 ND 0.05 - 
Brcmodichloromathans 0 0.693 0 15 0.001 ND 0.05 - 
1.2-Dichloropropane 0 0.807 0 15 0.001 NO 0.05 - 
trann-1.3-Dichloropropana 0 0.598 0 15 0.001 NO 0.02 - 
lrich lo roe thens  0 0.480 0 15 0.001 ND 0.05 - 
Dibrmoch lormethane 0 0.383 0 15 0.001 ND 0.05 - 

0 0.243 0 15 0.002 NO 0.05 - 1.1 .2-Trishlorosthane 
134978 1.578 587 15 2.004 E 0.05 - Benzene 

cin.1.3-DichloroprOpene 0 0.701 0 15 0.001 NO 0.08 - 
Bromoform 0 0.250 0 15 0.002 NO 0.05 - 
Dibrmmethana 0 0.229 0 15 . 0.002 NO 0.05 - 
1.4-0ishloro-2-butene 0 0.083 0 15 0.008 NO 0.05 - 

1.4-Oifluorobanzene 10683 842 15 I 

Ch lorobenzene-d5 13487 1081 29 I 

ND -Not Datastad: 0 -  Detestad: E. Estimated: 1- I n t a r n a l  Standard 9 Orgrer v 2 . 5  

I 6 2 1 3  



Triangle Laboratories of RTP, Ins.  Sample F i l e  : FJ233 S m p l s  IO: 08-MO030-RlF T l T C  

801 Capitole Or. Response F i l e  : ICALFNl2 TLI IO: 61-37-47148 
Ourhu.  NC 27713 Date Analyzed : 11/13/92 

(919) 544-5729 Date Reported : 11/29/92 
Project  Number: 22355 

o u m t i t e t i o n  ReSULta Yathod 8 2 4 0 W  

Analyte Area RF SCAN ISID Amt. Coda Ruin FLAO 
(US) L im i t  

2-H.xanone 
4-Wthyl-2-pentsnone 
Tetrachloroethene 
1.1.2.2-Tetr.ehl0roethane 
Toluene 
Chlorobenzene 
Ethylbanzsne 
Styrana 
m-lp-Xylene 
o-Xylene 
E thy l  methacrylate 
1.2.3-Trichloropropene 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumene (iropropylbsnzans) 
*-Pinene 
0-Pinene 
P-Cpene 

0 
0 
0 
0 

83843 
0 

872 
487 

1966 
543 

0 
0 
0 
0 
0 
0 

866316 
267537 
9281 1 

0.129 
0.241 
0.533 
0.280 
0.888 
0.882 
0.512 
0.809 
0.567 
0.538 
0,428 
0.214 
0.889 
0.777 
0.602 
1.398 
1.398 
1.488 
1.818 

0 
0 
0 
0 

853 
0 

1115 
1218 
1138 
1211 

0 
0 
0 
0 
0 
0 

1301 
1448 
1684 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 

0.003 NO 0.05 

0.002 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
1.319 E 0.05 
0.001 NO 0.05 
0.032 E 0.05 
0.011 E 0.05 
0.084 E 0.10 
0.019 E 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 

11.503 E 0.05 
3.836 E 0.05 
0.948 D 0.05 

~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~ ~ ~~~~~~~~~~ 

Surrogate Sunnnery Area RF Scan ISID Amount Code ZREC 

(ue) -- - -_D__=-_____p--- 

1,2-0ichloroethene-d4 3798 2.001 583 1 0.277 0 110.8 
8enzane-d8 13567 1.555 582 15 0.204 0 81.8 
Tolums-d8 14498 1.184 843 29 0.227 0 90.8 

Rwe i red  by 6 
NO -Not Detected; 0- Detected; E-  Estimated; I -  I n te rna l  Standard 

6 2  14 

Orgrav v2.5 

I 
1 
1 
I 
I 
I 
1 
c 
1 
I 
a 
l 
0 
1 
I 
E 
d 
t 
I 



I 

Triangle Laboratories of RTP, Ins. Sample Fila : FJ234 Sample ID: OB.UOO3O-RZA TITC 
801 Capitoh o r .  Response File : ICALFN12 TLI ID: 61-37-48150 
Durham. NC 27713 Date Analyzed : 11/13/92 
(919) 544.5729 Date Reported : 11/29/92 

Project Number: 22355 
avantitation Results Method 8240cM 

Ana lyta Area RF SCAH ISID bat. Code auan FLAO 
(U9) Limit 

Brwoch Lormethane 
Chloromethane 
Brwnethane 
Vinyl chloride 
Ch loroethana 
Yethylene chloride 
Acetone 
Carbon disulfide 
1 .l-Dichloroethene 
1.1-Dishloroethane 
trons.l.2-Dichlorosthane 
Chloroform 
1.2-Oichlorosthans 
Dimethyl disulfide 
sir-1.2-Dichloroethane 
Dimethyl sulfide 
Acrylonitri l e  
Iodonethane 
n-Haxane 
Tort-Butyl methyl ether 
1.3-butadiene 
Vinyl Bromide 
Trichlorofluoromethane 
Itooctene 
Allyl chloride 
1.4-Dif Luorobentene 
2-Butanone 
1.1 .l-Trichloroethane 
Carbon tetrachloride 
Vinyl asatate  
Bromdichloromethana 
1.2-Dichloropropans 
tron.-1.3-Dishloropropene 
Trish loroethane 
Dibromoshlormathane 
1.1.2-Trichloroethane' 
Benzene 
cis-l.3-Dishloropropene 
Bromoform 
Dibrmmothene 
1,4.~ish Lorn-2-butene 
Ch torobenzene-d5 

1845 
38046 
1081 
872 
0 

524 
18526 
2488 

0 
0 
0 
0 
0 
0 
0 
0 

483 
20352 
1387 

0 
0 
0 

366 
0 
0 

10388 
867 
0 
0 
0 
0 
0 
0 
0 
0 
0 

114784 
0 
0 
0 
0 

12437 

1.067 
1 .os0 
1.732 
1.185 
2.249 
0,602 
5.737 
1.458 
4.981 
1.710 
5.048 ' 
2.602 
3.983 
1.932 
2.719 
0.764 
3.628 
5.495 
4.951 
1.616 
1.191 
2.339 
20.258 
1.490 

0.023 
0.830 
0.602 
0.630 
0.693 
0.607 
0.598 
0.480 
0.383 
0.243 
1.576 
0,701 
0.250 
0.229 
0.083 

518 
125 
185 
142 
0 

353 
31 9 
303 
0 
0 
0 
0 
0 
0 
D 
0 

386 
303 
41 7 

0 
0 
0 

230 
0 
0 

642 
505 

0 
0 
0 
0 
0 
0 
0 
0 
0 

587 
0 
0 
0 
0 

1081 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 15 

15 15 

15 
29 

"0 -not Detected; 0- Detected: E -  Estimated; I -  Internal Standard c 

I 
5.131 E 
0.151 D 
0.078 D 

0.003 NO 
0.035 E 
4.675 E 
0.066 D 
0.002 ND 
0.001 ND 

0.002 ND 

0.001 ND 
0.001 NO 

0.001 ND 
0.002 NO 
0.001 ND 

0.096 D 
0.852 D 
0.038 E 
0.001 NO 
0.002 NO 
0.003 NO 
0.024 E 
0.001 ND 
0.002 ND 

I 
0.928 D 
0.001 ND 
0.001 ND 
0.001 ND 
0.001 ND 
0.001 ND 
0.001 ND 

0.001 ND 

0.001 ND 

0.002 ND 
1.752 E 
0.001 ND 
0.002 ND 

0.002 ND 

0.006 ND 

I 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.02 
0.05 
0.05 
0.05 
0.05 
0.08 
0.05 
0.05 
0.05 

Orgrav "2.5 

I 6 2 1 5  



Triangle Laboratories of RTP, Ins.  Smple F i l a  : FJ234 Sample I D :  08-YO03O-R2A T / T C  

801 Capitola Or. Response F i l s  : ICALFNlZ TLI I D :  81-37-49/50 
Durham, NC 27713 Date Analyzed : 11/13/92 

(919) 544-5729 Data Raported : 11/29/92 
Project  Nunbar: 22355 

g u m t i t a t i o n  Raru l t r  Uethod 8240CM 

Analyte Area RF SCAN ISID Amt. Coda Quan FLAG 
(UP) L im i t  

2-Hexanone 
4-Uethyl-2-pentanone 
Tetrachloroethane 
1.1.2.2-Tatrechloroethan~ 
To luene 
Ch lorobenzone 
Ethy lbenzene 
Styrene 
m-lp-Xylane 
0-Xylene 
E thy l  methacrylate 
1.2 ,J-Trieh Loropropane 
1.3 Dichlorobenzene 
1.4 Diohlorobenzena 
1.2 Dichlorobenzene 
Cumens (iropropylbenzene) 
A-Pinene 
8-Pinene 
P-Cymene 

0 
0 
0 
0 

50196 
0 

1053 
5032 
1837 
449 

0 
0 
0 
0 
0 
0 

g86060 
381108 
31774 

0.129 
0.241 
0.533 
0.280 
0.W8 
0.882 
0.512 
0.809 
0.587 
0.538 
0.428 
0.214 
0,989 
0.777 
0.602 
1.398 
1.398 
1.488 
1.818 

0 29 
0 29 
0 29 
0 29 

853 29 
0 28 

1114 29 
1215 28 
1138 29 
1210 29 

0 29 
0 29 
0 29 
0 29 
0 29 
0 29 

1303 29 
1450 29 
1681 29 

0.003 ND 0.05 - 
0.002 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
1.128 E 0.05 - 
0.001 NO 0.05 - 
0.041 E 0.05 - 
0.125 0 0.05 - 
0.058 E 0.10 - 
0.017 E 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 

14.177 E 0.05 - 
5.355 E 0.05 - 
0.351 D 0.05 - 

Surrogate Summary Area RF Scan IS10 Amount Code XREC 

(Wl) 

1,2-Dichloroethana-d4 
Benzene-d8 
Toluene-dB 

3910 2.001 583 1 0.297 0 118.8 
14019 1.555 582 15 0.217 D 88.8 
14155 1.184 843 29 0.240 D 98.0 

Rwe i rad  by -5 
No -Not Detected: 0- Detected: E-  Ea tha ted :  I- I n t e r n a l  Standard 

G-216 

Orgrev v2.5 

I 
t 
I 
I 

I 
I 
I 
1 
I 
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Triangle Laboratories of RTP.  ne. Sample F i l e  : F ~ 2 3 5  Sample I O :  OB-Y003D-R28 T I T C  

601 Capitola or. Response F i  Le : ICALFNlZ T L I  IO: 61-37-51152 
Durham. Nc 27713 Date Analyzed : 11/13/92 
(919) 544-5729 Date Reported : 11/29/92 

Pro jec t  Number: 22355 
P u n t i t a t i o n  Results k t h o d  8240Cu 

I 
I 

Analyts Area RF SCAN I S I D  h t .  Code Puan FLAG 
( W )  L im i t  

Brmochloromethane 
Ch lorwethane 
Bromomethana 

v i n y l  chlor ide 
Ch loroethane 
k t h y l e n e  ch lo r ide  
Asatone 
Carbon d i su l f i de  
1.1-Oichloroethene 
1.1-Dishloroethane 
trans-1.2-oichloroe1h.n. 
Chloroform 
1.2-Oichloroethane 
Dimethyl d i s u l f i d e  
cis-1.2-Oichlorosthane 
Dimethyl su l f i de  
A c r y l o n i t r i l e  
lodomethane 
n-Hexane 

1.3-butadiene 
V iny l  Bromide 
Tr ich  lo ro f  luormsthane 

Isooctane 
A l l y l  chlor ide 
1.4-Oifluorobenzene 
2-Butanone 
1.1.1 -Trichloroethane 
Carbon te t rach lo r ide  
V iny l  acetate 
Broaodiehloronethana 
1.2-Oichloropropane 
trans-1.3-Oichloropropane 
Trichloroethene 
oibrwochloromethana 
1.1.2-Trichloroethana 

B a n z en e 
cis- l .3-Dich loropropene 

Brooform 
0ibro.aethans 
1.4-oichloro-2-but~na 

IC 
I 
I. 
1 
I 
I 
I 
I 
1 
I 
1 

.. Tert-Butyl  methyl ether 

1570 516 1 I 
34678 1.067 125 1 5.174 E 0.05 

1062 1.090 165 1 0.155 0 0.05 
938 1.732 142 1 0.066 0 0.05 

0 1.185 0 1 0.003 NO 0.05 
529 2.249 353 1 0.037 E 0.05 

19625 0.602 318 1 5.190 E . 0.05 
2372 5.737 303 1 0.066 0 0.05 

0 1.456 0 1 0.002 NO 0.05 
0 4.981 0 1 0.001 NO 0.05 
0 1.710 0 1 0.002 NO 0.05 
0 ' 5.046 0 1 0.001 NO 0.05 
0 2.602 0 1 0.001 NO 0.05 
0 3.963 0 1 0.001 NO 0.05 
0 1.932 0 1 0.002 NO 0.05 
0 2.719 0 1 0.001 NO 0.05 

539 0.764 386 1 0.113 0 0.05 
21257 3.626 204 1 0.933 0 0.05 

1355 5.495 417 1 0.039 E 0.05 
0 4.951 0 1 0.001 NO 0.05 
0 1.616 0 1 0.002 NO . 0.05 
0 1.191 0 1 0.003 NO 0.05 

441 2.339 230 1 0.030 E 0.05 
0 20.258 0 1 0.001 NO 0.05 
0 1.490 0 1 0.002 NO 0.05 

10166 843 15 I 

879 0.023 505 15 0.940 0 0.05 
0 0.630 0 1 5  0.001 NO 0.05 
0 0.602 0 15 0.001 NO 0.05 
0 0.630 0 15 0.001 NO 0.05 
0 0.693 0 1 5  0.001 NO 0.05 
0 0.607 0 1 5  0.001 NO 0.05 
0 0.598 0 15 0.001 NO 0.02 
0 0.480 0 1 5 .  0.001 NO 0.05 
0 0.383 0 15 0.001 NO 0.05 
0 0.243 0 15 0.002 NO 0.05 

110003 1.576 587 15 1.716 E 0.05 
0 0.701 0 15 0.001 NO 0.08 
0 0.250 0 15 0.002 NO 0.05 
0 0.229 0 15 0.002 NO 0.05 
0 0.083 0 15 0.006 NO 0.05 

12442 1081 29 ,I 

Orgreu "2.5 NO .Not Datactsd; 0 -  Detected; E -  Estimated: I -  I n t e r n a l  Standard 

I G-217 



Triangle Laboratories of RTP, 1°C. Sample F i l s  : FJ235 Sample ID: OB-YO030-RZB T / T C  

Response F i l e  : I C A L F N I Z  TLI ID: 81-37-31152 801 c a p i t o h  or .  
Durham, NC 27713 Date Analyzed : 11/13/92 
(919) 544.5729 Date Reported : 11/29/92 

Projact  Numbar: 22355 
Puent i ta t ion  Result, Method 8240CM 

P-- 

Analyta Arne RF SCAN ISID bmt. Code Puan FLAG 
(U9)  L i d  t 

2-tiaxanone 
4-lkthyl. t-pentenona 
Tetrachloroethane 
1 ,1.2,2-Tetrash Loroethane 
Toluene 
Chlorobanzene 
Ethylbenzene 
Styreno 
m-lp-Xylane 
o-Xylene 
Ethy l  methacrylato 
1.2.3-Trishloropropene 
1.3 Dichlorobenzane 
1,4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumene (isopropy lbanzene) 

B-Pinene 
P-Cymene 

A-Pinene 

0 
0 
0 
0 

44139 
0 

824 
1684 
1283 
382 
0 
0 
0 
0 
0 
0 

1042004 
413195 
18823 

0.129 
0.241 
0.533 
0.280 
0,898 
0.882 
0.512 
0.809 
0.587 
0.538 
0.428 
0.214 
0.989 
0.777 
0.802 
1.398 
1.398 
1.488 
1.818 

0 29 
0 29 
0 29 
0 29 

853 29 
0 29 

1114 29 
1215 29 
1138 29 
1211 29 
. 0 29 

0 29 
0 29 
0 29 
0 29 
0 29 

1304 29 
1452 29 
1881 29 

0.003 NO 0.05 - 
0.002 ND 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.990 D 0.05 - 
0.001 NO 0.05 - 
0.024 E 0.05 - 
0.042 E 0.05 - 
0.045 E 0.10 - 
0.014 E 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
14.978 E 0.05 - 
5.855 E 0.05 - 
0.208 D 0.05 - 

Surrogate Summery Area RF Scan ISID Amount Code XREC 

(U9) . .-__. =---I- 

1 .2-Dichloroethans-d4 3654 2.001 583 1 0.291 D 118.4 
Benzene-d8 13387 1.555 582 15 0.211 D 84.4 
To lueno- d8 13383 1.184 843 29 0.227 D 90.8 

Dot. - / / I  - e/=- - 6 
Rewi red  by 

ND -Not Datscted: D- Detected: E-  Eatimetsd; I -  I n te rna l  Standard Orgrsv "2.5 

G-218 

I 
I 
I 
I 
I 
I 
I 
1 ,  
I 
I' 
I 
I 
I 
t 
I 
1 
I 
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I 



Trianple Laboratories of RTP.  I ns .  Smple  F i l e  : FJ236 Sample I D :  08-MO030-RZC T l T C  
ED1 Capitola D r .  Response F i l a  : ICALFNlZ T L I  I D :  61-37-55154 
Durham, NC 21713 Date Analyzed : 11/13/92 
(919) 544-5729 Date Raportad : 11/29/92 

Pro jec t  Nunbar: 22355 
Puant i tat ion Rasulta Method 8240Cu 

I 
t 
1 _I____ 

# 
1 
I 
1 
I 
0 
I 
I 
I 
I 
I 

Analyte Area RF SCAN I S I D  *at. Code Puan FLAO 
(UP) l i m i t  

___Dp_r__l_ 

Brmoshlormethane 1575 518 1 I 
Ch lormathane 25462 1.067 125 1 3.786 E 0.05 - 
Brwoaethane 873 1.090 185 1 0.127 D 0.05 - 
Vinyl  chlor ide 701 1.732 142 1 0.064 D 0.05 - 
Ch loroathano 0 1.185 0 1 0.003 ND 0.05 - 
bkthylana ch lo r ide  215 2.249 354 1 0.015 E 0.05 - 
Acetone 17355 0.602 320 1 4.574 E 0.05 - 
Carbon d i r u l f i d e  2238 5.737 303 1 0.082 D 0.05 - 
1 .l-Dishloroothane 0 1.456 0 1 0.002 ND 0.05 - 
1.1 -Dish loroethane 0 4.981 0 1 0.001 ND 0.05 - 
trans-1.2-Oishloroethene 0 1.710 0 1 0.002 ND 0.05 - 

0 5.048 0 1 0.001 ND 0.05 - Chloroform 
1.2-Dichloroethane 0 2.602 D 1 0.001 NO 0.05 - 
Dimethyl d i s u l f i d e  531 3.983 809 1 0.021 E 0.05 - 
cis-1.2-Dichloroathene 0 1.932 0 1 0.002 ND 0.05 - 
Dimethyl su l f i de  0 2.719 0 1 0.001 NO 0.D5 - 
Acry lon i t r i  I s  396 0.764 388 1 0.082 0 0.05 - 
lodomathane 19745 3.828 304 1 0.864 D 0.05 - 
n-Hexane 1168 5.495 417 1 0.034 E 0.05 - 
Tart -Buty l  methyl ether 0 4.951 0 1 0.001 ND 0.05 - 
1.3-butadiene 0 1.816 0 1 0.002 NO 0.05 - 
Vinyl  Bromida 0 1.191 0 1 0.003 NO 0.05 - 
Trish lo ro f  luoroaathane 0 2.339 0 1 0.001 NO 0.05 - 
I8ooctane 0 20.258 0 1 0.001 NO 0.05 - 
A l l y l  ch lo r ide  0 1.480 0 1 0.002 ND 0.05 - 
2-Butanone 590 0.023 505 15 0.676 D 0.05 - 
1.1 .I-Tr ichloroethane 0 0.630 0 15 0.001 NO 0.05 - 
Carbon te t rach lo r ide  0 0.602 0 15 0.001 ND 0.05 - 
Viny l  acetate 0 0.630 0 15 0.001 ND 0.05 - 
Brnmodishloromethane 0 0.693 0 15 O.OD1 ND 0.05 - 
1.2-Oishloropropana 0 0.807 . 0 15 0.001 NO 0.05 -. 

- Tr ichloroethene 0 0.480 0 15 0.001 ND 0.05 - 
Dibrolloch loromethane 0 0.383 0 15 0.001 ND 0.05 - 
1 .1.2-~r ichloroathane D 0.243 0 15 0.002 ND 0.05 - 
Benzene 110701 1.576 588 15 1.851 E 0.05 - 
ci..1.3-Dichloropropane 0 0.701 0 15 0.001 ND 0.08 - 
Brmof  orm 0 0.25D 0 15 0.002 ND 0.05 - 
D i  brwonathane 0 0.229 0 15 0.002 ND 0.05 - 
1~4.DiohIoro-2-butene 0 0.083 0 15 0.006 ND 0.05 - 

1.4.Difluorobenzene 9487 843 15 I 

tran~-1,3-Dishloropropane 0 0.598 0 15 0.001 NO 0.02 - 

12584 1081 29 I 

I "0 .Not Detested: D -  Detected: E-  Estimated: I- I n t e r n a l  Standard Drprev v 2 . 5  

6 2 1 9  



Triangle Laboratories o f  RTP, Ins .  Sample F i l e  : FJ236 Sample IO: OB-MO030-RZC T/TC 

801 cap i to le  or. 
Durham. NC 27713 
(919) 544-5729 

Puant i ta t ion  Results Method 8240CM 

Response F i  l e  : ICALFNl2 T L I  IO: 81-37-53154 

Date Analyzed : 11/13/92 
Data Reported : 11/29/92 
Pro jac t  Number: 22355 

Analyte Area RF Scm ISID Mt. Code Puen FLAG 
(UP) L i m i t  

2-Haxanone 0 0.129 0 29 0.003 NO 0.05 - 
4-MathyL-2-pentanons 0 0.241 0 29 0.002 NO 0.05 - 
Tetrachloroethane 0 0.533 0 29 0.001 NO 0.05 - 
1 .1,2.2-Tetrichloroethane 0 0.280 0 29 0.001 NO 0.05 - 
Toluene 54448 0.896 853 29 1.207 E 0.05 - 
Ch lorobenreno 0 0.882 0 29 0.001 NO 0.05 - 
Ethy lbenzene 581 0.512 1114 29 0.023 E 0.05 - 
Styrene 0 0.809 0 29 0.001 NO 0.05 - 
8-/p-Xy~ene 1799 0.587 1138 29 0.083 E 0.10 - 
o-Xylene 518 0.538 1211 29 0.019 E 0.05 - 
Ethy l  methacrylate ' 0 0.428 . 0 29 0.001 NO 0.05 - 
1.2.3-Triehloropropane 0 0.214 0 29 0.002 NO 0.05 - 
1.3 Dichlorobenzene 0 0.989 0 29 0.001 NO 0.05 - 
1.4 Dichlorobenzene 0 0.777 0 29 0.001 NO 0.05 - 
1.2 Dichlorobenzene 0 0.602 0 29 0.001 NO 0.05 - 
Cumens (isopropylbenzene) 0 1.398 0 29 0.001 NO 0.05 - 
A-Pinene 593682 1.398 1294 29 6.436 E 0.05 - 
8-Pinene 162118 1.488 1441 29 2.194 E 0.05 - 
P-Cymene 299867 1.618 1689 29 3.277 E 0.05 - 
Surrogete Sunaery Area RF Scan IS10 M o u n t  Code XREC 

----- -___p--- 

P a )  
~~ 

1,2-Dichloroethme-d4 
Benzene-d8 
Tolu.ne-d8 

3582 2.001 583 1 0.284 D 113.6 

12551 1.555 582 15 0.213 0 85.2 

12849 1.184 843 29 0.212 0 84.8 

No -Not Detected; 0- Detected: E -  Estimated: I -  I n te rna l  Standard Orgrev v2.5 

G-220 
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I 
I 
I 
I 
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# 
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0 
I 
I 
I 
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I' 
Triangle Laboratories of RTP, Inc. Sample F i l a  : FJ237 Sample 1 0 :  OB-M0030-R20 T/TC 

801 Capitole or. Reaponre F i l e  : ICALFN12 TLI I D :  61-57-55156 

Durham. NC 27713 Date Analyzed : 11/13/92 

(919) 544-5729 Date Reported : 11/29/92 
Project  Number: 22355 

Puent i te t ion  Results Nethod 8240cU 

I 
I 
I 
t 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

__I.. 

Analyte Aren RF SCAN IS10 *at. Code Puan FLAG 
(UP) L im i t  

Brwochlormethane 1886 517 1 I 

Ch Loromethane 122 1.087 125 1 0.090 0 0.05 - 
Brwwethene 0 1.080 0 1 0.002 NO 0.05 - 
Vinyl  chlor ide 0 1.732 0 1 0.002 NO 0.05 - 
Ch loroethane 0 1.185 0 1 0.002 NO 0.05 - 
Uothylene ch lo r ide  549 2.249 351 1 0.032 E 0.05 - 
Acetone 942 0.602 319 1 0.208 0 0.05 - 
Carbon d i s u l f i d e  109 5.737 302 1 0.003 E 0.05 - 
1 ,l-Oichloroethena 0 1.456 0 1 0.002 NO 0.05 - 
1.1 -0ichloroethane 0 4.981 0 1 0.001 NO 0.05 - 
trans-1.2-Oichl~rosthene 0 1.710 0 1 0.002 NO 0.05 - 

0 5.048 0 1 0.001 NO 0.05 - Chloroform 
1.2-Dishloroethane 0 2.602 0 1 0.001 NO 0.05 - 
Dimethy 1 disu lf id8  141 3.983 807 1 0.005 E 0.05 - 
oi~-1,2-Oichloroethens 0 1.932 0 1 0.001 NO 0.05 - 

0 2.719 0 1 0.001 NO 0.05 - Dim-thy1 s u l f i d e  
0 0.764 0 1 0.003 NO 0.05 - Acry lon i t r i  l e  

Indomethane 136 3.826 302 1 0.005 E 0.05 - 
n-Hexane 448 5.495 416 1 0.011 E 0.05 - 
Tart-Butyl  meKhyl ether 0 4.951 0 1 . 0.001 ND 0.05 - 
1.3-butadiene 0 1.616 0 1 0.002 NO 0.05 - 
Viny l  Bromide 0 1.191 0 1 0.002 NO 0.05 - 
Trich  lorof  hornmethane 589 2.339 229 1 0.033 E 0.05 - 

0 20.258 0 1 0.001 NO 0.05 - Iaooctene 
0 1.490 0 1 0.002 NO 0.05 - A l l y l  ch lo r ide  

0 0.023 0 15 0.022 NO 0.05 - 2-Butenone 
1.1 .I-Trichloroethene 481 0.630 543 15 0.019 E 0.05 - 
Carbon te t rnch lo r ide  0 0.602 0 15 0.001 NO 0.05 - 

0 0.630 0 15 0.001 NO 0.05 - v i n y l  aceta te  
Brmodichlcromethane 0 0.693 0 15 0.001 NO 0.05 - 
1.2-Oichloropropane 0 0.607 0 15 0.001 NO 0.05 - 
tr.ns-l.3-Dich loropropans 0 0.598 0 15 0.001 NO 0.02 - 
Trich  loroethsne 0 0.480 0 15 0.001 NO 0.05 - 

0 0.383 0 1 5  0.001 NO 0.05 - Dibromochloromathane 
1 ,1.2-~r ichlorosthane 0 0.243 0 15 0.002 NO 0.05 - 

3010 1.576 586 15 0.048 E 0.05 - Benzene 
cie.1 ,3.oishloropropene 0 0.701 0 15 0.001 NO 0.08 - 

0 0.250 0 15 0.002 NO 0.05 - Bromoform 
0 0.229 0 15 0.002 NO 0.05 - D i  b r a w e t h a n e  

1.4.~ichLoro-2-butene 0 0.083 0 15 0.006 NO 0.05 - 

1.4-Oif luorobenzene 9920 642 1 5  I 

11 728 1080 29 I 

I No -Not Detected: 0- Detected: E- Estimated; I- I n t e r n a l  Standard Org rw  "2.5 

G-22 1 



Triangle Laboratories o f  RTP. Ins .  S u p l e  F i l e  : fJ237 Sample I D :  OB-YO030-RZD T l T C  

801 C a p i t o h  D r .  . Response F i l e  : ICALFNlZ TLI I O :  61-37-55156 
Durham. NC 27713 Date Analyzed : 11/13/92 

(919) 544-5729 Date Reported : 11/29/92 
Projact  Number: 22355 

auan t i t a t i on  Results Method 8240CM 

Analyts Area Rf SCAN I S I D  Ant. Code Ouan FLAG 
( W )  L i m i t  

2-Hexanone 
4-Y.thyl-2-pentanone 
Tetrachloroethene 
1.1.2.2-Tetrachloroathane 
Toluene 
Ch lorobenzena 
Ethylbenzme 
Styrene 
m-lp-Xy Lena 
0-Xylene 
E thy l  methacrylate 
1.2.3-Triehloropropane 
1.3 Dichlorobenzene 
1.4 Dich lorobenzena 
1.2 Dichlorobenzene 
Cvmsna (isopropylbanzene) 
*-Pinene 
0-Pinene 
P-Cymene 

0 
0 
0 
0 

2295 
0 

101 
0 

426 
115 

0 
D 
0 
0 
0 
0 

26961 
11 384 
55556 

0.129 
0.241 
0.533 
0.280 
0.896 
0,882 
0.512 
0.809 
0.567 
0.538 
0.428 
0.214 
0.989 
0.777 
0. 602 
1.398 
1.398 
1.468 
1.816 

0 28 
0 29 
0 29 
0 29 

651 29 
0 29 

1112 29 
0 29 

1138 29 
1209 29 

0 29 
0 29 
0 29 
0 29 
D 29 
0 29 

1278 29 
1432 29 
1678 29 

0.003 NO 0.05 
0.002 NO 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
0.055 0 0.05 
0.001 NO 0.05 
0.004 E 0.05 
0.001 NO 0.05 
0.016 E 0.10 
0.005 E 0.05 
0.001 ND 0.05 
0.002 NO 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.411 D 0.05 
0.165 D 0.05 
0.851 D 0.05 

Surrogate Summary Ares RF Scan IS10 Amount Code %REC 
( U 9 )  - 4..1_____=3____________________=__ - 

1.2-Dichloroethane-d4 4435 2.001 582 1 0.294 D 117.8 
Benzene-d6 16708 1.555 562 15 0.303 0 121.2 
Toluene-d8 14419 1.164 641 29 0.260 D 104.0 

// ,ZT1 T7 Date - - - Rereired by 
NO -Not Oetectad: D -  Detected: E -  Eatiaatad; I- I n t a r n a l  Standard Orgrev "2.5 

~ 

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



I 
Triangle Laboratories of RTP, Ine .  Sampls F i l s  : FJ238 Sample IO: OB-MOOSO-RZE T l T C  

Durham. NC 27713 Data Analyzed : 11/13/92 
(919) 544-5729 Date Reported : 11/29/92 

Project  Number: 22355 
avant i ta t inn  Results Wathod 8240cAA 

Anelyta Area RF SCAN IS10 Amt.  Code m a n  FLAG 

801 Capitola o r .  Response F i  la : ICALFNl2  TL1 I O :  81.37-57158 I 
I _  
'I rn 

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

- 
(UP) L i m i t  

Brmochloramethane 1833 517 1 I 
Ch lormethane 15109 1.087 125 1 1.931 E 0.05 - 
Brmnethane 1086 1.090 185 1 0.136 0 0.05 - 
Vinyl  ch lo r ide  440 1.732 142 1 0.035 E 0.05 - 
Chloroethana 0 1.185 0 1 0.002 NO 0.05 - 
Yothylane ch lo r ide  1497 2.249 353 1 0.091 0 0.05 - 
Acetona 8398 0.602 319 1 1.450 E 0.05 - 
Carbon d iau l f i da  2630 5.737 303 1 0.083 0 0.05 - 
1 .l -Dish loroethene 0 1.458 0 1 0.002 NO 0.05 - 
1 ,l-Dichloroathen. 0 4.981 0 1 0.001 NO 0.05 - 
t r e n r - 1 . 2 - 0 i ~ h l o r o e t h . n .  0 1.710 0 1 0.002 NO 0.05 - 
Chloroform 0 5.048 0 1 0.001 NO 0.05 - 
1.2-Dichloroethane 0 2.802 0 1 0.001 NO 0.05 - 
Dimethyl d i r v  l f i d e  0 3.983 0 1 0.001 NU 0.05 - 
cia-1.2-Oichloroathena 0 1.932 0 1 0.001 NO 0.05 - 
Dimethyl au l f i da  0 2.719 0 1 0.001 NU 0.05 - 
A o r y l m i t r i  la 300 0.784 386 1 0.054 0 0.05 - 
lodomathane 20713 3.828 303 1 0.779 0 0.05 - 
"-H.Xa"O 1498 5.495 416 1 0.037 E 0.05 - 
Tart-Butyl  Dathyl  athar 0 4.951 0 1 0.001 NO 0.05 - 
1.3-butadiene 0 1.818 0 1 0.002 NO 0.05 - 
Vinyl  Bromide 0 1.191 0 1 0.002 NO 0.05 - 
TrichlorDfluoromethana 451 2.339 229 1 0.026 E 0.05 - 
Isooctane 0 20.258 0 1 0.001 NO 0.05 - 
A l l y l  ch lo r ide  0 1.490 0 1 0.002 NO 0.05 - 
1.4-Oiflnorobanrens 10838 642 15 I 

2-Butanone 294 0.023 505 15 0.295 D 0.05 - 
1 .1.1 -Trichloroethane 0 0.830 0 15 0.001 NO 0.05 - 
Carbon te t rach lo r ide  0 0.602 0 15 0.001 NO 0.05 - 
Vinyl  acetate 0 0.630 0 15 0.001 NO 0.05 - 
Brmodichloromethene 0 0.893 0 15 0.001 NO 0.05 - 
1.2-Oichloropropans 0 0.807 0 15 0.001 NU 0.05 - 
trans-1.3-Dieh loropropene 0 0.598 0 15 0.001 NO 0.02 - 
Trichloroethene 0 0.480 0 15 0.001 NO 0.05 - 
Dibroaochlorwethens 0 0.383 0 15 0.001 NO 0.05 - 
1.1 .2-Trichloroathona 0 0.243 0 15 0.002 NO 0.05 - 
Benzene 179763 1.576 587 C15 2.631 E 0.05 - 
sis-l.3-Dichloropropana 0 0.701 0 15 0.001 NO 0.08 - 
8 r m o f  orm 0 0.250 0 15 0.002 NO 0.05 - 
Dibrmrnathane 0 0.229 0 15 0.002 NO 0.05 - 
1.4-olchloro-2-butana 0 0.083 0 15 0.008 NO 0.05 - 

13538 1080 29 I 

WD .Not Detected: 0- Oetscted: E-  Estimated; I- I n t a r n a l  Standard Orgrav v2.5 I 
I 6 2 2 3  



~ r i e n g l e  Laboratories of RTP.  Inc.  Sample F i l a  : FJ238 Sample ID: OB-YOO3O-RZE T / T C  

801 Capitola O r .  Response F i l e  : ICALFNl2 TLI I D :  81-37-57158 
Durham. NC 21713 
(919) 544-5729 

nuan t i t a t i on  Results Method 8240CM 

Date AnaLyrsd : 11/13/32 
Date Reported : 11/29/92 
Project  Number: 22355 

Analyta Area RF SCAN ISID *at. Coda Ouan FLAG 
(US) Lqmit 

2-Hexanone 
4-YIthyl-2-pentanone 
Tetrach loroethane 
1.1.2.2-Tatrashloroethene 
Toluene 
Ch lorobsnzane 
Ethylbenzene 
Styrane 

e-Xylene 
E t h y l  msthscrylate 
1.2.3-Trichloropropane 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1.2 Diehlorobenzana 
Cumene (isopropylbenzene) 
A-Pinene 
8-Pinene 
P -Cymene 

D-/p.Xy (en. 

0 
0 
0 
0 

49537 
0 

752 
1299 
1529 
641 

0 
0 
0 
0 
0 
0 

1010743 
470392 
42182 

0.129 
0,241 
0.533 
0.280 
0.898 
0.882 
0.512 
0.809 
0.567 
0.538 
0.428 
0.214 
0. 989 
0.777 
0.802 
1.398 
1.398 
1.468 
1.818 

0 29 
0 29 
0 29 
0 29 

852 29 

0 29 
1113 29 
1214 29 
1137 29 
1210 29 

0 29 
0 29 
0 29 
0 29 
0 29 
0 29 

1302 29 
1450 29 
1679 29 

0.003 ND 0.05 
0.002 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
1.022 E 0.05 
0.001 ND 0.05 
0.027 E 0.05 
0.030 E 0.05 
0.050 E 0.10 
0.022 E 0.05 
0.001 ND 0.05 
0.002 NO 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 ND 0.05 

13.351 E 0.05 
5.917 E 0.05 - 
0.428 D 0.05 - 

~~~~~~~~~~ 

Surrogate Summary Area RF Scan ISID Amount Code XREC 

( W )  
I_-- _D__DD--I__pp__------=mP=* 

1.2-0ichlorcathsne-d4 3975 2.001 583 1 0.271 0 108.4 
Benzena-d6 14544 1.555 582 15 0.216 D 86.4 
Toluene-d8 18531 1.184 842 29 0.258 0 103.2 

/ J  /A?/ 97 oat. - - - L, Reveiwed by 
No -Not Dat*cted; 0- Detected; E-  Estimated; I -  I n t e r n a l  Standard 

G-224 

Orgrev v2.5 

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



Triangle Laboratories o f  RTP, !no. Sample F i l e  : FJ238 Sample I D :  OB-MO30-RZF T l l C  

801 Cspitola o r .  Response F i  l e  : ICALFN12 TLI ID: 81.37-59160 
Durham, NC 27713 Dote Analyzed : 11/13/92 
(g1Q) 544-5728 Data Reported : 11/28/82 

Project  Number: 22355 

I 
I auant i ta t ion  Results Method 8240CM 

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

Analyte 

Bromoch lotomethane 
Chloromethane 
Brcawethane 
V iny l  chlor ide 
Chloroethane 

Methy Lana th l n r i  de 
Acetone 
Carbon d i su l f i de  
1.1-Dichloroethens 
1 ,I-dish loroethane 
trans-1.2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
Dimethy l d i  cu l f  ida  
c i s - 1  .2.Dich loroethene 
Dimethy l su l f i de  
Ac ry lon i t r i  l e  
lodomethane 
n-Hexane 
Tart-Butyl  methyl ether 
1.3-butadiene 
V iny l  Bromide 
Trichlorofluoromsthane 
Isooctane 
A l l y l  ch lo r ide  
1.4-Oifluorobenrene 
2-B"tanone 
1.1.1-Trichloroethene 
Carbon te t rsch  l o r i de  
V iny l  acetate 
Brwodich lorwethane 
1.2-Dichloropropane 
trans-1.3-Oichloropropene 
Tr ich  loroethene 
Dibrmoch lorwethone 
1,1.2-Trichlorosthana 

Benzene 
cfs.l.3-Dichloropropane 

Brmofora 
Dibroromethane 
1.4.0ich loro-2-butsna 

13 Lorobenzans-d5 

1765 
26851 

1138 
625 

0 
7058 
8367 
2243 

0 
0 
0 
0 

. o  
0 
0 
0 

252 
18172 
1225 

0 
0 
0 
0 
0 
0 

10061 
214 

0 
0 
0 
0 
0 
0 
0 
0 
0 

103247 
0 
0 
0 
0 

11487 

1.067 
1.090 
1.732 
1.185 
2.249 
0.602 
5.737 
1.458 
4.901 
1.710 
5.048 
2.802 
3.883 
1.832 
2.719 
0.764 
3.828 
5.485 
4.851 
1.616 
1.191 
2.338 

20.258 
1.490 

0.023 
0.630 
0.602 
0.830 
0.883 
0.607 
0.588 
0.480 
0.383 
0.243 
1.578 
0.701 
0.250 
0.228 
0.083 

517 1 
125 1 
184 1 
141 1 

0 1  
352 1 
317 1 
302 1 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

385 1 
303 1 
418 1 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

841 15 
504 15 

0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
D 15 
0 15 

586 15 
0 15 
0 15 
0 15 
0 15 

1079 29 

I ND -Not Detected: 0-  Detected; E-  Estimated: I- I n t e r n a l  Standard 

I 
3.584 E 0.05 
0.148 D 0.05 
0.051 D 0.05 
0.002 ND 0.05 
0.445 D 0.05 
2.204 E 0.05 
0.055 D 0.05 
0.002 ND 0.05 
0.001 ND 0.05 
0.002 NO 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.047 E 0.05 
0.748 D 0.05 
0.032 E 0.05 
0.001 NO 0.05 
0.002 ND 0.05 
0.002 ND 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.002 NO 0.05 

I 
0.232 D 0.05 
0,001 ND 0.05 
0.001 ND 0.05 
O.i% ND 0.05 
0 .K:  ND 0.05 
0.001 ND 0.05 
0.001 ND 0.02 
0.001 ND 0.05 
0.001 NO 0.05 
0.002 ND 0.05 
1.628 E 0.05 
0.001 NO 0.08 
0.002 mn 0.05 
0.002 ND 0.05 
0.006 ND 0.05 

I 

Orprev v2.5 

I 6 2 2 5  



l r i a n g l e  Laboratories of RTP, Inc .  Sample F i l e  : FJ239 Sample IO: 08-M030-R2F T l T C  

801 Capitola Or. Response F i l e  : ICALFN12 TLI 10: 61-37-59160 

Durham, NC 27713 
(919) 544-5729 

Date Analyzed : 11113192 
Data Reported : 11129192 
Project  Number: 22355 

auan t i t a t i on  Results Method 8240CM 
-=-=--- - 
Analyte Area RF SCAN IS10 A m t .  Code auan FLAG 

(UP) L im i t  

2-n.r.nona 

4-Y.thyl-2-pentanone 
Tetrachloroethane 
1,1,2.2-~etrachlorosthan. 
Toluene 

Chlorobenzene 
€ thy  Ibmrene 
Styrene 
m-lp-Xylene 
o-Xylene 
E thy l  methacrylate 
1.2.3-Trichloropropane 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumme (isopropylbanzene) 
*-Pinene 
8-Pinene 
P-cynans 

0 
0 
0 
0 

51053 
0 

322 
0. 

1381 
321 

0 
0 
0 
0 
0 
0 

330163 
71678 

242807 

0.129 
0.241 
0.533 
0.280 
0.896 
0.882 
0.512 
0.809 
0.567 
0.538 
0.428 
0.214 
0.989 
0.777 
0.802 
1.398 
1.398 
1.468 
1.818 

0 
0 
0 
0 

85 1 
0 

1113 
0 

1138 
1209 

0 
0 
0 
0 
0 
0 

1265 
1434 
1685 

29 
29 
29 
28 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 

0.003 NO 0.05 
0.002 NO 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
1.239 E 0.05 
0.001 NO 0.05 
0.014 E 0.05 
0.001 ND 0.05 
0.052 E 0.10 
0.013 E 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
5.135 E 0.05 
1.062 E 0.05 
2.904 E 0.05 

Surrogate Summary Area RF Scan IS10 Amount Code XREC 

(ue)  

1 ,2 -O ich lo r~~ thane-d4  
Benzene-d6 
Toluene-d8 

3788 2.001 582 1 0.288 D 107.2 
14591 1.555 581 15 0.233 0 93.2 
14047 1.184 841 29 0.258 D 103.2 

D'te - - - 
Revefrad by 
UD -Not Detected: D -  Oetastad: E-  Estimated: I- I n t e r n a l  Standard Orgrev v2 .5  

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

G-226 

I 
I 



I 
T r i a n s h  Laboratories o f  RTP, Ins.  Sample F i l e  : FJ240 Sample I O :  OB-Y0030-R3A T I T C  

601 Capitola or. Response F i l e  : ICALFNlZ T L I  I O :  61-37.81182 
Durham. NC 27713 Date Analyzed : 11/13/82 
(818) 544-5729 Data Reported : 11/29/82 

Project  Number: 22355 
Puant i ta t ion  Results Wthod 6240cM 

I 
lb 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Analyte Area RF SCAN ISID Amt. Code Puen FLAG 
(UP) L im i t  

Brmochlorweth8ne 1743 517 1 I 

Chlorwathane 34786 1.067 125 1 4.676 E 0.05 - 
Brmaethana 1331 1.090 184 1 0.175 0 0.05 - 
Vinyl  ch lo r ide  872 1.732 141 1 0.072 0 0.05 - 
Ch loroethana 0 1.165 0 1 0.002 NO 0.05 - 
Wthylene ch lo r ide  764 2.248 352 1 0.050 0 0.05 - 
Acetone 11287 0.602 315 1 2.884 E 0.05 - 
Carbon d i su l f i de  2686 5.737 302 1 0.087 0 0.05 - 
1 ,l -Dishloroethane 0 1.456 0 1 0.002 NO 0.05 - 
trans-1.2-Oichloroethen~ 0 1.710 0 1 0.002 NO 0.05 - 
Chloroform 0 5.046 0 1 0.001 NO 0.05 - 
1.2-Dishloroethane 0 2.802 0 1 0.001 NO 0.05 - 
Dimethyl d i s u l f i d e  0 3.883 0 1 0.001 NO 0.05 - 
cis-1.2-Dishloroetheno 0 1.932 0 1 0.001 YO 0.05 - 
Dimethyl s u l f i d e  0 2.718 0 1 0.001 NO 0.05 - 
A c r y l o n i t r i l e  383 0.784 365 1 0.074 0 0.05 - 
Iodmethane 22136 3.828 302 1 0.675 0 0.05 - 
n-naxane 1701 5.485 416 1 0.M4 E 0.05 - 
Tart -Buty l  methyl ether 0 4.851 0 1 0.001 NO 0.05 - 
1 .J-butadiene 0 1.818 0 1 0.002 NO 0.05 - 
Vinyl  Bromide 0 1.181 0 1 0.002 NO 0.05 - 
Trich lo ro f  luoroaethana 818 2.338 229 1 0.038 E 0.05 - 
I 8 O O C  tone 0 20.258 0 1 0.001 NO 0.05 - 
A l l y l  ch lo r ide  0 1.480 0 1 0.002 NO 0.05 - 
2-but anone 459 0.023 502 15 0.464 0 0.05 - 
1.1 ,I-Trichloroathane 0 0.630 0 15 0.001 NO 0.05 - 
Carbon te t rach lo r i de  0 0.802 0 15 0.001 NO 0.05 - 
v i n y i  acetate 0 0.630 0 15 0.001 NO 0.05 - 
Brmodichlormethens 0 0.683 0 15 0.001 NO 0.05 - 
1.2-Oichloropropana 0 0.607 0 15 0.001 NO 0.05 - 
tr ans-1.3-Oich loropropene 0 0.588 0 15 0.001 ND 0.02 - 
Trichloroethena 0 0.480 0 15 0.001 NO 0.05 - 
oibrwoch lormethane 0 0.383 0 15 0.001 NO 0.05 - 
1.1.2-lr ichloroathane 0 0.243 0 15 0.002 NO 0.05 - 
~8nzana 107123 1.578 568 15 1.577 E 0.05 - 
cis- l .3 -D ich  loropropene 0 0.701 0 IS 0.001 ND 0.08 - 

0 0.250 0 15 0.002 NU 0.05 - Brmoform 
Oibrmomthana 0 0.228 0 15 0.002 NO 0.05 - 
1.4-Oichloro-2-butena 0 0.083 0 15 0.006 NO 0.05 - 

1.1-Oichlororthane 0 4.981 0 1 0.001 YD 0.05 - 

1.4-Oif luorobmzene 10774 641 15 I 

12805 1076 28 I 

NO -Not Detected; 0 -  Detected: E-  Estimetad; I -  I n t e r n a l  Standard Orgrev v 2 . 5  I 
6 2 2 7  



Triangle Laboratories of RTP,  Ins. Sample F i l a  : FJ240 Sample IO: 08-YOO3O-R3A T l T C  

801 Capitola O r .  Response F i l a  : ICALFNIZ TLI 10: 81-37-81162 
Durham. NC 27713 Oats Analyzed : 11/13/92 
(919) 544-5729 Date Reported : 11/29/92 

Project  Number: 22355 
auent i ta t ion  Results Mothod 8240W 

I 

Analyta *Tea RF SCAN ISID ht.  Coda auan FLAP 
(UO) L lm i t  

2-Hexanone 
4-Wathyl-2-pentanona 
Tetrachloroathene 
t.1.2.2-l~trachloroothana 
Toluene 
Chlorobenzene 
Ethylbsnzans 
Styrene 
m-lp-Xylene 
o-xylane 
Ethy l  methacrylate 
1 .2 .J -T r i ch lo rop rop~n~  
1.3 Oichlorobenzane 
1.4 Dichlorobenzene 
1.2 Oichlorobenzene 
Cuaene (iaopropylbanzene) 
*-Pinene 
E-Pinene 
P . Cymene 

0 
0 
0 
0 

48328 
0 

361 
0 

1302 
332 
0 
0 
0 
0 
0 
0 

788646 
253507 
87004 

0.129 
0.241 
0.533 
0.280 
0.898 
0.882 
0.512 
0,809 
0.567 
0.538 
0.428 
0.214 
0.989 
0.777 
0.802 
1.398 
1.388 
1.488 
1.818 

0 
0 
0 
0 

851 
0 

1112 
0 

1138 
1208 

0 
0 
0 
0 
0 
0 

1296 
1441 
1882 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
2s 
29 
29 
29 
29 
29 
29 

0.003 NO 
0.002 NO 

0.001 NO 

0.001 NO 

1.070 E 
0.001 ND 

0.014 E 

0.001 NO 

0.048 E 
0.012 E 
0.001 NO 

0.002 NO 

0.001 NO 
0.001 NO 

0.001 NO 
0.001 NO 

11.189 E 
3.425 E 
0.949 0 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 _. 

0.05 - 

0.05 - 
0.05 - 
0.10 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

0.05 - 
0.05 - 

0.05 - 

0.05 - 
0.05 - 

Surrogate Summary Area RF Scan I S I D  Amount Code XREC 

(UP)  

1.2-Oichloroathan~-d4 
Benzene-d8 
Toluene-d8 

4333 2.001 582 1 0.310 0 124.0 
15841 1.555 581 15 0.238 0 94.4 
15202 1.184 841 29 0.255 0 102.0 

0.t. - - - Revairad by 4 
No -Not Dateoted: D- Detected; E -  Elt imatad: I- I n t e r n a l  Standard 

G-228 

Orgrav v2.5 



Triangle Laboratories o f  RTP, Inc. sample F i l e  : FJ241 Sample I D :  DB-YO030-R38 T l T C  

801 C a p i t o h  nr. Response F i l e  : ICALFNlZ TLI I D :  61-37-83164 

Durham. NC 27713 Date Analyzed : 11/13/92 
Date Reported : 11/29/92 
Project Number: 22355 

I (818) 544-5729 

Ounnt i tat ion Resul ts  Uethod 8240cM 

Analyte Area RF SCAN I S I D  Amt. Code Puan FLAP 
L i m i t  

1- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(UP) 

Brooch  lormethane 1719 517 1 I 
Chloromethane 34665 1.087 125 1 4.724 E 0.05 - 
Bromwethana 1412 1.090 185 1 0.188 0 0.05 - 
Vinyl  ch lo r ide  831 1.732 142 1 0.078 D 0.05 - 
Chloroethena 0 1.185 0 1 0.002 NO 0.05 - 
Uethylene ch lo r ide  350 2.249 351 1 0.023 E 0.05 - 
Acetone 19058 0.802 308 1 4.803 E 0.05 - 
Carbon d i s u l f i d e  2524 5.737 302 1 0.064 0 0.05 - 
1.1 -Dichloroethene 0 1.458 0 1 0.002 ND 0.05 - 
1.1 -Dichloroathane 0 4.881 D 1 0.001 ND 0.05 - 
trans- l .2-0ich loroethene D 1.710 0 1 0.002 ND 0.05 - 
Chloroform 0 5.048 0 1 0.001 ND 0.05 - 
1.2-Dichloroethane 0 2.602 0 1 O.DO1 ND 0.05 - 
Dimethy 1 d isu  If ide  0 3.983 0 1 0.001 NO 0.05 - 
518-1 ,Z-Dichloroethene 0 1.932 0 1 0.002 NO 0.05 - 
Dimethyl s u l f i d e  0 2.719 D 1 0.001 NO 0.05 - 
A c r y l o n i t r i l e  468 0.764 383 1 0.089 0 0.05 - 
lodomethane 20505 3.826 302 1 0.822 0 0.05 - 
n-Hexane 1378 5.495 415 1 0.036 E 0.05 - 
Tart -Buty l  methyl other 0 4.851 0 1 0.001 NO 0.05 - 
1.3-butadiene D 1.816 0 1 0.002 NO 0.05 - 
Viny l  Bromide 0 1.181 0 1 0.002 NO 0.05 - 
Trich lo ro f  luoromsthone 471 2.339 229 1 0.029 E 0.05 - 
Isooctane 0 20.258 0 1 0.001 NO 0.05 - 
A l l y l  ch lo r ide  0 1.490 0 1 0.002 NO 0.05 - 
Z-Butanone 448 0.023 501 15 0.447 0 0.05 - 
1 .l , l -Tr ichloroethsns 0 0.830 0 15 0.001 NO 0.05 - 
Carbon te t rach lo r i de  0 0.802 0 15 0.001 ND 0.05 - 
Viny l  acetate 0 0.830 0 15 0.001 NO 0.05 - 
Bromodichloromethene 0 0.693 0 15 0.001 ND 0.05 - 
1.2-Dichloropropane 0 0.807 0 15  0.001 ND 0.05 - 
trans-1.3-nich loropropene 0 0.598 0 15 0.001 ND 0.02 - 
Trichloroethens 0 0.480 0 15 0.001 NO 0.05 - 
Dibromoch loromethane 0 0.383 0 15 0.001 NO 0.05 - 
1.1.2-Trichloroethena 0 0.243 0 15 0.002 ND 0.05 - 
0enzene 101186 1.578 585 15 1.471 E 0.05 - 
cir. l .3 -~ ich lo ropropeno 0 0.701 0 15 0.001 ND 0.08 - 
Bromoform 0 0.250 0 15 0.002 ND 0.05 - 
Dibrwomethene ,' 0 0.228 0 15 0.002 ND 0.05 - 
1.4.~ ich  loro-2-butene 0 0.083 0 15 0.008 NO 0.05 - 

1.4-Difluorobanzene 10807 841 15 I 

Ch lorobenzene-d5 12825 1078 29 I 

I 
NO .Not Detected: 0- Detected: E- Estimated: I- I n t e r n a l  Standard I Orgrev v 2 . 5  

I 6-229 



Triangle Laboratories o f  RTP. Inc.  Sample F i l e  : FJ241 Sample I D :  OB-YD030-R38 T l T C  

Durham. NC 27713 
(919) 544-5729 

Puant i ta t ion  Results k t h o d  8240CM 

801 Capitola Or. Response F i l e  : ICALFNl2 TLI I o :  81-37-83/84 
Data Anatyzsd : 11/13/92 
Date Raportsd : 11/29/92 
Project  Number: 22355 

Analyte Are. RF SCAN ISID ht.  Code auan FLAG 

(U9) L im i t  

2.Haxanone 
4-Ysthyl-2-pentanone 
Tatrach loroethane 
1.1.2.2-Tetrachloroathene 
Toluene 

Chlorobenzene 
Ethy lbenzene 
Styrena 
m-lp-Xylene 
o-xy1sne 
E thy l  methacrylate 
1.2.3-Trichloropropane 
1.3 Dichlorobenzene 
1.4 Oichlorobenzena 
1.2 Dichlorobenzene 
Cumene (isopropylbanzene) 
*-Pinene 
8-Pinene 
P-Cymane 

0 
0 
0 
0 

61159 
0 

0 
381 

1868 
41 7 

0 
0 
0 
0 
0 
0 

555739 
88353 

1831 00 

0.129 0 29 
0.241 0 29 
0.533 0 29 
0.280 0 29 
0.898 851 29 
0. 882 0 29 
0.512 1112 28 
0. eo9 0 29 
0.587 1136 29 
0.538 1209 29 
0.428 0 29 
0.214 0 29 
a. 98s 0 28 
0.777 0 29 
0.802 0 29 
1.398 0 29 
1.398 1290 29 
1.468 1435 29 
1.818 1888 29 

0.003 ND 0.05 - 
0.002 ND 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
1.320 E 0.05 - 
0.001 NO 0.05 - 
0.014 E 0.05 - 
0.001 NO 0.05 - 
0.064 E 0.10 - 
0.015 E 0.05 - 
0.001 ND 0.05 - 
0.002 NO 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
1.138 E 0.05 - 
1.948 E 0.05 - 
7.889 E 0.05 - 

1' /27/77 Date - - - 4 Rwsiwed by 
NQ -Not Detacted; D- Detected: E -  Eatiaated: I- In ta rna l  Standard 

6 2 3 0  

Orgrw  v2.5 

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



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

Triangle Laboratories o f  RTP, Inc.  Sample F i l e  : FJ242 Semple 10: 08-Y0030-R3C T l T C  

801 Capitole or. Response F i l e  : ICALFNIZ TLI IO: 61-37-65/66 
Ourhem, NC 27713 Date Analyzed : 11/13/92 
(9191 544.5729 Date Reported : 11/29/92 

Prolmct Numbar: 22355 
Ouent i tet ion Results Yathod 8240CM 

Ana l i t s  Area RF SCAN I S I D  Amt. Code Ouan FUO 
(UP) L lm i t  

8rcaochlormethana 
Chlorcaethene 
BromMethana 
V iny l  chlor ide 
Chloroethane 
Methylane ch lo r ide  
Acetone 
Carbon d i s u l f i d e  
1.1-Oichloroethene 
1.1 -0ichloroethene 
trens.1.2-Dichloroethane 
Chloroform 
1.2-Oichloroethane 
Dimethyl d i s u l f i d e  
cis-1.2.Oichloroethsne 
Dimethy l su I f  i d s  
A c r y l o n i t r i l e  
lodomethane 
n-Hexane 
Tart-Butyl  methyl ethar 
1.3-butadiene 
V iny l  Bromide 
Tr ichlorof  luorcaethana 
Iaooctane 
A l l y l  chlor ida 
1.4-Oifluorobenzene 
2-Butanone 
1.1 ,l -Trichloroethana 
Carbon te t rach lo r i de  
V iny l  scoteta 
8romodichlorcaethane 
1.2-Dichloropropane 
trenr-1.3-Oichloropropene 
Tr ich  Loroethene 
Dlbromochlormethans 
1.1,2-Tr ichloro~thane 

Benzene 
c i s . l , 3 -~ leh  loropropene 

Bromoform 
0lbrmo.sthsne 
1.4.Dish loro-2-butene 

Ch lorobsnzene-d5 

, 1727 
39281 

1291 
1037 

0 
288 

18814 
2518 

0 
0 
0 
0 
0 
0 
0 
0 

466 
20825 

1565 
0 
0 
0 

492 
0 
0 

11157 
522 

0 
0 
0 
0 

. o  
0 
0 
0 
0 

107028 
0 
0 
0 
0 

13342 

1.067 
1 .os0 
1.732 
1.185 
2.249 
0.602 
5.737 
1.458 
4.981 
1.710 
5.048 
2.602 
3 .  983 
1.832 
2.719 
0.764 
3.628 
5.495 
4.951 
1.616 
1.191 
2.339 

20.258 
1.490 

0.023 
0.630 
0.602 
0.630 
0.693 
0.607 
0.508 
0,480 
0.383 
0.243 
1.576 
0.701 
0.250 
0.229 
0.083 

517 
125 
184 
142 

0 
352 
313 
302 

0 
0 
0 
0 
0 
0 
0 
0 

384 
303 
41 5 

0 
0 
0 

230 
0 
0 

841 
502 

0 
0 
0 
0 
0 
0 
0 
0 
0 

686 
0 
0 
0 
0 

1080 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1. 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

15 
15 
15 
15  
15 
15 
15 
15 
15 15 

15 
15 
15 
15 
15 15 

29 

I 
5.327 E 
0.171 0 
0.087 D 

0.002 NO 

0.018 E 
4.066 E 
0.064 0 
0.002 NO 

0.001 NO 
0.002 NO 
0.001 NO 
0.001 NO 

0.001 NO 
0.001 MD 
0.001 NO 

0.088 D 

0.831 0 
0.041 E 
0.001 ND 
0.002 NO 
0.002 NO 

0.030 E 
0.001 ND 

0.002 NO 

I 
0.509 0 
0.001 NO 

0.001 NO 
0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 ND 
0.001 NO 

0.002 NO 

1.522 E 

0.001 no 
0.002 NO 
0.002 NO 

0.005 NO 

1 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.02 
0.05 
0.05 
0.05 
0.05 
0.08 
0.05 
0.05 
0.05 

I 
NO .Not Detected: 0- Detested: E -  Estimated: I- I n t e r n a l  Standard Orgrev v2.5 I 

6 2 3 1  



Tr iang le  Laboratories of RTP. Inc.  Sample F i l e  : FJ242 Sample I D :  06-Y0030-R3C T l T C  

801 Capitola Or. Responae F i l e  : ICALFN12 TLI I O :  81-37-85166 
Durham, NC 27713 Date Analyzed : 11/13/92 

(919) 544-5729 Data Reported : 11/29/92 
Project Number: 22355 

R u m t i t a t i o n  ~ e s u l t r  Ysthnd 8240CM 

Analyte Area RF SCAN ISID bmt. Code Puan FUO 
(UO) L im i t  

I 
I 
I 

2-Hexanone 
4-Yethyl.2-pentanone 
Tetrachlorosthsne 

1.1.2.2-Tetrachloroethane 
Toluene 
Ch Lorobanzsne 
Ethylbenzene 
Styrene 
a- lp-Xylene 
o-xylene 
E thy l  methacrylate 
1.2.3-Trichloropropane 
1.3 Dichlorobenzene 
1,4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumme (iropropylbenzene) 
A-Pinane 

B-Pinene 
P-cymene 

0 
0 
0 
0 

71437 
0 

525 
0 

2298 
509 
0 
0 
0 
0 
0 
0 

859834 
17331 9 
172529 

0.129 
0.241 
0.533 
0.280 
0. 898 
0.882 
0.512 
0.809 
0.587 
0.538 
0.428 
0.214 
0.989 
0.777 
0.602 
1.398 
1.398 
1.468 
1.818 

0 29 
0 29 
0 29 
0 29 

852 29 
0 29 

1113 29 
0 29 

1137 29 
1209 29 

0 29 
0 29 
0 29 
0 29 
0 29 
0 29 

1294 29 
1439 29 
1885 29 

0.003 NO 0.05 
0.002 NO 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
1.494 E 0.05 
0.001 NO 0.05 
0.019 E 0.05 
0.001 NO 0.05 
0.078 E 0.10 
0.018 E .0 .05  
0.001 NO 0.05 
0.002 ND 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
8..844 E 0.05 
2.212 E 0.05 
1.718 E 0.05 - 

Surrwate  Summery Area RF Scan IS10 Amount Code XREC 

' (UP) 

I 
1 
I 
1 
I 
I 
t 

4197 2.001 582 1 0.304 D 121.8 
16090 1.555 580 15 0.232 D 92.8 
15274 1.184 841 29 0.242 D 96.8 

/ I  / 27, % Date - - - r L  
Rsveired by 

ND -Not Detected: D -  Detected: E- Estimated: I -  I n t e r n a l  Standard 

G-232 

Orgrav v2.5 

I 
I 
I 
1 
I 
I 
I 
I 
- 



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

Triangle Laboratories of RTP. Inc .  sample f i l a  : FJ243 sample IO: O B - M O 3 O - R 3 0  T I T C  

801 Capitol. or. Responra f i l e  > ICALFNl2 TLI ID: 61.37-67168 
Ourham. UC 27713 Date Analyzed : 11/13/92 
(818) 544-5728 Date Reported : 11129/92 

Project  Number: 22355 
Ouant i tat ion Results h t h o d  8240cM 

Analyta Area RF SCAN ISID h t .  Code auan FLAG 
(UP) L i m i t  

Brmoch loromethane 
Ch lormethane 
Brmomethana 
V lny l  ch lo r i de  
Ch loroethane 
Mathy lene ch lo r lde  
Acetone 
Carbon di:ulf ids 
1.1 -0ichloroethene 
1 .I-Dichloroethane 
trans-1.2-Oichloroathsn. 
Chloroform 
1.2-Oichloroethans 
Dimethyl d i s u l f i d e  
c i s -1  .2-Dichloroethena 
Dimethyl a u l f i d e  
A c r y l o n i t r i  Le 
lodomethane 
n-Hexane 
Tert-Butyl  methyl bther 

1.3-butadiene 
V iny l  Bromide 
l r i c h l o r o f  luoromethans 
Isooctane 
A l l y l  ch lo r ide  
1.4-Difluorobenzene 
2-Butanons 
1.1.1 -Tr ich  Loroethane 
Carbon te t rach lo r i ds  
V iny l  acetate 
Brmodich lormethens 
1.2-Dishloro~ropane 
trans-1.3-Oichloropropana 
Tr ich  loroethene 
Dibromochlormethane 
1 ,l .2-Trlchloroethane 

Benzene 
CIS-I ,3.olch loropropane 

Bromof orm 
0ibrmometh.ne 
1.4-0lchloro-Z-but~ne 

ch lorobanxene-d5 

1841 
33318 

1218 
847 

0 
203 

11752 
2437 

0 
0 
0 
0 
0 
0 
0 
0 

373 
20078 
1558 

0 
0 
0 

421 
0 
0 

11 084 
400 

0 
0 
0 
0 
0 
0 
0 
0 
0 

110231 
0 
0 
0 
0 

12964 

1.067 
1.090 
1.732 
1.185 
2.248 
0.602 
5.737 
1.456 
4.881 
1.710 
5.048 
2.602 
3.983 
1.832 
2.719 
0.764 
3.628 
5.495 
4.051 
1.616 
1.191 
2.339 

20.258 
1.490 

0,023 
0,630 
0.602 
0.830 
0.693 
0.807 
0.598 
0.480 
0.383 
0.243 
1.578 
0.701 
0.250 
0.229 
0.083 

517 1 
124 1 
184 1 
141 1 

0 1  
353 1 
310 1 
304 1 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

383 1 
303 1 
415 1 

0 1  
0 1  
0 1  

231 1 
0 1  
0 1  

841 15 
501 15 

0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

585 15 
0 15 
0 15 
0 15 
0 15 

1078 29 

I 
4.240 E 0.05 
0.152 0 0.05 
0.066 0 0.05. 
0.002 NO 0.05 
0.012 E 0.05 
2.651 E 0.05 
0.058 D 0.05 
0.002 ND 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.086 0 0.05 
0.751 0 0.05 
0.038 E 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
0.002 NO 0.05 
0.024 E 0.05 
0.001 NO 0.05 
0.002 NO 0.05 

I 
0.393 D 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0,001 NO 0.02 
0.001 NO 0.05 
0.001 NO 0.05 
0.002 NO 0.05 
1.576 E 0.05 
0.001 NO 0.08 
0.002 NO 0.05 
0.002 NO 0.05 
0.m no 0.05 

I 

NO .not Detected; 0 -  Detected; E- Estimated; I- I n t e r n a l  Standard Orprev v2.5 

6 2 3 3  



Triangle Laboratories of RTP, I n e .  Sample F1 l e  : FJ243 Sample I D :  OB-M030-R3D T / T C  

801 Capitola D r .  Response F i l e  : ICALFNlZ TLI IO: 81-37-67188 
Durham. NC 27713 Data Analyzed : 11/13/92 

(819) 544-5729 Date Reported : 11/29/92 
Pro jec t  Number: 22355 

auan t i t a t i on  Results Method 8240CM 

Analyta Area RF SCAN ISID Amt. Code auan FLAO 
(UP) L im i t  

2-Hsranone 
4-Urthyl-2-pentenone 
Tetrachloroathana 
1.1.2.2-Tetrachloroethana 
Toluene 
Ch Lorobanzene 
Ethy lbenzens 
Styrene 
m-/p-Xy lane 
o-Xylene 
E thy l  methecryleta 
1.2.3-Trich Loropropane 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumns (isopropylbenrane) 
A-Pinane 
8-Pinene 
P-Cya.no 

0 
0 
0 
0 

58347 
0 

522 
605 

1733 
402 

0 
0 
0 
0 
0 
0 

10491 20 
330587 
22382 

0.129 
0.241 
0.533 
0.280 
0.898 
0.882 
0.512 
0.808 
0.567 
0.536 
0.428 
0.214 
0. 989 
0.777 
0.602 
1.398 
1.398 
1.468 
1.818 

0 29 
0 29 
0 29 
0 29 

851 28 
0 29 

1112 29 
1213 29 
1138 29 
1209 29 

0 29 
0 29 
0 29 
0 29 
0 29 
0 29 

1300 28 
1447 29 
1678 29 

0.003 
0.002 
0.001 
0.001 
1.256 
0.001 
0.020 
0.014 
0.059 
0.014 
0. 001 
0.002 
0.001 
0.001 
0.001 
0.001 

14.471 
4.343 
0.237 

ND 0.05 
NO 0.05 
NO 0.05 
ND 0.05 
E 0.05 
ND 0.05 
E 0.05 
E 0.05 
E 0.10 
E 0.05 
ND 0.05 
NO 0.05 
ND 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
E 0.05 
E 0.05 
D 0.05 

Surrogate Summary 

1 ,Z-Dich loroethena-d4 
Benzane-dB 
Toluane-d8 

4151 2.001 581 1 0.282 0 112.8 

15665 1.555 560 15 0.227 D 90.6 
14448 1.184 841 29 0.235 D 94.0 

/ I  ?? 1 9 4  Dote - - - b R w e i r s d  by 
NO -Not Detected; D -  Detected: E-  Estimated; I -  I n te rna l  Standard 

6 2 3 4  

Orprev v2.5 

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



I 
Triangla Laboratories of RTP, Inc. Sample F i l e  : FJ244 Sample ID: DB-YOO3O-R3E TlTC 
801 Capitola Dr. Rsrponsa Fi 1s : ICALFNlZ TLI ID: 61-37-68/70 
Durham. NC 27713 
(81B) 544-5729 

Puantitation Rasults Yathod 8240cM 
----__I- =_OD . P P I  

Analyta Area RF SCAN ISID Amt. Coda Pvan FLAG 

Data AnaLyzed : 11/13/82 
Dste Reportad : 11/28/82 
Project Number: 22355 

I 
I 
1- 
1 
I 
I 
I 
1 
I 
1 
I 
I 
I 
1 
I 

(UP) Limi t 

Braoch loromathane 1588 517 1 I 
Chloromethane 31000 1.067 125 1 4.705 E 0.05 - 
Bromaathans 1141 1.080 184 1 0.165 D 0.05 - 
Vinyl chloride 845 1.732 141 1 0.077 D 0.05 - 
Ch loroethane 0 1.185 0 1 0.003 ND 0.05 - 
Ysthy (ens chloride 242 2.249 352 1 0.017 E 0.05 - 
Acatona 14458 0.602 322 1 3.779 E 0.05 - 
Carbon disulfide 2389 5.737 302 1 0.085 D 0.05 - 
1.1 -Dishloroathone D 1.458 0 1 0.002 ND 0.05 - 
1.1 -Dishloroethane 0 4.881 0 1 0,001 NO 0.05 - 
trans-1 ,2-Dieh loroethane 0 1.710 0 1 0.002 ND 0.05 - 
Chloroform 0 5.048 0 1 0.001 ND 0.05 - 
1.2-Dishloroethane D 2.802 0 1 0.001 ND 0.05 - 
Dimethyl disulfide 0 3.883 0 1 0.001 ND 0.05 - 
cis-1 .2-Dichloroothena 0 1.832 0 1 0.002 NO 0.05 - 
Dimathy 1 sulfide 0 2.719 0 1 0.001 ND 0.05 - 
Acrylonitrile 375 0.784 388 1 0.077 D 0.05 - 
lodomethane 21103 3.828 302 1 0.815 D 0.05 - 
n-Hexane 1129 5.485 415 1 0.032 E 0.05 - 
Tort-Butyl methyl ether 0 4.651 0 1 0.001 ND 0.05 - 
1.3-butadiana 0 1.816 0 1 0.002 ND 0.05 - 
Vinyl Bromide 0 1.181 0 1 0.003 ND 0.05 - 
Trich lorof luoroaethana 440 2.338 229 1 0.030 E 0.05 - 
Isooctane 0 20.258 0 1 0.001 ND 0.05 - 
A l l y l  chloride 0 1.490 0 1 0.002 NO 0.05 - 
1.4-Difluorobanzens 10085 641 15 I 
2-Butanone 045 0.023 505 15 1.018 E 0.05 - 
1.1.1-Trichloroethane 0 0.830 0 15 0.001 ND 0.05 - 
Carbon tatrachlorids 0 0.802 0 15 0.001 ND 0.05 - 
Vinyl ecatata 0 0.630 0 15 0.001 )ID 0.05 - 
Bromodichloromathana 0 0.683 0 15 0.001 ND 0.05 - 
1.2-Dichloropropana 0 0.8D7 0 15 0.001 NO 0.05 - 
trans-1.3-Dichloropropene 0 0.588 0 15 0.001 MI 0.02 - 
Trichloroathena 0 0.480 0 15 0.001 ND 0.05 - 
Dibromoch lorwethano 0 0.383 0 15 0.001 ND 0.05 _. 

1 ,1,2-Trichloroathana 0 0.243 D 15 0.002 ND 0.05 - 
Benzene 100818 1.576 585 15 1.588 E 0.05 - 
ois-1.3-Dichloropropmna 0 0.701 0 15 0.001 NO 0.08 - 

0 0.250 0 15 0.002 ND 0.05 - Bromoform 
oibromoaathana 0 0.228 0 15 0.002 NO 0.05 - 
(,4-0ichloro-2-butane 0 0.083 0 15 0.008 ND 0.05 - 

12875 1078 28 I 

ND -Not Detected: D- Dstactsd: E- Estimated: I- Internal Standard Drgrav v2 .5  I 
I G 2 3 5  



Triangle Laborator ies o f  RTP. I n c .  S m P h  F i l s  : FJ244 Sample IO: 08-LUl030-R3E T l T C  

801 CapitoLe O r .  Responaa F i  La : ICALFNlZ TLI ID: 61-37-69/10 
Durham. NC 27713 Date Anelyrad : 11/13/92 
(319) 544-5729 Oats Reported : 11/23/92 

Project  Number: 22355 
Ouant i tat ion Result. Method 8240CM 

AnnLyta Area RF SCAN ISID Amt .  Coda Quon FUO 
(UP) L i a i t  

2-Hexanona 
4-Uathyl-2-pentanona 
Tetrach loroethene 
1 .1.2.2-Tatrichloroathina 
Toluane 

Chlorobenzana 
Ethylbenzene 
Styrane 

0-Xylene 
E thy l  mathacrylate 
1.2.3-Trichloropropane 
1.3 Dichlorobenzena 
1,4 Oich LorobenZen. 

1.2 Oichlorobenzane 
Cumene (isopropylbenrene) 
A-Pinon0 
B-Pinene 
P -Cymene 

8-/p-XYLene 

0 
0 
0 
0 

44234 
0 

488 
1539 
1230 
388 
0 
0 
0 
0 
0 
0 

$61679 
384332 
44878 

0.129 
0.241 
0.533 
0.280 
0.898 
0.882 
0.512 
0,808 
0.567 
0.538 
0.428 
0.214 
0.989 
0.777 
0.802 
1.398 
1.398 
1.468 
1.818 

0 
0 
0 
0 

85 1 
0 

1112 
1213 
1136 
1208 

0 
0 
0 
0 
0 
0 

1299 
1446 
1679 

29 0.003 NO 0.05 
29 0.002 ND 0.05 
29 0.001 NO 0.05 
29 0.001 NO 0.05 
29 0.959 D 0.05 
29 0.001 ND 0.05 
29 0.019 E 0.05 
29 0.037 E 0.05 
29 0.042 E 0.10 
29 0.013 E 0.05 
.29 0.001 NO 0.05 
29 0.002 ND 0.05 
29 0.001 ND 0.05 
29 0.001 ND 0.05 
29 0.001 NO 0.05 
29 0.001 ND 0.05 
29 13.357 E 0.05 
29 4.819 E 0.05 
29 0.471 o 0.05 

Surrogate Summery Area RF Scan IS10 Amount Code ZREC 

1.2.Oichloroathana-d4 
Benzene-d6 
Toluane-d8 

3883 2.001 581 1 0.305 0 122.0 
14420 1.555 580 15 0.230 0 92.0 
14207 1.184 841 29 0.233 0 93.2 

ND -Not Datscted: 0- Detected: E-  El t imatad; I -  I n ta rne l  Standard 

0236 

Orgrev v2 .5  

- 

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



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

Triangle Labcretorias o f  RTP, Inc.  Sample F i l e  : FJ245 Sample I D :  OB-YOD30-R3F T I T C  

601 C a p i t c h  or .  Response F i l e  : ICALFNlZ TLI IO: 61-37-71172 
Durham. NC 27713 Date Analyzed : 11/13/92 
(819) 544-5729 Date Reported : 11/29/92 

Project  Number: 22355 
Puent i ta t ion  Results Method 6 2 4 0 w  -- 
Anelyte Area RF SCAN IS10 Amt.  Code Puen FLAP 

(UP) L im i t  

Brooch loromethane 
Chloromethane 
Bromomsthans 
Vinyl. ch lo r ide  
Chlorosthene 

k t h y l e n o  ch lo r ide  
Acetone 
Carbon d i su l f i de  
1 .I-Oichlcrcathsne 

1.1 -Dish loroethene 
trans-1.2-Dichlcrc.thane 
Chlcrcfcrn 

1 .2-Oichloroethone 
Dimethyl d i su l f i de  
c ia -1  .2-0ichloroethme 
Dimethyl s u l f i d e  
A c r y l o n i t r i  l e  
Iodcnethene 
n-Hexane 
Ter t -Buty l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
T r i sh lo rc f  lucromsthsns 
Iaoostene 
A l l y l  ch lo r ide  
1.4-Dif lucrobsnzsne 
2-Butanone 
1.1 ,1-Trich lorcathens 
Carbon t s t  rach lor  i d s  
V iny l  acetate 
BrDaodichlorcmethans 
1.2-Dichlorcpropane 
trana-1.3-Dish Loropropene 
I r i sh  lcroethano 
D i  bromoch loromethane 
1.1.2-Trishlcroethane 

Benzene 
cie.l.3-Dichloropropene 

Bromoform 
Dibrmwethane 
1,4.Dichlcro-2-butene 

chlorobenzene-d5 

1649 
31374 

935 
666 

0 
321 

11 005 
2262 

0 
0 
0 
0 
0 
0 
0 
0 

256 
20106 

1220 
0 
0 
0 

482 
0 
0 

8857 
2363 

0 
0 
0 
0 
0 
0 
0 
0 
0 

115441 
0 
0 
0 
0 

12061 

1.067 
1.090 
1.732 
1.165 
2.249 
0.602 
5.737 
1.456 
4.861 
1.710 
5.046 
2.802 
3.963 
1.932 
2.718 
0.764 
3.626 
5.495 
4.951 
1.616 
1.191 
2.339 
20.256 

1.490 

0.023 
0.630 
0.602 
0.630 
0.693 
0.607 
0.596 
0.480 
0.363 
0.243 
1.576 
0.701 
0.250 
0.229 
0.063 

516 
126 
165 
142 

0 
352 
321 
302 
0 
0 
0 
0 
0 
0 
0 
0 

387 
302 
415 
0 
0 
0 

229 
0 
0 

641 
505 

0 
0 
0 
0 
0 
0 
0 
0 
0 

565 
0 
0 
0 
0 

1078 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 15 

15 
29 

I 
4.457 E 
0.130 0 
0.060 D . 
0.003 ND 

0.022 E 
2.771 E 
0.060 D 
0.002 ND 

0.001 NO 

0.002 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.002 NO 

0.001 ND 

0.051 D 
0.640 0 

0.034 E 
0.001 NO 

0.002 ND 

0.003 NO 
0.031 E 
0.001 ND 

0.002 NO 

I 
2.560 E 
0.001 NO 

0.001 NO 
0.001 ND 

0.001 ND 
0.001 NO 

0.001 NO 
0.001 no 
0.001 NO 
0.002 NO 
1.638 E 
0.001 ND 
0.002 NO 

0.002 NO 

0.006 ND 
I 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.02 
0.05 
0.05 
0.05 
0.05 
0.06 
0.05 
0.05 
0.05 

I ND -Mot Detected; 0- Detected: E -  Estimated: I -  I n t e r n n l  Standard Orp rw  "2.5 

I G-237 



Tr iang le  LaboratorieY of RTP, Inc .  Sample F i l e  : FJ245 Sample I D :  OB-MO030-RJF T l T C  

801 Cepitola O r .  Response F i l a  : I C A L F N l 2  TLI  I D :  81-37-71/72 
Ourham. nc 21113 Dote Analyzed : 11/13/92 

(919) 544-5728 Date Reported ; 11/29/92 
Pro jec t  Number: 22355 

a u n t i t a t i o n  ~ e ~ u l t s  Yethod 824OCU 

Analyte Arne RF SCAU I S I D  Amt. Code Ouan FLAQ 
(UP) L im i t  

2-Hexenone 
4-Y.thy1-2-pentanow 
Tetrachloroethane 
1 ,l .Z.Z-Tetrachlororthene 
Toluene 

Ch lorobenzsne 
Ethylbenzene 
Styrene 
.-/p-xyl*ns 
o-Xylene 
E thy l  methacrylate 
1.2.3-Trichloropropsne 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumene (iaopropylbsnzene) 
A-Pinene 
B-Pinene 
P-cyman. 

0 
0 
0 
0 

46503 
0 

968 
0 

1638 
608 

0 
0 
0 
0 
0 
0 

909795 
384074 
84738 

0.129 
0.241 
0.533 
0.280 
0.896 
0.882 
0.512 
0,809 
0.587 
0.538 
0.428 
0.214 
0.989 
0.777 
0.602 
1.398 
1.398 
1.488 
1.818 

0 29 
0 29 
0 29 
0 29 

851 29 
0 29 

1113 29 
0 29 

1136 29 
1209 29 

0 29 
0 29 
0 29 
0 29 
0 29 
0 29 

1298 29 
1446 29 
1881 29 

0.003 ND 
0.002 ND 
0.001 NO 

0.001 NO 
1.078 E 

0.001 NO 

0.039 E 
0.001 NO 

0.060 E 
0.023 E 
0.001 ND 

0.002 NO 

0.001 NO 
0.001 NO 

0.001 NO 

0.001 NO 

13.489 E 
5.141 E 
0.986 D 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

0.10 - 

~~ ~~~ 

1 .2-Dichloroethans-d4 
Banzene-d6 
Toluane-d8 

3841 2.001 582 1 0.278 0 110.4 
13410 1.555 580 15 0.217 D 88.8 
13828 1.184 841 29 0.239 0 95.8 

Reve iwd by 4 
WD -Not Detected: D -  Detected: E- Estimated; I- I n t e r n a l  Standard 

G-238 

orgre* "2.5 

~ 

I 
I 
1 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I '  
I~ 



I S Y O A  
T r i m p i c  Laboratories of R I P .  I n c .  Sample F i l e  : FJ294 Sample IO: 274/276 T I T C  
801 2api to la  o r .  Response F i l e  : ICALFNl6 T L 1  IO: 61-18-112 
Durham. NC 27713 D a t e  Analyzed : 11/18/92 
(919) 544.5729 Date Reported : 11/30/92 

Pro ject  Number: 22402 

1 
fi auan t i t a t i on  Results Method 8240 

Brwoch lormethane 
Ch loronethane - Brwc-aethane 
V i n y l  ch lo r i de  
Chloroethane 
Methylene ch lo r i de  

r 

r 

I- - Acetone 

1 
- Carbon d i s u l f i d e  

1.1 -Dish lorosthsnc 
1.1-Oichloroethane 
t r a n a - 1 . 2 . 0 i c h l o r o c t h e n ~  
Chloroform 
1.2-Oichloroethane 
Dimethyl d i s u l f i d e  
cir. l .2-Dishloroethane 
Dimethyl s u l f i d e  1 A c r y l o n i t r i l e  - lodomethane 
n-Hexane 
l s r t - B u t y l  methyl ether 
1.3-butadiene 
V i n y l  Bromide 
l r i c h l o r o f  luoromethsnc 
Isooctane 
A l l y l  ch lo r i de  
1.4-Oifluorobenzenc 
2.8utsnonc 

- l , l . l - T ~ ~ ~ h l ~ r o e t h ~ n ~  
Carbon te t rach lo r i de  
V i n y l  acetate 
Bromodichloroncthane 
1.2-Diohloropropanc 
trans-1.3-Oichloropropene 
l r ich loroethene 
Dibromochloromcthane 
1.1.2-Trichlorosthane 

Benzene 
ci~-1.3.Oichloropropene 

Brmoform 
oibromomethana 

I 
t 
1 
c 
I 
1 
I 1,4.Oichloro-2-butcne 

3965 
0 
0 
0 
0 

37557 
11922 

0 
g275 

0 
0 

289 
0 
0 
0 
0 
0 
0 

11195 
0 
0 
0 

400 
81 30 

0 
20369 

0 
3696 

0 
0 
0 
0 
0 

265 
0 
0 

3637 
0 
0 
0 
0 

23066 

2.587 
1.815 
3.854 
2.175 
2.767 
0.514 
7.778 
2.235 
7.837 
2.509 
5.292 
3.497 
6.529 
2.783 
4.801 
0.992 
3.978 
9.832 
6.319 
3.341 
1.515 
2.805 

33.130 
1.823 

0.036 
0.791 
0.574 
1.279 
0.830 
1 .os2 
0.608 
0.802 
0.469 
0.405 
1.941 
0.936 
0.488 
0.384 
0.149 

518 
0 
0 
0 
0 

352 
322 

0 
269 

0 
0 

533 
0 
0 
0 
0 
0 
0 

418 
0 
0 
0 

227 
604 

0 
644 

0 
546 

0 
0 
0 
0 
0 

671 
0 
0 

588 
0 
0 
0 
0 

1062 

1 
1 
1 
1 
1 
1 
1 

1 

1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 
15 1 

15 
15 15 

15 15 

15 
15 
15 
15 
15 15 

15 
15 
15 
15 
29 

NO .Not Detected: 0- 0a:cctcd: E- Estimated: 1. I n t e r n a l  Standard I 

I 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.856 0 0.05 - 
1.462 E 0.05 - 
0.001 NO 0.05 - 
0.262 0 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.003 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0,001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.072 0 0.05 - 
0,001 NO 0.05 - 
0,001 NO 0.05 - 
0.001 NO 0.05 - 
0.009 E 0.05 - 
0.015 E 0.05 - 
0.001 NO 0.05 - 
0.006 NO 0.05 - 
0.057 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.005 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.023 E 0.05 - 
0.001 NO 0.06 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 

I 

I 

Orgrcv  v 2 . 5  

I G-239 



- 2-nsrsnone 

4-MethyL.2-pentrnone 

1.1.2.2-Tstr.chloroethans 
- Tstrach Loroethene 

. .?',L':7?, 

.I :>.:I' :nr 
- .<, . I , ,  . ~ a . i t b s n z . n s  
- styrene 
--n-lp.Xyl."e 

- - t  
. .  - 

: % ' , : - . > , ; , ; ! d k J  

1.2.3-lrishloropropene 
1.3 Dishlorobanzena 
1.4 Dichlorobenzene 
1.2 Dichlorobenzena 
Cumene (isopropylbenzene) 
A-Pinene 
8-Pinene 
P -cymene 

0 0.315 0 29 
0 0.459 0 29 
0 0.811 0 29 
0 0.462 0 29 

58997 1.387 854 29 
26388 1.078 1087 29 

0 0.672 0 29 
0 1.215 0 29 

2364 0.778 1139 29 
0 0.756 0 29 
0 0.735 0 29 
0 0.317 0 29 
0 1.464 0 29 
0 1.181 0 29 
0 0.935 0 29 

7225 2.058 1554 29 
4814 2.140 1280 29 

0 2.322 0 29 
0 2.518 0 29 

0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.461 D 0.05 - 
0.265 0 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.033 E 0.10 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.038 E 0.05 - 
0.024 E 0.05 - 
0.001 ND 0.05 - 
D.001 NO 0.05 - 

Revcired by % Date 11 I&/ ?q 
N D  -Not Detected; D. Detected: E -  Es:ine:cd: I .  I n t e r n a l  Standard Orgrsv "2.5 

I 
I 
1 
1 
I 
I 
I 
1 
1 
I 
1 
I 
I 
1 
I 
1 
I 
1 
I G 2 4 0  



I '  
Triangle Laboratories of RTP. I n c .  Sample F i l e  : FJ295 Sample ID: 2771279 T I T C  

801 C a p i t o h  o r .  Response F i l e  : ICALFN18 T L I  ID: 61.76-3/4 
Durhm. NC 27713 Date hnalyzrd : 11118192 
(919) 544-5729 Date Rcpwtcd  : 11130192 

Pro jec t  Number: 22402 

I 
8 Ouantitat ion Results Method 8240 

Anelyte 

Bromochloromethane 
Ch lorosethane 
B r omosc t hane 
V iny l  ch lo r ide  
Chloroethane 
Methylene ch lo r ide  
Acetone 
Carbon d i s u l f i d e  
1.1 -Diohlorosthsnc 
1.l-Dichloroethane 
tranr-1.2.DichlorosthanL 

Chloroform 
1.2-Dichloroethane 
Dimethyl d i s u l f i d e  
c i r - l .2 -D ish lo ro t thent  
Dinethy I su I f  i de  
A c r y i o n i t r i  IC 

lodomethane 
n-Hexane 
Ter t -Buty l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
Tr ich lo ro f  luoromethane 

Isooctane 
A l l y l  ch lor ide 
1.4.0if luorobcnzme 
2-Butanone 
1.1.1-Trichlorocthane 
Carbon te t rach lo r ide  
V iny l  acetate 
Bromodichloromethans 

1.2-oichloroprnpanc 
tran~.l,3-Oichloropropene 
Tr ich  lorosthene 
O i  bromchlormcthanc 
1.1.2-~r ich loroethane 

Benzene 
c i r - l ,3 .~ ich lo ropropcn.  
Bromoform 
Dibrwmathane 

I 
I 
1 
1 
I 
I 
I 
1 
I 
I 
1 
I l . l .D i~hloro-2.butens 

Ch lorobanZene-d5 

11- ._ . . . . 110 - -1 . .1 . -DP- I l l  

3773 
0 2.587 
0 1.815 
0 3.654 
0 2.175 

5395 2.767 
2052 0.514 

0 7.778 
8269 2.235 

0 7.837 
0 2.509 

154 5.292 
0 3.497 
0 6.529 
0 2.783 
0 4.601 
0 0.992 
0 3.976 

1595 9.832 
0 8.319 
0 3.341 
0 1.515 

1241 2.805 
393 33.130 

0 1.823 
19145 

0 0.036 
390 0.791 

0 0.574 
0 1.279 
0 0.830 
0 1.092 
0 0.808 
0 '  0.602 
0 0.469 
0 0.405 

1531 1.841 
0 0.936 
0 0.486 
0 0.364 
0 0.149 

20962 

SCAN ISID mi. Code auan FLAG 
(UP)  L i m i t  

.II...-PS-I-PDD-----------~...*~*. 

519 1 I 
0 1 0.001 NO 0.05 - 
0 1 0.001 NO 0.05 - 
0 1 O.OD1 ND 0.05 - 

352 1 0.129 0 0.05 - 
333 1 0.265 0 0.05  - 

0 1 0.001 NO 0.05 - 
290 1 0.275 D 0.05 - 

0 1 0.001 ND 0.05 - 
0 1 0.001 NO 0.05 - 

534 1 0.002 E 0.05 - 
0 1 0.001 NO 0.05 - 
0 1 0.001 NO 0.05 - 
D 1 0.001 ND 0.05 - 
0 1 0.001 NO 0.05 - 
0 1 0.001 NO 0.05 - 
0 1 0.001 NO 0.05 - 

418 1 0.011 E 0.05 - 
0 1 0.001 NO 0.05 - 
0 1 0.001 NO 0.05 - 
0 1 0.001 NO 0.05 - 

299 1 0.029 E 0.05 - 
604 1 0.001 E 0.05 - 

0 1 0.001 NO 0.05 - 
644 15 1 

0 15 0.007 NO 0.05 - 
546 15 0.006 E 0.05 - 

0 15 0.001 NO 0.05 - 
0 15 0.001 NO 0.05 - 
0 15 0.001 NO 0.05 - 
0 15 0.001 NO 0.05 - 
0 15 0.001 NO 0.02 - 
0 15 0.001 NO 0.05 - 
0 15 0.001 NO 0.05 - 
0 15 0.001 NO 0.05 - 

590 15 0.010 E 0.05 - 
0 15 0.001 NO 0.08 - 
0 15 0.001 NO 0.05 - 
0 15 0.001 NO 0.05 - 
0 15 0.002 NO 0.05 - 

0 1 0.001 No 0.05 - 

1062 29 I 

ND .NC: Detected; 0 -  Detected: E -  Estimated; I -  I n t e r n a l  Standard I Orgrev v2.5 

6 2 4 1  



2.Hsxanonc 
4.Ysthyl-Z.psntanone 
letrachloroathenc 
1 , 1 , 2 , 2 - T s t r a s h l o r o ~ t h a n e  
-9I.k::> 

:::, : J ' 
Ethylbenzene 
Styrene 

.. ,: .; :,: : 

m-lp-xyl.no 

i i i , y i  ,.., ::,:,.<,;, ; i.23 
. .  

j 

1.2.3-Trichloropropans 
1.3 Oichlorobsnzsnc 
1.4 Dichlorobenzene 
1.2 Oichlorobenzsna 
Curnene (iropropylbsnzene) 
*-Pinene 
B-Pinene 
P-Cymene 

0 0.315 0 28 
0 0.458 0 28 
0 0.811 0 28 
0 0.482 0 29 

35831 1.367 854 29 
27600 1.078 1087 29 

0 0.672 0 29 
0 1.215 0 29 
0 0.77B 0 29 
0 0.758 0 29 
0 0.735 0 29 
0 0.317 0 29 
0 1.464 0 29 
0 1.181 0 29 
0 0.935 0 28 

859 2.056 1554 29 
0 2.140 0 28 
0 2.322 0 29 
0 2.518 0 29 

0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.308 D 0.05 - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.10 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05  - 
0.001 ND 0.05 - 
0.001 NO 0.05 - 
0.004 E 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 ND 0.05 - 

0.305 0 0.05  - 

R r v e i r e d  by SA  
NO -NE: Se:ec:cd: 0- Detected: E -  Estimated: I -  I n t e r n a l  Standard 

6 2 4 2  

Orgrev "2.5 

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



sqo c 1 
I 
1 
I 
1 
I 
1 
I 

T r i a n g l e  Laboratories of R T P .  I n c .  Sample F i l e  : FJ296 Sample 10: 2801282 T I T C  

601 Capitol. o r .  Rarpontc F i l e  : ICALFNl6 T L I  I D :  61-78-516 
Ourha-,. NC 27713 Date Analyzed : 11/18/92 
(918) 544-5729 D a t e  Reported : 11130192 

Pro ject  Number: 22402 
Ouant i ta t ion Results Method 8240 
- - - = - = - - D D . S - P D S ~ ~ I D ~ ~ ~ ~ ~ - ~ ~ * ~ ~ ~ ~ ~ . ~ ~ * ~ * ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ - ~ ~ ~ - - = = - - * ~ = - = ~ ~ ~ ~ . - = ~ =  

.\aa1yts Arne RF SCAN IS10 h t .  Code Puan FLAG 
(UO) L i m i t  

-I-..-DD~IPDII--I..~~~-=~~--=---==-====---------~--------------~---------- 

Bromoch lormethane 3878 518 1 I 
Ch loromathana 0 2.587 0 1 0.001 NO 0.05 - 
Broomsthane 0 1.815 0 1 C.001 NO 0.05 - 
Viny l  ch lor ide 0 3.654 0 1 0.001 NO 0.05 - 
Ch loroethane 0 2.175 0 1 0.001 NO 0.05 - 
':ethylene ch lor ide 8474 2.767 352 1 0.158 D 0.05 - 
.'..CDtD"C 1315 0.514 317 1 0.114 0 0.05 - 
Carbon d i s u l f i d e  0 7.776 0 1 0.001 NO 0.05 - 
1 .I-Dichloroethsns 8266 2.235 290 1 0.251 D 0.05 - 
1.1 -Dish loroethane 0 7.837 0 1 0.001 NO 0.05 - 
:~cnr-l.2-Dichloroethsns 0 2.509 0 1 0.001 NO 0.05 - 

ihloroform 3528 5.292 533 1 0.045 E 0.05 - 
1.2-Dichloroethanc 0 3.487 0 1 0.001 NO 0.05 - 
Dimethyl d i s u l f i d e  0 6.529 0 1 0.001 NO 0.05 - 

, sir-1.2-Oiohlorosthen. 
Dimethyl s u l f i d e  
A c r y l o n i t r i  l e  

lodomethane 
n-Hexane 
Ts r t -Bu ty l  methyl ether 
1.3-butadiene 
V i n y l  Bromide 
Tr ishlorof luoroacthane 
Isooctane 
A l l y l  ch lor ide 
1.4-Difluorobanzenc 
2-Butonone 
1.1 . l -Tr ichloroethans 
Carbon te t rach lo r i de  
V i  ny 1 acetate 
6romodichloromethanc 
1 .2-Dichloropropane 
t r o n s - 1 . 3 - 0 i c h l o r o p r o p ~ n ~  
1 r i c h  loroet hene 
Dibromchloromethenc 
1.1.2.Trichloroethane 

8anzenc 
cis-l.3.Dich loropropene 

Brcmform 
Dibromoacthane 
1,4.Dichloro-2.butene 

I 
I 
I 
I 
I 
I 
1 
I 

0 
0 
0 
0 

2831 
0 
0 
0 

279 
463 

0 
18230 

0 
823 

0 
0 

217 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

20967 

2.783 
4.801 
0.992 
3.918 
8.832 
6.319 
3.341 
1.515 
2.805 

33.130 
1.823 

0.038 
0.781 
0.574 
1.279 
0.630 
1.092 
0.806 
0.602 
0.469 
0.405 
1.841 
0,936 
0.486 
0.364 
0.148 

0 1  
0 1  
0 1  
0 1  

416 1 
0 1  
0 1  
0 1  

227 1 
604 1 

0 1  
644 15 

0 15 
345 15 

0 15 
0 15 

7 4 2  15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

l O E 2  29 

0.001 
0.001 
0.001 
0.001 
0.020 
0.001 
0.001 
0.001 
0.007 
0.001 
0.001 

0.007 
0.015 
0. 001 
0. 001 
0,003 
0. 001 
0.001 
0. 001 
0. 001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.002 

NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
E 0.05 
ND 0.05 
NO 0.05 
NO 0.05 
E 0.05 
E 0.05 
NO 0.05 
I 
ND , 0.05 
E 0.05 
NO 0.05 
NO 0.05 
E 0.05 
NO 0.05 
NO 0.02 
NO G.05 
NO C.05 
NO 0.05 
NO 0.05 
NO 0.08 
NO 0.05 
NO 0.05 
NO 0.05 
I 

I NO -Not  Oetacted: 0- Detected: E -  Estimated; I -  I n t e r n a l  Standard Orgrcv v2.5 

E 2 4 3  



~ r i a n g h  Leborator isr  o f  RTP.  I n c .  Sample F i l e  : FJ296 S.mpl* 10:  280/282 T / T C  

801 C a p i t o h  Or.  Response F i l e  : lCALFNl8 TLI IO: 61-78-5/6 
Durham. NC 27713 Date knalyzed : 11/18/92 
(919) 544-5729 Date  Reported : 11/30/92 

Project  N u m b e r :  22402 
auant i ta t ion  Results Yethod 8240 

2-nax.none 
4-r r thy l -2-pantanons 
Tetr8shloroethene 
1.1.2.2-retrachloroethane 

;:I l.arcbanzane 

Ethylbenzene 
Styrene 

:!.:-.r>: 

: 'n.:'~,,,sns 

' . '  .J 

Ethyl  methacrylate 
1.2.3-Trichloropropans 
1.3 Dichlorobenzene 
1.4 Oichlorobenzene 
1 ,2 Oich lorobenzene 
Cumme (isopropylbenzana) 
A-Pinene 
8-Pi nene 
P-Cymne 

0 
0 
0 
0 

37347 
26382 

0 
0 
0 
0 
0 
0 
0 
0 
0 

447 
0 
0 
0 

0.315 0 29 
0.459 0 29 
0.811 0 29 
0,462 0 29 
1.387 853 29 
1.078 1087 29 
0.672 0 29 
1.215 0 28 
0.778 0 29 
0.758 0 29 
0.735 0 29 
0,317 0 28 
1.464 0 29 
1.181 0 29 
0.935 0 29 
2.058 1553 29 
2.140 0 29 
2.322 0 29 
2.518 0 29 

0.001 NO 

0.001 NO 

0.001 ND 

0.001 NO 

0.321 0 

0.292 0 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.001 NO 

0.003 E 
0.001 NO 

0.001 NO 

0.001 NO 

0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.10 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 
0.05 - 

1,2-0ichlorosthane-d4 
8enzens-d6 
l o  luene-d8 

9079 2.080 584 1 0.297 0 118.8 
39770 1.668 584 15 0.310 0 124.0 
33807 1.372 844 29 0.294 0 117.6 

Reusired by 
NO - N o t  0etas:od: 0 -  Detested; E- Estimated; I -  I n t e r n a l  Standard Orgreu "2.5 

G-244 

I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
t 
I 
- 



I 
Triangle Laboratories of RTP.  I ns .  Smple  F i l e  : FJ194 Sample I D :  08-MO030-RO T / T C  

801 Capitole Dr .  Response F i l e  : ICALFNOS TLI I D :  61-37-111/112 
Durham. NC 27713 Date Analyzed : 11/11/92 
(919) 544-5729 Date Roported : 11/29/92 

Pro jec t  Number: 22355 
Ouant i tat ion Results k t h o d  8240CM 

I 
1 

p_p_ - 
Area RF SCAN I S I D  Ant. Code Ouen FLAG 

(UP) L im i t  

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

~ ~~~~ 

Bramoch lormethane 
Chlormathane 
Brmomothane 
V iny l  chlor ide 
Ch Loromthane 
Methylene ch lo r ide  
Acetona 
Carbon d i su l f i de  
1 .l -Dish lornethens 
1.1 -0ichloroethone 
trenc-l.2-Dichloroethene 
WLoroforsl 

1.2-Dishloroathens 
Dimethyl d i su l f i de  
cia-1.2-Dishloroetheno 
Dimethy I su I f  i ds  
As ry lon i t r i  l a  

Iodomethane 
n-Hexane 
Tart-Butyl  methyl ether 
1.3-butadiene 
V iny l  Bromide 
Tr ish lo r~ f luoroaethane 
Iaooctane 
A l l y l  ch lo r ide  
1.4-Difluorobenzena 
2-Butanone 
1.1.1-Trichlorosthane 
Carbon tetrach:;rlda 

v i n y l  acetate 
Bromodichlormethane 
1 ,Z-Dich Loropropana 
t ran~- l .3 -Dishloroprop~na 
Tr ish  Loroethene 
oibrmochlormathans 
1.1 ,2- l r ichloroethone 

Benzene 
cia-l,3.Oichloropropene 

Bromoform 
Dibrmmethane 
1.4-0ichloro-2-butene 

ch lorobenzene-d5 

2702 
0 
0 
0 
0 

225 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 

14979 
D 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

16928 

1.046 
0.918 
1.463 
0.958 
1.838 
0.620 
8.453 
1.385 
3.830 
1.547 
4.162 
2.046 
3.828 
1.702 
2.355 
0.723 
3.623 
4.592 
5.070 
1.311 
1.311 
2.287 

15.697 
1.462 

0.058 
0.684 
0.835 
o . a80 

0.1334 
0.687 

0.677 
0.587 
0.437 
0.293 
1.968 
0.936 
0.206 
0.244 
0.080 

518 1 
0 1  
0 1  
0 1  
0 1  

353 1 
0 1  
0 1  
D l  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

643 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
D 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

i o a i  29 

I 
0.002 NO 0.05 
0.002 ND 0.05 
0.001 ND 0.05 
0.002 NO 0.05 
0.013 E 0.05 
0.003 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
O.DO1 ND 0.05 
0.001 ND 0.05 
0.001 NO D.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.003 ND 0.05 
0,001 ND 0.05 
0.001 ND D.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
O.DO1 ND 0.05 
0.001 ND 0.05 

I 
O.DO8 ND 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 ND 0.D5 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 NO 0.02 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 ND 0.DS 
0.001 ND 0.05 
0.001 NO 0.08 
0.002 ND 0.05 
0.001 NO 0.05 
0.004 NO 0.05 

I 

.not Detested: 0 -  Detected: E-  Estimated: I- I n t e r n a l  Standard Orgrev v 2 . 5  I 
I 6 2 4 5  



Tr iangla  Laboratories O f  RTP, Ins .  Sample F i l e  : FJ194 Sample IO: 08-YOO3O-RO T l T C  
801 Capitole O r .  Response F i l e  : ICALFNO5 TLI I O :  81-37-111/112 
Ourham, NC 27713 
(919) 544-5729 

auan t i t a t i on  Result. Method 8240CM 

Date Analyzed : 11/11/92 
Oat0 Reported : 11/29/92 
Project  Number: 22355 

m a  L Y t a  Area RF SCAN IS10 Amt .  Coda Wan FLAP 
(UP) L im i t  

2-Hexanone 
4-Methyl-2-pentanona 
Tetrachloroethene 
1.1.2.2-Tetraohloroethane 
ToLuena 
Ch lorobenzone 
Ethy lbanzane 
styrans 
m-lp-Xylene 
o-xylene 
E thy l  methacrylate 
1,2,3-~richloropropane 
1.3 Oichlorobanzana 
1.4 Dichlorobenzene 
1.2 Dichlorobenzene 
Cumone (isopropylbanzene) 
*-Pinene 
8-Pinane 
P . Cymena 

0 
0 
0 
0 
0 
0 
0 
0 

0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.198 
0.244 
0.479 
0.211 
0.821 
0.950 
0.570 
0.937 
0.861 
0.811 
0.467 
0.211 
0.904 
0.704 
0.562 
1 .44O 
1.425 
1.408 
1.882 

0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 
0 29 

0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 

1 
I 0.001 NO 0.05 - - . -  

0.001 NO 0.05 - 
0.001 NO 0.10 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 

Surrwa ta  Summary Area RF Scan IS10 Amount Coda U I E C  

(U9)  

4 1291 9 7  oat. - - - Rereired by 
NO -Not Detected: 0- Oatacted: E -  Emtimatad: 1- I n t e r n a l  Standard 

G-246 

~~ 

I 
I 
I 
I 

5008 1.788 583 1 0.259 0 103.8 
23098 1.831 583 15 0.238 0 94.4 
18991 1.272 843 29 0.221 0 88.4 

Orgrev v2.5 

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



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

*, 
i 
01 
QI 

h 
U 
N 
I 
U '  



I 

No. MGT FUR REV Delta Area F.Flags _ _ _  _________________-_------------- 
1 94 97 100 -20 270210 bb 
2 66 28 79 0 500643 bb 
3 0 0 0  0 0 
4 0 0 0  ‘0 0 
5 0 0 0  0 0 
6 0 0 0  0 0 
7 95 69 91 -4 22568 bb 

0 n 0 0 0  0 
9 31 27 27 -7 ’ 

1 0 0 0 0  0 0 
11  0 0 0 0 0 
1 2 0 0 0  0 0 
1; 0 0 0 .  0 0 
1 4 0 0 0  0 0 
15 100 95 97 3 1497900 bb 
1 6 0 0 0  0 0 
1 7 0 0 0  0 0 
1 8 0 0 0  0 e 
1 9 0 0 0  0 0 
20 0 0 0  0 0 
2 1 0 0 0  0 0 
2 2 0 0 0  0 0 
2 3 0 0 0  0 0 
2 4 0 0 0  0 0 
2 5 0 0 0  0 0 
2 6 0 0 0  0 0 

, 2 7  0 0 0 0 0 
7 n 0 0 0  0 0 
29 100 95 96 10 1692600 .bb 
30 100 91 92 7 Y 900740 bb 
31 100 94 99 -4 1699100 bb 
; “ o m 0  0 0 

0 0 .:,.:, 0 0 0 
54 0 0 0  0 0 
” 0 0 0  .:.-a 0 0 
3 6 0 0 0  P 0 
3 7 0 0 0  0 0 
3 8 0 0 0  0 0 
39 0 0 0 0 0 
4 0 0 0 0  0 0 
4 1 0 0 0  0 0 
a 2 0 0 0  0 0 
4 3 0 0 0  0 0 
4 4 0 0 0  0 0 
4 5 0 0 0  0 0 
46 0 0. 0 0 0 
4 7 0 0 0  0 0 
4 8 0 0 0  0 0 
4 9 0 0 0  0 0 
5 0 0 0 0  0 0 

EW+bb c> 
., .. 

-- 

Scan 

518 
563 
0 
0 
0 
0 

0 z m  
- 0  
0 
0 
0 
0 

643 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 

1381 
1315 
843 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7c- ._. d ._I 

I 
I 
I 
I 
I 
I 
1 
I 

OM Name _______________________________ 
128 Aromochloromethane 
65 1 ,Z-Dichloroethane-d4 
50 Chloromethane 
94 Bromomethane 
6 2  Vinyl chloride 
64 Chloroethane 
64 Methylene chloride 
43 Acetone 
76 Carbon ‘disulfide 
96 1,l-Dichloroethene 
63 1 1-Dichloroethane 
96 tra.ns-1 2-Dic hloroethene 
8.3 Chloroform 
62 1,2-Dichloroethane 
114 1,4-Difluorobeneene 

-m I L  2-Butanone 
97 l,l,l-Trichloroethane 

117 Carbon tetrachloride 
43 Vinyl acetate 
8.3 Bromod ichloromethane 
63 1,2-Dichlnropropane 
75 trans-1,3-Dichloropropene 

130 Trichloroethene 
129 Eibromochloromethanr 
97 1.1.2-Trichloroethane 

- I  .. 
78 Benzene 
75 cis-1 ,;-Dichloropropene m 
173 Bromoform I 

117 Chlorobenzene-d5 

I 
1 
I 
I 
1 
I 
I 

95 4-Aromof luorobenzrne 
98 Toluene-d8 
43 PHexanone 
4.3 4-Me thy 1 -2-pen tanone 

83 1,1,2.2-Tetrachloroethane 
92 Toluene 

164 Tetrac hloroethene 

112 Chlorobenzene 
106 Ethylbenzene 
104 Styrene 
106 m-ip-Xylene 
106 o-Xylene 

142 Iodomethane 
53 Acrylonitrile 

93 Dibromomethane 
75 1,4-Dichloro-2-butene 
69 Ethyl methacrylate 
75 1,2,5-Trichloropropane 
10 1 Tric h 1 arof 1 uarome thane 
146 1-3 Dichlorobenzene 
146 1,4 Dichlorobenzene 

6 2  4a 

~ 

I 



No. MfiT FOF; !..2> Delta. Area F.Fla;s Scan RM Na.me 
I 
------__________________________________-------------------------------------- 

1 5 1  0 0 0 0 0 0 146 1,2 Dichlorobenzene 

1 5 4  0 0 0 0 0 0 57 n-Hexane 

=- a ~ 0 0 0  0 0 0 9.6 c ic- 1 2-Dic hloroethene 
55 100 82 85 . -1 2309700 b b  5e; 84 Benzene-d6 

a d 0 0 0  0 0 0 75 Tert-Butyl methyl ether 
0 0 0 99 1 ,J-butadiene 
0 0 0 106 Vinyl Bromide 

] R l - Q n  b b  U c- Isooctane 
0 0 0 76 Allyl chloride 

58 76 5 74 40 

'0 ' .  ' 0 '- -105 CLimene (isopropylbenzene) ' -  

6 1 0 0 0  0 0 0 62 Dimethyl sulfide 
6 2 0 0 0  0 0 0 94 Dimethyl disulfide 
6 ' 1 . 0 0 0  0 0 0 95 A-Finene 

0 93 B-Finene 
0 0 0 119 P-Cymene - 205EbEa bb 1194 98 o-Xylene-dl0 

6 5 0 0 0  
1 6 4  0 0 0 0 0 

._I  

I 
I 
I 
I 
I 
1 
1 
I 
1 
I 
1 



i r 

in in 

a i -  m 

I 
I 
I 
I 
I 
I 
I 
1 
I 

i l  
I 
I 
I 
I 
I 
b 
I 
I 
I 

0 



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

s39a 

l r i a n n l e  Laboratories of R T P .  I n c .  Sample F i l e  : FJ297 Sample IO: 2831285 T I l C  

801 Capitol. o r .  RoSpDnSe F i l e  : ICALFNl8 TL1 IO: 61-78-718 
Durham. NC 27713 Date Analyzed : 11/18/92 
(919) 544-5729 Date Reported : 11/30/92 

Pro ject  Number: 22402 
Ouant i ta t ion Results Method 8240 

Brmochlormathane 
Ch lorwethane 
Brmmsthane 
V iny l  ch lo r i de  
Chlorosthane 
“rcthylene ch lo r i de  
“setone 
Carbon d i s u l f i d e  
1.1-Dichlorocthcnc 
1 .l.Dichloroethane 
.- .ne-1.2.Oichlorosthsnc 

A l o ro fo rn  
1 .2-Dichloroethane 
Dimethyl d i s u l f i d e  
cis-1.2-Dichloroethane 
Dimethyl s u l f i d e  
A c r y l o n i t r i l e  
lodomethane 
n-Hexane 
Ter t -Buty l  methyl ether 
1.3.butadiene 
Viny l  Bromide 
l r i s h l o r o f  lvoromethans 
I sooct ana 
A l l y l  ch lor ide 
1.4.Dif luorobcnzane 

2-Butanone 
1.1 .l-’irichloroathanc 

Carbon te t rach lo r i de  
Yinv l  acetate 
8ronodichloromathanc 
1.2.Dichloropropanc 
trans-1.3-Dish loropropene 
Trichloroethens 
Dibromochloromethene 
1.1.2-lrichloroethans 
Benzene 
c i r~1.3-0 ich loropropsns 

Bromof orn 
Dibromomethana 
1.4-Oichloro.2-butans 

I 
I 

Ch lorobsnzent-d5 I 

3695 
1692 
1300 

0 
0 

3759 
0 
0 
0 
0 
0 
0 

11762 
0 
0 
0 
0 
0 

1154 
0 
0 
0 

8872 
472 

0 
18119 

116 
16919 

0 
0 
0 
0 
0 

12138 
0 
0 
0 
0 
0 
0 
0 

21015 

2.587 
1.815 
3.654 
2.175 
2.767 
0.514 
7.778 
2.235 
7.837 
2.509 
5.292 
3.497 
6.529 
2.783 
4.801 
0.992 
3.978 
9,832 
6.319 
3.341 
1.515 
2.805 

33.130 
1.823 

0,038 
0.791 
0.574 
1.279 
0,830 
1.092 
0.808 
0.602 
0.469 
0.405 
1.941 
0.936 
0.488 
0.384 
0.149 

518 1 
118 1 
180 1 

0 1  
0 1  

352 1 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

593 1 
0 1  
0 1  
0 1  
0 1  
0 1  

418 1 
0 1  
0 1  
0 1  

227 1 
605 1 

0 1  
844 15 
504 15 
546 15 
0 15 
0 15 
0 15 
0 15 
0 15 

871 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

I082 29 

I NC -sot  Detectel;  0- 0e:cc:ed: E- Estimated; I -  I n t e r n a l  Stanlzrd 

I 
0.102 D 0.05 - 
0.048 E 0.05 - 
0.001 NO 0.05 - 
0.001 No 0.05 - 
0.092 0 0.05 - 
0.003 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.228 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.008 E 0.05 - 
0.001 no 0 . 0 5  - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.214 0 0.05 - 
0.001 E 0.05 - 
0.001 NO 0.05 - 
0.042 E 0.05 - 
0.295 0 0.05 - 
0.001 NO 0.05 - 

I 

0.001 no 0.05  - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.02 - 
0.278 0 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.001 NO 0.08 - 
0.001 NO 0.05 - 
0.001 NO 0.05 - 
0.002 NO 0.05 - 

0.001 no 0 . 0 5  - 

I 

orgrcv “2.5 

6 2 5 1  



l r i a n g l e  Laboratories o f  RTP.  Inc. Sample F i l e  : FJ297 Sample I O :  2831285 T / T C  

801 Capitol. Or. Response F i l e  : ICALFNl8 TLI I O :  61-78.718 
Durham, NC 27713 Oats Analyzed : 11/18/92 
(915! 544-5729 Date Reported : 11/30/92 

Pro ject  Number: 22402 

Puent i ta t ion  Results Method 8240 

:na l y t e  Area RF SCAN I S I D  A m t .  Code Quan FLAG 
( U S )  L i m i t  

-_PY=DI-.-I=__MI-__I-.-~*Y---------------~--~-~ 

2-nsx.nons 0 0.315 0 29 0.001 NO 0.05 - 
4-Yethyl-2-pantanonc 0 0.458 0 29 0.001 NO 0.05 - 
l e t r i c h  loroetheno 0 0.811 0 28 0.001 NO 0.05 - 
1 . 1 . 2 . 2 - T ~ t r ~ c h l o r o s t h s n .  0 0.462 0 28 0.001 NO 0.05 - 
;>!."e"* 4809 1.387 853 29 0.041 E 0.05 - 
.: Icrobsozsne 0 1.078 0 28 0.001 NO 0.05 - 

Ethy lbenzsne 0 0.872 0 28 0.001 NO 0.05 - 
Styrene 0 1.215 0 29 0.001 NO 0.05 - 
n./p-Xyl.n. 872 0.778 1139 29 0.013 E 0.10 - 

:!snc 0 0.756 0 28 0.001 NO 0.05 - 
..L.':;.l methacrylate 0 0.735 0 29 0.001 NO 0.05 - 
1.2.3-Trichloropropene 0 0.317 0 29 0.001 NO 0.05 - 
1.3 Oichlorobenzene 0 1.464 0 29 0.001 NO 0.05 - 
1,4 Dichlorobenzene 0 1.181 0 29 0.001 NO 0.05 - 
1.2 Dichlorobenzene 0 0.835 0 28 0.001 ND 0.05 - 
Cuasne (isopropylbenzene) 1054 2.058 1553 29 0.006 E 0.05 - 
*-Pinene 0 2.140 0 29 0.001 NO 0.05 - 
8-Pi nene 0 2.322 0 29 0.001 NO 0.05 - 
P-cymmc 0 2.518 0 29 0.001 NO 0.05 - 
Surrogate Summery Area RF Scan IS10 Amount Code ZREC 

D ~ P D P s I = ~ s P * D s s ~ ~ = ~ I = = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

(U9) 

1.2-Oichlorosthane-d4 
Benzene-d8 
Toluene-d8 

9678 2.080 584 1 0.315 0 126.0 
36884 1.868 584 15 0.305 0 122.0 
31696 1.372 844 28 0 .275  0 110.0 

Rcvsircd by o a t c  ( (  l 3 t 3  1 
NO -Not Oetec:ed: 0- Detected: E-  Estimetcd: I -  i n t e r n a l  Standard 
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I 
T r i a n g l e  Laboratories o f  RTP. 1 ° C .  Sample F i l e  : FJ298 Sample ID: 286/268 T/lC 
831 Capitol. ~ r .  ReSDOnSC F l l e  : ICALFN18 TLI  I D :  61-78-9/10 
Durham. NC 27713 Date Analyzed : 11/18/92 
(919) 544-5729 Date Reported : l l l 3 O l 9 2  

Pro ject  Number: 22402 
avan t i t a t i on  Results Method 8240 
- - = - = * . - Y ~ P I I ~ ~ E ~ S I I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ * * ~ ~ -  

' -?  .? A,- RF SCAN IS10 An!. Code auan FLAG 

1 
'I ( U P )  L i m i t  

Ermochlormsthans 
Chlnronethane 
Errnonethane 
V i n y l  ch lo r i de  
Ch loroathanc 

I 
I 
1 
I 
I 
I 
I 
I 
I 
g' 
I 

" ...  .Lena ch lo r i de  
. . .:.>ne 

Carbon d i s u l f i d e  
1 .I-Dichlorocthcna 
7 . I-Dichloroethanc 

, . . :.2.Dichloroethsns 
.;,l"ioform 
1.2-Dishloroethane 
Dincthy I d i r v  lf ide  
cis- l .2-Dichloroethana 
Dimethyl s u l f i d e  
A c r y l o n i t r i l e  
Iodomthsnc 
n-Hexane 
l e r t - B u t y l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
Trichlorofluoromcthanc 
1sooctans 
A l l y l  ch lo r i de  
1.4.Oif luoroben:cnc 
2.Butanonc 
1 . l . l . T r i c h l o r o e t h ~ n ~  
Carbon t s t rach  l o r i de  
V i n y l  acetate 
Bromodich loromethane 
1.2.Dichloropropane 
tranr-1.3-DichloroprDpcne 
Trichloroethene 
D i  brmoch loronethane 
1,1.2.~richlorosthana 

Benzene 
cir.l.3.Dichloropropane 
Bromoform 
D i  broaoosthans 
1.4.Dichloro-2-butene 

Chloroban:ene-15 I 

3650 
4700 
2155 

0 
0 

786 
0 
0 
0 
0 
0 

3462 
15672 

0 
0 
0 
0 
0 

1007 
0 
0 
0 

10150 
0 
0 

18649 
187 

20697 
0 
0 
0 
0 
0 

15176 
0 
0 
0 
0 
0 
0 
0 

2212n 

2.587 
1.815 
3.654 
2.175 
2.767 
0.514 
7.778 
2.235 
7.837 
2.509 
5.292 
3.497 
6.529 
2.783 
4.601 
0.992 
3.978 
9.832 
6.319 
3.341 
1.515 
2.805 

33.130 
1.823 

0.038 
0,791 
0.574 
1.279 
0.830 
1.092 
0.808 
0.602 
0.469 
0.405 
1.941 
0.836 
0.488 
0.364 
0.149 

518 1 
118 1 
178 1 

0 1  
0 1  

352 1 

0 1  
0 1  
0 1  
0 1  
0 1  

533 1 
593 1 

0 1  
0 1  
0 1  
0 1  
0 1  

418 1 

0 1  
0 1  
0 1  

227 1 
0 1  
0 1  

643 15 
504 15 
545 15 

0 15 
0 15  
0 1 5  
0 15 
0 15  

671 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15  
0 15 

1062 29 

0.124 
0.081 
0.001 
0.001 
0.019 
0.003 
0.001 
0.001 
0.001 
0.001 
0.045 
0.307 
0.001 
0.001 
0.001 
0.001 
0.001 
0.007 
0.001 
0.001 
0.001 
0,246 
0.001 
0.001 

0,066 
0.354 
0.001 
0.001 
0. 001 
0.001 
0.001 
0.338 
0.001 
0. 001 
0,001 
0.001 
0.001 
0.001 
0.002 

I 
D 0.05 
D 0.05 
ND 0.05 
ND 0.05 
E 0.05 
ND 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
E 0.05 
0 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
NO 0.05 
ND 0.05 
E 0.05 
NO 0.05 

NO 0.05 
NO 0.05 
0 0.05 
NO ' 0.05 
NO 0.05 
1 

0 0.05 
D 0.05 
ND 0.05 
NO 0.05 
ND 0.05 
NO 0.05 
ND 0.02 
D 0.05 
NO 0.05 
ND 0.05 
NO 0.05 
NO 0.08 
NO 0.05 
ND 0.05 
NO 0.05 

1 

I NO .Not Detected: 0 -  Detested; E -  Estimated: I -  1n:c:n.l Stsndar l  Orgrev "2.5 
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i r i m g l c  Lsboreter iar  of  R I P ,  I n c .  Sample F i l e  : FJ298 Sample IO: 2861288 T l l C  

801 C a p i t o h  Or. Response F i  Le : ICALFNl8 TLI IO: 61-78-9/10 

Ourham. NC 27713 Dace Analyzed : 11/16/92 

(919) 544-5729 Oats Reported : 11/30/92 
Pro ject  Number: 22402 

Ouant i ta t ion Results Method 8240 

i l i a  l y t e  Area RF SCAN IS10 Ant .  Code Oven FLAG 

* 3 ~ = D ~ P l l ~ o l ~ ~ ~ ~ l ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * * ~ ~ * ~ . ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ * ~ ~ =  

(UP) L i m i t  

2-Hexanone 
4.Methyl.2-pentanons 
Tetrachlorosthsne 
1 . 1 . 2 . 2 - T e t r a c h l o r o e t h e n ~  

Toluene 

Chlorobenzene 
Ethylbenzene 
styrene 
m -  /p-ag lene 

.::yl."s 
.thy1 methacrylate 
1.2.3-1richloropr0~ene 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1.2 Dichlorobenzene 
cymene (iropropylbenznne] 
*-Pinene 
8-Pinene 
P-Cymene 

0 
0 
0 
0 

860 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.315 
0.45s 
0.811 
0.462 
1.387 
1.078 
0.672 
1.215 
0.778 
0.756 
0.735 
0.317 
1.464 
1.181 
0.935 
2.058 
2.140 
2.322 
2.518 

0 
' 0  
0 
0 

853 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

28 
29 
2s 
29 
28 
29 
29 
29 
29 
29 
29 29 

29 
29 
29 
29 
29 
29 
29 

0.001 
0.001 
0. 001 
0,001 
0.007 
0,001 
0,001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0,001 
0,001 
0,001 
0.001 
0.001 

NO 

NO 

NO 

NO 

E 
NO 

NO 

NO 

ND 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

0 . 0 5  
0.05 
0 . 0 5  
0 .05  
0 . 0 5  
0.05 
0.05 
0.05 
0.10 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

R e w i r e d  by 3pr 
NO - N C t  De:e:rsd; 0- Detected; E -  Er:irna;ed; i -  i n t e r n a l  Standard 

6 2 5 4  
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I 
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I 
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Brnoch lorae thane 
Chlorwathane 
Ermmethane 
V iny l  ch lo r ide  
Ch lorocthane 
:::thylane ch lo r ide  
Xoetone 
Carbon d i s u l f i d e  
1 . l-Dichloroethene 
t . l -D ich loroethme 
..'tns.l .2-Oich lorocthene 

Ch lo ro f  orm 
1.2.0ichlorocthene 
Dimethyl d i s u l f i d e  
cis-1.2-Oichloroethene 
Dimethyl s u l f i d e  
A c r y l o n i t r i l e  
lodonathane 
n-Haxane 
l e r t - B u t y l  methyl ether 
1.3-butadiene 
V iny l  Bromide 
l r i c h l o r o f  luoroaethanc 
Isooctane 
A l l y l  ch lor ide 
1.4-Oifluorobenzene 
2-Butanone 
1 , l . l - l r i c h l o r o c t h a n ~  
Carbon te t rach lo r ide  
V i n y l  acetate 
Bromodichloromcthsnt 
1.2-Oichlorapropane 
trans.l.3.0ichloropropene 
l r ich loroathenc 
o i b r o ~ o e h l o r n c t h a n e  
1.1.2.~richloroath.ns 

Benzene 
cis-1.3-Dichloropropcns 

6rmoform 
Cibrwme:hanc 

I 
t 
I 
I 
I 
I 
P 
1 
I 
1 
I 

1,4-~ ich loro-2-butana 

Ch lorobsnzene-l5 

3546 
3693 
1446 

0 
0 

348 
190 

0 
0 
0 
0 
0 

8600 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11963 
0 
0 

15985 
132 

12553 
0 
0 
0 
0 
0 

11461 
0 
0 
0 
0 
0 
0 
0 

22563 

2.587 
1.815 
3.654 
2.175 
2.767 
0.514 
7.778 
2.235 
7.637 
2.509 
5.292 
3.497 
6.529 
2.183 
4.801 
0.992 
3.978 
9.832 
6.319 
3.341 
1.515 
2.805 

33.130 
1.823 

0.038 
0.791 
0.574 
1.219 
0,630 
1.092 
0.808 
0.602 
0.469 
0.405 
1.941 
0.936 
0.468 
0.364 
0.149 

518 1 
118 1 

181 1 
0 1  
0 1  

352 1 
320 1 

0 1  
0 1  
0 1  
0 1  
0 1  

589 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

227 1 
0 1  
0 1  

639 15 
506 15 
543 15 

0 15 
0 15 
0 15 
0 15 
0 15 

665 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 
0 15 

1079 29 

I 
0.101 0 0.05 
0.056 0 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.009 E 0.05 
0.026 E 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.173 0 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.301 0 0.05 
0.001 NO 0.05 
0.001 NO 0.05 

I 
0.055 0 0.05 
0.246 0 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 ND 0.05 
0.001 NO 0.05 
0.001 NO 0.02 
0.296 D 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.05 
0.001 NO 0.08 
0.001 NO 0.05 
C.001 ND 0.05 
0.002 NO 0.05 

I 

Orgrcv "2.5 NO -not Detected: 0- Detected; E -  Estisc:ed: I -  l n t e r n c l  Standard 
1 
I 
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2-naxanone 
4-uethy1-2-pantanona 
Tetrachloroethane 
1.1 .2 .2 -~etrachloroethsns 

.::$ !orobcnzsna 
Ethylbenzene 
styrsnc 
'!- l?-Xylenc 

. . ~ .,. ....- ne 

:: .3"e 

i i h y l  methacrylate 
1.2.3-Trichloropropane 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 
1 .2  Oishlorobanzsne 
Culnenc ( isopropy lbsnzane) 
A-Pinene 
8-Pinene 

P-Cymene 

0 
0 
0 
0 

528 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.315 
0.459 
0.811 
0.462 
1.387 
1.078 
0.672 
1.215 
0.778 
0.756 
0.735 
0.317 
1.484 
1.181 
0.935 
2.058 
2.140 
2.322 
2.518 

0 29 0.001 NO 0.05 - 
0 29 0.001 NO 0.05 - 
0 29 0.001 NO 0.05 - 
0 29 0.001 NO 0.05 - 

848 29 0.004 E 0.05 - 
0 29 0.001 NO 0.05 - 
0 29 0.001 NO 0.05 - 
0 29 0.001 NO 0.05  - 
0 29 0.001 NO 0.10 - 
0 29 0.001 NO 0.05 - 
0 29 0.001 NO . 0.05 - 
0 29 0.001 NO 0.05 - 
0 29 0.001 NO 0.05 - 
0 29 0.001 NO 0.05 - 
0 29 0.001 NO 0.05 - 
0 29 0.001 NO 0.05 - 
0 29 0.001 NO 0 .05  - 
0 29 0.001 NO 0.05 - 
0 29 0.001 NO 0.05 - 

IPS______PI=D=D_SEJ-~.~~-==--===~~-=----.---=====~=~~~---===----=--=---- 

surrogate summery Area RF Scan ISID Amount Coda XREC 

( W )  
I I P I I P P P I . I . P I . P P I S - - - - ~ . = ~ ~ ~ ~ ~ = = = = = ~ ~ ~ ~ ~ ~ * ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = = ~ ~ = ~ ~ ~ = ~ ~ = ~ = ~ = = ~ ~ = ~ ~ ~ ~ . . = ~ ~ = = ~ ~ ~ ~  

1.2-0ichloroethans-d4 7403 2.060 561 1 0.254 0 101.6 
Senzana-d6 31071 1.668 560 15 0.291 0 116.4 
Toluens-d8 28340 1.372 838 29 0.229 0 91.6 
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CASE NARRATIVE 
Triangle Laboratories of RTP, Inc 

801 Capitola Dr. 
Durham, N . C .  27713 

PHONE: (919) 544-5129 
PAX: (919) 544-5491 

DATE: January 6, 1993 

CLIENT P.O. NO: 3975 

TLI NO: 22367 

OBJECTIVE: Analysis of twelve MM5 train samples for 8270 Table 2 
compounds. 

METHOD: 

The MM5 train sample extraction and GC/MS analysis are based 
on the guidelines of Method 8270. The XAD portion of the MM5 
trains were prespiked with 100 micrograms (ug) of terphenyl-dl4 
before sampling. The XAD and filter portion of the samples were 
spiked with 100 ug of surrogate standards phenol-d5, 1,4- dibro- 
mobenzenf-d4, 1,3,5-trichlorobenzene-d3, 2,4,6-tribromophenol, 
and pyreY.e-dl0 before being Soxhlet extracted for 16 hours with 
methylene chloride. The impinger rinses were spiked with 100 ug 
of surrogate standards 2-fluorobiphenyl, nitrobenzene-d5, and 
anthracene-dl0 before being extracted with methylene chloride 
using a separatory funnel. All extracts with the exception of 
OB-M23-R1 and OB-M23-R2 were combined and concentrated prior to 
analysis. 

The internal standards 1,4-dichlorobenzene-d4, naphthalene- 
68, acenaphthene-dl0, phenanthrene-dl0, chrysene-dl2, and pery- 
lene-dl2 were added to the extracts such that the final internal 
standard concentration was 40 ug/mL immediately prior to analy- 
sis by GC/MS. 

The GC/MS analysis conditions are listed below: 

GC CONDITIONS : 
Column: J&h: DB5-625, 30m x .32m x lu film 
Program : 35C, ramp 12C/min to 285C, hold 

Carrier Gas: Helium 

for 2min. ramp at 8.5C/min to 
315C, hold for 13min. 

MS CONDITIONS : 
Instrument: HP MSD, Chemsystem and Target data systems 

Scan: 35-550 amu at 1.67s/scan 
Interface: Capillary, 250C 

0 2 5 8  
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e Laboratories of RTP January 6 ,  1993 
22367 

Enclosed with the case narrative are the client request for 
analysis sheet and chain of custody, TLI chain of custody sheets, 
wet laboratory extraction information sheets, analyst worksheets, 
run logs and tracking forms. All initial and continuing calibra- 
tion data is located behind the samples in the back of the data 
package. 

The data are reported as quantitation reports, chromato- 
grams, interim reports, and spectra of detected compounds. The 
quantitation report headers list the sample and calibration file 
names. The client sample name, TLI identification numbers dilu- 
tion factor, TLI project number, date of report, and analysis 
date are also listed in the quantitation report header. The raw 
responses and retention time values found on the quantitation 
report are from the interim report located behind the quantita- 
tion report. The response factor (RF) is from the continuing 
calibration. The ISID is the internal standard identifier. 
Those compounds matched to acenaphthene-dl0 for example, are 
flagged with ISID number 3 .  On the interim report a ( $ )  is indi- 
cative of a surrogate standard and a ( * )  represents an internal 
standard. The quantitations for the target compounds and sur- 
rogate standards are reported in units of micrograms (ug). Some 
esamgle calculations are listed below in the Sample Calculations 
section of the narrative. If the target compound is detected, a 
code of "D" is reported. If the target compound is detected but 
t:?e amount is below the wantitation limit or over the calibra- 
Zion range, a code of "E" or estimated is reported. If the 
target compound is nct detected, a code of "ND" is reported. 
1-ternal standards are flagged with an 'I' and will have an 'H' 
c r  an 'L' if they are above or below quality control criter- 
Fa..imounts reported for target compounds that are not detected 
ere calculated using an area of 100 counts on the report. 

Immediately following the sample report are two pages which 
comprise the total ion chromatograms. Labeled internal and sur- 
rogate standards present in the sample have their identifications 
and retention time printed above their peak on the chromatograms. 
The interim report from the instrument is followed by the target 
spectra of the detected compounds. Four spectral plots are 
included for each compound: a raw spectrum of the peak, a back- 
ground subtracted version of the same spectrum, a library spec- 
trum of the compound, and a plot showing the percent difference 
between the library spectrum and the background subtracted spec- 
trum. Extracted ion current profiles are plotted on the right- 
hand side of the page showing the quantitation mass and one or 
two other prominent ions known to be present in the target com- 
pound as they appear in the sample peak. 
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i 1 P g l e  Laboratories of RTP 
,e Narrative 

RESULTS : 

January 6 ,  1993 
22367 

Some of the samples listed for analysis on the client chain 
of custody were not received. These samples include the follow- 
ing; 92-655-00984, 92-655-00993, 92-655-01002, and all of imping- 
er 1. 

The internal standard areas were normal and fairly consist- 
ent- for the field samples and Laboratory Method Blank, SBLK 
111652, with the exception of the following samples: OA-M23-R2, 
I N - M 2 3 - R 1 ,  and IN-M23-R3. In sample OA-M23-R2, phenanthrene-d,,, 
chrysene-d,, and perylene-d were high. Perylene-d,,, 
%as low in samgles IN-M23-R1 and IN-M23-R3. The target analytes 
quantitated against these internal standards maybe artificially 
deflated in the case of a high internal standard area, or inflat- 
ed in the case of a low internal standard area. 

Due to a labeling error in the Organic IGet Laboratory a 
mix-up of the im2inger portions of samples, 03-123-Rl and OB-k?.?3- 
32 may have occurred. These two samples have been lzbeled as OB- 
1123-Rl H20 and CS-M23-R2 E20 and were analyzed separately. These 
two analyses are included at no cost. The results of these two 
samzles are very similar; and it is doubtful that this mishap in 
any way affects ?he quality of the data. 

The sam2les could not be concentrated dokn below 4-mL's in 
the wet laboratcry. In many of the samples, the x;ID's, filter's, 
and glass wool gortions were discolored. Some of the samples 
were further diluted in G C / P i S  laboratory ir. order to achieve 
valid internal scandard ii:*as. 

Please note that the naming scheme employed by the wet labo- 
ratory, i.e OB-3010-R1 is indicative of the sampling procedure 
used, 0010. 

Sample OB-!<23-R3 was received with two W I D  traps. An addi- 
tional extraction was performed on the extra XhD trap, the sur- 
rogate standar2s were split 50:50 between the two extractions. 
The extracts were then combined. An additional charge of $125, 
for the extra extraction was incurred. 

The surrogate standard recoveries were good for the majority 
of the field samples and SBLK 111692. Sample IN-M23-R1 had no 
recovery of 2,8,6-tribromophenol, and a very poor recovery for 
anthracene-d,,. Sample IN-M23-R2 experienced poor recovery for 

6260 
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January 6 .  1993 
22367 

:J' RESULTS cont . 
s' 

7 2,4,6-tribromophenol, anthracene-d,,: and pyrene-d,, . Sample IN- 
M23-R3 had no recovery for 2,4,6-tribromophenol, anthracene-d o ,  
and pyrene-d,,. These poor recoveries may be a result of the ?:a 
dilution imposed upon the samples. 

The target analyte diethylphthalate was detected within the 
calibration range in sample OA-M23-RO. Sample OA-M23-R1 con- 
tained bis-(2-~hloroethyl)ether and naphthalene at detectable 
levels. Phenol and benzoic acid were detected within the cali- 
bration range in sample OA-M23-R3. Sample OB-MZ3-RO, contained 
naphthalene at a level within the calibration range. OB-M23-R1, 
was found to contain a level of benzoic acid well within the 
calibration range. Benzoic acid, naphthalene, and bis (2- 
ethylhexy1)phthalate were detected in sample OB-M23-R2. Sample 
Oa-P123-R3 was found to contain benzoic acid and naphthalene 
within the calibration range. Naphthalene and di-n-bu- 
tylphthalate were found at a detectable level in sample IN-M23- 
P.O. Naphthalene was detected in sample IN-K23-P.1. The two 
target analytes phenol and naphthalene were detected in sample 
IK-Wj-F.2. Two of the target analytes or. =he Table 2 list are 
also c o m m  XAD contaminants; benzoic acid. acd naphthalene. 

1pv~ls in all samples with the exception of OB-M23-R1 H20. 

The laboratory method blank, SBLK 111632, contained naphtha- 
leze, bis(2-ethylhexyl)phthalate, and di-n-butylphthalate at 
le-.~sls below the quantitation limit. F'hthalates are common 
lascratory contaminants. Although estimated, these target ana- 
~ y t e s  should not be considered as native to the samples unless 
focxd at a level five times that in the associated method blank. 

There were target analytes that wese found at estimated 

A 1 1  semivolatile sampling to extraction and extraction to 

Please note that the Clean Air Act portion of this project 

I '  
analysis holding times were met. 

has already been shipped to you. 
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..angle Laboratories of RTP 
,se Narrative 

January 6, 1993 
22367 

SAMPLE CALCULATIONS: 

Response Factor, RF : 

RF = (Area X Amount Int Std) 

(Area Int Std Amount X) 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  

Amount in samples: 

Amount, ug = (Area X Amt Int Std * DF) 

(Area Int Std * RF X )  
_____________________- - - - - -  

where : 

X = Pnalyte 
Int Std = internal standard 
a t  Int Std = amount of internal standard = 40 ug 
RF X = response factor of X from continuing calibration 
DF = dilution factor 

For Triangle Laborat 

Report Generation 

ri s ,  Inc., 

Quality Control 

Selena Annistead 
Report Preparation Chemist 

I E 2 6 2  



1.4 Oichlorobmlene-d4 
1.3.oichlorob.nrene 
1 . 4 . ~ i ~ h l o r o ~ e n z e n e  
1 ,2.Dich lorobonlene 

?.htnylphsnoL 
2,2' .oiybir( l -Chloroprop.".)  
Benzyl slcohOl 
4-Yathy IphcnD I 
" . ~ i t , ~ * ~ . d i . " . p ~ a p y l u i n a  

MeIaChloroethc.ne 
Pneno 1 

bis(2.Chloroeth~ [)ether 
2.Ch Lorophanol 
Yaphthalsn~-d8 
Naphthalene 
4-Chloroanil ine 
~ e ~ a c h l o r o b u t a d i e n s  
4.Chl0~0-3-.~thylDhenol 
2-Yethy lnaphthalene 
Nitrobenzene 
lrophoront 
2 - N i  trophenol 
2.4-Dinethylphenol 
b i i ( 2 - C h l o r o s t h o x y ) ~ a t h s n s  

Benzoic acid 
2.4-Ci~hlorophenol  
1.2.4.lrichlorobenrene 
Accnaphthrns-dlO 
~ C ~ a c h l o r o c y ~ 1 o p e n t . d i . n .  

2.4.6-lr ichlorophanol 
2 .4.5-Tr ich lorophen~I  
2.Chloronaphthalsne 
2.Ni i roani l ina 
0ime:hglphtha l a t e  
2.6-Din i t ro to luene 
2.4-Oin i t ro to luens 
Acsnsphlh,lans 
3-Ni:roani l i n e  
Acenrphthsn. 
2.4-Dinitrcphenol 
I - N i  trophenol 
O i  bcnzof uran 

3879 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

13509 
31872 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8931 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8.43 1 

1.629 0.00 1 
1.624 0.00 1 
1.575 0.00 1 
1.289 0.00 1 
2.135 0.00 1 
0.677 0.00 1 
1.461 0.00 1 
1.180 0.00 1 
0.644 0.00 1 
1.661 0.00 1 
1.426 0.00 1 
1.422 0.00 1 

11.45 2 

1 .04911.52  2 
0.513 0.00 2 
0.240 0.00 2 
0.406 0.00 2 
0.634 0.00 2 
0.511 0.00 2 
0.963 0.00 2 
0.226 0.00 2 
0.305 0.00 2 
0.599 0.00 2 
0,177 0.00 2 
0.376 0.00 2 
0.419 0.00 2 

15.81 3 
0.222 0.00 3 
0.461 0.00 3 
0.461 0.00 3 
1.271 0.00 3 
0.540 0.00 3 
1.501 0.00 3 
0.360 0.00 3 
0.520 0.00 3 
1.954 0.00 3 
0.503 0.00 3 
1.127 0.00 3 
0.089 0.00 3 

1 . 7 7 i  0.00 3 
0.160 0.00 3 

h 3  . h o t  Pe:ected: C -  Jstsctcd: E. Estimated: I -  i n t e r n a l  Standard 

6 2 6 3  

I 
0.63 NO 

0.63 NO 

0.65 NO 

0.80 NO 
0.46 NO 

1.18 NO 

0.71 NO 
0.67 ND 
1.22 NO 
0.61 NO 
0.72 NO 

0.73 NO 

1 

89.96 0 
0.56 NO 
1.23 ND 

0.73 NO 
0.36 NO 

0.58 NO 
0.31 ND 
1.30 NO 

(1.97 NO 

0.49 NO 

1.67 NO 

0.79 NO 

0.71 ND 
I 

2.02 NO 
0.93 ND 
0.93 NO 
0.35 NO 

0.83 HD 
0.30 NO 

1.24 NO 
0.66 NO 
0.23 no 
0.69 ND 

0.40 ND 
5.03 NO 

2.80 NO 

0.25 NO 

10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 

10.0  - 

10.0 - 

orprep "2.5 

I 
i 

i 
I 
I 
I 
0 
I 
I 
I 
I 
I 
1 
I 
1 
E 
I 
I 
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C v r * a U ,  NC 27713 Date Anmlyzed : 11/21/92 I L I  I D :  N l A  

(9191 544.5729 O i l .  Reported : 01/04/93 D 1  l u t l o n  Factor: 1.00 
Pro lest  Number: 22367 

Ouant i ta t ion aesY I t s  Method 8270 

AnnIyte Area RF RT ISID *at. Code O w n  FLAG 

(UP1 L im i t  
__e_ ____OE==-..-DD_Y_PISD-----=- 

Diathy Lphthi l a t e  0 1.576 0.00 3 0.28 ND 10.0 - 
4-ch Lorophenyl-phony le thar  0 0.639 0.00 3 0.70 ND 10.0 - 
FLuorsnt 0 1.422 0.00 3 0.31 ND 10.0 - 
4-Nit roani  l i n e  0 0.342 0.00 3 1.31 NO 10.0 - 
Phenanthrene-dl0 14654 19.45 4 I 
Hexash Lorobenzone 0 0.232 0.00 4 1.18 ND 10.0 - 
Pentachlorophenol 0 0.097 0.00 4 2.81 ND 10.0 - 
Phenanthrene 0 1.080 0.00 4 0.25 NO 10.0 - 
Anthracme 0 1.092 0.00 4 0.25 ND 10.0 - 
Di-n-buty  Lphthalate 1408 1.444 21.34 4 2.66 E 10.0 - 
FLuoranthsns 0 0.947 0.00 4 0.29 ND 10.0 - 
4.6-Oinitro-2-~ethyL~hen~l 0 0.097 0.00 4 2.61 NO 10.0 - 
N-Ni trosodiphenylomins 0 0.511 0.30 4 0.53 NO 10.0 - 
4 - B r 0 . ~ e h s n i l - p h s n ~ l e t h ~ ,  0 0.203 0.00 4 1.34 NO 10.0 - 
Chryrcnc 0 1.168 0.OJ 5 0.75 NC 10.0 - 
Pyrene 0 1.807 C.00 5 0.49 NO 10.0 - 
Buty Lbmzy lphths l a to  0 1.037 0.00 5 0.65 NO 10.D - 
3.3'.Oichlorobenzidinc 0 0.341 0.00 5 2.58 )ID 10.0 - 
b i r ( 2 - E t h y l h . x y l ) p h t h a l a t ~  146 1.390 26.64 5 0.95 E 10.0 - 

Chryssne.dl2 4538 26.07 5 1 

8enzo(a)anthrscene 0 1.275 0.00 5 0.69 NO 10.0 - 

Pery Lene-dl 2 2459 30.17 6 I 
Di-n-ostylphtha Late 0 3.407 0.00 6 0.48 N3 10.0 - 
Bcnzo(b)fluoranthanc 0 1.412 0.00 6 1.15 ND 10.0 - 
Benzo(k)fluoranthsne 0 1.412 0.90 6 1.15 NO 10.0 - 
aenzo(a)Frrene 0 1.405 0.00 6 1.16 NO 10.0 - 
Ind~no(l.2.3-cd)pyrcne 0 1.019 0.00 6 1.60 YD 10.0 - 
Dibenzo(r.h)anthracenc 0 1.019 0.00 6 1.60 ND 10.0 - 
Benzo(g.h,i)perylene 0 1.092 0.00 6 1.53 NO 10.0 - 
--==._POEDDeS_==SSI=_===-===-=-=~~=-~==-~~-===-=-=========-=~============= 

fu?roOate Sumary Ara. RF RT IS10 Amount Code XREC 

(UP) 
- ~ E P D _ ~ S S = = = S = = = - = - ~ ~ - ~ ~ ~ ~ = - - = ~ = = * ~ - - = = = = = = - = - ~ ~ = = ~ = ~ = = = = - - = = = -  

Pheno I-d5 7079 2.040 8.01 1 35.78 0 35.8 
1,4-0ibraobanzane-d4 5204 1.431 11.56 1 37.50 0 37.5 
Ni:robeazanr-d5 8167 0.611 9.82 2 39.58 0 39.6 
1.3,5-lrishLorobsnzsn.-d) 5768 D.510 10.63 2 33.49 0 33.5 
2-F luorobiphmyl  14855 1.632 14.26 3 4D.77 D 40.8 
2.4.6-1ribrosophenol 2681 0.260 17.80 3 4 9 . V  0 49.6 
Anthracene-dlO 20346 0.983 19.58 4 56.50 0 56.5 
Pyrene-dlO 16457 1.731 2 2 . W  5 83.80 D 63.8 

11444 1.262 23.61 5 79.93 D 79.9 lstphenyL-d:4 
Rereired by 
N? -No1 Detected: D. Oetected; E -  Estimated: I -  I n t e r n a l  Standard Orgrep "2.5 

DLte a/&% 

6 2 6 4  



3573 
0 
0 
0 
0 
0 
0 
0 
0 
0 

142 
0 
0 

12363 
4397 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7639 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8 . 4 3  

1.629 0.00 
1.624 0.00 
1.575 0.00 
1.269 0.00 
1.566 0.00 
0.877 0.00 
1.461 0.00 
1.190 0.00 
0.844 0.00 
1.681 8.02 
1.426 0.00 
1.422 0.00 

11 .44  
1.049 11.48 
0.513 0.00 
0 .240  0.00 
0.408 0.00 
0.834 0.00 
0.511 0.00 
0.963 0.00 
0.228 0.00 
0.305 0.00 
0.599 0.00 
0.177 0.00 
0.376 0.00 
0.419 0.00 

15.81 

0.222 0.09 
0.425 0.00 
0.481 0.00 
1.271 0.00 
0.540 0.00 
1.501 0.00 
0.360 0.00 
0.520 0.00 
1.954 0.00 
0.503 0.00 
1.127 0.00 
0.089 0.00 
0.160 0.00 
1.774 0.00 

h: .4:: :ete::ed; 2 .  0c:e:ted: E -  Es t ima ted :  1. I n t e r n a l  Standard 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

I 
0.69 ND 
0.69 NO 

0.71 NO 

0.67 NO 

0.71 HD 

1.26 NO 

0.77 NO 

0 . 9 4  NO 

1.33 NO 

0.95 E 

0.78 NO 

0.79 NO 

I 
1 3 . 5 6  0 

0.63 NO 

1.35 NO 

0.79 ND 

0.39 ND 

0.63 ND 

0.34 ND 

1 . 4 2  ND 

1.06 NO 

0.54 HD 

1.83 NO 

0.86 N O  

0.77 NO 
1 

2.36 HO 

1 .23  NO 

1.09 NO 

0.41 HO 

0.97 no 
0.35 no 
1.45 ND 

1.01 N O  
0.27 NO 

1.04 NO 
0 .46  NO 

5 . 8 6  ND 

3.27 NO 
0.30 NO 

1 0 . 0  - 
10.0  - 
10.0  - 
10.0  - 
10.0  - 
10.0  - 
10.0  - 
10.0 - 
10.0  - 
1 0 . 0  - 
10.0  - 
10.0  - 
1 0 . 0  - 
10.0 - 
10.0 - 
10.0 - 
10.0  - 
10.0  - 
10.0 - 
10.0 - 
1 0 . 0  - 
1 0 . 0  - 
10.0 - 
l C . 0  - 
10.0 - 
10.0 - 
10.0  - 
10.0 - 
10.0 - 
1 0 . 0  - 
10.0  - 
1 0 . 0  - 
10.0 - 
10.0  - 
10.0  - 
10.0  - 
1 0 . 0  - 
10.0  - 

1 0 . 0  - 

Orgrep "2.5 

I 
d 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
1 
I 
I 
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I 
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1 
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I 
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I 
I 
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I 
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I 
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I 
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,/ 

. m . g l e  ~sbersrorier O f  RIP. Inc. Sample F i l e  ; JAE30 Sample I O :  1N-M23-R0 
801 Capitol .  o r .  R~IPO~SC F i l e  : JA195 

Durham. NE 27713 Date Analyzed : 11/21/92 TLI IO: 61-50~1G(A.B.E)  

(919) 544-5729 Date Reported : 01/08/93 D i l u t i o n  F a c t o r :  1.00 

D u n t i t a t i o n  Resu l t$  Method 6270 

m a l y t a  Area RF R l  ISID ut. Code Duan FLAG 

Pro ject  Number: 22367 

' . ~ . l l r N D D s . s r s D ~ e P ' ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ . * * . ~ . * ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~  

(UP) L i m i t  
UI~YPDDSSS~='L=~=~~=-----=-~~-~-~~-~~~~-~--SS==~-~==--**--- 

D i e t h y l p h t h a l a t e  2056 1.576 17.22 3 6.63 E 10 .0  - 
4-Ch lorophsny l.pheny l c t h e r  0 0.639 0.00 3 0.82 ND 10.0  - 
F luorens 0 1.422 0.00 3 0.37 NO 10.0 - 
4.Nitroani  l i n e  0 0.342 0.00 3 1.53  NO 1 0 . 0  - 
Hexachlorobenzanc 0 0.232 0.00 4 1.27 NO 10.0  - 
P.nt.chloroph.nol 0 0.097 0.00 4 3.04 ND 10 .0  - 
Phenanthrene 0 1.080 0.00 4 0.27 ND 10.0  - 
Anthracene 0 1.092 0.00 4 0.27 ND 10 .0  - 
O i - n - b u t y l p h t h a l a t e  5341 1.444 21.34 4 10.91 0 10.0  - 
Fluoranthens  0 0.947 0.00 4 0.31 NO 10 .0  - 
4.6-Oinitro-2-~athylphenol 0 0.097 0.00 4 3.04 NO 10.0 - 
N-Nitroiodiphsnyla. inc 0 0.511 0.00 4 0.58 NO 10.0 - 
4-0i0mophenyi-phanylethtr 0 0.203 0.00 4 1.45 NO 10.0 - 

Phanenthrsns-dl0 13560 19.44 4 I 

Chr y r e n c - d l 2  6988 26.08 5 I 
Chryssnc 0 1.168 0.00 5 0.49 NO 10 .0  - 

J,G : \ .  :, c 
1 ..\I3 

Senzo(a)anthracens 0 1.275 0.00 5 0.45 NO 10 .0  - 
pyrene 0 1.807 0.00 5 0.32 NO 1O.G - 
Buty lbcnzylphtha l a t e  0 1.037 0.00 5 0.55 NO 10.0 - 
3 , 3 ' - O i c h l o r o b c n z i d i n e  0 0.341 0.00 5 1.68 ND 10.0 - 
b i s ( 2 - E t h y l h o x y l ) p h t h a l a t e  246 1.390 26.64 5 1.01 E 10 .0  - 
D i - n . o c t y l p h t h a l a t s  0 3.407 0.00 6 0.23 NO 10.0 - 
Bsnzo(b)f  luoran thcnc  0 1.615 0.00 6 0.49 NO 10.0  - 
Benzo(k)fLuoranthanc 0 1.412 0.00 6 0.56 NO 10.0 - 
Benzo(a)pyrcne 0 1.405 0.00 6 0.58 NO 10.0 - 
Indsno(l .2.3.cd)pyrans 0 1.019 0.00 6 0.78 ND 10.0 - 
Oibcnzo(a.h)anthrasenc 0 1.019 0.00 6 0.78 NO 10.0 - 
nenro(g .h . i )pery lsne  0 1.062 0.00 6 0.75 NO 10 .0  - 

P e r y l e n e - d l 2  5053 30.19 6 I 

Surrogets Summary A r e a  RF RT lSlD Amount Cade 'IREC 

lug) 
D ~ ~ P ~ S I _ S P P S S I S S ~ ~ I D ~ ~ = = = ~ = = = ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ = ~ = ~ * ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ = ~ = = ~ ~ ~ = ~ ~ = ~ = = = = ~ ~ * * ~ = ~ ~ = ~ = =  

Phsno l.d5 5334 2.040 8.00 1 29.27 D 29.3 

1.4-Oibro~ob*nzen.-d4 4199 1.431 11.54 1 32.65 0 32.9 

2.4.6.Tribronophonol 2316 0.260 17.61 3 46.65 0 46.7 

Pyrene-dlO 16790 1.731 22.97 5 55.53 D 55.5 

la rphcny  I - d l  4 12424 1.282 23.61 5 56.36 D 56.4 

Date i J & / B  
o r g r c p  u2.5 

Reveired by 
NO -Not Detected; 0. Detected; E -  Es t imated :  I -  I n t e r n a l  Standard 

6 2 6 6  - 



1.4 Oichlorob.nzene-d4 
1.3.oichlorobenrene 
! .4 -O~ch lorobonzsne 
! .2-Dichlorobcnzsne 

2 . 2 ' - ~ i y b i r ( l - C h l o ~ o v ~ o ~ ~ n e ~  
I e n z y l  a l c o h o l  
I - Y e t h y  lphano 1 
S . N ~  r r o r o - d i  - n - p r o p y  Lamina 
rexach loroctnane 

i 2-UeIhylphenol  

-- P n r n D l  

: ,¶(2-Chloroethyl)ether 
2.Chlorophcnol 
haphthslenc.d6 
haphthalene 
I .Ch loroan i  l i n e  
(.exaCh L o m b c t a b i  enc 
r.Chloro-3.oeth*lphcn?L 
2-ue thy lnapk ths  lenc 
hIrrobenrenc 
IIDPhO7D.C 
2.Ni t rophcncI 
i . ~ . C i m s t h y l p h a n o l  
: : * ( 2 - C h l o r o c ? h o i y ) ~ c t h a n s  

Etn:oi: a:ie 
i . I . D i t h  lo rcpheno l  
: , 2 . 1 - i r i c h ! , r c j e n z e ~ a  
r:sna;l:hece-dlC 
krzach lorocy:lo:entadiene 
2.4.6-;richloro:ncnol 
2.4.5- i r ichloio,hcnol  
i -Ch loronaphtha lene 
2 - Y i t r s a n i l i n e  

'- E i m a t h y l p h t h a l a t c  
2 . 6 - D i n i t r o t o ~ u e n e  
2.4.0ini t r o t o h e m  
hcsnaphthylcne 
3 - N i t r o m i  l i n e  
Acens:hthens 
2 .4 -D in i t ropheno l  
I .NitrOphenC1 

5016 8.48 1 
0 1.598 0.00 1 
0 1.573 0.00 1 
0 1.466 0.00 1 
0 1.263 0.00 1 

0 1.517 0.00 1 
0 0.646 0.00 1 
0 1.344 0.00 1 
0 1.125 0.00 1 
0 0.623 0.00 1 
0 1.581 0.00 1 
0 1.325 0.00 1 
0 1.309 0.00 1 

16076 11.46 2 
26460 1.041 11.54 2 

0 0.489 0.00 2 
0 0.230 0.00 2 
0 0.385 0.00 2 

114 0.813 13.23 2 
0 0.485 0.00 2 

2165 0.911 10.53 2 
549 0.203 10.65 2 

0 0.310 0.00 2 
0 0.562 0.00 2 
0 0.160 0.00 2 
0 0.360 0.00 2 
0 0.401 0.00 2 

4221 15 .63  3 
0 0.221 0.00 3 
0 0.426 0.00 3 
0 0.466 0.00 3 
0 1.300 0.00 3 
0 0.511 0.00 3 
0 1.462 0.00 3 
0 0.348 0.00 . 3 
o 0.501 0 . m  3 
0 1.931 0.00 3 
0 0.491 0.00 3 
0 1.146 0.00 3 
0 0.096 0.00 3 
0 0.154 0.00 3 

402 1.713 16.31 3 

I 
3.99 NO 

4.05 NO 

4.35 NO 
5.05 NO 

.4.20 NO 

S.81  NO 
4.14 NO 
5.67 NO 

7 . 1 5  NO 

4.02 NO 

4 .61  NO 
4.81 NO 

I 
505.96 0 

4 . 0 1  NO 
8.65 NO 

5 . 1 1  NO 

2.61 E 
4.10 NO 

47.15 E 
53.92 E 

6.42 HO 
3.54 NO 

12.44 NO 

5.53 NO 
4.96 NO 

I .  
34.25 NO 

1 1 . 7 1  NO 

15.58 NO 

5.82 NO 
14.64 NO 

5.16 NO 

21.15 NO 
14.83 HO 

3.92 NO 
15.42 ND 

6.61 NO 
77.24 NO 

49.15 NO 
1 7 . 1 1  E 

80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 

60.0 - 

60.0 - 
80.0 - 
60.0 - 
60.0 - 
60.0 - 
60.0 - 

80.0 ' -  

80.0 - 
80.0 - 
80.0 - 
60.0 - 
60.0 - 
80.0 - 
80.0 - 

60.0 - 
60.0 - 
80.0 - 
80.0 - 
80.0 - 
60.0 - 
60.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
60.0 - 

*: .h:: 0~:~C:c:: 0 -  Oetected: E- Est imated: I .  I n t e r n a l  Star.dard Orgrcp "2.5 

G-267 

1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 



, 

O l e  L.bOr.tOi?es of RTV. I n c .  Sample F i l e  : dA811 Sample ID: IN-U23-R1 
Reaponre F i  I. : ~ A 8 0 6  :. 

'I 
I 
I 
I 
I 

Curhm. NC 27713 Date Analyzed : 11/22/82 T L I  IO: 61.5O-l(A.B.D.F) 
(919) 544.5729 Date Reportad : 01/06/83 D i l u t i o n  Fac tor :  8.00 

P r o j e c t  Number: 22367 
O u e n t i t a t i o n  Results Method 8270 
--___=-=PP=--.DD-_.--.----- -_-S==S__D-DPI_D-.l=*--.- 

Analyte Area RF R l  ISID Amt .  Code Ouan FLAG 
(W) L i m i t  

O i e t h y l p h t h a l e t e  
4-Ch lorophsny I - p h m y  l e the !  
Fluorene 

4-nitromi line 
Phenanthrene-dlO 
naxachtorobmzsna 
Psntachlorophsnol  
Phenanthrene 
Anthreome 

-Di .n .bu ty lph the le lc  
Fluorenthene 
4.6-Din i t ro-2-acthylphsnol  

N.Nitrosodiphenyle.inc 
4 - 8 r o ~ o p h ~ n y l - p h ~ n y l . t h e r  

Chryrsnr -d l2  
Chr yssne 

I 
I 
I Bcnzoja)anthrascne - 

P y W " c  

8uty  lbenzylphtha l a t e  

3 ,3 ' -O ich lo robenz id ine  
-- b i ~ l 2 . E t h y l h c x y l ) E h t h a l a t c  'I 

I 
I 
~I 

I 
I 
I 
I 

~I 

Per7 leno-d l2  
Oi -n -oc ty  lph tho  Late 

8cnzo(b) f luoren thcne 
Bcnzo(k)fluorantnene 
Bcnzo(a)pyrenc 
Indano( l .2.3-cd)pyrenc 
Dibenzo(a.h)anthr8c.ne 
8enzo(g.h. i  ) v e r y  Lens 

1006 
0 
0 
0 

10191 
0 
0 

289 
0 

1.537 
0.616 
1.295 
0.344 

0.238 
0.096 
1.136 
1.112 

17.25 3 
0.00 3 
0.00 3 
D.00 3 

18.47 4 
0.00 4 
0.00 4 

19.51 4 
0.00 4 

0 1.512 0.00 4 
0 0 .964 '  0.00 4 
0 0.087 0.00 4 
0 0.539 0.00 4 
0 0.195 0.00 4 

3210 26.10 5 
0 1.177 0.00 5 

0 1.302 0.00 5 
0 1.805 0.00 5 
0 1.054 0.00 5 
0 0.335 0.00 5 

273 1.418 26.67 5 
1150 

0 3.296 
0 1.528 
0 1.437 
0 1.395 
0 1.022 
0 0.998 
0 1.027 

30.23 6 
0.00 6 
0.00 6 
0.00 6 
0.00 6 
0.00 6 
0.00 6 
0.00 8 

49.58 E 80.0 
12.20 ND 80.0 

5.85 ND 80.0 
22.01 ND 80.0 

I 
13.30 ND 80.0 
32.71 ND 80.0 
8.01 E 80.0 
2.82 ND 80.0 
2.08 ND 80.0 
3.26 NO 80.0 

32.37 NO 80.0 
5.83 NO 80.0 

16.10 NO 80.0 
I 

8.47 NO 80.0 

7.66 NO 80.0 
5.23 ND 80.0 
9.46 NO 80.0 

29.76 ND 80.0 
19.21 E 80.0 

I 
8.44 ND 80.0 

16.20 NO 80.0 
19.35 NO 80.0 
19.94 NO 80.0 
27.21 NO 80.0 
27.87 NO 80.0 
27.08 NO 80.0 

SUrrOOet. su-sry *re. RF RT ISID Amount Code ZREC 

(UP) 

C = = S _ i J ~ = P - _ . D . E ~ ~ E = = ~ = = = = ~ = ~ ~ = ~ ~ ~ ~ ~ = ~ ~ = * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = = ~ = = = = = ~ ~ ~ = ~ ~ = = ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~  

Pheno I.d5 351 1.812 8.11 1 1 1 . 7 4 0  11.7 
1.4-Dibronobenzenc-d4 1615 1.286 11.58 1 90.02 0 80.0 
ni t robenzsne-d5 3125 0.593 9.83 2 104.91 0 104.9 
1.3,5-lrichlorob.n~ana-d3 2018 1.000 10.64 2 40.18 D 40.2 
2 .~1uorob iphanyI  5059 1 . 5 8 5 1 4 . 2 7  3 2 4 1 . 6 2 0  241.6 
2 . 4 . 6 - 1 r i b r ~ o p h e n o l  0 0.231 0.00 3 NA ND NA 

Anthracene-dto 158 0.989 19.59 4 5.03 0 5 .0  
Pyrenc-dlO 963 1.816 22.99 5 52.90 D 52.9 
Terphenyl.dl4 1609 1.292 23.61 5 124.18 0 124.2 
Rsve i rcd  by .ii) Date  I I / P  
NO - N o t  Oetccted: 0. Detested: E- Est imated:  I .  Internal Standard o r g r e p  "2 .5  

6 2 6 8  



~ , , . ~ ~ ~ c o r ~ e s  01 RID. I n c .  S a m ~ I e  F i h  : 28329 Sample I O -  IN.Y23-R2 

801 C a p i t o h  O r .  ReaPOnSe F i l e  : 28319 

O u r h u .  YC 27713 Oat. 4na ly l sd  : 12/17/92 T L I  10: 61~50.2(b.B.O.F) 

(918) 544-5729 Date Reported : 01/06/93 O i i u t i c n  Fac tor :  8.00 

P ro jec t  Number: 22367 

a u a n t i t s t i o n  Resu l ts  m t h o d  8270 
-__--I _I_Dl==-LI---------~--.--~.-----=-....~-~ 

4r.a RF RT ISID Ami. Cod. h e n  FL4G Analyte 
Lug) L i m i t  

1.4.0ichlorob.nr~ne-d4 

2-chlorophenol  
1.3.oichlorobonrene 
1.4-Dichlorobenr*ne 
1 ,2 -~ i ch lo robenzma 
Bsnzy 1 a lcoho 1 
~ . ~ ' ~ ~ ~ ~ i r ( l - c h l o r o p r o p a n ~ l  - 2-mthy lpheno l  
N-N i t roso-d i  - n - p r o p y l u i n e  
nexachloroethane 

bis(2-Chloroethy1)ether 
Naphthalene48 
bi~(2-Chloro~tho1y)~ethens 
Benzoic a c i d  
2.4-Dish lorophenol  
1.2.4-Trichlorobenzane 

4 -Ch lo romi  l ine  

Hexachlorcbutsdiene 
4-Chlor0-3.~.thyIphenOL 
2-Methylnaphtha Lens 

Nitrobenzene 
Isophorone 
2-Nitrophenol  
2.4.0imethy lphcno 1 
Acsnaphthene-dlO 
4-NitrDphcnol  

D ie thy lph tha la te  
4-Ch lorophany 1 -pheny le tha r  
Fluorene 
4 - N i t r m n i  l i n a  
nerach Lorocyc lopontadiene 
2.4.6-Tr ichlorophenol  
2 .4 .5 - r r i  ch lorophenol  
2-Chloronaphthalene 
2 - N i t r o a n i l i n e  - Oimethylphthalato 
2 .6 -D in i t ro lo luene  
2.4-Dini t rotolusn. 
Aoonaphthy Lene 

. - Phenol 

- Naphthalene 

-0ibsnzofuran 

2456 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1052 
0 

6765 
0 

14322 
0 
0 

6945 
0 
0 
0 

0 
0 

640 
0 
0 

4695 
0 

137 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 

1.294 
1.464 
1.562 
1.490 
0.743 
1.246 
1.022 
0.966 
0.737 
1.475 
1.311 

0.456 
0.255 
0.322 
0.372 
1.046 
0.406 
0.266 
0.308 
0.67' 
0 .44q  

0.61; 
0.23' 
0.332 

0.27; 
1 . 7 7 2  

1.817 

0.70' 
1 .52: 
0.515 

0 . 3 3 3  
0.418 
0.466 
1.158 
0.4% 
1.417 
0.366 
0.563 
1.890 

10.63 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
9.66 1 
0.00 1 

13.26 2 
0.00 2 

12.75 2 
0.00 2 
0.00 2 

13.33 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 

12.26 2 
0.00 2 
0.00 2 

17.09 3 
0.00 3 

17.52 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 

G269 

I 
10.07 NO 

8.90 NO 

8.34 NO 

6.74 NO 

11.54 ND 

10.46 NO 

12.75 ND 

13.49 NO 

17.68 ND 

92.93 0 

9.94 ND 

I 
6.01 NO 

2050.40 E 
11.41 NO 
9.61 ND 

241.93 0 
8.99 N O  

13.62 NO 

11.85 NO 

4.50 NO 

6.13 NO 

26.76 E 

15.40 NO 
10.96 NO 

I 
23.86 NO 

5.07 E 
3:60 NO 

6.37 NO 

4.30 NO 

12.69 NO 

19.61 ND 

15.64 NO 

14.03 ND 
5.64 NO 

15.06 NO 
4.61 NO 

17.66 NO 

11.21 NO 
3.46 NO 

60.0 
80.0 
60.0 
60.0 
80.0 
60.0 
60.0 
60.0 
60.0 
60.0 
80.0 

60.0 
80.0 
60.0 
80.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 

60.0 
60.0 
60.0 
00.0 
60.0 
60.0 
60.0 
60.0 
80.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 

org rcp  "2.5 

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

I ,. .-' 
, k o r a t o r ~ c r  o f  R I P .  I n c .  S a w L C  F i l e  : 26329 Sample I O :  lu-Y23.R: 

.4?t,l. o r .  Re~oonse F i l e  : Z e l l g  
Oat0 Analyzed : 12/17/92 

.# 

TLI :O: 61-50-2(A.B.D.F) 

I 

;:I, 
'1 

1,/-"'>3*, YC 2i713 

(919) 5.4-572ti Oete Reported : 01/06/93 O i l " t i 0 "  r.ctor: 8.00 
4 P r D i e c t  number: 22367 

O u a n t i t a t i o n  Resu l ts  Method 6270 
___mD_EY=SIIPI=-D---~~----=-~~-----~*~~=---=---..~-~-~*~~~~-~~ 

Analyte &rea RF RT IS10 Ant. Code P u n  FLAG 
(UP)  L i a i  t 

w- - - - S S P D S - = Y - = E = P  -E. 

3-Witroani  l i n e  0 0.423 0.CO 3 15.45 NO 00.0 - 
Asenn?hth.ne 0 1.266 0.01 3 5.16 ND 60.0 , - 
2.4-Oiai t rophanol  0 0.263 0.03 3 24.85 ND 80 .0  - 
Anthracm. 0 1.059 0.00 4 2.28 NO 80.0 - 
FIuormth.ne 0 1.420 0.00 4 1.7D NO 80.0 - 
4.6.Din(tr0-2-.sthylphcnDL 0 0.143 0.00 4 16.65 NO 60.0 - 

0 0.368 0.00 4 6.21 N O  80.0 - E-Witrosodiph.nyl..inL 

4-0rmoph~nyl -phei ) le thLr  0 0.217 0.03 4 11.10 NO 80.0  - 
0 0.319 0.00 4 7.55 YO 60.0 - Haxzchlorobsnrenc 

Phananthrenc-diO 13280 20.34 4 I 

702 1.803 21.54 4 8.90 f 80.0  - - O i  -n-buty Iph tha  Jete 

Peatach I o r o p h m o  I 0 0.214 0.02 4 11.26 NO 60.0 - 
177 1.013 20.39 4 4.23 E 80.0 - Phenanthrene 

0a3zo(e)snthraccne 0 1.149 0.09 5 1.52 NO 60.0 - 
0 1.325 0.0J 5 1.31 ND 80.0 - Fymns 

f u t y  Ibcnzy iph tha la te  0 0.629 0.0: 5 2.77 NO 60.0 - 
5.60 ND 80.0 - 3,5'-D ich lo robcnr rd ine  0 0.311 0.0: 5 - b i r i 2 - E t h v  lhexy !)phthe l e f e  E55 0.834 26.59 5 1.3.68 E 60.0 - 

0 1.043 O.C? 5 1.67 ND 60.0 - Chr yrcnc 

Pery lene.d l2  9947 31.06 6 I 
Ci-n-c::.vlphtha Ie:e 0 1.772 0.03 6 1.82 N Q  60.0 - 
Benio!b;f luoranthcnc 0 1.433 0.0: 6 2.24 N9 60.0 - 
Benzo:t.;f l vo ran th tna  0 1.362 0.00 6 2.36 ND 80.3 - 
Ee::s(a)pyrene 0 1.312 0.03 6 2.45 NO 80.0 - 
indtnoj l .2.3-cd)p.vrene 0 1.611 0.03 6 2.00 ND 80.0 - 
Cibsnzo(a,h)tnthractne 0 1.406 0.0: 6 2.29 NO 60.0 - 
0tnio(p .h . i )pcry lene 0 1.473 0.03 6 2.16 NO 60.0 - 
Sdrrog'te summar). Area RF R T  IS10 Amount Code ZREC 

Chryrens .d l  2 18374 26.67 5 I 

~ - - = s = = ~ ~ s s s ~ ~ I = l l ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

(U9) 

Phenol-d5 402 1.367 9.63 1 37.84 D 31.8 
l.;-Ditro~obsn2.nc-d4 732 1.457 13.39 1 65.46 D 65.5 
Ni t robenzene-d5 708 0.479 11.75 2 54.02 0 54.0 
1.3.5-Trichlorob.n2.n.-d3 589 0.426 12.46 2 50.50 0 50.5 
2-F luorob ipheny l  1307 1.305 15.59 3 65.47 0 65.5 

2.4.6-Tribromophenol 1 3  0.553 16.94 3 1.61 0 1 . 6  
Anthracene-dlO 405 0.637 20.46 4 11.67 0 11.7 
Pyrenr -d lO 1059 1.065 23.46 5 17.33 0 17.3 

3C52 0.993 23.76 5 53.54 0 53.5 Terpheny I - d l 4  
Rere i red  b y  Detc i IU Qz /jy 
I O  .Nc: Detected: 0. Detected: E- f s t i m t e ? :  1- I n t e r n a l  S t a n l a r d  orgrep "2.5 

6 2  70 



1 ~ 4 - D i s h l o r o b a n r e n ~ - d 4  
2-Chlorophenol 
1,3-Dishlorobenz*ne 
1.4-Dichlorobmzsne 
1.2-DichlorObenzms 
Benzyl a l c o h o l  
2.Z~.oxybit(l-ChloroProPE~0) 

- 2 - m t h y  lpheno 1 
N-YitrOlO-di.~.propylamine 

Herash l o r o a t h m e  

b i ~ i 2 . C k l ~ r ~ c t h y I ) c t h ~ r  
Nsphthalene-d8 
bir(2-Chioroethoxy)mcthans 

Benzoic a c i d  
2.4-Oichlorophenol 

1 . 2 . 4 - l r i c h l o r o b e n l e n c  
naphtha lens 
4.Chloroani l i n e  
hexachlorobutabicne 
4.Chl0i~-3-..thylphonOI 
2.Methylnaphthelene 
Nitrobenzene 
Iszphoronc 
2-N i t ropheno l  
2.4-Oimetky lphcno I 
Acenaphthant-dlO 

-- Pheno! 

k - N i t r O p h m O L  

- - 4 i b e n z o f u r a n  
t i c t h y l p h t h s l a t s  
k.Cnlorophenyl-phenylether 
F\uc:ene 

4 - N l l r o e n i  l i n e  
ne.schloroc~clop.ntediene 
2.4.6.Tr ichlorophsnoI 
2 .4 .5 - l r i ch lo ropheno l  
2-Ch loronaphtha lens  
2-Nitromi l i n e  

._ n i m s t h y l p h t h e l a t e  
2 .6 -Oin i t ro to luene 
2 .4 .O in i t ro to lusna 
Acenephthylme 

2437 
0 
0 
0 
0 
0 
0 
0 
0 
0 

144 
0 

8828 
0 
0 
0 
0 

1001 
0 
0 
0 
0 
0 

974 
0 
0 

5333 
0 
0 

216 
0 
0 
0 
0 
0 
0 
0 
0 

340 
0 
0 
0 

N 5  -Not Detected; 0 -  Octectcd:  E -  Est imated: I 

10.63 i 

1.294 0.00 1 
1,464 0.00 1 
1.562 0.00 1 
1.490 0.00 1 
0.743 0.00 1 
1.246 0.00 1 
1.022 0.00 1 
0.958 0.00 1 

0.737 0.00 1 
1.475 9.89 1 
1.311 0.00 1 

13.26 2 
0.456 0.00 2 
0.255 0.00 2 
0.320 0.00 2 
0.372 0.00 2 
1.048 13.33 2 
0.406 0.00 2 
0.268 0.00 2 
0.308 0.00 2 
0.811 0.00 2 
0.449 0.00 2 
0.812 12.28 2 
0.237 0.00 2 
0.333 0.00 2 

17.08 3 
0.274 0.00 3 
1.772 0.00 3 
1.817 17.97 3 
0.781 0.00 3 
1.520 0.00 3 
0.515 0.00 3 
0.330 0.00 3 
0.418 0.00 3 
0.466 0.00 3 
1.158 0.00 3 
0.434 0.00 3 
1.417 16.45 3 
0.366 0.00 3 
0.583 0.00 3 
1.890 0.00 3 

i n t e r n s !  Standard 

I 
10.14 NO 

8.97 NO 

8.40 NO 

8.81 NO 

17.67 NO 
10.54 NO 

12.65 NO 
13.59 NO 

17.81 nD 
12.82 E 
10.01 NC 

I 
7.95 NO 

14.21 NO 

11.33 NO 
9.74 no 

8.93 no 
13.53 no 

4.47 N O  

8.07 NO 

34.65 E 

11.77 NO 

43.50 E 
15.29 no 
10.89 no 

1 
22.75 N O  

3 .52  NO 

7.44 E 

7.98 NO 
4.10 NO 

12.10 N O  

18.89 N O  

14.91 NO 

13.38 NO 
5.38 NO 

14.36 NO 

14.99 E 
17.03 N O  

10.69 NO 

3.30 NO 

Orgrep "2.5 

I 
I 
I 
I 
I 
! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 
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I 
./.' 

/ 

.ei*ngle L a ~ o r a r o r i t r  of  P:D, I n c .  Sample F i l e  : 26330 simple 10: 1N-Y23.Q2 
801 C.0ltOl. o r .  Response F i l e  : 28319 
O u r h m ,  NC 27713 Oat. InalyzcO : 0121',!/9 7 L I  10: 61.50-3lA.6.D.F) 
(919) 544.5729 Date Reported : 01/06/93 Dilution Factor: 8.00 

Ouantitation Results method 8270 
Project Numaer: 22367 I 

I) :;e 

I 
I 
I 
I 
I 
1. 
I 
I 
I 
I e _ = P  P P _ _ I - P _ ~ S P ~ . I ~ ~ S S S = = = ~ ~ ~ ~ = ~ ~ ~ = - - = = = . - - = ~ ~ ~ ~ = - ~ ~ ~ ~ = - - ~ = ~ = = ~ = ~ * ~ ~ ~ ~ ~ - ~ ~ ~ = = =  

--. PP__-U-_P__-I=----~=-~-.---~...**-----* 
Area RF R T  ISID a t .  Code 0Y.n FLAG 

Limit (UP) -- - ID-___..IYY___P-OD------.-~~=.~------~=-~=~=~ 

3-NitrDani line 0 0.423 0.00 3 14.74 NO 80.0 - 
Acenaphthen. 0 1.266 0.00 3 4.92 NO 80.0 - 
2.4-Dinitrophenol 0 0.263 0.00 3 23.70 NO 80.0 - 
Phenanthrene-dl0 14214 20.34 4 I 
Anthracene 0 1.059 0.00 4 2.13 NO 80.0 - 

0 1.803 0.00 4 1.18 ND 80.0 - 
FIu0r.nth.n. 0 1.420 0.00 4 1.59 NO 80.0 - 
4.6-Oini tro-2-nthylphano I 0 0.143 0.00 4 15.14 HD 80.0 - 
N-Nitrosodiphenyl*mins 0 0.388 0.00 4 5 . 8 0  ND 80.0 - 
4.Bromophmy 1 - p h m y  lcthcr 0 0.217 0.00 4 10.37 NO 80.0 - 
Hcxachlorobsnzenc 0 0.319 0.00 4 7.06 ND 80.0 - 
Pentechlorophenol 0 0.214 0.00 4 10.52 NO 80.0 - 
Phenanthrene 106 1.013 20.39 4 2.37 E 80.0 - 

-z 0i-n.bYtyIphthalate 

Chryrana-dl2 18995 26.66 5 1 
Benzo1a)anthracene 0 1.149 0.00 5 1.47 NO 80.0 - 
pyrcnc 0 1.325 0.00 5 1.27 NO 80.0 - 
Buty Ibcnzy Lphtha late 0 0.629 0.00 5 2.68  NO 80.0 - 

5.42 NO 80.0 - 3.3' -Dish lorobenzidinc 0 0.311 0.00 5 
bir(2-Ethy Ihexy 1)phtha late 454 0.634 26.58 5 , 9.18 E 80.0 - 
Chryscne 0 1.043 0.00 5 1.62 NO 80.0 - 
Perj:ene-dll 5005 31.06 6 I L 
Di-n.octylphthalate 0 1.772 0.00 6 3.61 NO 80.0 - 
Ben;c(S)f luoranthcne 0 1.433 0.00 6 4.46 NO 80.0 - 
Bsnic . (&) f  luoranthcnc 0 1.362 0.00 6 4.69 NO 80.0 - 
Bcnzo(a)pyrene 0 1.312 0.00 6 4.87 NO 80.0 - 
Indena(l.2.3-cd)pyrene D 1.611 0.00 6 2.97 NO 80.0 - 
Oibcnzola.h)snthra=ane 0 1.406 0.00 6 4.55 NO 80.0 - 
8enz;[g.h.i)pcryIeoe 0 1.<73 0.00 6 4.34 NO 80.0 - 
Surrogate Summary Area RF R T  l s lc  Amount Code 1REC 
Y i _ O _ S _ . _ ~ S = I S ~ ~ * . ~ ~ = ~ = - ~ = = = ~ ~ = ~ ~ ~ * - - = = ~ ~ ~ ~ ~ = ~ = ~ ~ ~ ~ ~ = ~ ~ ~ ~ - = = ~ ~ ~ = ~ = ~ ~ ~ = . ~ ~ ~ ~ ~ ~ ~ =  

( W )  
~ ~~ ~~ ~~ ~~ ~ ~~ - 

Phcno 1 -d5 131 1.387 10.01 1 
1.4-Dibroo0benzcne.d4 658 1.457 13.39 1 
Nitrob.nmns-d5 641 0.479 11.74 2 
1.1.5- l r ichlorobcnzenc.d3 544 0.426 12.46 2 
2-Fluorobiphsnyl 1178 1.305 15.59 3 
2.4 .S-Tribro.ophcno I 0' 0.553 0.00 3 
Anthraccns.dl0 0 0.837 0.00 4 
P y r m c - d l 0  0 1.065 0.00 5 
Terpheny I-dl  4 1 ', 3102 0.993 23.79 5 
Reveiwed by . -d///) Date t I b l s  
ND -Not Detested; D. Detected: E- Estimated: I. Internal Standard 

I 
I 
I - / , -  

12.43 
59.36 
48.57 
46.31 
56.31 

NA 
NA 
NA 

52.64 

D 12.4 
0 59.4 
D 48.6 
0 46.3 
0 56.3 
NO NA 
NO HA 
NO HA 
0 5 2 . 6  

Orgrep "2.5 

6 2  72 



1,4 oishlorob*nz*na-d4 
1 , 3 - ~ i s h l o r o b . n z a n e  
1 .4-~ ich lo robanz*ne 
1.2-Dichlorobanzene 
2-Y. thy  lvhsno I 
2.2’-o~ybi~(l-chloropropana) 
Benzyl a l c o h o l  
4-Methylphenol  

nexmchloroethme 
Phenol 
bi . (2-Chloroethyl)sthsr 
2-Chlorophsnol  
Naphtha lens-d6 
Naphtha lens  
4-Chloroani  l i n e  
nexech lo robutad iens  
4-chloro-3..athylphenol 
2-Methylnaphthalene 
Nitrobcn:sne 
Isophorone 

2.4-Dimethylphenol 
bi~(2-Chloroath;xy)methsns 

Benzoic a c i d  
2.4-Oichlorovhcnol  
1 .2 .4 - l r i ch lo robcnrana 
Acenaph:hsna-dlO 
nsxschlorocyclovcntsdiane 

2.4.6-Tr ichlorophenol  
2 . 4 . 5 - l r i c h l o r o p h e n o l  
2-Chloronaphthalcne 
2 - N i t r o m i l i n s  
D imethy lph tha la ta  
2 . 6 - D i n i t r o t o l u e n e  
2 . 4 - D i n i t r o t o l u e n a  
Acanaphthylene 
3 - N i t r o e n i  l i n e  
Acenaphthme 
2 .4-D in i t ropheno l  
4 - N i t  rophsno l  
D ibcnro furan  

N . N i t T O I D - d i - ~ . p ~ O p y I . n i n .  

2-Nf;rOphenol 

3368 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

12566 
611 

0 
0 
0 
0 
0 
0 
0 
0 
0 

261 
0 
0 

7553 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8 . U  
1.629 0.00 
1.624 0.00 
1.575 0.00 
1.289 0.00 
1.586 0.00 
0.617 0.90 
1.461 0.00 
1.190 0.00 
0.644 0.00 
1.661 0.00 
1.426 0.00 
1.422 0.00 

11.45 
1.049 11.49 
0.513 0.00 
0.240 0.00 
0.406 0.00 
0.834 0.03 
0.511 0.00 
0.963 0.00 
0.226 0.00 
0.305 0.00 
0.599 0.00 
0.177 11.24 
0.376 0.CO 
0.419 0.03 

15.81  
0.222 0.00 
0.425 0.00 
0.461 0.00 
1.271 0.00 
0.540 0.00 
1.501 0.00 
0.360 0.00 
0.520 0.00 
1.954 0.00 
0.503 0.00 
1.127 0.00 
0.089 0.00 
0.160 0.03 
1.774 0.00 

ND -Not DeteCted: D -  Detected; E- Estimated: I -  I n t e r n a l  Standard 

6 2 7 3  

1 
1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3’ 
3 
3 
3 
3 
3 
3 
3 
3 

0.73 NO 10 .0  - 
0.73 NO 10.0 - 
0.75 NO 10.0 - 
0.92 ND 10.0 - 
0.75 ND 10.0 - 
1.35 ND 10.0 - 
0.61 ND 10.0 - 
1 . 0 0  ND 10.0 - 
1.41 NO 10.0 - 
0.71 ND 10.0 - 
0.83 ND 10.0 - 
0.64 NO 10.0 - 
2.46 E 13.0 - 
0.62 N D  10.0 - 
1.33 NO 10.0 - 
0.78 ND 10.0 - 

I 

0.38 NO 1 0 . 0  - 
0.62 N D  10.0 - 
0.33 NO 10.0 - 
1 . 4 0  NO 10.0 - 
1.04 ND 10.0 - 
0.53 NO 10.0 - 
5.06 E 10.0 - 
0.85 NO 10.0 - 
0.?6 ND 10.0 - 

I 
2.39 NO 10.0 - 
1 . 2 5  NO 10.0 - 
1 . 1 0  NO 10.0 - 
0.42 NO 10.0 - 
0.96 NO 10.0 - 
0.35 NO 10.0 - 
1.47 N D  10.0 - 
1.02 NO 10.0 - 
0.27 ND 10.0 - 
1.05 ND 10.0 - 
0.47 ND 10.0 - 
5.95 ND 10.0 - 
3.31 ND 10.0 - 
0.30 ND 10.0 - 

I 

1 
I 

i 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 



I I 

/' 

o f  R T P  I n c .  SamDle F i l e  : ~ 1 8 0 1  Sample ID: OA-Y23.RO 
RoSDOnS. f l e  : JA795 

I) Durham, Y C  27713 Date Analyzed : 11/21/92 1 L :  1 0 :  61-50. l l (A,B.E: 

I. 
'I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 

(919) 544.5729 Data Reported : 01/06/93 D i l u t i o n  Fac tor :  1 .OD 
P r o j e c t  Number: 22367 

Q u a n t i t a t i o n  R e s u l t s  Method 8270 

Ana ly ts  Area RF RT ISID - 1 .  Code 0u.n FLAG 
(UP) L i m i t  - -D *ss--- P P . . . I I Y Y P S V  

D i e t h y  Lphtha l a t e  4934 1.576 17.22 3 16.58 0 1 0 . 0  - 
4-Ulloioph.nyl-ph.n)rlathsr 0 0.639 0.00 3 0.83 NO 1 0 . 0  - 
f luoren. 0 1.422 0.00 3 0.37 NO 10.0 - 
4 - N i t r o a n i  l i n e  0 0.342 0.00 3 1.55 NO 10.0 - 
Phenanthrene-dlO 13700 18.45 4 I 
l ierachlorobmzen. 0 0.232 0.00 4 1 .26  ND 1 0 . 0  - 
Pentmchlorophenol 0 0.097 0.00 4 3.01 NO 1 0 . 0  - 
Phenanthrene 0 1.080 0.00 4 0.27 NO 1 0 . 0  - 
Anthracene 0 1.092 0.00 4 0.27 NO 1 0 . 0  - 
D i  -n-bu ly lph thm l a t e  3609 1.444 21.33 4 7.30 E 10.0 - 
Fluoranthene 0 0 .947 0.00 4 0.31 NO 1 0 . 0  - 
4.6-Din i t ro -2-mcthy  lpheno I 0 0.097 0.00 4 3.01 NO 10.0  - 
N-lilrOrOdiph.n~l..~n. 0 0.511 0.00 4 0.57 NO 10.0  - 
4-Br~oph.nyl-ph.nylcther 0 0.203 0.00 4 1.44 NO 10.0  - . 
Chryaans 0 1.168 0.00 5 0.67 NO 10.0 - 
Bcnzo(a)anthracens 0 1.275 0.00 5 0.62 ND 10.0  - 
Pyre"* 0 1 .801 0.00 5 0.43 ND 10.0  - 
B u t y l b c n z y l p h t h a l n t e  0 1.037 0.00 5 0.76 NO 1 0 . 0  - 
3.3' -0 ich l~r0b .nz id ins  0 0.341 0.00 5 2.30 NO 10.0  - 
b i a ( 2 - t t h y l h s x y  1)phtha l a t e  0 1.390 0.00 5 0.57 ND 10.0 - 

Chryssne-dl2 5092 26.07 5 I 

Pcry  lcne -d12 2821 30.17 8 I 
D i - n - o c t y l o h t h a l a t c  0 3.407 0.00 6 0.42 ND 10.0 - 
senzo(b)f luoranthene 0 1.615 0.00 6 0 .68  ND 10.0  - 
Benzo(k)f luoranthen. 0 1.412 0.00 6 1.00 NO 1 0 . 0  - 
Bcnzo(a)pyrene 0 1.405 0.00 6 1.01 NO 10.0 - 
f n d ~ n o ( l . 2 . 3 - c d ) o y r e n s  0 1.019 0.00 6 1.39 ND 10.0  - 
Dibcnzo(c.h)anthracenc 0 1.019 0.00 6 1.39 NO 10.0  - 
Benzo(g.h. i )pcrylene 0 1.062 0.00 6 1.34 NO 10.0  - 
Surrogate  Summary Area RF RT IS10 /.mount Code XREC 

--==-I-==-=-..-- D*EDD~__PPMDDYC=SSil===---=.*~.~~~-*~---====--= 

(UP) 

c w _ _ p - - = - - I - = ~ = - - - - - - ~ = ~ = ~ = ~ = = = = = = = = = - = = - = = ~ ~ ~ * ~ * ~ ~ * = ~ ~ ~ = ~ ~ ~ =  

Phenol-d5 6113 2.040 8.01 1 35.59 0 35.6 
1.4-Dibrmabsnzenr.d4 4427 1.431 11.54 1 36.75 0 36.6 
2 . 4 . 6 - T r i b r ~ l a ~ p h c n o L  1580 0.260 17.81 3 32.19 0 32.2 
Pyr.ne.dl0 17032 1.731 22.97 5 77.20 0 ?7.3 
Terpheny L-dl4 12092 1.262 23.61 5 75.26 D 75.3 

R e w i r e d  by Date I I 0 193 
NO .NO: Jetsctcd: 0- Detected: E. Es:inated: I -  I n t e r n a l  Standard o r g r e p  "2 .5  

6 2 7 4  



1.4-Dich Lorobanzane-d4 
1 . 3 - D i c h L o r o b ~ n i e n e  
1.4-Dichlorobenzsns 
1.2-Dishlorobenlane 

8 e n z y l  alcohol 
2 . 2 . - o x y b i i ( l  -Ch l o r o p r o p a n ~ l  - 2 - ~ t h y i p h m o l  
N - N i t r o s o - d i  - n . p r o p y L u i n a  
Hainch Loroc t hmne 
Phenol 
b i s ( 2 - C h l o r o c t h y 1 ) e t h e r  
2-Ch lorophcno l 
Naphtha lene-d6 

bir(2-Chlorostho~y)sathane 

Benzoic a c i d  
2.4-Oich Lorophsno I 
1.2.4-Tr ichlorobenrcne 
Naphthalene 
4-Ch loroan i  l i n e  
naxach lorobutad icne 
4-Chl~r0-3-rnethylph.noL 

2-Yethylnephthalena 
Nitrobenzene 
Isophoronc 
2-H i  t r o p h m o l  
2.4-Oimethy lphsno 1 

Acanaphthena.dl0 
4 - H i  t rophano L 

-i: O i b e n z o f u r m  
D i e t h y l p h t h a l a t e  
4-Chl0r~phany l .phsny la ther  

F Luorane 
4 - Y i t r o a n i  L ine 

naaach Lorocyolopentadiene 
2.4.6-Tr ichlorophsnol  
2.4.5.Triehlorophenol 
2-Ch loronaphtha lane 

2 - N i t r o m i  l i n e  
d i m e t h y l p h t h a l a t e  

2 . 6 - D i n i t r o t o l u s n e  
2 . 4 - D i n i t r o t o l u s n a  
Acenaphthy lane 

1956 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6249 
0 

6967 
0 

8462 
0 
0 

2945 
0 
0 
0 

195 
0 
0 
0 
0 

6943 
0 
0 

621 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11.14 
1.447 0.00 
1.547 0.00 
1.492 0.00 
0.690 0.00 
1.066 0.00 
0.854 0.00 
0.752 0.00 
0.656 0.00 
1.366 0.00 
1.136 10.57 
1.206 0.00 

13.62 
0.369 0.00 
0.158 13.23 
0.317 0.00 
0.361 0.00 
0.967 13.67 
0.406 0.00 
0.243 0.00 
0.261 0.00 
0.606 15.36 
0.356 0.00 
0.659 0.00 
0.226 0.00 
0.310 0.00 

17.66 
0.166 0.00 
1.663 0.00 
1.370 18.52 
0.737 0.00 
1.450 0.00 
0.423 0.00 
0.349 0.00 
0.401 0.00 
0.441 0.00 

1.125 0.00 
0.321 0.00 
1.269 0.00 
0.316 0.00 
0.419 0.00 
1.612 0.00 

NO -Not Detected: 0- Detected; E. Est imated: I -  I n t e r n a l  Standard 

G-275 

1 
1 
1 
1 

1 

1 

1 

1 
1 
1 
1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

5.85 NO 40.0 - 
5.28 NO 40.0 - 
5.48 ND 40.0 - 

11.64 NO 40.0 - 
7.65 NO 40.0 - 

10.66 NO 40.0 - 
12.45 NO 40.0 - 
5.96 ND 40.0 - 

449.45 0 40.0 - 
6.77 NO 40.0 - 

e.ss NO 40.0 - 

! 

4.56 NO 40.0 - 
1066.35 E 40.0 - 

5.62 N O  40.0 - 
4.67 N O  40.0 - 

53.12 0 40.0 - 
4.36 N O  40.0 - 
7.33 NO 40.0 - 
6.34 NO 40.0 - 
4.31 E 40.0 - 
2.70 ND 40.0 - 
7.81 NO 40.0 - 
5.74 NO 40.0 - 

5.00 no 40.0 - 

! 
13.72 NO 40.0 - 
1.39 ND 40.0 - 

10.45 E 4 0 . 0  - 
3.13 NO 40.0 - 
1.59 NO 40.0  - 
5.45 N O  40.0 - 
6.60 NO 40.0 - 
5.75 NO 40.0 - 
5.16 NO 40.0 - 
2.05 NO 40.0 - 
7.16 NO 40.0 - 
1.62 NO 40.0 - 
7.29 ND 40.0 - 
5.50 NO 4 0 . 0  - 
1.27 NO 40.0 - 

o r g r e p  "2.5 

'I 
I 
I 
I 
3 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



, 

a b o r a t o r i e s  o f  R l P .  1 ° C .  Sample F i l e  : 28166 Sample 1 D :  O A . Y Z 3 . C :  

Rasponre F i l e  : 28158 
Date Analyzed : 12104/92 TLI I D :  61 .5G-4~A.3 .0 .F)  

I . A d : ; .  
raYrh.. . NC 27713 

(919) 544-5729 Date Reported : 01 /06 /93  D i l u t t o n  F a c t o r :  4 . 0 0  

O u i n t i t a t i o n  R e s u l t s  Yethod 8270 

P r o l e c t  Number: 22367 

_I.__=P-M-I~I=*-IYI.~-~~*-----~~----..----..*.-.-*------=--.-.-. 
Analy tc  M e a  RF Rl ISID A n t .  Code Ouan FLAG 

(UO)  L1.it 

P Y I - I - = - - - - =  - -DD_-D-D-D/=EP*-I_*.------. 

0 0.504 0.00 3 7.58 NO 4 0 . 0  - 3 - N i t r o a n i  line 
0 1.155 0.00 3 2.00 ND 40 .0  - Accnaphthem 

2.4.Dini t rophenol  0 0,184 0.00 3 12.52 HD 40.0 - 
Phenanthrene-dlO 21166 20.95 4 1 

Anthracene 0 1.103 0.00 4 0.69 ND 40.0  - 
-0;-n-buty Lphthalatc 3800 1.577 22.10 4 18.70 E 4 0 . 0  - 

F l u o r a n t h m e  0 1.355 0.00 4 0.56 NO 40.0 - 
4.6-Dinitro.2-.ethylphsnDl 0 0.123 0.00 4 6.15 NO 40.0 - 
N.Nitro=0diphenyl.Dinc 0 0.382 0.00 4 1 .98  NO 40.0 - 

I 
:I 

:I 
'1 

I 
I 
.I  
I 
1 I-- ~~il~E~~~l~Ip~ssss~.s.DD.D.IIs=i~~IIss=p~~~~~~~~~ 

I 
I 
1 
I 

4.Bimophenyl-phenylethor 0 0.193 0.00 4 3.92 no 40.0  - 
Hexochlorobenzenc 0 0.220 0.00 4 3.44 ND 40 .0  - 
Pentachloropheno I 0 0.131 0.00 4 5.77 ND 40 .0  - 
Phenanthrene 510 1.045 21.00 4 3.89 E 40 .0  - 
Chryrcns.112 17938 27.56 5 I 
Benzo(a)anthrasene 0 1.212 0.00 5 0.74 HD 40.0 - 
Pyren i  0 1.760 0.00 5 0.51 HD 40.0 - 
Buty lbenzy lph tha la te  0 0.870 0.00 5 1 .33  N D  40.0  - 
3 , 3 ' - D i c h I o r ~ b a c : i d i n i  0 0.409 0.00 5 2.18 NO 40.0  - 

: b i r ( 2 - E t h y l h e x y l ) p h t h a l a t e  3900 1.963 22.10 5 17,.72 E 40.0  - 
0 1.122 0.00 5 0.79 ND 40.C - Chryrcnc 

Pcrylene-d12 15628 32.26 6 I 
0 i .n .oc ty lph tha la te  0 2.315 0.OD 6 0.44 ND 40.0 - 

0 1.512 0.00 6 0.68 ND 40.0 ' - Dco:c(b)f luorantS.ene 
Benzo(k)fLvoranthene 0 1.508 0.00 6 0.68 NO 40.0  - 
Benzo(a)pyrenc 0 1.418 0.00 6 0.72 HD 40.0  - 
Indeno(l .2.3-cd)pyrens 0 1.434 0.00 6 0.71 HD 40.0 - 
Dibanzo(a.h)anthraccnl  0 1.195 0.00 6 0.86 NO 40.0 - 
Benro(g .h . i )pcry lenc  0 1.309 0.00 6 0.78 no 40.0 - 
Surrogate Summary Area RF R T  Islo m o u n t  Code ZREC 

(w3) 
_ I _ = _ S I S S S ~ ~ ~ . D D E ~ E P . . = I = = ~ ~ E ~ ~ ~ ~ ~ ~ ~ * * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

Phsno I - d 5  426 1,435 10.41 1 24.31 D 24.3 
1 . 4 - O i b r o ~ ~ b a n l c n e - d 4  1325 1.384 13.93 1 78.27 0 78.3 
Witrebenzene-d5 1266 0,411 12.26 2 54.87 D 54.9 
1.3.5.Trishlorobani.ne-d3 1236 0.538 1 2 . 9 9  2 40.90 0 40.9 
2-Fluorobipheny 1 3248 1.441 16.13 3 51.95 D 52 .0  

449 0.314 19.42 3 32.97 D 33.0 2.4.6-Tribronophenol 
Anthr.Cenc.dl0 7340 0.973 21.07 4 57.03 D 57.D 
Pyrenc-dlO 7701 1.600 24.11 5 42.94 D 42.9 
le rpheny I .d l4 5117 1.215 24.42 5 41.98 0 42.0 

R c v c i r c d  by Date i' I I? I= no 
ND .Not O i t e s t e l :  0 -  Detected; E -  Est imated: I -  I n t e r n a l  Standard orgrep  "2.5 

I G-276 



‘.A- 

S a m c l e  F 1 I I  : 2 2 3 4 2  S & ~ i c  : 0 :  OA-M23-R: l r ? a : g \ e  l a b C r . t 3 r l e s  o f  R T o ,  1 ° C .  

801 c.pltOL. J r .  R ~ S P O ~ S C  F>Le : 28336 
OurhLn. N C  27713 D a t e  A n s l y l e d  : 12/18/92 111 I O :  81.50-5(A.B.O.F) 
(9!5j 544.5729 Date Reported : 01/06/93 D i l u t i o n  F a c t o r :  8.00 

P r o l s c t  umber:  22367 

w a n t i t a t i o n  R e s u l t s  Usthoo 8270 
S-Y_=YE_-S- .S===Ei= - -~ -= -===-==-= -==- -~~~=~-========-= -~ -~==~*~*~~ . * -========~~=~=-  

Analy te  Area RF R l  ISID Amt. Code Ouan FLAG 

(U9) L i m i t  
I______1DDDD*~II=i=l=.ES.Ol==ilDD.DDS.DI-====~***-** 

1.4-Oich Lorobenzene-d4 2090 10.36 1 I 
2-Chloropheno 1 0 1.311 0.00 1 11.67 NO 80.0 - 
1.3.Dichlorobenzene 0 1.527 0.00 1 10 .02  NO 60.0 - 
1.4.oichlorobenzeno 0 1.592 0.00 1 9 . 6 1  NO 80.0 - 
1.2-o:ehlorobenzenc 0 1.507 0.00 1 10.16 NO 80.0 - 
Benzyl a l c o h o l  0 0.728 0.00 1 21.02 NO 80.0 - 
2 .2 ’  - o r y b i t ( l  -Chio,roprop~nci  0 1.428 0.00 1 10.73 NO 80.0 - 
2 - m t h y l p h s n o l  0 1.074 0.00 1 14.25 NO 80.0 - 
N - n i t r o s o - d i  -n.propylsmiim 0 1.061 0.00 1 14.43 NO 80.0 - 
nexach loree thme 0 0.833 0.00 1 18.37 NO 80.0 - -- Phenol 683 1.503 9.60 1 69.55 E 80.0 - 
b i s ( 2 - C h l o r o r t h y 1 ) s t h s r  0 1.351 0.00 1 11.33 NO 60.0 - 
bi.[Z.Chloroothoxy)ncthane 0 0.468 0.00 2 8 .24  NO 80.0 - 
Benzoic acid 7847 0.220 12.50 2 !375.01 E 80.0 - 
2.L.Oicklorophenol 0 0.297 0.00 2 12.98 NO 80.0 - 
1.2.4-T1:chloroacnzene 0 2.381 0.00 2 10.12 NO 80.0  - - Naphthalene 2157 1.071 13.04 2 77.65 E 80.0 - 
4 - C n l o r o m i  line 0 0.379 0.00 2 10.17 NO 8 0 . 0  - 
H C X S C ~  l w o b u r a d i e n e  0 C.296 0.00 2 13.02 NO 60.0 - 
4-Chto:o-3-.ethylph~n01 0 0.285 0.00 2 ::.53 NO 80.0  - 
2-Yethy1naph:halenc 0 0.717 0.00 2 4.96 N O  80.0 - 
N i t r o o c n i s n e  0 0.477 0.00 2 8.08 NO 80.0 - 
Isop’oions 0 0.838 0.03 2 4.60 NO 80.0 - 
2-Wi:rophsnol 0 C.234 0.00 2 16.47 NO 80.0 - 
2.1-01methyiphenol 0 C.328 0.00 2 11.75 NO 80.0 - 

Napnthalens.d8 8301 12.99 2 I 

AcenaEhthsne-dlO 5939 16.76 3 1 
4-Yi  t r o p h s n o l  0 0.328 0.00 3 16.43 NO 80.0 - 

- ibnzofuran 0 1.774 0.00 3 3.04 NO 60.0 - 
O i e t h y l p h t h a  l a t e  745 1.945 17.69 3 20.64 E 80.0 - 
4-Ck lorophany 1-phcny l e t h e r  0 0.814 0.00 3 6.62 NO 80.0 - 
F luorens 0 1.559 0.00 3 3.46 NO 80.0 - 
4 - Y i t r o a n i l i n a  0 0.574 0.00 3 9.39 N O  80.0 - 
H ~ X ~ C h l o r o C y C l O p ~ n t ~ d i e n e  0 0.384 0.00 3 14.03 NO 80.0 - 
2 . 4 . 6 - l r i c h l o r o p h e n o l  0 0.399 0.00 3 13.50 NO 80.0 - 
2.4.5-Tr ich lo rophcno l  0 0.427 0.00 3 12.62 NO 80.0  - 
2-Ch loronaphtha lene 0 1.202 0.00 3 4.48 N O  80.0 - 
2 - Y i  t r m n i  l i n e  0 0.489 0.00 3 11.02 NO 80.0 - - O i n t h y l p h t h a l s t c  0 1.478 0.00 3 3.85 NO 80.0 - 
2 . 6 - O i n i t r o t c l u c n e  0 0.365 0.00 3 14.76 NO 80.0 - 
2.4-Oi n i  t r o t o  lucne 0 0.819 0.00 3 8.70 NO 80.0 - 
Acenaphthylene 0 1.925 0.00 3 2.80 NO 80.0 - 

NO -Not Octcc ted :  0- Detected: E -  Est imated:  I -  I3tern. l  Standard 

6.277 

I 

I I  

I 
I 
4 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 



I 
L.bOreIor1.l of RTP. 1°C. Sample F > I e  : 10343 Sample IO: OA.Y23-R2 

Cavitol. O r .  R-svonw F i l e  : 18336 
Durham. NC 27713 Otle Analyzed : 12/18/92 T L I  IO: 61.50.5(A.B.D.F) ’ (919) 544.5729 0.1. R.por1.d : 01/06/93 Dilution Factor:. 8.00 

Project Number: 22367 

I/(( 
‘r 

:I 

Ouantitation Results Yethod 8270 
__.___*.----I-Y.__YY.-.-----.-*.-.----~-.----~-..----.----- 

AnaIyt. Area RF RT ISID Amt. Code guan FLAG 
(UP) L i m i l  

----..-IIIDPY-- -IIIIILlIPS-~.**~~=~ 

3-Nitroani line 0 0.413 0.00 3 13.05 NO 80.0 - 
Acenaphthene 0 1.285 0.00 3 4.19 NO 80.0 - 
2.4-Dinitrophenol 0 0.284 0.00 3 18.97 NO 80.0 - 
Anthracene 0 1.059 0.00 4 1.39 ND 80.0 - 

c- Oi-n-bufylphthalats 0 1.880 0.00 4 0.75 NO 80.0 - 
F luoranthsne 0 1.576 0.00 4 0.94 NO 80.0 - 
4.8-Dinitro-2-.sthylphsn~l 0 0.172 0.00 4 8.58 NO 80.0 - 
N-Nitrosodiphenylo~ins 0 0.351 0.00 4 4.21 NO 80.0 - 
4-Brmophenyi-phanylather 0 0.239 0.00 4 6.18 NO 80.0 - 
nexochlorobenzone 0 0.380 0.00 4 3.89 NO 80.0 - .:.I Pentash loropheno I 0 0.262 0.00 4 5.64 NO 60.0 - 
Phenanthrene 0 1.016 0.00 4 1.45 ND 80.0 - 
Benro(a)anthracsno 0 1.171 0.00 5 0.84 NO 80.0 - 
Pyrcne 0 1.164 0.00 5 0.84 ND 80.0 - 
Butylbsnzylphtha l a t e  720 0.615 24.81 5 11.48 E 80.0 - 
3,3’-DichIorobenzidine 0 0.261 0.00 5 3.76 NO 80.0 - 
bir(2-Ethylheayl)phthaIatc 0 0.866 0.00 5 1.13 NO 80.0 - 
Chryssns 0 0.986 0.00 5 0.99 NO 80.0 - 

-1 

Phenanthrene-dl0 21674 20.02 4 I H 

3 

Chryscne.dl2 32648 28.21 5 I H 

-t--- 
I 
;I 
;I 
.I 
I 

.; 1 

Pery Ienc-dl2 27341 30.51 8 1 H 
Di.n-octylphtholots 0 1.729 0.00 6 0.66 NO 60.0 - 
8snzo(b)fluoranthane 0 1.457 0.00 6 0.81 NO 60.0 - 
Benzo(k)fluoranthene 0 1.359 0.00 6 0.86 ND 60.0 - 
Benzo(a)pyrene 0 1.312 0.00 6 0.89 N9 60.0 - 
Ind.no(1.2.3-cd)vyrans 0 1.573 0.00 6 0.74 NO 80.0 - 
Dibsnzo(o,h)onlhracene 0 1.365 0.00 6 0.66 NO 80.0 - 
Benzo(p. h. i )pcry Iene 0 1.440 0.00 6 0.81 ND 80.0 - 
- - I S E I E S E _ ~ ~ D P S P I I I = = = = = = = ~ ~ ~ ~ ~ = = ~ = = - = ~ = = = = = - - = = = ~ = = ~ ~ * ~ ~ = = ~ ~ ~ ~ - - ~ = ~ = = ~ = ~ * ~ . ~ ~ ~ ~ = = = = =  

Surrogate Summary )ir*a RF R T  lSlD Amount Code XREC 
( u p )  

_ _ Y _ S S D E D _ P = D _ ~ - I I _ = S ~ ~ ~ ~ ~ ~ ~ = = ~ - = ~ = = = = ~ - ~ ~ ~ ~ ~ = ~ ~ ~ - - - - - - ~ = = ~ = = ~ ~ ~ * ~ ~ ~ ~ - = = = -  

Phenol-d5 811 1.389 9.57 1 .  89.38 0 89.4 
1.4.0ibromobenreno.d4 1254 1.598 13.10 1 120.11 o 120.1 
~itrobanzone-d5 1224 0.494 11.46 2 95.51 0 95.5 
1.3.5-lrichlorobanzsn.-d3 768 0.425 12.16 2 71.54 0 71.5 
2-~luorobiphenyl 1985 1.332 15.30 3 80.30 0 80.3 
Z.4.B-Tribrom~phanoI 1607 0.610 18.49 3 142.01 0 142.0 
Anthracene-dl 0 5385 0.854 20.14 4 93.10 D 93.1 
Pyrone-dl0 8864 0.937 23.13 5 92.72 0 92.7 
iarphsnyl-dl4 I 9234 0.933 23.47 5 97.01 D 97.0 

ND -Not Detected: 0- Detected: E -  Estimated: I -  Internal Standard 
nardred by Date I I c? 15.5 ’ Orprcp “2.5 

I 6 2 7 8  



1.4.~ichlorob.ni.n.-d4 
2 . h l o r o p h e n o I  
1 ,).~ichlorobeni.ne 
1 , 4 . ~ i c h l o r o b e n i ~ n a  
1 , 2 - ~ i c h l o r o b a n z s n e  
8.niyl a l c o h o l  
P.2~.o~ybit~l-Chloropro~ane) 

c 2 - ~ . t h y l p h e n o L  
N-Nitro.o-di-"-propyl..ine 

Hexachloroethane 
Phmo I 
b i a ( 2 - C h l o r o e t h y l ) e t h e r  
Naphthalene-d6 
bir(2-Chloroethoxy)sethane 
Benzoic .=id 
2.4-Dichlorophenol  
1.2.4.Trichlorobsnrens 

4-Chloroani  l i n e  
Hsxachlorobutadisns 
4 - C h l o r o - 3 - m e t h y l p h ~ n o l  
2-Methylnaphthalene 
Nitrobenzene 
Isophorons 
2-N i t ropheno l  
2.4-Diasthy Lpheno I 
Acenaphthene-dlO 
4-Witrophenol  

D i e t h y  lph ths  l a t e  
4-Chlorophanyl-phenylcther 

Fluorene 
4 - N i t r o a n i  l i n e  
h a s h  lo rocyc  lopco t a d i  ane 
2.4.6-Tr ishlorophcnol  
2 . 4 . 5 ~ l r i c h l o r o p h e n o l  
2-Ch loronaphtha lsne 

2 - W i t r o a n i l i n e  

2 . 6 - D i n i t r o t o l u e n e  
2 . 4 - D i n i t r o t o l u a n e  

-Naphtha lens 

- u D i b e n z o f u r a n  

- Dimethy lph tha la te  

' Acsnaphthylene 

5865 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2318 
0 

21436 

0 
14562 

0 
0 
0 
0 
0 
0 

260 
0 
0 
0 
0 

13213 
0 
0 

71 7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

153 

10.79 
1.349 0.00 
1.564 0.00 
1.623 0.00 
1.549 0.00 
0.724 0.00 
1.272 0.00 
1.077 0.00 
0.936 0.00 
0.731 0.00 
1.523 10.00 
1.266 0.00 

13.45 
0.450 0.00 
0.255 12.69 
0.326 0.00 
0.379 0.00 
1.065 0.00 
0.426 0.00 
0.264 0.00 
0.297 0 . 0 0  
0.799 14.96 
0.431 0.00 
0.776 0.00 
0.236 0.00 
0.314 0.00 

17.27 
0.221 0.00 
1.765 0.00 
1.654 16.15 
0.761 0.00 
1.515 0.00 
0.557 0.00 
0.306 0.00 
0.404 0.00 
0.449 0.00 
1.159 0.00 
0.347 0.00 
1.272 0.00 
0.322 0.00 
0.506 0.00 
1.899 16.96 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3.49 ND 60.0 
3.36 ND 80.0 
3.52 ND 80.0 
7.54 NO 80.0 
4.29 NO 60.0 
5.07 NO 60.0 
5.62 NO 80.0 
7.46 NO 60.0 

63.07 D 60.0 
4.24 NO 60.0 

I 

3.32 N O .  60.0 
652.45 0 80.0  

4.56 ND 60.0 
3.94 NO 80.0 
1 .40  NO 80.0 
3.49 NO 80.0 
5.65 NO 60.0 
5.03 NO 60.0 
4.67 E 60.0 
3.46 NO 60.0 
1.92 NO 60.0 
6.27 NO 60.0 
4.75 NO 60.0 

I 
10.96 NO 60.0 

1.36 NO 60.0 
10:51 E 60.0 

3.10 NO 60.0 
1.60 NO 60.0 
4.35 ND 80.0 
7.91 NO 60.0 
5.99 NO 80.0 
5.39 NO 80.0 
2.09 ND 60.0 
6.98 ND 60.0 
1.90  ND 80.0 
7.52 NO 60.0 
4.77 NO 80 .0  
1.96 E 60.0 

NO -Not Detected; 0 .  Detected; E- Est imated:  I -  I n t e r n a l  Standard 

6 2 7 9  

Orgrep "2.5 

I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 



I 
1 
I 
I 
1 
1 
li 
I 
I 

I 

/’ 
k r a T : , a : J r r e s  o f  R I P .  ~ n c .  ~ * n p \ s  File : 26310 Sample IO: Or-M23-93 

/‘.la O r .  Response F i  1. : 28309 
, a m .  L: 27713 Date Analyled : 12117192 1 L I  ID: 6i.LS-6(A.B.D.F) 

I 

. I  
:I 
,I 
.I 
I 
.;,I 

1/;9) 544-5729 Date Reported : 01/06/93 Oilvrion Fector: 6.00 

~ ~ ~ ~ ~ 5 1 1 1 0 0 0 _ 0 ~ ~ 0 5 5 ~ ~ = = ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~  

Analyte Area RF R l  ISID bmt. Code O w n  FLAG 

Project Number: 22367 
.r Oumtitition Results Method 8270 .a,.’ 

(U91 Li m i t  
- ---_p.-IP-DPDDI--D_~=-~-- ---sD__ss--DPI__=DIssD 

3-Nitroani line 0 0.390 0.00 3 6.21 ND 60.0 - 
Aoemph t h e m  0 1.185 0.00 3 2.04 NO 80.0 - 
2.4-Dinitrophencl 0 0.222 0.00 3 10.91 NO 80.0 - 
Phmmthrsna.dlC 38596 20.53 4 I 
Anthracene 0 1.101 0.00 4 0.15 ND 8 0 . 0  - - -Di-n-butylphthaiats 1589 1.975 21.72 4 6.67 E 60.0 - 
F 1 uor an t hen. 0 1.542 0.00 4 0.54 ND 60.0 - 
4 . 6 . D i n i t r a . 2 - ~ e t h y l ~ h ~ ” ~ l  0 0.131 0.00 4 6.33 NO 80.0 - 
N.Nitrofodiphenylaainc 0 0.355 0.00 4 2.34 NO 80 .0  - 
4-sro.oph.nyl-phcnylether 0 0.205 0.00 4 4.04 NO 60.0 - 
Hexschlorobenienc 0 0.291 0.00 4 2.65 ND 80 .0  - 
Pentachlorophenol 0 0.195 0.00 4 4.25 NO 80 .0  - 
Phenanthrene 505 1.030 20.58 4 4.07 E 6 0 . 0  - 
Beclc(a)sn:hracenc 0 1.152 0.00 5 0.61 NO 80.0 - 
Pyrex 0 1.313 0.00 5 0.54 ND 80.0 - 
Butylbenzylphthslate 0 0.601 0.00 5 1.11 NO 80.0 - 

Chrysene-dl2 45400 26.96 5 I 

3.3’-Dishlorobeniidina 0 0.388 0.00 5 1.82 NO 60.0 - 
bis (2 -Ethy lhcry1 )phths lo t r  2015 0.850 2 E . E 5  6 16.72 E 80.0 - 
Chryscne 0 1.062 0.00 5 0.65  NO 80.0 - 
Perg lme.412 40940 31.43 6 I 
Di-n-Octylphthalatc 0 1.830 0.00 6 0.43 ND 80.0 - 
Bcnro(bjfluorsn:hene 0 1.392 0.00 6 0.56 N3 80.0 - 
Benro(k)fluoranthenc 0 1.377 0.00 6 0.57 ND  60.0 - 
Bsnlo(a)Pyrcnc 0 1.326 0.00 6 0.59 NO 60.0 - 
lndeno(l.2.3-cdipyiene 0 1.476 0.00 6 0.53 NO 60.0 - 
Oibanrc(s.h)snthrscrnc 0 1.264 0.00 6 0.61 NO 80.0 - 
Benio(g.h.i)parylanc 0 1.306 0.00 6 0.60 NO 80.0 - 
~ P S I . * . ~ . I D l ~ ~ S O i S ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

Surrogate Summary Area RF RT l S l 0  Amount Code ZREC 

(UO) 

Y Y I ~ I ~ D D S ~ I ~ ~ ~ P ~ ~ ~ P ~ E = S P X . M E = - = = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

Phenol-dS 1664 1.397 9.97 1 65.02 0 65 .0  
1,4-3ibrosob~nrsna.d4 1662 1.499 13.56 1 60.50 D 60.5 
Nitrobcn2ans.dS 1714 0.453 11.91 2 56.49 0 56.5 
1.3.5-Trichlorobcnlene-d3 1433 0.444 12.62 2 48.20 0 46.2 
2.F IuOrDbiPheny I 3460 1.271 15.76 3 65.94 0 65.9 
2.4.6.Tribromophenol 1629 0.461 18.98 3 62.03 D 62.0 
Anthracene. dl 0 1064 0.863 20.65 4 67.87 D 67.9 
Pyrene-dlO 9760 1.065 23.66 5 64.59 0 64.6 
Terphcnyl-dl4 8516 , 0.944 23.98 5 63.59 0 63.6 

NO -Not 3ctcctet: 0 -  OeTcctsd; E. Estimated: 1 -  Internal Standard 
a w e i r e d  by hU Date I 10 1% 

Drgrep “2.5 

6 280 



1.4 Oichlorobenzene-d4 
1.3-Dichlorobenrsns 
1 .4 -Oish lo robmzana 
1 .2-Oishlorobenzens 
2-uathy Lphenol 
2.2’-oxybis(l-Chloro~ro~~n~~ 
Benzyl  a l c o h o l  
4 - ~ e t h y l p h * n o  I 
N-Nitro.o-di-n-prOpYl~~l~4 
Hexachloroethane 
Phenol 
b i s ( 2 - C h l o r o e t h y l ) s t h a r  
2-Chlorophenol  
Naphthalens-d8 
Naphthalsns 
4-Chloroani  l i n e  
Hsxachlorobvtediene 
4 - C h l o r o - 3 - r c t h y  lphenol  
2-Methylnaphtha lens 

Nitrobenzene 
Isophoronc 
2.Ni t rophenol  
2.4-Oimsthylphsnol 
b i r ( 2 - C h l o r o s t h ~ x y ) n s t h ~ ~ e  
Benzoic a c i d  
2.4.Oichlorophen0l 
1.2.4-Tr ichlorobenzana 
Acenaphthcne-dl0 
~ ~ x s c h l o r o c y c l o p s n t s d i e ~ s  

2.4 .6-Tr ich lo rophcno l  
2 . 4 . 5 - l r i c h l o r o p h e n o l  
2-Chloronaphthelens 
2 - N i t r o a n i  l i n e  
O i a s t h y l p h t h a l a t e  
2.6-Oini  t r o t o  l u m e  

2 . 4 - D i n i t r o t o l u e n s  
Acenephthylens 
3 - N i t r o m i  l i n e  

Acsnaphthsne 
2 .4-D in i t ropheno l  
4 - N i t r o p h s n o l  
Dibsnzofuran 

3464 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

12878 
25121 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8676 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8.47 
1.598 0.00 
1.573 0.00 
1.466 0.00 
1.263 0.00 
1.517 0.00 
0.646 0.00 
1.344 0.00 
1.125 0.00 
0.823 0.00 
1.587 0.00 
1.325 0.00 
1.309 0.00 

11.48 
1.041 11.54 
0.489 0.00 
0.230 0.00 
0.385 0.00 
0.813 0.00 
0.485 0.00 
0.911 0.00 
0.203 0.00 
0.310 0.00 
0.562 0.00 
0.160 0.00 
0.360 0.00 
0.401 0.00 

15.64 
0.221 0.00 
0.426 0.00 
0.486 0.00 
1.300 0.00 
0.517 0.00 
1.462 0.00 
0.348 0.00 
0.507 0.00 
1.931 0.00 
0.491 0.00 
1.146 0.00 
0.098 0.00 
0.154 0.00 
1.773 0.00 

1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

1 
0.72 NO 

0.73 NO 

0.79 NO 

0.91 NO 

0.76 NO 

1 .79  NO 

0.86 NO 

1 .03  NO 
1 .40  NO 
0.73 NO 

0.87 NO 

0.88 NO 

I 
76.13 0 

0.65 ND 

1.37 NO 

0.82 NO 

0.39 ND 

0.65 NO 
0.35 NO 
1.55 ND 

1.02 NO 

0.58 NO 

1.97 ND 

0 . 8 8  NO 
0.79 NO 

I 
2.09 NO 

1.08 NO 

0.95 NO 

0.35 NO 

0.89 NO 

0.32 NO 

1.32 NO 

0.91 NO 
0.24 NO 

0.94 ND 

0.40 NO 
4.70 NO 

2.99 NO 

0.26 NO 

10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
1 0 . 0  - 
10.0 - 
10.0 - 
10.0 - 

10.0 - 
1 0 . 0  - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 
10.0 - 

10.0 - 

NO -Not Detected: D -  Detected: E. Est iaa ted :  I -  I n t e r n a l  Standard 

G 2 8 1  

O r g r e p  “2.5 

1 
I 
I 
I 
: 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 



1 c. A h a m ,  Y C  27713 

/::of R T P .  Inc. SSmPlc F l l c  : JAB06 S a m ~ l e  I D :  OB-bI23.RD 

RetPOnrr F l l t  : J4606 

D a l e  Aneiy:ed : 11/22/92 T L I  ID: 61.50.12(A.B.E) 4: 
(919) 544.5?29 Date Reported : 01/06/93 D i l u t i o n  F a c t o r :  1 .oo 

u 

1 
%I 
I 
-1 
I 
I 
"I 
I 
1 
I 
I 
I 
1 
I 
1 
I 

P r o j e c t  Number: 22367 
Q u a n t i t a t i o n  Re1~1ts Ycthod 6270 
D U . - - - . I S = I = s l = - S = I C S = S = =  

Analy te  Area RF R T  ISID A n t .  Code W a n  FLAG 

( U P )  L i m i t  
S E P S - ~ ~ ~ D = * * ~ E - ~ P Y S ~ ~ ~ ~ ~ - ~ ~ - ~  

D i s t h y l p h t h a h t s  3204 1.537 17.24 3 9.61 E 1 0 . 0  - 
4-Cn lo ropheny l  -phanyl.thsr 0 0.616 0.00 3 0.75 ND 10.0 - 
Fluorere  0 1.295 0.00 3 0.36 N O  1 0 . 0  - 
4 - N i t r o m i  l i n e  0 0.344 0.00 3 1 . 3 4  N O  1 0 . 0  - 
Phmanthr.n.-dlO 15986 19.47 4 I 
Merachlorobsnzens 0 0.236 0.00 4 1.06 NO 1 0 . 0  - 
Pentach lo rophsno l  0 0.096 0.00 4 2.61 ND 1 0 . 0  - 
Phenmthrens  0 1.136 0.00 4 0.22 N O  1 0 . 0  - 
Anthracene 0 1.112 0.00 4 0.23 ND 1 0 . 0  - 
01 -n.bu:ylphtha l a t e  2206 1.512 21.36 4 3.65 E 1 0 . 0  - 
F luoranthcnc 0 0.964 0.00 4 0.26 NO 10.0  - 
4.6-Oini t~o.2-ncthylphenol  0 0.097 0.00 4 2.56 ND 1 0 . 0  - 
N-Ni t ro rod ipheny lamine 0 0.539 0.00 4 0.46 ND 1 0 . 0  - 
4-6rolophcnyl-phsnylcthcr 0 0.195 0.00 4 1.26 NO 1 0 . 0  - 
Chf y s c n c - d l 2  7609 26.11 5 I -  
Chryssnt 0 1.177 0.00 5 0.45 N D  1 0 . 0  - 

Benzo(a)anfhrscsne 0 1.302 0.00 5 0.40 N O  1 0 . 0  __ 
P y r c m  0 1.906 0.00 5 0.26 N O  1 0 . 0  - 
Bury I b c n z y l p h l h a l a t c  0 1.054 0.00 5 0.50 NO 1 0 . 0  - 
3,3' -Oich lo robcnz id ine  0 0.335 0.00 5 1.57 NO 10 .0  - 
b i s ( 2 - E t h y l h c x y l ) p h t h a l a t e  2 1 7  1.416 26.67 5 0.61 E 10.0  - 
O i  - n - o c t y  lph tho  l a t e  0 3.296 0.DO 6 0.31 N O  10.0  - 
Benzo(b) f l voran thena 0 1 .526 0.00 6 0.66 ND 1 0 . 0  - 
Benzo(k) f luoran thsna 0 ;.437 0.00 6 0.70 ND 1 0 . 0  - 
Bsnzo(a)pyrcnc 0 1.395 0.00 6 0.72 ND 10.0 - 
Indeno(1 .2.3-cd)pyrenc 0 1.022 0.00 6 0.99 NO 1 0 . 0  - 
Dibsnzo(a.h).nlhraccna 0 0.996 0.00 6 1.01 ND 10.0  - 
Benzo(s .h . i )pcry lene 0 1.027 0.00 6 0.96 ND 10.0  - 
Surrogate S u m s r y  Area RF RT I S I D  Amount Code ZREC 

P e r y l c n e - d l 2  3966 30.21 6 I 

- - - - P - I I D P ~ S P D = P S _ P . = ~ - - - - = = - = = = = = ~ = - = ~ ~ ~ ~ ~ = = = ~ ~ ~ = = = = ~ ~ ~ ~ = = ~ = ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ =  

(US) 

P--I_P__SSES~---===_SSEE-~===~================~~=-==~==-----========= 

Phenol-dS 7096 1.912 8 . 0 3  1 42.65 D 42.9 
1,4-Dibrmobsnzsns-d4 5043 1 . 2 6 6 1 1 . 5 6  1 4 5 . 2 7 0  45.3 
Yitrobsnzena.d5 272 0.593 9.83 2 1.45 0 1.5 
2.4.6-Tribro.ophsn01 2124 0.231 17.63 3 42.39 D 42.4 
p y r c n e - d l 0  22324 1.816 23.00 5 64.62 0 64'.6 
Terphsnyl .d l4 15167 1.292 23.64 5 61.79 0 61.6 

R e w i r e d  by -,hO Date i '(>/ 93 
ND .NO: Detected; D. Detected: E-  Es t imated;  1. 1n tc :na l  Standard o r g r e p  "2 .5  

G-282 



t r l a ~ r . t O r I C I  o f  R l P .  I n c ,  Sanple F i l e  : JA809 sample IO: O;.M23.C' -20 

801 Capitol. Dr. ~esp0n.e F ?  le : JA806 

Durham. Y C  27713 Date A n a l y z e d  : 11/22/92 TLt ID: 61.5:.70 
(919) 544-5729 Oste Reported : 01/06/93 D i l u t i o n  Factor: 4.00 

Qusntitation Results Method 8270 
Project Number: 22361 

S D 1 1 S . D E O l . . n D . . ~ ~ D ~ * ~ ~ ~ ~ ~ D E ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = - - - . - - - ~ ~ ~ -  

A r O O  RF RT Is10 A m i .  Code Ouan FLAG malyte 
(UP) Limit .. __I_I__PP__--.-I-- =-----...-P=P.ISP=SP .- 

1.4 Dichlorob.nzene-d4 3276 8 . 4 5  1 I 
*. 1.3-0ishlorob.nzeno 0 1.5B8 0.00 1 3.06 NO 40.0 - 

0 1.573 0.00 1 3.10 NO 40.0 - 1.4-oishlorobanrane 
1.2.~ichlorob.nzsn~ 0 1.466 0.00 1 3.33 ND 40.0 - 

0 1.263 0.00 1 3.61 NO 40.0 - 
0 1.517 0.00 1 3.22 NO 40.0 - 1 . 2 ' . o ~ r b i ~ ( 1 - 0 1 l o r o p r o ~ ~ n o )  
0 0.646 0.00 1 7.56 NO 40.0 - 
0 1,344 0.00 1 3 .83  NO 40.0 - 4-mthylphsnol 

N-Ni troto-di .n.propy Lami ne 0 1.125 0.00 1 4.34 NO 40.0 - 
Haxachloroethma 0 0.823 0.00 1 5.93 NO 4 0 . 0  - 

0 1.587 0.00 1 3.08 ND 40.0 - 
bis(2.Chlorosthyl)ather 0 1.325 0.00 1 3.69 NO 40.0 - 
2-Ch loropheno L 0 1.309 0.00 1 3.73 NO 40.0 - 

.!   naphthalene 0 1,041 0.00 2 1.32 NO 40.0 - 
0 0.489 0.00 2 2.81 NO 40.0 - 4-ChlOroani line 

Hexachlorobutadisns 0 0.230 0.00 2 5.97 NO 40.0 - 
4-Chloro.3-rsthylphs~ol 0 0.385 0.00 2 3.57 NO 40.0 - 
2-Methy1nrDh:halens 0 0.613 0.00 2 1.69 NO 40.0 - 

0 0.465 0.00 2 2.63 NO 40.0 - Nitrobenzene 
. .  Ifophorone 0 0.911 0.00 2 1.51 ND  40.0 - 

2-Nitrophenol 0 0.203 0.00 2 6.77 N D  40.0 - 
2.4-Dinethylphenol 0 0.310 0.00 2 4.43 N O  40.0 - 
bis(2-Chlorcsthoxy)oathans 0 0.562 0.00 2 2.44 NO 40.0 - 
Benzoic acid 0 0.160 0.00 2 8.59 NO 40.0 - 
2.4-Oichlorcphenol 0 0.360 0.00 2 3.62 NO 40.0 - 
1.2.4-Tric~l0r0b~nz~ne 0 0.401 0.00 2 3.43 NO 40.0 - 
Hcx.chlorocyclopsntadisns 0 0.221 0.00 3 11.45 ND  40.0 - 
2.4.6-Trichlorophsnol 0 0.426 0.00 3 5.94 NO 40.0 - 
2.4.5-Tiichloioph.nol 0 0.486 0.00 3 5.21 NO 40.0 - 
2-Ch loronaphths Iene 0 1.300 0.00 3 1.95 NO 40.0 - 
2-Nitroani line 0 0.517 0.00 . 3 4 . 6 9  NO 40.0 - 

., ---. Oimethylphthalata 0 1.462 0.00 3 1.73 NO 40.0 - 
2.6-Oinitrotoluens 0 0.348 0.00 3 7.27 ND 40.0 - 
2.4-Oinitrotoluene 0 0.507 0.00 3 4.99 NO 40.0 - 
Acmaphthylene 0 1.931 0.00 3 1.31 NO 40.0 - 
3-Nitroaniline 0 0.491 0.00 3 5.15 NO 40.0 - 
Acenaphthene 0 1.146 0.00 3 2.21 NO 40.0 - 
2.4-Dinitrcphenol 0 0.098 0.00 3 25.82 ND  40.0 - 
4-Nitrophenol 0 0.154 0.00 3 16.43 NO 40.0 - - Dibenrofuran 0 1.773 0.00 3 1.43 NO 40.0 - 

: -?-Methylphenol 

Benzyl alcohol 

' -Phenol 

Naphth.lens-d8 11644 11.46 2 '  I 

Acenaphthene.dl0 6324 15.63 3 I 

NO .Not Detected: 0 -  Detected: E -  Estimated: I -  I n t e r n a l  Standard orgrcp  "2.5 

6 2 8 3  

I 
I 
11 
I 
I 
: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I1 



I , 

Sample F I  I C  : JAB09 Sample ! C :  08.M23.fl "20 

R.S~O~S* F ?  IC : J A a x  
I /; of  R l F .  1 ° C  

,,a, Y C  i T l ! 3  Dale  Analyzed : 11/22/92 I L I  10: 61.50.10 

9 )  544.5729 D a l e  Reported : 01/06/93 O i  l u t i o n  Fac tor :  4.0C 

P r o j e c t  Number: 22361 

/I 
I 
I 
1 
I- 
I 
1 

D i e t h y l p h t h i l s l e  

4-Chloropheny l.phany l o t h e r  

Fluorene 
4 - N i t r o a n i l i n e  
Phenanthrene-dlO 

neiachlorob.nisne 
P.ntachloroph.no1 

Phenanthrene 
Anthracene 

O i  - n - b u l y  Iph tha  Late 
F h o r m t h m e  

4.6-0ini tro-2-asthylphcnDL 
N - N i l r o i o d i p h ~ n y l a m i n e  

4-Brmophany l -phsny le thcr  
Chryscne-dl2 

Chrys?ni  

Benro(a)mthracenc  

Pyrene 

Bury lben iy  lph tha  l a t e  

3 ,3 ' -D ich lo robenz id ine  I is(2-Ethy lhsry l )phth . I . te  

1 
I 
I 
I 
1 
1 
1 
I 

Psry  lane-d l2  

O i  - n - o c t y  l p h l h a  l i t e  

Banzo(b)f luoranthene 

Ben io(k ) f  luoranthcne 

Bcnzo(a)pyrcnc 
Indcno( l .2 .3 -cd)pyrene 

Diben2o(o,h)anlhrasene 

Benzo(g.h. i  ) p c r y l e n e  

0 
0 
0 
0 

9699 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3515 

0 

0 
0 
0 
0 

1.537 0.00 
0.616 0.00 
1.295 0.00 
0.344 0.00 

19.46 

0.236 0.00 
0.096 0.00 
1.136 0.00 
1.112 0.00 
1.512 0.00 
0.964 0.00 

0.097 0.00 
0.539 0.00 
0.195 0.00 

26.10 

1.177 0.00 

1.302 0.00 
1.906 0.00 
1.054 0.00 
0.335 0.00 

0 1 . 4 1 6  0.03 
2215 

0 
0 
0 
0 
0 
0 
0 

30.21 

3.206 0.00 
1.526 0.03 
1 . 4 3 1  0.00 
1.395 0.03 
1.022 0.OC 
0.596 0.03 
1.027 0.00 

3 
3 
3 

3 
4 

4 

4 

4 

4 

4 

4 
4 

4 

4 

5 

5 

5 
5 

5 
5 

5 
6 
6 
6 
6 
6 
6 
6 
6 

1.65 NO 40.0 
4.11 NO 40.0 
1.85 NO 40.0 

7.35 NO 40.0 
1 

6.99 NO 40.0 
17.18 ND 40.0 

1.45 ND 40.0 
1 .48  ND 40.0 

1.09 NO 40.0  
1.71 NO 40.0 

17.01 NO 40.0 

3.06 NO 40.0 
8.46 NO 40.0 

I 
3.80 NO 40.0 

3.44 NO 40.0 
2.35 NO 40.0 
4.25 NO 40.0 

13.36 NO 40.0 

3.16 NO 40.0 

1 

2.19 NO 40.0 

4.13 NO 40.0 
5.03 NO 40.0 

5 . 1 8  NO 40.0 
1.01 NO 4 0 . 0  

7.24 NO 40.0 
7.03 NO 4 0 . 0  

6 2 8 4  

Orgrep " 2 . 5  



1 , 4 - D i c h L o r o b ~ n 2 ~ n e - d 4  
2-Chloroph.nol 
1.3.Oichlorobsnzena 
1,4.Oichlorobcnzens 
1.2.0ichlorobenzena 
s a n z y l  a l c o h o l  
2,2'-ol.~i.(l-ihi~r~prop~n.) 

. - 2 - ~ s l h y I p h e n o l  
N . H i t ~ o ~ o - d i - n . p r o p y I . n i n e  

Hexachloroethane 

bi.(Z-ChIorocthyl). ther 
Nsphthslene-d8 
bit(2-Chloroeth0rr)sethane 
Benzoic a c i d  
2 .4 -Oich lo rophsno l  
1.2.4-Tr iehlorobsnzene 

4-Ch loroan i  l i n e  
Haxach lorobutsd i tne  
4-Chloro.3-methylphanol  
2-Methylnaphthalene 
N i t robenzene 
l r o p h o r ~ n s  
2 -  H i  t rapheno I 
2.4-Oiaethylphsno I 
Accnaphthans-dlO 

- Phenol 

:. . Naphthalene 

4 - N i t r o p h e n o l  
: -0 ibsnzofuran  

O i s t h y l p h t h s l a t e  
4-Ch loropheny L-phcny lecher 
F luorene 
4 - N i t r o a n i  l i n e  
nsrichloros~slop.ntadians 
2.4 .6-Tr ich lo rophcno l  
2.4.5-Trichloroph.noI 
2-ChloronsphthsLcns 
2 - N i t r o a n i  l i n e  - D i m s t h y l p h t h e l a t c  
2 . 6 - O i n i t r o t o \ u e n e  
2 . 4 - O i n i t r o t o l u e n e  
Acenaphthylene 

5650 10.79 
0 1.349 0.00 
0 1.564 0.00 
0 1.625 0.00  
0 1.549 0.00 
0 0.724 0.00 
0 1.272 0.00 
0 1.077 0.00 
0 0.938 0.00 
0 0,731 0.00 

187 1.523 10.00 
0 1.288 0.00 

21674 13.45 
0 0.450 0.00 

8774 0.255 12.84 
0 0.326 0.00 
0 0.379 0.00 
0 1.065 0.00 
0 0.428 0.00 
0 0.284 0.00 
0 0.291 0.00 

161 0.799 14.98 
0 0.431 0.00 
0 0.176 0.00 
0 0,238 0.00 
0 0.314 0.00 

14448 17.26 
0 0.221 0.00 
0 1.785 0.00 

958 1.654 18.14 
0 0.181 0.00 
0 1.515 0.00 
0 0.557 0.00 
0 0.306 0.00 
0 0,404 0.00 
0 0.449 0.00 
0 1.159 0.00 
0 0.347 0.00 
0 1.272 0.00 
0 0.322 0.00 
0 0.508 0.00 

135 1.899 16.98 

1 

1 
1 
1 

1 
1 
1 
1 

1 
1 
1 

1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

NO -Not Detected: 0- Oetected; E -  Es t imated:  I -  I n t e r n a l  Standard 

0 2 8 5  

I 

4.20 HD 
3.82 NO 
3.49 NO 

3.88 NO 
7.82 NO 
4.45 NO 

5.26 NO 
8.04 NO 

1.75 NO 
29.28 E 

4.40 NO 

I 
3.28 NO 

4.53 NO 

3.90 NO 
1.39 NO 

3.45 NO 
5.59 NO 

4.g7 NO 
2.98 E 
3.43 NO 

1.90 NO 
8.20 NO 

4.70 NO 

508.01 0 

I 
10.02 N O  

1.24 NO 

12.83 E 
2.84 NO 
1.46 NO 

3.98 N O  
1.24 nu 
5.48 NO 

4.93 NO 
1.91  NO 
8.38 NO 

1.74 NO 
8.88 NO 
4.36 NO 

1.58 E 

80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 

80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 

80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0  - 
80.0 - 

80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 

60.0 - 

60.0 - 

60.0 - 

Orgrsp "2.5 

I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
B 
I 
I 
I 



r 

I 
1 
I 
1 
I 
1 
I 
1 
1 

, 
I' 

,*, 

,.e' LaDorator!es o f  R T F .  Inc Sample F i l e  : 18311 Sample I D :  06.Y23.Rl 
r * r C . S I t 0 1 .  0,. Rerponrc F i l e  : 18309 .. 

' O u r h a .  k; 27713 D a l e  Analyzed : 12/17/92 T L I  10: 61-50.7(A.6 .F)  

1 
I 
I 
1 
I 
1 
I 
I 
I 

(Gl9, 514-5729 D a t e  Reported : 01/06/93 D i l u t i o n  F a c t o r :  6.00 
P r o j e c t  Number: 22367 

P Y a n t l t l t i o n  R e s ~ I l s  Method 8270 
I - - - ~ Y ~ S _ . . . . D . P C I ~ ~ - - ~ = ~ - = ~ = ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ * ~ - ~ * . . * ~ ~ ~ ~ = ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

Analy te  *rea RF R l  I S I D  Amt. Code Pya" FLAG 

lug) L i m i t  
-=_P_-.______I _IS.-U_YPI......Y_Dn--.---------~--=- 

3 - N i t r o a n i  L ine 0 0.380 0.00 3 5.68 NO 80.0 - 
r s a n a ~ h t h e n e  0 1.185 0.00 3 1.87 ND. 80.0 - 
2.4-D<nitrophenoL 0 0.222 0.00 3 9.98 NO 80.0 - 
Phenanthrene-dl0 44543 20.53 4 I 
Anthracene 0 1.101 0.00 4 0.65 ND 80.0 - 

- 0 i - n - b u t y l p h t h a l a l e  525 1.975 21.71 4 1 .91  E 80.0 - 
F luoranthene 0 1.542 0.00 4 0.47 NO 80.0 - 
4.6.Dini tro-2.nethylphanol  0 0.131 0.00 4 5.48 NO 80.0 - 
N - N i t r o l o d i p h e n y l m i n a  0 0.355 0.00 4 2.02 NO 80.0 - 
4.Brmophenyl-phenylether 0 0.205 0.00 4 3.50 NO 80.0 - 
nexachl i robanzcnc 0. 0.281 0.00 4 2 .47  NO 80.0 - 
Pentashloiophenol  0 0.185 0.00 4 3.68 NO 80 .0  - 
Pt.cnsa:krena 359 1.030 20.58 4 2.51 E 80.0 - 
8anzola:snthracenc 0 1.152 0.00 5 0.52 ND 80.0 - 
Pyre": 0 1.313 0.00 5 0.46 NO 80.0 - 
Butr lbenzy  lphtha l a t e  0 0.601 0.00 5 1.00 NO 80.0 - 
3.3'-01ch Lorobenzidi ne 0 0.388 0.00 5 1.55 NO 80.0 - 

Y b i r ( Z - E : h : ! h e x y  1)phtha l a t e  6294 0.850 26.85 5 44.67 E 80.C - 
c n r y r r n a  0 1.082 0.00 5 0.58 NO 60.0 - 

C h r y r c n t - d l 2  53047, 26.95 5 I 

Pcry  :enc-d:2 
Di-n-O:ty;phthalate 
8c.?:o(b)f luoranthenc 
Benzo(k)f luoranthens 
E i ~ : o ( a ) v y r c n c  
I n d e n o ( l . 2 . 3 - c ~ ) p y r a " c  
Oiben2o(a.n)enthraccne 
Bsnro(g .a . i )pery lcns  

45485 31.43 6 I 
0 1.830 0.00 6 0.38  NO 80.0 - 
0 1.392 0.00 6 0.51 NO 86.0 - 
0 1.377 0.00 8 0.51 NO 8O.C - 
0 1.328 0.00 6 0.53 ND 80.0 - 
0 1.476 0.00 6 0 . 4 8  NO 80.0 - 
0 1.284 0.00 6 0.55 ND 8G.O - 
0 1.306 0.00 6 0.54 NO 80.0 - 

R e v t i r r d  by 
NO .No: Cctacted: 0. Detected: E -  Est imated: 1. I n t e r n a l  Standard 

" 
o r g r c p  " 2 . 5  

6286 



l r i a ~ r a t O I i c S  O f  R I P ,  1 ° C .  Sample F7 le  : JA834 Sample IO: OB.U:3.U2 i 2 0  

801 c.ptt01. o r .  ReSpOnSe FI  l e  : JA795 
Durham, NC 27713 Date A n a l y i c d  : 11/21/92 I L I  10:  8 1 . 5 0 - 8 2  

(919) 544-5729 Date ReoOrted : 01/06/53 D1Lu t i .m  F e c t o r :  4.00 

O u m t i t a t i o n  R e s u l t s  Yethod 8270 
... P r o j e c t  Number: 22378 

:, ~ ~ ~ I = I P = = - P I I . I O I P ~ Y . * . ~ ~ ~ ~ ~ ~ ~ * ~ * . . ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ . * ~ ~ ~ ~ . * ~ * * ~ ~ ~ ~ * ~  

Analy ta  Area RF R T  IS10 U t .  Code Puan FLAG .. 
- 2  l u g )  L i m i t  ., 

___I__N_PD-S-EY_-I-1*~-.-------...~..--.-=-=-==-----.---- 

7 1.4 Oishlorob*nzene-d4 4342 8.44 1 1 
: 

i 1 . 3 - O i c h l o r o b . n z ~ n ~  0 1.629 0.00 1 2.26 NO 40.0 - 
1.4-Oichlorob.nr~ne 0 1.824 0.00 1 2.27 NO 40.0 - 

.. 1.2-0ichlorob.nr*n* 0 1.575 0.00 1 2.34 NO 40.0 - 
.- 2-Yethy lphano l  0 1.289 0.00 1 2.85 NO 40.0 - 

2.2 ' .orybi~( l -Chloroprop.ns)  0 1.586 0.00 1 2.32 NO 40.0 - 
..i Benzyl  alcohol 0 0.877 0.00 1 4.20 NO 40.0 - 

4-Yethy Iphano l  0 1.461 0.00 1 2.52 NO 40.0 - 
Y-Nitro.o-di-n-propylemine 0 1.190 0.00 1 3.10 NO 40.0 - 
li.xachloroethane 0 0.844 0.00 1 4.37 NO 40.0 - 

-Phenol 0 1.681 0.00 1 2.19 NO 40.0 - 
f b is (2 .Ch loroe thy l )e thar  0 1.426 0.00 1 2.58 N O  4 0 . 0  - 

2-Ch lorophcno I 0 1.422 0.00 1 2.59 NO 40.0 - 

.- Naphtha lene 0 1.049 0.00 2 0.98 N O  40.0 - 
4-Chlorosn i  l i n e  0 0.513 0.00 2 2.01 NO 40.0 - 
Hexschlorobutadisne 0 0.240 0.00 2 4.29  NO 40.0 - 
4-Ch loro-3-methy lphsno I 0 0.408 0.00 2 2.52 N O  40.0 - 

~. . 2-Yethy L u p h t h a  Lsne 0 0.034 0.00 2 1.23 N O  4 0 . 0  - 
Nitrobenzene 0 0.511 0.00 2 2.01 N O  40.0 - 
Isophoronc 0 0.963 0.00 2 1.07 N O  40.0 - 
2 - N i  t rophano L 0 0.228 0.00 2 4.51 NO 40.0 - 
2.4-Oimsthy lpheno 1 0 0.305 0.00 2 3.37 NO 40.0 - 
bis(Z.Chlorosthox).).cth.n. 0 0.599 0.00 2 1.72 NO 40.0 - 
Benzoic a c i d  0 0.177 0.00 2 5.82 NO 40.0 - ... 2.4-Oichlorophenel  0 0.376 0.00 2 2.74 N O  40.0 - 
1.2.4-Tr ich lo iobsn isns  0 0.419 0.00 2 2.46 N O  40.0 - 
Iluachlorosyclopentadisns 0 0.222 0.00 3 7.89 NO 40.0 - 
2 . 4 . 6 - l r i c h l o r ~ p h e n ~ l  0 0.425 0.00 3 4.12 N O  40.0 - 
2.4.5-Tr ichlorophenol  0 0.481 0.00 3 3.64 N O  40.0 - 
2-Ch (oron.phtha lens 0 1.271 0.00 3 1.38 N O  40.0 - 
2 - N i t r o a n i l i n e  0 0.540 0.00 3 3.24 NO 40.0 - 

0 1.501 0.00 3 1.17 NO 40.0 - 
2 . 6 - O i n i t r o t o l u m e  0 0.380 0.00 3 4.87 NO 40.0 - 
2 . 4 - O i n i t r o t o l u e n e  
Acanaphthylanc 0 1.954 0.00 3 0.90 NO 40.0 - .i 3 - l i t r ~ n i  line 0 0.503 0.00 3 3.48 NO 40.0 - 
Acenaphthene 0 1.127 0.00 3 1.55 NO 40.0 - 

2 2.4-Oin i t ropheno l  0 0.089 0.00 3 19.88 N O  40.0 - 
4 - N i t r o p h e n o l  0 0.160 0.00 3 10.95 N O  40.0 - ..1 

'i 
0 1.774 0.00 3 0.99 N O  40.0 - .> - Oibenro furan  

1 . -  . I  

Naphtha lene-d8 15544 11.45 2 I 
! 
1 . -  

.., 

" .- 
.$ 

. .  

~ . :  Acanaphthene-dl0 9132 15.82 3 I 
j 

.' - O i m e t h y l p h t h a l a t s  

0 0.520 0.00 3 3.37 N O  40.0 - j 

_. 

i NO -Not Detected; 0. Detected; E -  E s t i a a t s d ;  I -  I n t a r n a l  S:andsrd i 

6 2 8 7  

Orgrep " 2 . 5  

I 
I 
I 
I 
I 
a 
I 
1 
I 
I 
I 
I 
I 
I 
I 
B 
I 
I 
I 



O I ~ ~ O ~ I C I  of  R I P .  I n C .  Sample F l l t  : J1804 Sample ID: OB-U23.R2 H20 
ReSDOnSl F i l e  : J1795 

Date A ? . a l y z c ~  : 11 /21 /92  T L I  10: 61-50.80 
Date Reported : 01/06/93 D i l u t i o n  F a c t o r :  4.00 

I /;:;i;;;3 /'/ 

P r o j e c t  Number: 22378 

, '  P u m t i t a t i o n  R e s u l t s  Method 8270 

Analyte Are. RF RT IS10 Amt. Code ouan FLAG 
( "0 )  L i m i t  

... --D__-__rr__PE-LIPD_.___.I--~----------.-- 

D i e t h y l p h t h a l a t e  0 1.576 0.00 3 1.11 NO 40.0 - 
4-Chlorophcnyl-pheny l e t h e r  0 0.639 0.00 3 2.74 NO 40.0 - 
F luorsne 0 1.422 0.00 3 1.23 NO 4 0 . 0  - 

0 0.342 0.00 3 5.12 NO 40.0 - 4 - N i t r o a n i  l i n e  

tlexechlorobenzsne 0 0.232 0.00 4 4.09 NO 40.0 - 
Pantashlorophcnol  0 0.097 0.00 4 9.79 ND 40.0 - 
Phenanthrene 0 1.080 0.00 4 0.88 NO 4 0 . 0  - 
Anthracene 0 1,092 0.00 4 0.87 HO 40.0 - 

0 1.444 0.00 4 0.86 HD 40.0  - 
Fluoranthenc 0 0.947 0.00 4 1.00 NO 40.0 - 
4,6.Oinitro-2-.efhylphenDL 0 0.097 0.00 4 9.79 NO 40.0 - 
N-Witrosodiphcnyi.mins 0 0.511 0.00 4 1.86 NO 40.0 - 
4 - B r n . ~ p h c n y l - p h ~ n y l e t h s r  0 0.203 0.00 4 4.68 NO 40.0 - 
Chryaenc 0 1.168 0.00 5 1.83 NO 4 0 . 0  - 

:I 

.I 
Phmmnthrens-dl0 16856 19.45 4 I 

.I 

'.. - 0 i - n - b u t y l p h t h a l s t s  .i 
Chryrene-dl2 7103 26.08 5 1 

Bsnzo(ajanthreccne i Pyrene 

._ - 
0 1.275 0.00 5 1.77 NO 40.0 - 

~~ 

0 1.807 0.00 5 1.25 NO 40.0 - - 
Buty l b m z y  Iph tha  l a t e  0 1.037 0.00 5 2.17 N O  40.0 - 
3,3'-Dichlorobcn: id inc 0 0.341 0.00 5 6.61  NO 40.0 - 
b i ~ ( 2 - E f h y l h c x y l ) p h t h a l s t c  1092 1.390 26.64 5 - 17.70 E 40.0 - I- 

1 
I 
1 
I 
I 
1 
I 
1 

Pery lme-112 
O i  . n - m t y l p h t h a  l a t e  
Benzo(b) f luoran thcnc  
Bsnzo(k ) f  luorsn:hcnc 
Beazo(ajpyrcne 
Indano( l .2.3-cdjpyrene 
Oib.nzo(a.h)anthracsns 
Benzo(g.h. i jperylene 

4398 30.18 6 I 
0 3.407 0.00 6 1.07 N O  4 0 . 0  - 
0 1 . 6 i 5  0.00 6 2.25 NO 40.0 - 
0 1.412 0.00 6 2.58 NO 40.0 - 
0 1.405 0.00 6 2.59 NO 40.0 - 

3.57 NO 40.0 - 0 1.019 0.00 6 
0 1.019 0.00 6 3.57 NO 4 0 . 0  - 
0 1.062 0.00 6 3.43 NO 40.0 - 

Surrogete Summary Are. RF RT ISID Amount Code I R E C  

( W )  
-_a_-=---------= =ILI~DLI-D--I=-S=EI==~-~===-===--==~===-=-===--=~---= 

Yitrobcnzsnc-d5 2596 0.611 9.78 2 43.75 0 43.8 
1 . 3 . 5 - T r i c h l o r o b ~ n r e n e - d f j  2112 0.510 10.61 2 42.63 0 42.6 
2-F  luorob ipheny l  ~'&o 'Iri\% 4773 1.632 14.24 3 51.24 D 51.2 

Anthracene-dlO 4367 0.983 19.56 4 42.18 0 42.2 

Raveired by - Date _LIQ/B 
NO -No1 Detected: 0 -  Detected; E -  E s t i a a t e d :  I -  I n t e r n a l  Standard o r g r c p  "2.5 

G-288 



1.4.Dichlor~benzene-d4 
2 - 0 1  LorophWO L 
1 .J -D ish lo r~benzene 
1.44ich10r0ben20ne 
1.2-DichlorobsnZene 
Benzy l  a l c o h o l  
2 . ~ ' . n . y b i ~ ( l - C h l o r o p r o p . n . )  - 2-Y. thy tpheno l  
N-Nitroso-di.n.propylamina 
Hexachloroethane 
Phenol 
b i s ( 2 - C h l o r ~ c t h y l ) e t h e r  
Naphtha lens-d8 
bis(2-Ch1oroethoxy)methane 
Benzoic a c i d  
2.4-Dichlorophenol  
1.2.4-Tr ichlorobenzene 

4-Chloroani  l i n e  
Hexach lo robutad iene 
4-Ch loro-3-mathy lphcno L 
2-Ysthy lnaphtha lane 

Nitrobenzene 
Isophorone 
2 - N i t r o p h e n o l  
2.4-Dimethylphenol  
Acenaphthena-dlO 
4 - N i t r o p h e n o l  

O i e t h y  l p h t h a l a t e  
4.Chlorophsnyl-phcnylether 

Fluorene 
4 - N i t r o m i  l i n e  
~sl lachlorocyclopentadieno 
2.4.8-1rich1oropheno1 
2 .4 .5 -Tr ich lo rophsnoI  
2-Chloronaphtha lene 
2 - Y i t r o a n i  Line 

-D imethy lph tha la te  

.-__ 

--Naphthalene 

A i  benzofuran 

2 . 6 - D i n i t r o t o l u e n e  
2 . 4 - D i n i t r o t o l u e n e  
Aesnaphthy lene 

4352 
0 
0 
0 
0 
0 
0 
0 
0 
0 

982 
0 

17962 
0 

16236 
0 
0 

19827 
0 
0 
0 

192 
0 
0 
0 
0 

72533 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
D 
0 
0 

NO -Not Detected: 0-  Octected: E .  Est imated:  1 

10.79 1 
1.349 0.M 1 
1.564 0.00 1 
1.623 0.00 1 
1.549 0.00 1 

0.724 0.00 1 
1.272 0.00 1 
1.077 0.00 1 
0.938 0.00 1 
0.131 0.00 1 
1.523 10.01 1 
1.286 0.00 1 

13.45 2 
0.450 0.00 2 
0.255 12.89 2 
0.326 0.00 2 
0.379 0.00 2 
1.065 13.50 2 
0.428 0.00 2 
0.264 0.00 2 
0.297 0.00 2 
0.799 14.98 2 
0.431 0.00 2 
0.776 0.00 2 
0.238 0.00 2 
0.314 0.00 2 

17.27 3 
0.221 0.00 3 
1.785 0.00 3 
1.654 0.00 3 
0.781 0.00 3 
1.515 0.00 3 
0.557 0.00 3 
0.306 0.00 3 
0.404 0.00 3 
0.449 0.00 3 
1.159 0.00 3 
0.347 0.00 3 
1.272 0.00 3 
0.322 0.00 3 
0.508 0.00 3 
1.899 0.00 3 

l n t s r n a l  Standard 

I 
5.45 NO 

4.70 NO 
4.53 NO 
4.75 NO 

10.15 NO 

5.78 NO 

6.83 NO 

7.84 NO 
10.06 NO 
47.41 E 

5.72 NO 
I 

3.96 NO 
1134.33 0 

5.46 NO 
4.70 NO 

333.34 D 

4.16 NO 

6.75 NO 

6.00 NO 

4.28 E 

4.13 NO 

2.30 NU 

7.49 NO 

5.67 NO 

I 
11.55 NO 

1.43 NO 
1.54 NO 
3.27 NO 
1.69 NO 

4.58 NO 
8.34 NO 

6.32 NO 

5.69 NO 

2.20 NO 
7.36 NO 
2.01 NO 

7.93 NO 
5.03 NO 

1.34 no 

80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 

80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
8 0 . 0  - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 
80.0 - 

60.0 - 

o r g r c p  " 2 . 5  

I 

1, 
I 

i 

I 
3 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
1 
I 
- 

G-289 



.I 
I 
I 
I 
I 
1 
1 
I 
I 

t o l a  Dr. Response F ?  I. : 28309 

ea. Y C  27713 Date  Analyzed : 12/17/92 T L I  ID: 61.5G.8(A.B.F; 
(919) 544.5729 0.1. Reported : 01/06/83 O i  l u t i o n  F a c t o r :  8.00 

P r o j e c t  Number: 22367 

/ 
O u m t i t a t i o n  Resu l ts  Yethod 8270 :fi - - _ _ I _ _ _ Y _ Y ~ P - _ _ Y Y Y I = - - ~ - - . - . - . - - - - = ~ -  

AnaIy te  Area RF R T  ISID Ami. Code Ouan FLAG 

(UP) L i m i t  
___P-IIII---I--II-I.-.------..----.---.~~--------.--.--~ 

3 - N i t r o a n i l i n e  0 0.390 0.00 3 6.55 ND 80.0 - 
Acenaphthene 0 1.185 0.00 3 2.15 ND 80.0 - 
2.4:Dinitrophenol 0 0.222 0.00 3 11.50 NO 8 0 . 0  - 
Phenanthrene-dl0 42802 20.53 4 I 
Anthracene 0 1.101 0.00 4 0.68 NO 80.0 - 

.. - D i - n - b u t y l p h t h a l a t e  1169 1.075 21.71 4 4.43 E 80.0 - 
0 1.542 0.00 4 0.48 ND 80.0 - Fluoranthen. 

4.6-Dini tro-2-methylph.nol  0 0.131 0.00 4 5.71 ND 80.0 - 
Y-WitTD.Odiphsnyle.inc 0 0.355 0.DO 4 2.11 NO 80.0 - 
4-Brmophsny I-phsny l e t h e r  0 0.205 0.00 4 3.65 NO 80.0 - 

0 0.281 0.00 4 2.57 NO 60.0 - 
Psntachloiophenot 0 0.195 0.00 4 3.83 NO 80.0 - 
Phsnan:hrene 459 1.030 20.58 4 3.34 E 80.0 - 
Chrytenc-d l2  49002 26.95 5 I 
Benzo(a)anthracsne 0 1.152 0.00 5 0.57 ND 80.0 - 
Pyrsnr  0 1.313 0.00 5 0.50 ND 80.0 - 
B u t y l b e n z y l p h t h a l a t e  0 0.601 0.00 5 1.09 NO 80.0 - 
3,3' -D ich lo robcnz id ine  0 0.388 0.00 5 1.66 NO 80.0 - 

; c bi r (2 -E1hy lhexy l )phths la t r  27710 0.850 26.85 5 212.89 D 80.0 - 
Chryssnc 0 1.082 0.00 5 0.60 HD 80.0 - 
Pery lcnr .d l2  41240 31.43 6 I 

-J 

:I 
.;I 

'1 
:I 

'it Hexachlorobenzene 

D i  - n - o c t y l p h t h a  l a t e  0 1.830 0.OD 6 0.42 ND 80.0 - 
Benzo(b) f luoran thons  0 1.392 0.00 6 0.56 NO 80.0 - 
Benzo(k)f luoranthenc 0 1.377 0.00 6 0.56 ND 80.0 - 
Bs"zo(a)pyrens 0 1.328 0.00 6 0.58 NO 80.0 - 
Indeno(l .2.3-cc)vyrene 0 1.476 0.00 6 0.53 HD 80.0 - 
Dib.nzo(e.h)snthracene 0 1.284 0.00 6 0.60 NO 80.0 - 
Benzo(p.h.i )pery  lcnc 0 1.306 0.00 6 0.59 ND 80.0 - 
Surrogate Summary Area RF RT ISlD A m ~ n t  Code ZREC 

_ S _ e D = = S S S S i l l = l i ~ - P = ~ ~ ~ ~ ~ = ~ = ~ ~ ~ * ~ ~ ~ ~ * - - = = = ~ ~ ~ ~ ~ = - = - ~ - ~ ~ = = = = ~ ~ = = = * ~ ~ ~ ~ ~ ~ = = =  

(W) 

Phenol-d5 
1 ,4 -D ibroobenrene-d4 
1.4.8-Tr ibrmophsnol  
Pyrene-dl  0 
le rphany I -d l  4 

1333 1.397 9.08 1 70.18 0 , 70.2 
1456 1.499 13.56 1 71.44 D 71.4 
1859 0.481 18.96 3 98.71 0 98.7 

10316 1.065 23.66 5 63.25 D 63.3 
9452 0.944 23.98 5 65.39 D 65.4 

Date  i I U 193 
Orgrep " 2 . 5  

a w e i r e d  by 
no .Not Detected; 0-  Detected: E. Est imated: I -  I n t e r n a l  Standard 

6 2 9 0  



~ - 
L ~ ~ ~ ~ ~ : ~ ~ ~ c I  o f  R i p .  l n c .  Sample F 1 1 0  203:l S..~I. :D: o~.u21.a1 

801 ClO'tola 2 r .  P.SponSe F I l .  . 28309 
 urna am. uC 27/13 O a t *  An.lyZsd : :2117/92 111 I D :  61.50-9(A.B.O.F) 
(919) 544.5729 Date Reported : 01106l93 D i l u t i o n  Fmctor: 8.03 

P r o j e c t  Nv-ber: 22167 

a u a n t t t a t i o n  R e s u l t s  Uathod 8270 
.--lP-r---.=.=== --- I- 

*n.lYt. 

. . _ _ . I P D I y _ p D - ~ Y _ * I - I * -  il -- _____I 

2-ch loropheno 1 0 1.349 0.m 1 4.10 YO 80.0 - 
i 1.1-0iehlorobmz.n. o 1.564 o.m i 1.71  YO 80.0 - 

1 . 5 7  NO 80.0 - 

A,.. RF nT I f l o  ut. Cod. Ouan FLAG 
(ug) L i m i t  

l . 4 - O i c h l o r o b e n z ~ n ~ - d 4  5519 10.79 1 I 

0 1.623 0.00 1 1 i .4.Oichlorobmrena 
1.2-0ishlorob.nz.n. o 1.549 o.m I 3.74 YO 80.0 - 1 Benzyl  a l c o h o l  0 0.724 0.00 1 8.01 YO 80.0 - 
? , 2 ' . o i y b i r ( l  - C h l o r o o r o ~ s n e )  0 1.272 0.00 1 4.58 NO 80.0 - I 

' - 2-uethy lpheno l  0 1.077 0.00 1 5.38 NO 80.0 - 
i N - N i t r o r o - d i - n - p r o p y l ~ l n n .  0 0.938 0.00 1 6.18 NO 80.0 - r Hexachloroethane o 0.731 o.m 1 7.93 NO 80.0 - - Phenol 1057 1.521 t o m  1 40.26 E 80.0 - 

b i r ( 2 - C h l o r o e t h y 1 ) o t h e r  0 1.286 0.00 1 4.51 NO 80.0 - 
I b i  I( 2-Ch lorosthoxy)methana 0 0.450 0.00 2 1.32 NO 60.0 - 
! Benzoic acid 13805 0.255 12.88 2 808.78 0 80.0 - 

1 . 2 . 4 - T r i c h l o r o b o n z s n ~  0 0.179 0.00 2 3.94 NO 80.0 - 
13018 1.065 11.50 2 182.58 0 80.0 - 

n a a c h  lo robutad iane 0 0.264 0.00 2 5.68 YO 80.0 - 
4 - C h l o r o - I - a e t h y  (phenol 0 0.297 0.00 2 5.03 NO 80.0 - 
2-usthy  lnsphtha lens 168 0.799 14.98 2 1.15 E 80.0 - 
I s o p h o r m a  0 0.776 0.00 2 1.93 YO 80.0 - 
2 - N i t r o p h s n o l  0 0.238 0.00 2 8.28 NO 80.0 - 
2.4-OianthyLphenol  0 0.314 0.00 2 4.76 NO 80.0 - 
Acenaphthme-dlO 15088 17.27 3 I 

Naphthalsne-d8 21420 13.45 2 I 

i 2.4-D ich lo ropheno l  0 0.326 0.00 2 4.58 YO 80.0 - 

i 4-Chlorosn i  l i n e  0 0.428 0.00 2 3.49 no 80.0 - 
1 . - Naphth*len* 

! 

ni t robenzene 0 0.411 0.00 2 3.47 YO 80.0 - 

4 - N i t r o p h e n o l  0 0.221 0.00 3 9.60 NO 80.0 - 
i -0ibenzofur.n 0 1.785 0.00 3 1.19 NO 80.0 - 

D i e t h y l p h t h a l a t e  1854 1.854 18.15 3 23.77 E 80.0 - 
4-Ch loropheny 1-phony l s t h e r  0 0.781 0.00 3 2.72 NO 80.0 - 
Fluorene 0 1.515 0.00 3 1.40 YO 80.0 - 
4 - N i t r o a n i l i n e  0 0.557 0.00 3 3.81 NO 80.0 - 
nexachlorocyc1opantadi.n. 0 0.106 0.00 3 8.91 NO 80.0 - 
2.4.6-Tr ich lo ropheno l  0 0.404 0.00 3 5.25 NO 80.0 - 
2.4.5- f r i  ch loropheno 1 0 0.449 0.00 3 4.72 NO 80.0 - 
2 -Ch loronaphth. lene 0 1.159 0.m 3 1.83 NO 80.0 - 

i 

I 
I 
i 

2 - N i t r o a n i l i n e  0 0.347 0.00 3 6.11 Y O  80.0 - - Oim*thylphthalat .  0 1.272 0.00 3 1.67 YO 80.0 - 
2 . 4 - D i n i t r o t o l u e n e  0 0.508 0.00 1 4.17 no 80.0 - 
2 . 8 - D i n i t r o t o l u s n e  0 0.122 0.00 3 8.59 NO 80.0 - 
Aconaphthylen. 0 1.899 0.00 1 1.12 NO 80.0 - 

NO -Not Detected: 0- Ostectsd: E- E t t i n a t s d :  I .  I n t e r n a l  Standard 

G-29 1 

Orgrep "2.5 

I 
I 

I 
I 
.3  
I 
1 
I 
1 
1 
I 
I 
I 
I 
I 
I 
1 
I 



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

'i 

3 . u i t r o a n i l i n a  
*cm.phthene 
1 ,4-0 in i t ropheno l  
Phenanthrene-dl0 
Anthracme 
I t - n - b u t y  Iph tha la t .  
f luoran thens  

U.NitlO.Dd(ph.nyl..ino 

4 - 6 r o o p h e n y  l - p h e n y l e t h 4 r  
neiachlorobenzene 
Pentachlorophenol  
P h e n m t h r m e  

4 . 6 - 0 i ~ i t ~ 0 - 2 . ~ ~ t h y l p h e n D L  

Chr yssne-d l2  
6enzo(a)anthraccnr 
Pyre". 
B u t y  l benzy lph tha  l a t e  

3 , 3 ' - U i s h l ~ r ~ b * n 2 i d i n e  
b i r ( 2 - E t h y l h e x y  O p h t h a l a t e  
Chryscne 
P e T i l s n c - d l 2  
0 i - n . o c t y l p h t h a l ~ : e  
Benzo(b ] f luoran thene 
Bcnzo(k) f luoran thene 
0sn:o(a)pyrenc 
!ndeno( l .2.3.cd)pyrcne 
3ibanzo(e.h)enthraccne 
B s n t o ( g . h . i J p e r y l c n a  

0 0.390 0.w 3 
o 1.18s 0.00 3 
o 0.222 o.m 3 

o 1.101 o m  4 
44961 20.53 4 

2545 1.975 21.72 4 

0 1.542 0.00 4 
0 0.131 0.m 4 

0 0 .355  0.w 4 

0 0.205 0.w 4 
0 0.281 0.00 I 
0 0.195 0.w 4 

293 1.030 20.58 4 
547?3 

0 
0 
0 
0 

6924 
0 

44964 

0 

26.96 
1.152 0.00 
1.313 a.m 

o . m  0.m 
0.601 0.00 

0.850 26.05 
1.062 0.00 

31.44 
1.030 0.00 

0 1.392 0.00 6 
0 1.377 0.00 6 
0 1.326 0.w 6 
0 1.476 0.W 6 
0 1.284 0.00 6 
0 1.306 0.00 6 

5.44 N O  
1.79 YO 

9.55 YO 

I 
0.65 NO 

9.17 E 
0.46 NO 

5.43 N O  
2.00 YO 

3.47 NO 

2.44 NO 
3.65 NO 

2.03 E 
I 

0.51 NO 

0.45 NU 
0.97 NO 

1.51 NO 

47.62 E 
0.54 YO 

I 
0.39 NO 

0.51 NO 

0.52 YO 

0.54 NO 

0.46 NO 
0.55 NO 

0.54 NO 

80.0 - 
80.0 - 
00.0 - 
80.0 - 
60.0 - 
60.0 - 
60.0 - 
60.0 - 
00.0 - 
60.0 - 
60.0 - 
80.0 - 
80.0  - 
80.0 - 
80.0  - 
80.0 - 
60.0 - 
60.0 - 
00.0 - 
60.0 - 
60.0 - 
60.0 - 
80.0 - 
60.0 - 
60.0 - 

I . . - * - ~ Y _ _ _ i D _ _ W * P = _ - ~ = ~ - -  --=oPmP.-==-- 

f u r r o p a t e  sumnary Area RF RT IS10 Amount Code ZREC 

I U S )  

- . . - N D - P _ _ I Y _ = . I P P ~ - P = ~ ~  -oDDP=-D- . 

Pheno I -d5 1276 1.397 8.98 1 52.97 0 53.0 

1.4.Oibrooobenztne-d4 1345 1.499 13.56 1 52.03 0 52.0 
w i t r o b m z e n e - d 5  1394 0.453 11.91 2 46.00 0 46.0 

1.3.5-1rishlor~bcnzans.d3 1035 0.444 12.62 2 34.65 0 34.9 
2-F luorobiphany I 3066 1.271 15.76 3 51.16 0 51.2 

2.4.6- l r ibromophenol 1660 0.461 18.W 3 13.55 0 73.6 

Anthracene-dlO 6578 0.663 20.65 4 54.23 0 54 ? 
P y r e m - d l O  6123 1,065 23.66 5 47.89 0 47.9 

16709 0.944 23.96 5 103.41 0 103.5 

Date  / I((: 
l a r p n s n y l - d l 4  i 
Reveiwad by I ,, 
NO -Not Oetacted; 0- O&acted: E -  Est imated: I -  Internal Standard Orgrep "2 .5  

G-292 
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RECEIVED DEC 1 5 1992 
ETS Analvtical Services, Inc. - 

Proudly serving indusoy and government since 1973. A USEPA Conuact Laboratory 

A subsidiary of ETS International, Inc. 

ETS, InC. 
1401 Municipal Road N.W. 
Roanoke, VA 24012 
ATTN: D r .  Mike Visneski  

R e :  Laboratory Analysis  
ETSAS C l i e n t  No. 6593 
Assignment 6-5.3.1 

REPORT DATE/NZTI.IBER: December 15, 1992 / 183 

SAMPLES COLLECTED BY: CLIENT 

DATE RECEIVED AT LAB: 11/16/92 

ANALYSIS FOR: Methane, Ethane 

METHOD OF ANALYSIS: USEPA Method 18 

I SAMPLE ANALYSIS DATA I 

L a b  I D :  132542 C l i e n t  I D :  92-655-2100 Matrix: A I R  2! .  . i , :  
Other I D :  92-655 / 6-5.3.1 Description: EPA BRICK PLANT 

Ethane < 0.050 ug/ml - 
h n a l y s i s  Date: 12/14/92 by: PW Run I D :  121492T 
bMethod: GC/FID; D e t  L i m i t =  0.050 ug/ml 

k n a l y s i s  Date: 12/14/92 by: PW Run I D :  121492T 
h e t h o d :  GC/FID; D e t  L i m i t =  0.101 ug/ml 

Methane 0.101 ug/ml .-- 

.. . . . .  - 7  Matrix: A I R  - r: ') Lab I D :  132543 C l i e n t  I D :  92-655-2101 
Other I D :  92-655 / 6-5.3.1 Descr ipt ion:  EPA BRICK PLANT .L. 

Ethane < 0.050 u g h 1  ,.~ 
b A n a l y s i s  Date: 12/14/92 by: PW Run I D :  121492T 
bMethod: GC/FID; D e t  L i m i t =  0.050 ug/ml 

h n a l y s i s  Date: 12/14/92 by: PW Run I D :  121492T 
h e t h o d :  GC/FID; D e t  L i m i t =  0.101 ug/ml 

Methane < 0.101 u g h  

:'. ,? L a b  I D :  132544 C l i e n t  ID: 92-655-2102 Matrix: A I R  .. ~ i :  ' 

Other ID:  92-655 / 6-5.3.1 Descr ipt ion:  EPA BRICK PLANT 
Ethane < 0.050 ug/ml, 

h n a l y s i a  Date: 12/14/92 by: PW Run ID:  121492T 
bMethod: GC/FID; D e t  L i m i t =  0.050 ug/ml 

REPORT CONTINUED ON NEXT PAGE 
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ETS, Inc.  
R e p o r t  of 12/15/92 
Page No. 2 

r SAMPLE ANALYSIS DATA I 
Lab I D :  132544 (cont inued)  

Hethane < 0.101 ug/ml ., 

b n a l y s i s  Date: 12/14/92 by: PW Run I D :  1214922 
h e t h o d :  GC/FID; D e t  L i m i t =  0.101 ug/ml 

C l i e n t  I D :  92-655-2103 Hatr ix:  AIR Jit) - R ]  Lab I D :  132545 
Other I D :  92-655 / 6-5.3.1 Descr ipt ion:  EPA BRICK PLANT 

E t h a n e  < 0.050 ug/ml ~ 

b n a l y s i s  Date: 12/14/92 by: PW Run I D :  121492T 
b l e t h o d :  GC/FID; D e t  Limit= 0.050 ug/ml 

b A n a l y s i s  Date: 12/14/92 by: PW Run I D :  1214921 
h e t h o d :  GC/FID; D e t  Limit= 0.101 ug/ml 

Hethane < 0.101 ug/ml 

..? . 
,- 

L a b  I D :  132546 C l i e n t  I D :  92-655-2104 Hat r ix :  A I R  
Other I D :  92-655 / 6-5.3.1 Descr ipt ion:  EPA BRICK PLANT 

Ethane < 0.050 ugh1  ,. 
:; . I .  

h n a l y s i s  Date: 12/14/92 by: PW Run I D :  1214922 
bMethod: GC/FID; D e t  Limit= 0.050 ug/ml 

&>Analysis Date: 12/14/92 by: PW Run I D :  1214922 
bHethod: GC/FID; D e t  Limit= 0.101 ug/ml 

Hethane < 0.101 ug/ml .. 

Lab I D :  132547 C l i e n t  I D :  92-655-2105 Hatr ix:  A I R  _ :  .-, 
,.,'!. . I. : O t h e r  I D :  92-655 / 6-5.3.1 Descr ipt ion:  EPA BRICK PLANT 

Ethane c 0.050 u g h 1  A 
b A n a l y s i s  Date: 12/14/92 by: PW Run I D :  1214921 
bne thod :  GC/FID; D e t  Limit= 0.050 ug/ml 

k n a l y s i s  Date: 12/14/92 by: PW Run I D :  1214922 
h e t h o d :  GC/FID; D e t  Limit= 0.101 ug/ml 

Hethane 6.150 u g h 1  - 
. .. 

-8 -.- k. - [, ,' 
Lab  I D :  132548 C l i e n t  I D :  92-655-2106 Hatrix: A I R  i- / I  C C I  

Other I D :  92-655 / 6-5.3.1 Descr ipt ion:  EPA BRICK PLANT 
Ethane c 0.050 ug/ml - 

bAna lys i a  Date: 12/14/92 by: PW Run I D :  121492T 
h e t h o d :  GC/FID; D e t  Limit= 0.050 ug/ml 

h n a l y s i s  D a t e :  12/14/92 by: PW Run I D :  121492T 
b e t h o d :  GC/FID; D e t  Limit= 0.101 ug/ml 

Hethane < 0.101 ug/ml 

C l i e n t  I D :  92-655-2109 Hatrix:  A I R  1 _, . 
Other I D :  92-655 / 6-5.3.1 Description: EPA BRICK PLANT ' , . 2  . ~ 

. . ..E , . .  . .  Lab I D :  132549 

Ethane 414 u g h 1  
h n a l y s i s  Date: 12/14/92 by: PW Run I D :  121492T 
b l e t h o d :  GC/FID; D e t  L i m i t =  0.050 ug/ml 

REPORT CONTINUED ON NEXT PAGE 
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Page No. 3 

I SAMPLE ANALYSIS DATA I 

I 
1 
I 
I 
1 
I 
I 
I 
I 

I I I 
I 
b 

  ab ID: 132549 (cont inued)  
Methane 829 u g / d  

b A n a l y s i s  Date: 12/14/92 by: PW Run I D :  121492T 
bMethod: GC/FID; D e t  Limit= 0.101 ug/ml 

c A: - ( > 
. - - I  

Lab I D :  132550 C l i e n t  I D :  92-655-2110 Matrix:  A I R  
o t h e r  I D :  92-655 / 6-5.3.1 Descr ipt ion:  EPA BRICK PLANT 

Ethane c 0.050 ug/ml 
b A n a l y s i s  Date: 12/14/92 by: PW Run I D :  1214922 
h e t h o d :  GC/FID; Det L i m i t =  0.050 ug/ml 

Methane c 0.101 u g h 1  
b A n a l y s i s  Date: 12/14/92 by: PW Run I D :  121492T 
h e t h o d :  GC/FID; D e t  Limit= 0.101 ug/ml 

:: {: - I' 5 L a b  I D :  132551 C l i e n t  I D :  92-655-2112 Matrix: A I R  
o t h e r  I D :  92-655 / 6-5.3.1 Descr ipt ion:  EPA BRICK PLANT 

Ethane c 0.050 ug/ml 
h n a l y s i s  Date: 12/14/92 by: PW Run I D :  121492T 
&>Method: GC/FID; D e t  L i m i t =  0.050 ug/ml 

b A n a l y s i s  Date: 12/14/92 by: PW Run I D :  121492T 
Methane c 0.101 u g h 1  

h e t h o d :  GC/FID; D e t  Limit= 0.101 ug/ml 

I 
/ 

. .  Lab I D :  132552 C l i e n t  I D :  92-655-2114 Matrix: A I R  
Other I D :  92-655 / 6-5.3.1 Descr ipt ion:  EPA BRICK PLANT I > _ ' .  

> ,  ;. . . ,  I .. Ethane 320 ug/ml 
b A n a l y s i s  Date: 12/14/92 by: PW Run I D :  1214922 i 
h e t h o d :  GC/PID; D e t  L i m i t =  0.050 ug/ml 

Methane 1324 u g h 1  
b A n a l y s i s  D a t e :  12/14/92 by: PW Run I D :  1234921 
h l e t h o d :  GC/FID; D e t  Limit= 0.101 ug/ml 

NOTE: T h i s  work was performed under ETS Contract I 92-655. 

Quality Assurance performed on t h e  above d a t a  is presented  on t h e  following page(s). 

If w e  may be  of f u r t h e r  assistance, please contac t  us a t  any time. 

S incere ly ,  
ETS ANALYTICAL SERVICES, INC. 

David F. Tompkins, Pres ident  
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132549 
132549 
132552 
132552 

ETS, Inc.  
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Page N o .  4 

QUALITY ASSURANCE SUMMARY 

E t h a n e  407 419 u g h 1  2.9 121492T 
Methane 826 810 ug/ml 2 . 0  121492T 
E t h a n e  317 327 ug/ml 30 121492T 
Methane 1239 1357 ug/ml 9.1 121492T 

CALIBRATION VERIFICATION 

Ethane 
Ethane 
Ethane 
E thane  
E thane  
Ethane 
Ethane 
Ethane 
Methane 
Methane 
Methane 
Methane 
Methane 
Methane 
Methane 
Methane 

6.06 
6.06 
10.1 
35.4 
6.06 
6.06 
6.06 
6.06 
6.06 
6.06 
10.1 
25 .3  
6.06 
6.06 
6.06 
6.06 

5.84 
6 . 5 1  
12.2 
32.7 
6.60 
6.84 
6.58 
6 .41  
5.39 
6.29 
10 .4  
24.9 
5.45 
5.64 
5 .61  
5 . 6 3  

96.4 
107.4 
120.9 
92.4 
108.9 
112.9 
108.6 
105.8 
88.9 
103.8 
102.8 
98.6 
89.9 
93.1 
92.6 
92.9 

121492T 
121492T 
121492T 
121492T 
121492T 
121492T 
121492T 
1214921 
121492T 
121492T 
121492T 
121492T 
121492T 
121492T 
121492T 
1214921 

BLANKS 

ANALYTE I UNITS I FOUND I TYPE 1 QAO 1 RUN I D  

Ethane 
Ethane 
E thane  
Ethane 
Methane 
Methane 
Methane 
Methane 

C0.05  
C0.05 
C0.05 
c0.05 
co.10 
co.10 
co.10 
co.10 

ICE 
CCB 
CCB 
CCB 
ICE 
CCB 
CCB 
CCB 

c0.05 u g h 1  
c0.05 ug/ml 
c0.05 ug/ml 
c0.05 ug/ml 
c0.10 ug/ml 
c0.10 ug/ml 
c0.10 ug/ml 
c0.10 ug/ml 

121492T 
1214922 
121492T 
1214921 
121492T 
1214921 
121492T 
121492T 
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ETS, InC. 
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Page No. 5 

QUALITY ASSURANCE SUUMARY 
1 Continued 

SPIKES 

rJ' 1 

LAB ID I ANALYTE I SAMPLE I SPK I ADDED I % REC I QAO I RUN ID 
1214921 
1214922 

132546 Ethane <O. 05 34.45 30.3 
132547 Methane I 1.3 I 17.7 I 15.2 

QAO: Quality Assurance Objective; REC: Recovery; RPD: Relative Percent Difference 
NC: Not Calculatable; DUP: Duplicate Analysis Result; SPK: Spiked Analysis Result. 
For Duplicates C5X the Detection Limit (DL), f DL shall apply for  the QAO. 

6 2 9 9  
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RECEIVED N O V  2 0 1992 
ETS Analvtical Services. Inc. 

.I 

Proudly swing industry and government since 1973. A USEPA Conuacl Labmamy 

A subsidiav of ETS International, Inc. 

ETS, Inc. 
1401 Municipal Road N.W. 
Roanoke, VA 24012 
ATTN: Dr. Ted Handel 

Re: Laboratory Analysis 
ETSAS Client No. 6593 
Contract No. 92-655 

REPORT DATE/NUMBER: November 2 0 .  1992 / 178 

SAMPLES COLLECTED BY: CLIENT 

DATE RECEIVED AT LAB: 11/13/92 

ANALYSIS FOR: Percent Moisture 

METHOD OF ANALYSIS: ASTM D 2016, Dried at 103 deg C 

I SAPLPLE ANALYSIS DATA I 

Lab ID: 132518 Client ID: 10/28 1615 Matrix: SOIL 

Collected by: CLIENT Date: 10/28/92 Time: 1615 
Other ID: 92-655 / 6-5.2 Description: GRINDING ROOM EXIT 

Percenr: Moisture 14.2 0 

Lab ID: 132519 Client ID: 10/28 0810 Matrix: SOIL 
Other ID: 92-655 / 6-6.2 Description: GRINDING BUILDING EXIT 
Collected by: CLIENT Date: 10/28/92 Time: 0810 

Percent Moiature 13.0 % 

Lab ID: 132520 Client ID: 10/27 1430 Matrix: SOIL 

Collected by: CLIENT Date: 10/27/92 Time: 1430 
other ID: 92-655 / 6-6.2 Description: GRINDING BUILDING EXIT 

Percent Moisture 13.0 0 

Lab ID: 132521 Client ID: l0/28 1330 Matrix: SOIL 

Collected by: CLIENT Date: 10/28/92 Time: 1330 
other ID: 92-655 / 6-6.2 Description: GRINDING ROOM EXIT 

Percent Moisture 13.7 % 

Lab ID: 132522 Client ID: 10/29 1330 Matrix: SAWDUST 
Other ID: 92-655 / 6-6.2 Description: DRIED SAWDUST 
Collected by: CLIENT Date: 10/29/92 Time: 1330 

REPORT CONTINUED ON NEXT PAGE 
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ETS, Inc. 
R e p o r t  of 11/20/92 
Page NO. 2 

I S?!XPLE ANALYSIS DATA I 
Lab  ID: 132522 ( c o n t i n u e d )  

Pe rcen t  X o i s t u r e  2.7 % 

L a b  ID:  132523 C l i e n t  I D :  10/30 1045 X a t r i x :  SAWDUST 
Other I D :  92-655 / 6-6.2 D e s c r i p t i o n :  DRIED SAWDUST 
C o l l e c t e d  by: CLIENT D a t e :  10/30/92 Time: 1045 

Percent  X o i s t u r e  1.8 % 

Lab  I D :  132524 C l i e n t  I D :  11/04 1415 X a t r i x :  SAWDUST 
Other I D :  92-655 / 6-6.2 D e s c r i p t i o n :  DRIED SAWDUST 
Collected by: C L I E N T  D a t e :  11/04/92 Time: 1415 

Perccnt  Moisture 4.4 % 

Lzb ID: 132525 c l i e n t  I D :  11/03 1600 Xatrix: SAWDUST 
Other I D :  92-655 / 6-6.2 D e s c r i p t i o n :  DRIED SAWDUST 
C o l l e c t e d  by: C L I E N T  D a t e :  11/03/92 Time: 1600 

Percent  Moisture 2.5 % 

 ab ID: 152526 , client ID: 11/02 1530 Matrix: SAWDUST 

C o l l e c t e d  by: C L I E N T  D a t e :  11/03/92 Time: 1530 
0th- I D :  92-655 / 6-6.2 D e s c r i p t i o n :  DRIED SAWDUST 

Pe rcen t  Xoisture 2.4 0 

Lab ID: 132527 C l i e n t  I D :  11/06 1530 Xatrix: SAWDUST 
Other ID: 92-655 / 6-6.2 Description: DRIED SAWDUST 
C o l l e c t e d  by: C L I E N T  D a t e :  11/06/92 Time: 1530 

P e r c e n t  X o i s t u r e  2.8 0 

L a b  ID: 132528 C l i e n t  I D :  11/05 1530 Matrix: SAWDUST 

C c l l e c t e d  by: C L I E N T  D a t e :  11/05/92 Time: 1530 
Other I D :  92-655 / 6-6.2 D e s c r i p t i o n ;  DRIED SAWDUST 

Percent  X o i s t u r e  1 .9  % 

L a b  ID: 132529 c l i e n t  ID: 11/04 1400 X a t r i x :  SAWDUST 
Other I D :  92-655 / 6-6.2 D e s c r i p t i o n :  WET SAWDUST 
Collected by: C L I E N T  D a t e :  11/04/92 T i m e :  1400 

Percent  X o i s t u r e  47.2 0 

Lab  ID: 132530 C l i e n t  I D :  11/07 0940 X a t r i x :  SAWDUST 
Other I D :  92-655 / 6-6.2 D e s c r i p t i o n :  DRIED SAWDUST 
Collected by: CLIENT D a t e :  11/07/92 T i m e r  0940 

Percen t  X o i s t u r e  3.1 % 
REPORT CONTINWD ON NEXT PAGE 
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ETS, Inc. 
Report O f  11/20/92 
Page N o .  3 I 

I 
I 

If w e  may be of further assistance,  p lease  contact u s  a t  any time. 

I 
I 
I 

Sincerely,  
ETS 

C h r i s  Southworth, Project Manager 
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I 



M: Chris Southworth 

I PROM: Mike Visneski-/77]/ 

SWJECT: Free Moisture Analysis I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

Thirteen samples are being submitted to ETSAS for free 
moisture analysis. There are four ( 4 )  soil samples, eight (8) 
dried sawdust samples, and one (1) wet sawdust sample. 

I am not sure if there is an ASTM method for free moisture 
analyses for these types of samples. If there is, please reference 
the method when reporting the results. 

Please use as little of each sample as possible, because a 
screen size analysis also needs to be performed on the samples. 
Following the moisture analyses please return the samples to Nancy 
Lewis and she will forward them to Terry Williamson. Terry will be 
performing the screen size analysis. 

Reference Contract No. 9 2 - 6 5 5  and Work Code 6 - 6 . 2  for billing 
If you have any questions, please contract me directly. purposes. 

xc: Nancy Lewis 
with Sample Custody forms 
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H.l CEM CALIBRATION DATA AND BIAS CHECKS 
SAWDUST DRYER INLET 
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I 

Time 

07:03 
07 : 04 
O7:05 
07 : 06 
07:07 
07:08 
07 : 09 
07:lO 
07:ll 
07:12 
07:13 

I 

Inlet Inlet 
02 c02 
%dv %dv 

0.02L 0.02L 
1.60 0.29 
19.12 5.56 
14.25 5.58 
14.26 5.59 
14.23L 5.61 
9.84 9.66 
6.08 13.62 
6.07L 13.85L 
10.63 9.37 
14.26 5.92L 

Pine Hall Brick 
Kiln Outlet/Sawdust Drver Inlet 
Initial Calibration Data - 02/C02 

11/2/92 

Starting 
11-02-92 

1 
I 
I 
0 
I 
I 
I 

Marker Description Display Average 

J J I A Data was Absent from original raw data file. 
E Equipment failure at Outlet A(Data not averaged) 

I 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

I 
I 
I 

I 
I 
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I 
b r k e r  

1: 
P 

I "  
I 
I 
I 
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Time 

Inlet Inlet 
02 c02 
%dv %dv 

12:20 
12:21 
12 : 22 

Description Display Average 

Data was Absent from original raw data file. J 
Equipment failure at Outlet A(Data not averaged) J 
Local calibration(Initia1 Calibration or Drift Check) J 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) J 

0.05R 0.03R 
8.33 2.08 
14.34R 5.75R 

14-4 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Drift Check - Run 1 - Post-Test 
11/2/92 

Starting 
11-02-92 

Inlet Inlet 

Time %dv %dv 

~~ -~ 
15:56 
15 : 57 
15:58 

15:55 I 0.05L 0 .  OOL 
~ ~ . .~ 

7.38 2.81 
14.34 5.69 
14.33L 5.12 

15 : 59 14.27 9.69 
16:OO I 14.22 13.63L 

1 
I 
I 
I 
1 
I 
I 
I 
I 
I 

Marker Description Display Average 

A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-5 
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I 

Time 

I 

Inlet Inlet 
co NOX 

PPmdv P P d V  

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

16 : 00 
16 : 01 
16 : 02 
16 : 03 
16:04 
16:05 
16 : 06 
16 : 07 
16:08 
16:09 
16:10 
16:11 
16 : 12 
16: 13 
16:14 
16:15 
16: 16 
16:17 

0.85L 
1.41 

62.57 
811.00 
849.00 
860. OOL 
743.00 
501.50 
501.70 
501. OOL 
498.50 
139.90 
41.78 
41.14 
41.76 
42.58 
42.2.1 
42.04 

0.11L 
0.05 
0.02 
0.05 
0.09 
0.14 
0.22 
0.28 
0.32 
0.35 

34.05 
161.10 
212.50 
213.10 
212.70 
212.00L 
145.30 
136. OOL 

Marker Description Display Average 

1 7  Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) d 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) d I R Remote Calibration(System Bias Check) J 

I 
I 
I 
I H-6 



Pine Hall Brick 
Kiln Outlet/Sawdust Drver Inlet 

Time 

17:09 
17:lO 
17:ll 
17:12 
17:13 
17:14 
17:15 
17:16 

Initial Bias Check - CO/Nbx Monitors 
11/2/92 

Inlet Inlet 
co HOX 

PPmdv PPmdv 

0.76R 2.03R 
37.44 2.09 

341.40 2.19 
446.10 2.19 
501.40R 2.16 
490.80 26.33 
147.40 138.80 

1.01 . 139.50R 

Starting 
11-02-92 

I 
I 

I 
I 
I 
I 

Marker Description Display Average I 
I 
I 

A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

I 
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1 
I' 
1 
E 
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Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Drift Check - Run 2 - Post-Test 
11/2/92 

Starting 
11-02-92 

Time 

~~ 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv Pumdv 

19151 
19 : 52 
19:53 
19t54 
19 : 55 
19: 56 
19:57 
19:58 
19 : 59 
20:oo 
20r01 

0.04L 0.03L 0.55L 4.52L 
2.70 0.89 0.53 4.78 
14.27 5.74 0.53 5.20 
14.32L 5.81 0.54 5.38 
9.32 10.67 0.53 5.47 
6.12 13.51 0.53 5.52 
6.63 13.58L 2.41 5.54 
8.02 13.51 765.00 5.51 
9.15 13.52 850. OOL 5.50 
10.20 13.50 741.00 59.96 
11.11 13.48 59.60 218.60L 

Display Average 
I 

1 R Remote Calibration(System Bias Check) ./ 

Marker Description 

Data was Absent from original raw data file. J 
Equipment failure at Outlet A(Data not averaged) J 

L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 

I 
I 
I 
I 
I 
I 
I 
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I J 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 

T h e  %dv %dv PPmdv PPmdv 

20:20 
20:21 
20:22 
20:23 
20:24 
20:25 
20:26 
20:27 
20:28 
20:29 

0.07R 
6.86 

' 14.27 
14.29R 
9.95 

, 0.02 
' 0.08 

0.06 
1.42 
0.04 

0.03R 0.56R 4.84R 
1.98 0.56 4.81 
5.74 0.59 4.76 
5.78R 0.57 4.76 
3.42 18.27 4.78 
0.05 424.10 4.78 
0.05 497.50 4.75 
0.03 497.60R 4.73 
0.04 445.50 45.87 
0.03 34.95 142.20R 

I 
I 
I 
I 
1 
I 
I 
I 

I 

Marker Description Display Average I 
A Data was Absent from original raw data file. d 
E Equipment failure at Outlet A(Data not averaged) d 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) ./ 

I 
I 
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Time 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Initial Calibration Data 
11 /3 /92  

Inlet Inlet Inlet Inlet 
0 2  e o 2  eo NOx 
%dv %dv PPmdv PPmdv 

Starting 
11-03-92 

0 6 r 4 8  
06 r49  
06:50 
06:51 
06:52 
06 : 53 
06:54 
06:55 
06:56 
0 6 t 5 7  
06:58 
06 : 59 
07 : 00 
0 7 r 3 1  
07r02 
07103 
07:04 
07:  05 
07 : 06 
07: 07 
07 : 08 
07 : 09 
07 : 1 0  
07: 11 
07:12 
07:13 
07 : 14 
07:15 
07 : 1 6  
07117 
0 7 r 1 8  
07 r19  

0.03L 
5.64 

14.86 
14.92 
14.85 
14.22 
14 .21  
14.20L 

9.88 
6.04 
6 . 0 5  
6.03L 
6.49 
7.77 
4 .97  
0 .12  
0 . 1 0  
0.10 
0.09 
0.12 
0.02 
0 .02  
0 . 1 8  
0 .04  
0 .05  
0 . 0 1  
0.00 
0.06 
0.09 
0.02 
0 . 0 1  
0 . 0 1  

0.01L 
2.30 
5.92 
5 .93  
5 . 9 3  
5 . 9 3  
5 .94  
5 .94  

10.36 
13.94 
13.81 
13.81L 

9 .72  
5.91L 
2.36 
0 .03  
0 .02  
0.02 
0 .02  
0 .02  
0 .02  
0.02 
0 .03  
0 .02  
0 .02  
0 . 0 1  
0 .01  
0 .01  
0 .01  
0.02 
0 . 0 1  
0 . 0 1  

0.85L 
0.92 
0.98 
0.97 
0.94 
0 .81  
0 . 9 1  
1 .06  
1 . 0 5  
1 . 0 3  
1 .05  
1.06 
1.04 
1 . 0 6  

62.28 
810 .00  
861 .00  
859.00 
863.  OOL 
813.00 
512 .90  
504.20L 
470.70  
107.20 

2.16 
2.06 
1 . 7 0  
1 .56  
1 . 9 1  
1 .99  
1 . 9 5  
1 . 8 2  

Description 

A Data was Absent from original raw data file. 

0.781 
0.79  
0.80 
0.79 
0 .78  
0.76 
0 . 7 5  
0 .73  
0 .71  
0 .73  
0 .78  
0 .81  
0 .85  
0 .84  
0 . 8 4  
0.85 
0.84 
0.86 
0.88  
0 .90  
0 . 9 3  
0 . 9 5  

58 .52  
215.30 
212.30 
212 .10  
211 .20  
211.80L 
167.40  
136.30 
136.60 
136 .80L 

Display Average 

J 
Equipment failure at Outiet A(Data not averaged) J 

P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

1 E Local calibration(Initia1 Calibration or Drift Check) J 

I 
1 H-10 



Pine Hall Brick 
Kiln Outlet/Sawdust Drver Inlet 

Initial Bias Check 
11/3/92 

Starting 
11-03-92 

Time 

08:07 
08:08 
08:09 
08:lO 
08:ll 
08 : 12 
08:13 
08:14 
08:15 
08:16 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.07R 0.05R 0.93R 1.79R 
8.57 1.92 0.89 1.81 
14.31R 5.87R 0.89 1.83 
10.58 3.16 17.37 1.86 
0.02 0.06 431.90 1.89 
0.03 0 . 0 5  498.80 1.99 
0 . 0 7  0.05 499.60R 1.41 
3.01 0.05 449.60 29.55 
0.06 0.05 45.39 134.00 
0.04 0 .05  1.79 134.70R 

I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
1 

Marker Description Display Average 

A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

1 
1 
I 
a 
I 
I 
I 

H-11 



1 
1 
1 Pine Hall Brick 

Kiln Outlet/Sawdust Dryer Inlet 
Calibration Drift Check - Run 3 - Post-Test 

11/3/92 

1 
Time 

I 11:39 

I 
llr40 
11:41 
llr42 
1 1 ~ 4 3  
ii:44 
11:45 
11:46 
11:47 
11:48 I 11:49 

1 

11:50 
11:51 
11 : 52 

L k e r  Description 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.04L 0.01L 0.861 7.201 
7.99 3.05 0.86 7.34 
14.60L 5.73 0.85 7.32 
9.15 9.96 0.86 7.16 
7.00 13.61 0.85 7.11 
8.37 13.62 0.90 7.10 
9.59 13.62L 0.89 7.09 
10.62 4.37 149.40 7.11 
11.53 0.78 792.00 7.08 
12.32 0.76 834 .OO 7.06 
13.02 0.75 835.00 7.05 
13.66 0.75 834. OOL 7.01 
14.23 0.75 677.80 84.50 
14.72 0.75 55.36 216. OOL 

Display Average 

A Data was Absent from original raw data file. 
E Equipment failure at Outlet A(Data not averaged) 
L Local calibration(Initia1 Calibration or Drift Check) 
P Port Change(Data not included in average) 

Remote Calibration(System Bias Check) 

I 

1 
I 
1 
I 
I 
1 

1 R 

H-12 

J 
J 
J 
4 
J 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Data - Run 4 - Pre T e s t  
11/3/92 

Starting 
11-03-92 

Time 

15:30 
15:31 
15:32 
15:33 
15:34 
15:35 
15:36 
15:37 
15:38 
15:39 
15:40 
15:41 
15:42 
15:43 
15:44 
15:45 
15:46 

Marker Description 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.03L 
1.91 

14.10 
14.19 
14.21L 
6.80 
6.07 
4.75 
0.10 
0.07 
0.08 
0.09 
0.07 
0.08 
0 . 0 8  
0.03 
0.00 

0.01L 
0.62 
5.90 
5.92 
5.92 
13.31 
13.93L 
10.98 
0.03 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.84L 
0.84 
0.86 
0.86 
0.85 
0.52 
0.84 
5.39 

644.90 
862 .OO 
863.00 
858.00 
865.00 
859. OOL 
752.00 
56.11 
1.25 

0.21L 
0.27 
0.26 
0.27 
0.27 
0.27 
0.28 
0.30 
0.34 
0.34 
0.36 
0.37 
0.39 
0.41 

91.50 
212.40 
212.30L 

I 
I 
I 
I 
I 
a 
1 
I 
1 
I 
I 

Display Average I 
A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-13 

1 
I 
I 
I 
I 
1 
I 



1 
I 
1 
I 
1 
I 
I 
1 
I 
I 

T h e  

Inlet Inlet Inlet Inlet 
02  CQ2 CQ NOx 
%dv $dv PPmdv PPmdv 

19:43 
1 9  I 44 
19145 
19146  
1 9  : 47 
19:48 
19:49 
19  : 50 
1 9  : 51 
19:52 
19:53 
1 9  : 54 
1 9  : 55 
19:56 

0.17L 
13 .14  
14 .33  
14.34L 
1 2 . 6 3  

6 . 1 5  
6 .03  

-0.22 
- 0 . 1 1  

0 . 1 3  
-0.07 

0.02 
0 .03  
0.02 

0.03L 
5.47 
5.92 
5.93 
7 .69  

13 .92  
13.89L 
0.16 
0.04 
0 .04  
0 . 0 3  
0 .03  
0.03 
0 .03  

0.401 
0.14 
0.37 
0 .30  
0.31 
0 . 1 1  
0.11 

301.80 
860.00 
859.  OOL 
568.40 

1 . 5 4  
0 .88  
0 .67  

-1.54L 
-1.55 
-1.56 
-1.58 
-1.56 
-1.54 
-1.53 
-1 .42 
-1.31 
-1.29 
-1.25 

166.10 
206.20 
207 .  BOL 

karker Description Display Average 

A Data was Absent from original raw data file. J 

L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 

I E Equipment failure at Outlet A(Data not averaged) J 

1 R Remote Calibration(System Bias Check) J 

I 
1 
1 
1 
1 H-14 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Final Bias Check 
11/3/92 

Time 

20:37 
20:38 
20:39 
20:40 
20:41 
20:42 
20:43 
20:44 
20:45 
20:46 
20:47 
20:48 
20:49 

Starting 
11-03-92 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

0.04R 0.04R 1.02R -0.67R 
5.68 1.19 1.18 -0.70 
14.27 5.89 0.98 -0.73 
14.27 5.90 1.02 -0.77 
14.28R 5.89R 0.83 -0.79 
10.10 1.93 36.05 -0.73 
0.07 0.04 453.50 -0.74 
0.04 0.04 498.30 -0.70 
0.04 0.04 499.10 -0.69 
0.04 0.03 500.60R -0.71 
3.26 0.03 437.20 33.80 
0.07 0.03 26.60 129.40 
0.03 0.03 1.07 130.30R 

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

Marker Description Display Average 

A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-15 

1 
I 
I 
I 
I 
I 



1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
(I 
I 
I 
I 
I 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Initial Calibration Data 
11/4/92 

Starting 
11-04-92 

Time 

06 : 57 
06 : 58 
06:59 
07:OO 
07:Ol 
07 : 02 
07 : 03 
07 : 04 
07 : 05 
07 : 06 
07:07 
07108 
07r09 
07:lO 
07 : 11 
07 : 12 
07 : 13 
07:14 
07115 
07:16 
07 : 17 
07 : 18 
07 : 19 
07:20 
07:21 
07:22 
07:23 
07t24 
07r25 
07:26 
07:27 
07r28 
07r29 
07 : 30 
07 : 31 
07:32 
07:33 
07:34 
07 : 35 
07 : 36 

Inlet Inlet Inlet Inlet 
32 c02 co NOx 
dV %dv PPmdv PPmdv - 

'.' . 0 3L 
5.95 
12.96 
12.99 
13.99 
14.20 
14.20 
14.20L 
12.59 
6.07 
6.02 
6.05 
6.04 
6.05 
6.04 
6.04L 
6.65 
14.09 
14.18 
14.18 
9.36 
0.14 
0.11 
0.11 
0.11 
0.09 
0 . 0 8  
0.09 
0.08  
0.09 
0.08  
0.06 
0.04 
0.02 
0.01 
0.00 
0.03 
0.02 
0.01 
0.01 

0.01L 
2.46 
5.88 
5.90 
5.91 
5.90 
5.90 
5.90 
7.63 
13.87 
13.88 
13.84 
13.87 
13.85 
13.85 
13.87L 
13.28 
5.92 
5.90 
5.90L 
3.69 
0.03 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

H-16 

0.17L 
0.20 
0.22 
0.15 
0.24 
0.24 
0.17 
0.16 
0.23 
0.14 
0.19 
0.19 
0.19 
0.19 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.03 

265.70 
728.00 
764 .OO 
789.00 
879.00 
858.00 
859.00 
857.00 
858. OOL 
715.00 
271.70 
501.30 
499.30 
500.20L 
476.30 
302.50 
256.70 
256.60 

0.281 
0.28 
0.27 
0.40 
0.41 
0.41 
0.43 
0.43 
0.44 
0.45 
0.44 
0.44 
0.45 

' 0.46 
0.50 
0.51 
0.52 
0.53 
0.55 
0.57 
0.59 
0.60 
0.61 
0.60 
0.61 
0.62 
0.63 
0.65 
0.64 
0.65 
0.65 
0.66 
0.70 
0.73 
0.73 
0.73 

47.24 
176.10 
210.30 
212.20 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Initial Calibration Data 
11/4/92 

(continued) 

Time 

07 I 37 
07:38 
07:39 
07:40  

Starting 
11-04-92 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

0.01 0.01 256.00 212.40L 
0.07 0.01 256.10 177.30 
0.00 0.01 256.10 137.80 
0.05 0.01 255.60 137. OOL 

I 
1 
1 
1 
I 
I 
1 
I 

Marker Description Display Average 

A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-17 

I 
I 
I 
1 
1 
I 



I 

Time 

I 

I 

Inlet Inlet Inlet Inlet 
02 COZ CO NOx 

%dv %dv PPmdv PPmdv 

I 

08:03 
08:04 
08:05 
08106 
08:07 
08:08 
08:09 
08:lO 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Initial Bias Check 

0.06R 0.05R 0.20R 2.42R 
4.59 3.71 0.83 2.48 
6.06R 13.77R 0.44 2.44 
7.29 12.57 0.15 2.45 
2.53 0.70 215.60 2.59 
0.02 0.08 495.20R 2.53 
2.39 0.06 425.90 44.45 
0.04 0.05 24.69 136.80R 

I 

I 

Marker Description 

Data was Absent from original raw data file. 
E Equipment failure at Outlet A(Data not averaged) 
L Local calibration(Initia1 Calibration or Drift Check) I P Port Change(Data not included in a,verage) 
R Remote Calibration(System Bias Check) 

I 
t 
I 
I 

I 
I 

I1 
H-18 

- - 
Display Average 1 

J 
J 
J 
J 
J 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Drift Check - Run 5 - Post Test 
11/4/92 

Starting 
11-04-92 

Time 

13:04 
13:05 
13:06 
13:07 
13: 08 
13: 09 
13:lO 
13:ll 
13: 12 
13: 13 
13:14 
13:15 
13: 16 
13:17 
13:18 
13: 19 
13:20 

Marker Description 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

0. OSL 
5.31 
14.55 
14.56 
14.57L 
10.33 
6.18 
6.15 
6.17 
6.44 
0.33 
0.02 
0.12 
0.04 

-0.04 
0.02 

-0.01 

0.01L 
1.99 
5.74 
5.76 
5.76 
9.76 
13.44 
13.44 
13.44L 
13.39 
0.31 
0.01 
0.01 
0.01 
0.01 
0.00 
0.01 

-0.37L 
-0.44 
-0.13 
0.23 

-0.30 
-0.37 
0.09 

-0.19 
0.28 

-0 .07  
404.00 
843.00 
844. OOL 
803.00 
84.50 

0 .77  
0.20 

4.60L 
4.59 
4.24 
3.85 
3.54 
3.39 
3.36 
3.34 
3.33 
3.41 
3.35 
3.28 
3.25 

45.11 
206.90 
208.80 
208.50L 

I '  
I 
I 
I 
I 
a 
I 
I 
1 
I 
I 

Display Average 1 
A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-19 

I 
I 
I 
1 
I 
I 
I 



I 
I 
I 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Data - Run 6 - Pre Test 
11/4/92 

- 
Starting 
11-04-92 1 

1 Time 

1 
1 
I 
I 
1 
1 

13:34 
13:35 
13:36 
13:37 
13:38 
13:39 
13:40 
13:41 
13:42 
13:43 
13:44 
13:45 
13:46 
13:47 
13:48 
13:49 
13:50 
13:51 
13:52 

p r k e r  Description 

Inlet Inlet Inlet Inlet 
02 c02 CO NOx 
%dv %dv PPmdv PPmdv 

0.03L 0. OOL 
6.28 2.37 

14.36 5.72 
14.21L 5.73 
14.87 5.74 
10.01 9.76 
6.05 13.82 
6.05 13.83 
6.04 13.81L 
3.64 8.31 
0.10 0.02 
0.10 0.01 
0.08 0.01 
0.09 0.01 
0 . 0 7  0.01 
0.09 0.01 
0.02 0.01 
0.00 0.01 
0.02 0.01 

0. OSL 
-0.04 
0.31 

-0.02 
-0.51 
-0.31 
0.02 

-0.70 
0.04 
7.70 

466.20 
835.00 
854.00 
856.00 
857. OOL 
826.00 
143.30 

1.26 
0.62 

0.301 
0.34 
0.24 
0.19 
0.16 
0.15 
0.10 
0.00 

-0.01 
0.07 

-0.02 
-0.06 
-0.10 
-0.11 
-0.16 
10.39 

202.10 
211.70 
212.10L 

Display Average 

J A Data was Absent from original raw data file. 
Equipment failure at Outlet A(Data not averaged) J 1 E Local calibration(Initia1 Calibration or Drift Check) J 

I 
P Port Change(Data not included in average) 4 
R Remote Calibration(System Bias Check) J 

1 
I 
1 

b1 H-20 



Time 

16:55 
16:56 
16:57 
16 : 58 
16 : 59 
17:OO 
17:Ol 
17 : 02 
17:03 
17:04 
17 : 05 
17:06 
17:07 
17:08 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.03L 
6.91 
14.60 
14.61L 
11.63 
6.26 
6.23 
4.33 
0.10 
0.09 
0.09 
0.09 
0.02 
0.02 

0.01L 
2.78 
5.85 
5.86 
8.76 

13.81 
13.81L 
9.32 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 

-0.28L 
-0.57 
0.03 
0.11 

-0.56 
-0.56 
-0.22 
17.93 

657.20 
835.00 
838. OOL 
714.00 
28.28 
-0.46 

4.86L 
4.90 
4.81 
4.78 
4.83 
4.77 
4.74 
4.74 
4.63 
4.52 

~ ~ _ _  
4.52 

95.90 
208.00 
208.40L 

I 
I 
I 
I 
ct 
1 
I 
1 
I 

Marker Description Display Average I 
I 
I 

A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

I 



I 
1 
I Pine Hall Brick 

Kiln Outlet/Sawdust Dryer Inlet 
Calibration Data - Run 7 - Pre Test 

11/4/92 

Time 

17:15 
17:16 
17:17 
17:18 
17 : 19 

I 
1 
1 

' I  I 

17:20 
17:21 
17:22 - ~~ 

17 : 23 
17 : 24 
17:25 
17:26 
17:27 
17:28 
17:29 

I 
1 
I 

17:30 
17:31 
17:32 - .  

17:33 
17:34 
17 : 35 

~ 

17 : 36 
17 : 37 
17 : 38 I 

Uarker Description 

12 L 
1; 
I 
I 
1 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.02L 0.OlL 
5.50 2.27 
14.44 5.86 
14.14 5.85 
14.17 5.87 
14.17L 5.86 
9.22 10.77 
6.04 13.82 
6.03 13.86 
6.03 13.86L 
3.31 7.33 
0.09 0.02 
0.09 0.01 
0.08 0.01 
0.08 0.01 
0.08 0.01 
0.07 0.01 
0.06 0.01 
0.02 0.01 
0.02 0.01 
0.02 0.01 
0.02 0.01 
0.00 0.01 
0.01 0.01 

0.16L 
-0.09 
-0.33 
0.03 

-0.11 
-0.33 
-0.26 
-0.36 
-0.67 
-0.40 
78.10 

799.00 
896.00 
900 .oo 
904.00 
881.00 
858. OOL 
761.00 
52.82 
0.79 
0.33 
0.89 
0.59 
0.18 

0.241 
0.14 
0.04 
0.00 

-0.11 
-0.12 
-0.20 
-0.28 
-0.36 
-0.44 
-0.49 
-0.54 
-0.61 
-0.68 
-0.79 
-0.85 
-0.94 
72.10 

204.90 
211.70 
211.60 
211.60 
211.20 
2 11.40L 

Display Average 

J Data was Absent from original raw data file. 
Equipment failure at Outlet A(Data not averaged) 2 
Local calibration(Initia1 Calibration or Drift Check) d 
Port Change(Data not included in average) d 
Remote Calibration(System Bias Check) d 

H-22 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Drift Check - Run 7 - Post Test 
11/4/92 

Starting 
11-04-92 

Time 

23:OO 
23:Ol 
23 : 02 
23:03 
23:04 
23:05 
23:06 
23:07 
23:08 
23:09 
23:lO 
23:ll 
23:12 
23:13 
23:14 
23:15 
23: 16 
23:17 
23:18 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdV 

0.02L 
3.90 

14.02 
14.05 
14.04L 
14.00 
12.45 
6.01 
5.99 
5.98 
4.76 
0.11 
0.10 
0.06 
0.13 
0.02 
0.05 
0.03 
0.02 

0.03L 
1.68 
5.86 
5.87 
5 .88  
5.86 
7.27 
13.83 
13.84 
13.84L 
10.68 
0.06 
0.05 
0.04 
0.05 
0.04 
0.03 
0.03 
0.03 

-0.77L 
-0.12 
-0.52 
-0.08 
-0.50 
0.18 
0.24 
0.39 

-0.52 
-0.03 
0.83 

513.20 
854.00 
859. OOL 
849.00 
230.60 

0.65 
0.75 
0.11 

1.07L 
1.13 
1.13 
1.13 
1.13 
1.23 
1.22 
1.08 
1.07 
1.08 
1.09 
1.15 
1.08 
1.13 
1.14 

190.00 
201.00 
204.50 
209.90L 

I 
1 
I 
1 
I 
a 
I 
I 
I 
1 
I 

Marker Description 

A Data was Absent from original raw data file. 
E Equipment failure at Outlet A(Data not averaged) 2 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-2 3 

Display Average 

J I 
I 
I 
1 
I 
I 
I 



I 
I 
I 
I 
1 
1 
1 
I 
rar)rer A 

1 ;  
R 

I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Final Bias Check 
11/4/92 

St art ing 
11-04-92 

Inlet Inlet Inlet 
c02 co NOx 

Time I $dv PPmdv PPmdv 

23:24 
23:25 
23:26 
23:27 
23:28 
23:29 
23:30 
23:31 
23:32 

C.. 03R 
4.18 
5.97R 
7.19 
0.93 
0.03 
0.01 
3.46 
0.04 

0.04R 
4.79 
13. IIR 
11.90 
0.11 
0.06 
0.05 
0.03 
0.05 

-0.53R 
-0.23 
-0.40 
-0.64 

219.40 
490.30 
496.90R 
439.90 
36.18 

2.84R 
2.83 
2.69 
2.64 
2.73 
2.70 
2.69 

30.06 
32. OOR 

Description Display Average 

Data was Absent from original raw data file. J 
Equipment failure at Outlet A(rata not averaged) J 
Local calibration(Initia1 Calihration or Drift Check) J 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) J 

I 
1 
I 
I 
1 
I 
I H-24 



T h e  

06:53 
06 : 54 
06 I 55 
06r56 
06r57 
06r58 
06r59 
07:OO 
07:Ol 
07102 
07:03 
07:04 
07:05 
07:06 
07:07 
07:08 
07:09 
07:10 
07:11 
07:12 
07 : 13 
07:14 
07:15 
07r16 
07: 17 
07:18 
07:19 
07:20 
07:21 
07:22 
07r23 
07 : 24 
07:25 
07:26 
07:27 
07:28 
07:29 
07:30 
07:31 
07 : 32 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.01L 
0.13 
12 * 10 
14.29 
14.20 
14.20L 
14.13 
7.49 
6.05 
6.04 
6.03 
6.01L 
6.09 
6.59 
7.28 
7.91 
8.48 
9.01 
9.49 
9.94 

10.35 
10.71 
11.04 
13.36 
11.67 
11.98 
12.25 
12.48 
12.73 
12.92 
13.12 
13.33 
13.49 
13.65 
13.80 
13.94 
14.08 
14.21 
14.34 
14.46 

0.05L 
0.05 
4.86 
5.95 
5.95 
5.96 
5.95 
12.56 
13,97 
13.86 
13.84 
13.85L 
13.44 
5.98 
5.92 
5.93 
5.92L 
5.91 
5.91 
5.90 
5.91 
5.91 
5.90 
5.90 
5.90 
5.90 
5.90 
5.89 
5.88 
5.88 
5.89 
5.89 
5.89 
5.88 
5.88 
5.88 
5.88 
5.87 
5.87 
5.86 

H-25 

0.38L 
0.87 

-0.13 
0.67 
0.32 

-0.42 
0.22 

-0.32 
0.34 

-0.10 
-0.69 
-0.53 
-0.31 
-0.21 
-0.42 
-0.37 
-0.08 
367.50 
883.00 
866.00 
852.00 
860.00 
854.00 
861.00 
859.00 
86 1. OOL 
853.00 
798.00 
504.90 
501.30 
500.70 
500.50L 
463.00 
94.80 
1.77 
2.05 
1.51 
1.45 
0.62 
1.19 

-0.2OL 
-0.30 
-0.38 
-0.44 
-0.62 
-0.76 
-0.85 
-0.93 
-1.03 
-1.10 
-1.19 
-1.30 
-1.36 
-1.47 
-1.56 
-1.64 
-1.72 
-1.75 
-1.82 
-1.90 
-1.98 
-2.06 
-2.15 
-2.24 
-2.29 
-2.45 
-2.48 
-2.61 
-2.68 
-2.75 
-2.84 
-2.73 
-3.13 
-0.28 
0.37 
0.25 
6.19 

172.50 
166.10 
165.60 

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



I 
1 
I 

Starting 
I 
1 11-05-92 

1 Time 

Pine Hall Brick 
Kiln Outlet/Sawdust Drver Inlet 

I 
I 
I 
I 
1 
I 
I 

~ ~~ 

07 : 33 
07 : 34 
07 : 35 
07 : 36 
07 : 37 
07r38 
07 : 39 
07:40 
07:41 
07:42 
07:43 
07 : 44 
O7r45 
07:46 
07:47 
07:48 
07:49 
07:50 
07:51 
07:52 
07:53 
07:54 
07:55 

1, rker Description 

Initial Calibration-Data 
11/5/92 

(continued) 

Inlet Inlet Inlet Inlet 
02 c02 co NOX 

8 dv %dv PPrndV PPmdv 

14.58 
14.69 
14.81 
14.93 
15.04 
15.14 
15.24 
15.35 
15.46 
15.55 
15.64 
15.71 
15.79 
15.87 
15.93 
16.01 
16.06 
16.10 
16.16 
16.21 
16.27 
16.32 
16.35 

5.85 
5.85 
5.85 
5.85 
5.84 
5.84 
5.84 
5.83 
5.83 
5.83 
5.83 
5.83 
5.82 
5.82 
5.83 
5.82 
5.83 
5.83 
5.81 
5.81 
5.81 
5.81 
5.80 

0.74 
1.63 
1.16 
1.20 
1.35 
1.81 
1.44 
1.21 
1.17 
1.28 
1.21 
0.64 
0.53 
0.82 
1.45 
1.22 
0.99 
1.07 
1.22 
0.68 
0.90 
1.40 
1.50 

165.40 
165.20 
179 - 8 0  
211.40 
211.30 
211.70 
211.50 
211.10 
210.90 
211.00 
210.40 
210.30 
210.30 
210.20 
209.50 
209.10 
209.30 
208.80 
210.10 
212.00 
212.30L 
145.70 
137. OOL 

Display Average 

A Data was Absent from original raw data file. J 
Equipment failure at Outlet A(Data not averaged) J 

L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 1 R Remote Calibration(System Bias Check) J 

I 
I 
1 H-26 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Initial Bias Check 
11/5/92 

Starting 
11-05-92 

Time 

08:OO 
08:Ol 
08:02 
08:03 
08 : 04 
08:05 
08:06 
08:07 
08:08 
08109 

Marker Description 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.04R 0.09R 0.68R 2.37R 
8.00 

14.32 
14.28R 
13.30 
6.68 
0.05 
8.62 
0.49 
0.46 

2.33 
5.84 
5.88R 
5.70 
0.67 
0.10 
0.13 
0.10 
0.07 

2.74 2.29 
1.80 1.85 
0.61 1.67 
0.70 1.50 

122.80 1.69 
492.20R 1.33 
463.70 1.33 
65.05 115.30 
0.63 138.20R 

I 
I 
I 
I 
I 
b 
1 
I 
I 
1 >lay Average 

A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) d 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-27 

I 
1 
I 
1 
I 
1 
1 
I 
I 



I 
I 
I 
1 
1 
I 
I 
I 
I 
1 

Time 

12r06 
12t07 
12 : 08 
12 : 09 
12:lO 
12:11 
12 : 12 
12:13 
12:14 
12 : 15 
12:16 
12:17 
12 : 18 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Drift Check - Run 8 - Post Test 
11/5/92 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.03L 0.05L 0.72L 4.05L 
5.15 2.14 0.17 4.10 

14.07 5.86 0.44 4.14 
14.10L 5.86 1.28 4.19 
12.05 7.93 0.24 4.15 
6.02 13.75 -0.61 4.08 
6.01 13.76L 0.48 3.98 
6.22 13.69 33.16 3.90 
6.94 13.66 697.30 3.77 
7.68 13.67 859. OOL 3.68 
8.42 13.68 780.00 40.24 
9.08 13.67 616.60 194.90 
9.70 13.65 615.90 205.40L 

Starting 
11-05-92 

k r  Description Display Average 

A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 

P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

I L Local calibration( Initial Calibration or Drift Check) J 

I 
'I 
I 
1 
I 
1 
I H-2 8 



Time 

12:24 
12 : 25 

Inlet Inlet Inlet Inlet 
02 c02 co #Ox 
%dv %dv PPmdv PPmdv 

12:26 
12:27 
12:28 
12:29 
12:30 
12:31 
12 : 32 
12:33 
12:34 
12:35 
12:36 ~~ .~ 

12:37 
12:38 
12 : 39 
12:40 
12:41 
12:42 
12:43 

0.03L 0.09L 
5.65 2.36 
14.19 5.86 
14.22 
14.22L 
14.10 
14.06 
14.25 
14.38 
14.51 
14.66 
14.80 
14.94 
15.06 
15.21 
15.31 
15.46 
15.57 
15.70 
15.81 

5.90 
5.84 
10.52 
13.64 

~ 

13.87 
13.83L 
13.88 
6.74 
0.11 
0.08 
0.07 
0.06 
0.06 
0.06 
0.06 
0.06 
0.05 

0.19L 
0.43 
0.71 
0.54 
0.95 
1.13 
1.56 
0.36 
0.60 
0.67 
0.19 

516.20 
859.00 
857.00 
856.00 
858. OOL 
561.70 

5.23 
4.69 
3.47 

0.021 
0.01 
0.33 
0.66 
0.66 
0.68 
0.55 
0.46 
0.44 
0.38 
0.38 
0.38 
0.38 
0.42 
0.42 
0.43 
0.38 

158.60 
211.90 
2 11.7OL 

1 
1 
1 
b 
1 
1 
1 
1 
1 
1 
1 
1 

Marker Description Display Average 

A Data was Absent from original raw data file. d 
E Equipment failure at Outlet A(Data not averaged) d 
L Local calibration(Initia1 Calibration or Drift Check) d 
P Port Change(Data not included in average) d 
R Remote Calibration(System Bias Check) d 

H-29 

1 
I 



I 
I 
1 
I 
1 
I 
1 
1 

~' 
I '  

Time 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Drift Check - Run 9 - Post Test 
11/5/92 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 

b dv %dv PPmdv ppmdv 

Starting 
13-05-92 

_ _  _ _  

15:59 0.05L -0.47L 6.57L 
16:OO 0.28 6.75 
16:Ol 14.63L 0.06 0.32 6.88 
16:02 9.64 1.43 0.84 7.06 

Ti:L 0.05 

16: 03 
16 : 04 
16:05 
16:06 
16:07 
16108 
16 : 09 
16:lO 

6.59 13.82L 0.63 7.19 
7.32 13.19 12.46 7.13 1 8.06 13.78 669.20 7.12 
8.73 13.77 849.00 7.02 
9.35 13.75 843. OOL 7.07 
9.88 13.74 621.60 67.39 
10.34 13.74 199.80 212.60 
10.79 13.73 200.10 211.90L 

Marker Description Display Average 

A Data was Absent from original raw data file. d 
E Equipment failure at Outlet A(Data not averaged) d 
L Local calibration( Initial Calibration or Drift Check) d 
P Port Change(Data not included in average) d 
R Remote Calibration(System Bias Check) d 

I 
1 
I 
I 
I 
I 
I I H-30 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Data - Run 1 0  - Pre Test 
11/5 /92  

Starting 
11-05-92 

Time 
~ 

1 6 t 1 6  
1 6  I 1 7  
1 6 t 1 8  
16:19 
16:20 
1 6 ~ 2 1  
1 6 ~ 2 2  
16:23 
16:24 
16:25 
16:26 
16:27 
16:28 
16:29 
1 6  : 30 
1 6  : 31 

Marker Description 

A 
E 
L 
P 
R 

Inlet Inlet Inlet Inlet 
02  c02 co NOx 
%dv $dv PPmdv PPmdv 

0.02L 
2 .04  

14 .53  
14.20 
14.20L 
14 .06  
14.00 
14 .03  
1 3 . 9 1  
13.97 
14.19 
14.25 
14 .33  
14.42 
14 .53  
14 .63  

0.05L 1.46L 
0.05 0 .89  
0.06 0.59 
0.06 -1.93 
0.07 1 .30  
6.74 -0.92 

13.82 5.44 
13.84L -1.39 
13.79 4.32 
13.78 636.40  
13.77 853.00 
13.76 855.00 
13.76 851.00L 
13.75 854.00  
13 .73  852.00 
13 .73  854.00 

0.70L 
0 . 8 1  
1 .20  
1 .15  
1 .08  
1 .13 
0 .96  
0 .81  
0.67 
0 . 4 5  
0 .36  
0 .17  

-0.40 
169.30 
210.90 
211.70L 

I 
1 
I 
I 
I 
i 
I 
I 
1 
I 
1 
I 
1 
I 

Display Average 

Data was Absent from original raw data file. J 
Equipment failure at Outlet A(Data not averaged) J 
Local calibration(Initia1 Calibration or Drift Check) J 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) J 

I 

H-3 1 

I 
I 
I 



I 
I 
I 
1 
1 
I 
I 
1 
I 
I 

Time 

f? E 

Inlet Inlet Inlet Inlet 
0 2  c02 co NOX 
%dv %dv PPmdv PPmdv 

18:06 
18:07 
18:08 
18:09 
18:lO 
1 8 : l l  
18:12 
18:13 
18:14 
18:15 
18:16 
18:17 

0.04L 0.06L 
5 . 1 6  0.05 

13 .99  0.06 
14.02L 0.06 
1 4 . 0 1  6 . 1 8  
14 .27  13.84L 
1 4 . 5 3  4.93 
14 .76  0.14 
15 .02  0 .14  
1 5 . 2 0  0 . 1 5  
15.31 0 .15  
15.55 0.16 

0 .28L  
0.30 
0.82 
0 . 8 1  
0 . 8 1  
0.90 

1 2 . 3 4  
696 .10  
856. OOL 
838.00  
404.00 
370 .50  

1.82L 
1 . 9 8  
2 . 0 1  
2 .05  
1 . 8 8  
1 . 7 3  
1.53 
1.35 
1.00 
0.74 

153 .70  
205.50L 

Description Display Average 

Data was Absent from original raw data file. J 
Equipment failure at Outlet A(Data not averaged) J 
Local calibration(Initia1 Calibration or Drift Check) J 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) J 

1 
I 
'I 
I 
I 
I H-32 



Time 

18:22 
18123 
18:24 
18 : 25 
18:26 
18:27 
18:28 
18:29 
18:30 
18:31 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 

% dv %dv PPmdv PPmdv 
0.06R 0.09R 
4.60 4.98 
5.92R 13.77R 
6.47 7.77 
0.06 0.11 
0.05 0.10 
0.04 0.09 
2.28 0.08 
0.29 0.09 
2.38 0.09 

0.80R -0.9 OR 
0.75 -1.24 
0.11 -1.56 
11.93 -1.72 

416.20 -1.78 
498.40 -1.90 
499.10R -2.00 
449.00 26.96 
41.87 125.40 
1.32 130.70R 

I 
I 
I 
1 
i 
I 
I 
I 

Marker Description Display Average 1 
I 
I 

A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(Sy6tem Bias Check) J 

H-33 

I 
1 
I 
- 



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

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Initial Calibration Data 
11/6/92 

Starting 
11-06-92 

T h e  

07:30 
07:31 
07r32 
07 : 33 
07 : 34 
07:35 
07 : 36 
07:37 
07:38 
07139 
07:40 
07:41 
07r42 
07t43 
07r44 
07r45 
07:46 
07:47 
07148 
07:49 
07:50 
07:51 
07:52 
07:53 
07:54 
07 : 55 
07r56 
07r57 
07 :58 
07:59 
08 : 00 
08:Ol 
oat02 
08r03 
08:04 
08:05 
08:06 
08:Ol 
08108 
08:09 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 

%dv %dv PPmdV PPmdv 

0.02L 
1.66 

12.80 
14.20 
14.22 
14.19L 
13.00 
6.08 
6.09 
6.02 
6.03L 
6.22 
7.24 
8 . 2 8  
9.17 
9.95 
10.62 
11.25 
11.75 
12.14 
12.49 
12.87 
13.22 
13.54 
13.79 
14.02 
14.27 
14.50 
14.73 
14.89 
15.06 
15.21 
15.35 
15.44 
15.53 
15.67 
15.80 
15.94 
16.05 
16.16 

0.05L 
0.80 
5.96 
5.94 
5.93 
5.93 
5.94 
9.19 

13.95 
13.86 
13.87L 
13.14 
5.98 
5.95 
5.92L 
5.92 
5.92 
5.92 
5.92 
5.93 
5.93 
5.93 
5.92 
5.92 
5.91 
5.91 
5.91 
5.91 
5.91 
5.90 
5.90 
5.90 
5.90 
5.90 
5.91 
5.89 
5.89 
5.88 
5 . 8 8  
5.87 

H-34 

0.88L 
0 .85  
1.73 
1.17 

-0.35 
2.50 
0.32 

-0.07 
0.04 

-0.33 
2.47 
1.95 
3.71 
1.03 
0.38 

42.05 
633.10 
860.00 
845.00 
837.00 
855.00 
866.00 
854.00 
852. OOL 
845.00 
559.00 
500.30 
500.20L 
485.90 
160.30 
129.10 
130.80 
129.50 
130.70 
131.40 
131.50 
131.10 
130.80 
129.70 
130.90 

0.261 
0.21 
0.14 
0.09 
0.06 
0.03 

-0.08 
-0.14 
-0.17 
-0.27 
-0.32 
-0.42 
-0.47 
-0.50 
-0.53 
-0.62 
-0.63 
-0.72 
-0.77 
-0.82 
-0 .85 
-0.83 
-0.86 
-0.87 
-0.90 
-0.95 
-0.97 
-0.98 
-0.97 
133.50 
121.60 
-0.35 
0.13 
0.12 

71.30 
205.30 
212.30 
211.50 
212.20L 
211.70 



Time 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

I 
I 
I 
1 
1 
I 

08:10 
08rll 
08:12 

Marker Description Display Average 1 
1 
I 

A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

16.24 5 .88  130.30 139.00 
16.31 5 . 0 8  131.00 137.00 
16.41 5.88 128.20 134.80L 

H-35 

I 
I 
I 
1 
I 
I 
1 
I 



I 
I 
0 
rn 
I 
I 
I 
B 

Pine Hall Brick 
Kiln Outlet/Sawdust Drver Inlet 

Initial Bias Check 
11/6/92 

Starting 
11-06-92 

Time 

09:09 
09:lO 
09:ll 
09:12 
09:13 
09 : 14 
09:15 
09:16 
09:17 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 

%dv %dv PPmdv PPmdv 

0.06R 0.1lR -2.74R 2.27R 
5.74 3.60 2.27 2.21 
6.14R 13.82R 0.60 2.23 
9.29 8.01 5.91 2.24 
2.67 0.14 318.20 2.28 
0.05 0.12 477.50 2.29 
0.05 0.11 493.80R 2.32 
5.18 0.13 455.00 12.66 
0.06 0.11 47.86 135.40R 

arker Description DiSplay Average 

A Data was Absent from original raw data file. J 
J 

P Port Change(Data not included in average) J 
R Remote Calibration(Sy6tem Bias Check) J 

c 
1 L Local calibration( Initial Calibration or Drift Check) J 

E Equipment failure at Outlet A(Data not averaged) 

I 
I 
I 
I 

I 
I H-36 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Drift Check - Run 11 - Post Test 
11/6/92 

starting 
11-06-92 

Time 

15:33 
15:34 
15:35 
15:36 
15:37 
15:38 
15:39 
15:40 

~. 

15:41 
15:42 
15:43 
15:44 

15:46 

15:48 

15:45 

15: 47 

15:49 
15:50 
15:51 
15: 52 
15:53 

Inlet Inlet Inlet Inlet 
02 c02 CO NOX 
%dv %dv %dv %dv 

0.21L 
8.18 

14.20 
14.24 
14.28L 
14.02 
6.51 
7.43 
8.29 
9.06 
9.90 
10.71 
11.36 
11.87 
12.36 
12.91 
13.50 
13.87 
14.16 
14.43 
14.70 

0.05L 
3.28 
5.76 
5.76 
5.76 
5.76 

12.91 
13.62 
13.65 
13.67L 
13.67 
11.07 
0.35 
0.35 
0.36 
0.37 
0.37 
0.37 
0.38 
0.38 
0.39 

-0.17L 
1.86 

-1.43 
1.08 
1.48 
1.48 
1.15 
0.73 
0.24 
1.01 
0.61 
1.91 
1.23 

304.50 
809.00 
816.00 
823. OOL 
543.90 
4.00 
1.20 
1.14 

5.091 
5.26 
5.32 
5.45 
5.81 
6.17 
5.63 
5.54 
5.45 
5.55 
5.52 
5.55 
5.51 
5.51 
5.45 
5.41 
5.42 

67.75 
208.70 
209.10 
209.70L 

I 
I 
l 
I 

Marker Description Display Average 

A Data was Absent from original raw data file. v' 
D Sampling halted due to power loss(Data not averaged) v' 
E Equipment failure at Outlet A(Data not averaged) v' 
L Local calibration(Initia1 Calibration or Drift Check) v' 
M Maintenance on sampling system(Data not averaged) v' 
P Port Change(Data not included in average) v' 
R Remote Calibration(System Bias Check) v' 

H-3 7 

I 
I :  



I 
0 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
r= A 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Data - Run 12 - Pre Test 
11/6/92 

Starting 
11-06-92 

Time 

16:Ol 
16 : 02 
16 : 03 
16:04 
16:05 
16 : 06 
16 : 07 
16:08 
16:09 
16:lO 
16:ll 
16 : 12 
16:13 
16:14 
16:15 
16:16 
16:17 
16:18 
16:19 

Description 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.06L 
11.50 
14.25 
14.25 
14.24L 
9.99 
6.90 
7.98 
8.87 
9.66 

10.38 
11.04 
11.58 
12.06 
12.46 
12.81 
13.25 
13.66 
13.98 

0.05L 
4.69 
5.87 
5.86 
5.85 
7.24 
13.87 
13.89L 
7.45 
0.13 
0.14 
0.14 
0.14 
0.15 
0.16 
0.16 
0.16 
0.17 
0.18 

-0.48L 
1.05 
2.90 

-1.18 
-0.07 
0.01 

-1.73 
1.23 

-1.70 
520.10 
827.00 
837.00 
863.00 
856. OOL 
860.00 
864.00 
860.00 
855.00 
858.00 

0.341 
0.19 
0.44 
0.53 
0.91 
0.89 
0.70 
0.55 
0.36 
0.26 
0.54 
0.46 
0.54 
0.34 
0.18 

33.74 
213.40 
212.40 
213.20L 

Display Average 

J Data was Absent from original raw data file. 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) 
Port Change(Data not included in average) 
Remote Calibration(Sy6tem Bias Check) 

I 
I 
I 
I H-3a 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Drift Check - Run 1 2  - Post Test 
11 /6 /92  

Starting 
11-06-92 

Time 

21:14 
21:15 
21:16 
21:17 
21:18 
21:19 
21:20 
21:21  
21:22 
21:23 
21:24 
21:25 
21:26 
21:27 

Marker Description 

Inlet Inlet Inlet Inlet 
0 2  c02 CQ NOx 

%dv %dv %dv %dv 

0.04L @ 06L 
5 .94  1 . 8 9  

13.85L 5 .82  
13 .30  5.82 

5 . 9 9  5 .82  
6 .04  11.00 
6 . 6 1  13.72L 
7.30 7 .25  
7 . 9 3  0 . 1 5  
8 . 5 0  0 .15  

~ _. ~ ~- 
9 .05  0.16 
7.69 0 .17  
0 . 3 5  0 .17  
0 .75  0.18 

1.06L 
1 . 0 4  
3.69 
1.47 
0 . 7 1  
0 .44  

-3.82 
0 .66  

412 .80  
842 .00  
842 .OOL 
592.60  
111 .80  
112.60 

2.23L 
2.24 
1 .96  
2 .08  
2 .40  
2 .36  
2 . 4 3  
2 .39  
2 .30  
2 .05  
1 . 6 9  
1 . 6 8  

1 8 9 . 9 0  
214.70L 

I 
0 
I 
I 
I 
1 
I 
1 
1 
I 

Display Average 1 
A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-39 

I 
I 
I 
I 
1 
I 
I 
I 



I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
1 
I 
I 
0 
I 
I 
I 
I 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Initial Calibration Data 
11/7/92 

Starting 
11-07-92 

Time 

07 : 12 
07:13 
07r14 
07:15 
07:16 
07:17 
07:18 
07:19 
07 : 20 
07:Zl 
07r22 
07:23 
07:24 
07:25 
07:26 
07 : 27 
07 : 28 
07 : 29 
07r30 
07:31 
07r32 
07:33 
07:34 
07 : 35 
07:36 
07137 
07r38 
07:39 
07r40 
07141 
07r42 
07:43 
07:44 
07:45 
07r46 
07147 
07:48 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.05L 
0.15 
10.08 
15.41 
14.61 
14.27 
14.27 
14.26L 
14.10 
9.37 
14.21 
14.24 
14.17 
14.21 
12.25 
6.15 
6.18 
6.20L 

11.95 
14.21 
14.20 
14.19 
14.43 
14.60 
14.77 
14.93 
15.08 
15.23 
15.36 
15.52 
15.65 
15.77 
15.88 
16.03 
16.13 
16.25 
16.33 

0.05L 
0.05 
3.68 
5.80 
5.80 
5.79 
5.78 
5.78 
5.77 
5 . 7 2  
7.16 
13.83 
13.83 
13.82L 
13.78 
13.75 
13.75 
13.76 
10.72 
5.95L 
2.14 
0.16 
0.17 
0.17 
0.18 
0.19 
0.19 
0.20 
0.20 
0.14 
0.06 
0.06 
0.06 
0.06 
0.07 
0.07 
0.07 

H-40 

1.25L 
1.70 
1.49 
1.20 
1.38 
1.13 
1.94 
1.68 
1.40 
1.92 
1.41 
2.00 
1.08 
1.13 
1.80 
1.29 
1.43 
1.51 
1.26 
1.36 
1.78 

584.80 
852.00 
859.00 
859.00 
859. OOL 
787.00 
506.30 
502. OOL 
493.90 
44.59 
2.12 
5.14 
0.67 
4.64 
1.83 
2.16 

-0.72L 
-0.76 
-0.90 
-1.22 
-1.31 
-1.57 
-1.83 
-1.98 
-2.13 
-2.29 
-2.34 
-2.44 
-2.50 
-2.60 
-2.74 
-2.75 
-2.81 
-2.90 
-2.90 
-2.95 
-3.04 
-2.99 
-3.06 
-3.10 
-3.06 
-3.12 
-3.14 
-3.28 
-3.27 
-3.34 
-3.35 
132.60 
209.70 
212.00 
212.40L 
161.10 
136. SOL 



Pine Hall Brick 
Kiln Outlet/Sawdust Drver Inlet 

Initial Calibration-Data 
11/7/92 

(continued) 

Marker Description 

A Data was Absent from original raw data file. 
E Equipment failure at Outlet A(Data not averaged) 
L 
P Port Change(Data not included in average) 
R Rmote CaliSration(System Bias Check) 

Local calibration(Initia1 Calibration or Drift Check) 

H-4 1 

I 
I Display Average 

I J 
J 
J 



I 
I 
I 
I 
I 
I 
I 
I 
I 

Time 

Inlet Inlet Inlet Inlet 
02 COZ co NOx 
%dv %dv PPmdv PPmdv 

07:53 
07:54 
07 : 55 
07:56 
07 : 57 
0 7 ~ 5 8  
07:59 
08:OO 

0.05R 
8.85  

14.32R 
17.76 
20.57 
20.62 
21.77 
20.15 

0.09R 2.34R -0.45R 
1.07 3.42 -0.48 
5.84R 3.18 -0.47 
1.11 3.56 -0.09 
0.12 135.10 -0.06 
0.12 499.20R 0.20 
0.12 385.60 23.16 
0.12 95.76 135.70R 

I 
I 

Marker Description Display Average 

A Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(Sy6tem Bias Check) J 

I 
I 
I 
I 
I 
I 
I 
I H-42 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Drift Check - Run 13 - Post Test 
11/7 /92  

Starting 
11-07-92 

Time 

13:26 
13:27 
13:28 
13:29 
13:30 
13:31 
13:32 
13:33 
13:34 
13:35 
13:36 
13137 

Inlet Inlet Inlet Inlet 
0 2  c02 co NOx 
%dv %dv- - %dv %dv 

0.04L 0.05L 1.11L 6.67L 
2.09 1 .52  0.80 6 .73  

1 4 . 1 8  5.86 0 .61  6.79 
14.21L 5 . 8 5  0.85 6 . 7 8  

9.58 9.30 1 .27  6.74 
6.72 13.81L 0 .40  6 .85  
7 . 5 5  13.79 29 .28  6.49 
8 . 3 8  13.78 708.00 6.19 
9 . 0 5  13.76 854. OOL 5 . 9 1  
9 .68  13 .73  856.00 34 .40  

10 .26  13 .72  849.00 213.20 
10 .74  13 .73  855.00 218.10L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Marker Description 

I 
I 

Display Average 

A Data was Absent from original raw data file. 4 
4 
4 

P Port Change(Data not included in average) 4 
R Remote Calibration(System Bias Check) 4 

Equipment failure at Outlet A(Data not averaged) E 
L Local calibration(Initia1 Calibration or Drift Check) 

H-43 

1 
1 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 

Time 

Pine Hall Brick 

Inlet Inlet Inlet Inlet 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

I 

Kiln Outlet/Sawdust Dmer Inlet .. ~~ --- 
Final-Bias Check 

11/7/92 

Starting 
11-07-92 

Kiln Outlet/Sawdust Dryer Inlet 
Final Bias Check 

11/7/92 

14 : 17 
14r18 
14 : 19 
14:20 
14121 
14:22 
14:23 
14:24 
14:25 
14r26 
14:27 
14:28 

0 
1 

10 

.56R 

.07 

.54 

0.06R 0.88R 2.68R 
0.06 0.95 2.64 
2.07 1.01 2.55 

14.17R 5.83R 0.96 2.42 
12.22 3.85 0.99 2.28 
2.56 0 .08  1.00 2.14 
2.84 0 . 0 8  0.94 2.07 ~. 

3.07 o.ii 124.50 1.95 
3.15 0.11 857.20R 1.78 
2.95 0.09 654.30 78.45 
2.01 0 . 0 5  187.20 215.20 
2.16 0.03 34.92 215.60R 

arker Description Display Average 

Data was Absent from original raw data file. J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(lnitia1 Calibration or Drift Check) J 

R Remote Calibration(System Bias Check) J 
I P Port Change(Data not included in average) J 

I 
I 
I 
I 

H-44 



Pine Hall Brick 
Kiln Outlet/Sawdust Drver Inlet 

1 

.. ~~ 

Initial Calibration Data 
11/06/92  

Starting 
11-06-92 

Time 

08 : 24 
0 8 r 2 5  
08:26 
08:27 
08:28 
08:29 
08:30 
08:31 
08:32 
08:33 
08:34 
08:35 
08:36 
08:37 
08:38 
08:39 
08:40 
08:41 
08:42 
08:43 
08:44 
08:45 
08:46 
08:47 
08:48 
08:49 
08:50 
O8:51 
08:52 
08:53 
08:54 
08:55 
08:56 
08 : 57 

Inlet 
THC 

PPmW 

-0.81R 
1.51 
1 . 2 8  
1 . 1 2  
1 .05  
1 . 0 8  
1 . 0 5  
1.12 

457.90 
843.00 
850. OOR 

62.50 
1.72 
1 . 3 2  
1 .30  
1.36 
1 . 3 8  
1 .60  
1.31 
1 .44  
1.52 
1.35 
1.36 
1.52 
1 . 3 6  
1.36 
1.34 
1 . 4 2  

248.00 
558.20R 

78.10 
219.20 
258.10 
258.10R 

Marker Description 

R Remote Calibration(System Bias Check) 

H-4 5 

I 
1 
i 
1 
1 
3 
1 
1 

Display Average 

J 1 



I 

16:31 
16 : 32 
16:33 
16:34 
16:35 

I 
I 
I 
I 
I 
I 

-0.04R 
185.50 
813.00 
821.00 
822. OOR 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

11/06/92 
Calibration Drift Check - Run 1 - Post 

Starting 
11-06-92 

Inlet 

IMarker Description 

R Remote Calibration(System Bias Check) I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Test 

Display Average 

d 

H-46 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Data - Run 2 - Pre Test 
11/06/92 

Starting 
11-06-92 

Inlet 

Time 

18:09 -0.14R 
18:10 i 5.12 
18:ll 743.00 
18:12 1 848.00R I 

Marker Description 

R Remote Calibration(System Bias Check) 

I 
I 
I 
I 
1 
I 
I Display Average 

J 

H-47 

a 
I 
I 
I 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Drift Check - Run 2 - Post Test 
11/06/92 

T h e  

St art ing 
11-06-92 

Inlet 
THC 
PP- 

I 
I 
I 

I 

I 

I 

I 
I 
I 
I 

Marker Description 

R Remote Calibration(System Bias Check) 

I 
I 
I 

21132 4.09R 
21r33 748.00 
21:34 850. OOR 

H-4 a 

Display Average 

J 



Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Initial Calibration Data 
11/07/92 

Starting 
11-07-92 

Inlet 

Time PP- 
08:35 
08:36 
08:37 
08:38 
08:39 
08:40 
08:41 
08:42 
08:43 
08 : 44 
08:45 
08:46 

0.06R 
18.57 

774.00 
841.00 
852.00 
850. OOR 
721.00 
556.80 
557.40R 
312.90 
258.10 
258.40R 

Marker Description 

R Remote Calibration(System Bias Check) 

H-49 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I Display Average 

I 
I 
I 
I 
I 
1 
I 
I 



I 
I 
I 
I 

Pine Hall Brick 
Kiln Outlet/Sawdust Dryer Inlet 

Calibration Drift Check - Run 3 - Post Test 
11/07/92 

Starting 
11-07-92 

Inlet 

13r43 1.58R 
13r44 705.00 
1 3 ~ 4 5  857 .OOR 

Marker Description 

R Remote Calibration(System Bias Check) I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 

Display Average 

J 

H-50 



I 
I 
I 
I 
t 
I 
I 
1 
I 
1 
I 
I 
1 
I 
1 
I 
1 
I 
I 

H.2 CEN CALIBRATION DATA AND BIAS CHECKS 
SAWDUST DRYER OUTLET A 

H-51 



I 

Time 

I 
I 
I 
'I 
I 
I 
1 
I 

Outlet A Outlet A 
02 c02 
%dv %dv 

Pine Hall Brick 
Cyclone Outlet A 

Initial Calibration Data 
11/2/92 

Starting 
11-02-92 

07148 
07149 
07 : 50 
07 : 51 
07 : 52 
07:53 
07:54 
07:55 
07 : 56 
07 : 57 
07:58 

0.06L 0.06L 
5.03 2.12 
14.32 5.91 
14.23L 5.92 
9.07 11.01 
6.10 13.83 
6.10 13.85 
6.10L 13.86L 
7.37 12.26 

14.21 5.89 
14.25 5.88L 

b r k e r  Description 

A Data was Absent from original raw data file. 
L Local Calibration(Initia1 Calibration or Drift Check) 
P Port Change(Data not included in average) 
R Remote Calibration(System Bias Check) 

I 
I 
I 
I 
I 
1 
1 
I 
I H-52 

Display Average 

J 
d 
J 
J 



Pine Hall Brick 
Cyclone Outlet A 

Initial Bias Check - 02/C02 Monitors 
11/2/92 

Starting 
11-02-92 

Time 

12:41 
12:42 
12:43 
12:44 
12 : 45 

Outlet A Outlet A 
02 c02 
%dv %dv 

0.54R 0.06R 
9.42 2.32 
14.24 5.69 
14.24 5.69 
14.23R 5.71R 

I 
I 
I 
I 
I 
1 

Marker Description Display Average I 
I 
I 

A Data was Absent from original raw data file. J 
L Local Calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-53 

I 
1 
1 
I 
I 
I 
1 
I 
I 



I 

Time 

I 
1 
I 
I 
I 
I 
t 

Outlet A Outlet A 
02 c02 
$dv %dv 

Pine Hall Brick 
Cyclone Outlet A 

Calibration Drift Check - Run 1 - Post-Test 
11/2/92 

16x11 
36:12 
16:13 
16 : 14 
16:15 
16 x 16 
16:17 

0.05L 0.05L 
2.10 0.93 
14.05 5.16 
14.07L 5.76 
10.15 9.87 
6.04 13.55 
6.02 13.64L 

lurker Description Display Average 
” 

A Data was Absent from original raw data file. J 
L Local Calibration(Initia1 Calibration or Drift Check) J 

R Remote Calibration(System Bias Check) J 
I P Port Change(Data not included in average) J 

I 

I 
I 
I 
1 
1 
I 
1 H-54 



Pine Hall Brick 
Cyclone Outlet A 

Initial Calibration Data - CO/NOx Monitors 
11/2/92 

St art ing 
11-02-92 

Time 

16:12 
16:13 
16:14 
16:15 
16:16 
16:17 
16 : 18 
16:19 
16:20 
16:21 
16 : 22 
16 : 23 
16:24 
16:25 
16:26 
16:27 
16:28 
16:29 
16:30 
16:31 

Outlet A Outlet A 
co NOX 

PPmdv PPmdv 

0.84L 
1.22 
1.20 
1.09 
0.95 
0.97 
0.89 

130.30 
856.00 
853.00 
8 5 8 .  OOL 
686.10 
485.80 
484.90 
485. SOL 
406.10 
265.20 
132.40 
49.13 
6.71 

0.05L' 
73.40 
42.55 
22.44 
13.80 
9.29 
6.92 
5.69 
4.56 
3.83 
3.68 
3.19 
2.76 
2.51 
2.35 

199.60 
211.90 
211.80L 
160.90 
137.30L 

1 
I 
I 
I 

Marker Description Display Average 1 
1 
I 

A Data was Absent from original raw data file. J 
L Local Calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-55 

a 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
1 

Pine Hall Brick 
Cyclone Outlet A 

Initial Bias Check - CO/NOx Monitors 
11/2/92 

Starting 
11-02-92 

)Marker Description 

Time 

16 : 52 
16 : 53 
16 : 54 
16 : 55 
16 : 56 
16:57 
16:58 
16 : 59 

Outlet A Outlet A 
co NOx 

PPmdv PPmdv 

0.79R 
11.21 

408.70 
471.10 
471.70R 
394.80 

9.40 
0.83 

0.35R 
0.34 
0.34 
0.36 
0.36 

42.10 
134.30 
136.20R 

Display Average 

nal raw data file. J A Data was Absent from orig '1 L Local Calibration( Initial Calibration or-Drift Check) J 

I 
P Port Change(Data not included in average) J 
R Remote Calibration(Sy6tem Bias Check) J 

1 
1 
I 
1 
I 
t 
I 
I H-56 



Time 

Outlet A Outlet A 
02 c02 
%dv %dv 

20:04 
20:05 
20:06 

1 
1 
1 

Marker Description Display Average 

A Data was Absent from original raw data file. J 
L Local Calibration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

0.05L 0.111 
1.62 0.90 

13.99 5.88 

H-57 

20:07 
20:08 
20109 
2O:lO 
20rll 

14.03 5.80 
14.02L 5.76 
14.01 5.12 
7.91 12.11 
6.01 13.53L 



I 

Time 

20:04 
20:05 
20:06 
20:07 

Pine Hall Brick 
Cyclone Outlet A 

11/2/92 
Calibration Drift Report - Run 2 - Post Test - CO/NOx 1 

1 Starting 

Outlet A Outlet A 
co NOx 

PPmdv PPmdv 

0.78L 1.08L 
0.77 1.04 
0.46 7.48 
0.53 76.40 

I 
I 
1 
1 
.1 

20:08 
20:09 
20:lO 

1 

~ ~~ 

1.08 46.68 
1.05 32.22 
0.86 25.58 

IMarker Description 

20:ll 
20:12 
20:13 
20: 14 
20:15 
20:16 

11-02-92 

0.83 21.55 
0.79 18.85 

409.50 16.49 
852. OOL 14.62 
835.00 13.33 
650.40 212.80L 

Display Average - 
J A Data was Absent from original r a w  data file. ] L Local Calibration( Initial Calibration or Drift Check) J 

P Port Change(Data not included in average) J 
R Remote Calibration(Sy6tem Bias Check) J 

I 
I 
I 
1 
I 

H-58 - I 



Starting 
11-02-92 

Time 

20:34 
20:35 
20:36 
20:37 
20:38 
20:39 
20 : 40 
20:41 
20:42 
20:43 
20:44 
20:45 
20:46 
20 : 47 
20:48 

Marker Description 

Pine Hall Brick 
Cyclone Outlet A 
Final Bias Check 

11/2/92 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co #Ox 
%dv %dv PPmdv PPmdv 

0.84R 
1.08 
1.29 
5.02 

16.62 
14.26 
14.24R 
13.63 
1.16 
0.81 
0.66 
0.43 
2.29 
0.47 
0.44 

0.05R 
0.04 
0.09 
0.08 
3.43 
5.56 
5.51R 
3.76 
0.10 
0.06 
0.04 
0.09 
0.06 
0.04 
0.08 

0.82R 
0.81 
0.81 
0.88 
0.69 
0.79 
0.96 
0.97 

311.50 
463.20 
465.50 
473.20R 
428.30 
28.94 
0.85 

0.06R 
0.10 
0.20 
0.21 
0.24 
0.30 
0.33 
0.33 
0.29 
0.36 
0.38 
0.38 

47.38 
,135.20 
136.70R 

1 
1 
1 
i 
1 
1 
1 
1 
1 
1 

Display Average 1 
A Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-59 

1 
1 
1 
1 
1 
1 
1 
11 



~~ 

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

Pine Hall Brick 
Cvclone Outlet A 

Initial Calibration--Data 
11/3/92 

St art ing 
11-03-92 

Time 

07 : 24 
07 : 25 
07126 
07:27 
07:28 
07:29 
07 : 30 
07:31 
07 : 32 
07133 
07 : 34 
07 : 35 
07 : 36 
07:37 
07:38 
07 : 39 
07140 
07:41 
07:42 
07:43 
07144 
07:45 
07:46 
07147 
07:48 
07:49 
07:50 
07151 
07 : 52 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.05L 
6.44 

14.23 
14.21L 
9.53 
6.09 
6.08 
6.08 
6.08 
6.08L 
8.95 

14.18 
14.19 
6.53 
0.13 
0.12 
0.11 
0.11 
0.10 
0.09 
0.10 
0.09 
0.04 
0.04 
0.06 
0.03 
0.04 
0.07 
0.04 

0.05L 
2.86 
5.91 
5.91 
10.86 
13.06 
13.71 
13.78 
13.80 
13.81L 
10.62 
5.88 
5 .  88L 
2.44 
0.05 
0.05 
0.04 
0.04 
0.04 
0.04 
0.04 
0.05 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.2OL 
0.17 
0.38 
0.40 
0.28 
0.17 
0.17 
0.16 
0.18 
0.17 
0.27 
0.42 
0.38 

63.06 
789.00 
851.00 
856.00 
855.00 
860.00 
861.00 
858. OOL 
778.00 
488.20 
482.70L 
399.30 
28.74 
1.03 
0.99. 
1.02 

0.141 
0.56 
3.49 
3.75 
3.51 
3.37 
3.25 
3.25 
3.22 
3.13 
3.13 
3.06 
2.94 
2.89 
2.89 
2.87 
2.84 
2.80 
2.76 
2.61 
2.51 
2.48 
2.43 
2.41 
80.50 

210.30 
2 11.70L 
167.40 
137. SOL 

Display Average 

J 

Marker Description 

1 7  Data was Absent from original raw data file. 
L Local caliration(Initia1 Calibration or Drift Check) 4 
P Port Change(Data not included in average) J 0 R Remote Calibration(Sy6tem Bias Check) J 

I 
1 H-60 



Pine Hall Brick 
Cyclone Outlet A 
Initial Bias Check 

11/3/92 

Starting 
11-03-92 

Time 

08:22 
08:23 
08:24 
08:25 
08 : 26 
08 : 27 
08:28 
08:29 
08 : 30 
08:31 
08:32 
08:33 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.57R 0.07R 0.99R 1.48R 
7.12 1.32 1.01 1.13 
14.25 5.69 0.84 0.90 
14.26 5.70 0.51 0.70 
14.26R 5.66R 1.02 0.67 
14.07 4.25 0.73 0.67 
1.57 0.09 261.90 0.72 
0.87 0.07 461.10 0.73 
0.94 0.06 460.60R 0.71 
3.26 0.07 444.40 16.51 
0.96 0.07 46.88 131.40 
1.10 0.07 1.02 134.60R 

I 
1 
1 
I 
I 
1 
1 
I 
I 

Marker Description I 
,isplay Average 

L Local caliration(Initia1 Calibration or Drift Check) J J I A Data was Absent from original raw data file. 

P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J I 

H-6 1 

I 
I 

I 
I 

n 



I 
I 
1 
1 
1 
I 
I 
1 
1 
I 
I 

Time 

Pine Hall Brick 
Cyclone Outlet A 

calibration Drift Check - Run 3 - Post Test 
11/3/92 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

Starting 
11-03-92 

~ 0.05L 
0.30 

11.39 
13.65L 
13.62 
11.50 
6.05 
6.05 
6.24 
6.70 
7.25 
7.81 
8.37 
8.79 
9.16 
9.59 

llr58 
llr59 
12:OO 
12:Ol 
12r02 
12 I 03 
12 I 04 
12:05 
12 : 06 
12 : 07 
12:08 
12 : 09 
12:lO 
12:11 
12 : 12 
12:13 

0.05L -0.13L 
0.05 -0.09 
4.96 0.23 
5.91 0.27 
5.90 0.36 
8.75 0.12 

13.89 -0.01 
13.90L 0.05 
6.01 65.43 
0.73 783.00 
0.69 836.00 
0.68 837. OOL 
0.67 773.00 
0.66 203.50 
0.66 1.75 
0.67 1.08 

2.36L 
92.30 
94.10 
94.50 
60.89 
48.77 
41.33 
35.34 
30.64 
26.93 
23.99 
21.86 
,18.84 
24.53 
89.40 

218.90L 

Marker Description Display Average 

1 A 

I R Remote Calibration( System Bias Check) J 

Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 

I 
I H-62 



Pine Hall Brick 
Cyclone Outlet A 

Calibration Data - Run 4 - Pre Test 
11/3 /92  

St art ing 
11-03-92 

Time 

15:26 
15:27 
15  : 28  
15:29 
15:30 
15:31 
15:32 
15 : 33 
15:34 
15:35 
15:36 
15:37 

Marker Description 

A 
L 
P 
R 

Outlet A Outlet A Outlet A Outlet A 
0 2  c02 co HOX 

0.05L 
4.26 

14.18L 
10 .27  

6 . 0 8  
4 . 2 5  
0.17 
0.15 
0.15 
0 . 1 3  
0.10 
0.05 

0.06L 0.76L 0.03L 
2.09 0 .87  0 .13  
5 . 9 1  0 . 2 1  0.09 

1 0 . 0 3  0 .86  0.13 
13.95L -0.03 0.12 

9 . 1 1  0.79 0.20 
0.09 597.90 0.22 
0 .08  889 .00  0 .22  
0 .06  864 .00  0 . 2 5  
0 .07  859.  OOL 0.26 
0 .07  552.90 127.80 
0 .06  1.13 212.40L 

1 
I 
I 
I 
1 
3 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 

Display Average 

Data was Absent from original raw data file. J 
Local caliration(Initia1 Calibration or Drift Check) J 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) J 

H-63 



I 

Time I 

Pine Hall Brick 
Cyclone Outlet A 

Celibration Drift Check - Run 4 - Post Test 
11/3/92 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NCJX 
%dv %dv PPmdv PpULdv 

19 : 38 
19:39 
19:40 
19:41 
19 : 42 
19:43 
19:44 
19 : 45 
19:46 
19:47 
19:48 
19:49 
19 : 50 
19:51 

1 
I 

0.06L 0.07L 0.72L -1.08L 
3.26 1.69 0.63 -0.68 

13.84 6.09 0.36 -0.72 
14.28L 5.94 1.08 -0.69 
10.91 9.56 0.97 -0.58 
6.12 13.89 0.05 -0.61 
6.11 13.88 0.05 -0.62 
6.16 13.87L 0.08 4.22 
0.35 0.19 456.70 -0.56 
0.12 0.09 860.00 -0.30 
0.11 0.09 861. OOL -0.27 
0.12 0.07 829.00 40.52 
0.01 0.09 79.10 -08.70 
0.04 0.06 0.89 208.9OL 

I 
I 
L r k e r  Description Display Average 

A Data was Absent from original raw data file. J 

P Port Change(Data not included in average) J 
R Remote Calibration(Sy6tem Bias Check) J 

] L Local calkation( Initial Calibration or Drift Check) d 

I 
I 
I 
1 
1 
I 
1 H-64 



I 
Pine Hall Brick 
Cyclone Outlet A 
Final Bias Check 

11/3/92 

St art ing 
11-03-92 

Time 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

20:20 
20:21 
20:22 
20:23 
20:24 
20:25 
20:26 
20:27 
20:28 
20:29 
20:30 
20:31 

0.85R 
8.88 
14.35R 
10.41 
2.03 
1.89 
1.88 
3.18 
3.02 
1.80 
1.68 
2.32 

0.09R 
2.52 
5.35R 
2.54 
0.09 
0.06 
0.05 
0.06 
0.06 
0.08 
0.07 
0.06 

0.88R 
0.95 
1.14 

56.58 
771.40 
851.60 
849.40 
850.50R 
272.90 

0.94 
0.99 
1.01 

-1.00R 
-1.02 
-1.04 
-1.00 
-1.01 
-1.06 
-1.12 
-1.13 
117.03 
123.12 
124.31 
127.94R 

I 

Marker Description Display Average I 
1 
I 

A Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

I 

I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
1, 
1 
I 
1 
I 
I 
1 
1 
1 
I 
1 

Pine Hall Brick 
Cyclone Outlet A 

Initial Calibration Data 
11/4/92 

Starting 
11-04-92 

Time 

07:04 
07:05 
07 : 06 
07:07 
07:08 
07:09 
07:lO 
07:ll 
07:12 
07:13 
07:14 
07:15 
07:16 
07 : 17 
07:18 
07:19 
07:20 
07:21 
07:22 
07:23 
07 : 24 
07 : 25 
07:26 
07:27 
07:28 
07:29 
07 : 30 
07:31 
07:32 
07:33 
07 : 34 
07:35 
07:36 
07 : 37 
07:38 
07:39 
07:40 
07:41 
07:42 
07:43 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 

%dv %dv PPdV PPmdv 

0.04L 
1.38 
14.40 
14.53 
14.42 
14.21 
14.21 
14.21 
14.21L 
14.14 
6.43 
6.09 
6.09 
6.09L 
6.10 
6.39 
6.97 
7.49 
7.96 
8.37 
11.25 
14.18 
14.20 
14.18 
14.16 
2.67 
0.15 
0.13 
0.11 
0.11 
0.10 
0.10 
0.08 
0.03 
0.04 
0.02 
0.06 
0.02 
0.04 
0.03 

0.05L 
0.66 
5.82 
5.87 
5.87 
5.87 
5.87 
5.86 
5.86 
5.83 
13.79 
13.78 
13.82 
13.83L 
13.78 
13.68 
13.68 
13.67 
13.66 
13.65 
9.38 
5.88 
5.88 
5.89 
5.88L 
0.86 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.04 
0.04 
0.04 
0.04 
0.05 
0.05 
0.04 
0.05 

H-66 

0.07L 
0.09 
0.57 
0.50 
0.47 
0.49 
0.45 
0.48 
0.46 
0.46 
0.19 
0.18 
0.17 
0.19 
0.18 
0.18 
0.22 
0.26 
0.23 
0.28 
0.40 
0.45 
0.48 
0.44 
0.44 
0.14 

477.80 
802.00 
854.00 
856.00 
856.00 
858. OOL 
775.00 
483.90 
482.40 
483.40L 
448.40 
68.60 
0.23 
0.09 

0.061 
1.03 
1.93 
4.21 
3.81 
3.77 
3.61 
3.64 
3.53 
3.42 
3.40 
3.34 
3.26 
3.22 
3.11 
3.09 
3.08 
2.96 
3.00 
2.92 
2.91 
2.92 
2.89 
2.78 
2.70 
2.70 
2.74 
2.70 
2.71 
2.71 
2.72 
2.72 
2.75 
2.72 
2.68 
2.56 
56.13 

185.70 
182.80 
194.20 



Pine Hall Brick 
Cyclone Outlet A 

Initial Calibration Data 
11/4/92 

(continued) 

Starting 
11-04-92 

Time 

07:44 
07:45 
07:46 
07:47 
07:48 
07:49 

Marker Description 

Outlet A 
02 
Bdv 

0.02 
0.01 
0.03 
0.03 
0.06 
0.04 

Outlet A 
c02 
%dv 

0.04 
0.04 
0.04 
0.04 
0.05 
0.05 

Outlet A 
co 

PPmdv 

0.07 
0.22 
0.21 
0.40 
0.05 
0.05 

Outlet A 
NOX 
PPmdv 

213.10 
212.80 
211.70 
211.60L 
176.40 
134.90L 

I 
I 
1 
I 
1 
I 

Display Average I 
A Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) v' 
R Remote Calibration(System Bias Check) J 

I 
1 
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I 
I 
1 
T 
1 
P 
P 
1 
I 

Time 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv P?mdv PPmdv 

09 : 44 
09:45 
09:46 
09:47 
09:48 
09:49 
09:50 
09:51 
09 : 52 
09 : 53 

O.llR 0.08R 0.05R 1.18R 
3.37 1.88 0.12 1.24 
6.46 13.35 0.20 1.23 
6.02R 13.74R 0.20 1.24 
4.00 4.68 83.00 1.28 
0 . 0 8  0.09 462.60 1.34 
0 . 0 8  0.07 476.10 1.36 
0.07 0 . 0 8  475.20R 1.34 
2.73 0.08 381.90 69.78 
0.06 0.08  8.37 134.40R 

barker Description Display Average 

Data was Absent from original raw data file. J 

P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

I ? Local caliration( Initial Calibration or Drift Check) J 

I 
I 
I 
I 
I 

I 



Pine Hall Brick 
Cyclone Outlet A 

Calibration Drift Check - Run 5 - Post Test 
11/4/92 

Starting 
11-04-92 

T h e  

13:08 
13:09 
13:lO 
l3:ll 
13:12 
13: 13 
13:14 
13:15 
13:16 
13: 17 
13:18 
13: 19 
13:20 
13:21 
13:22 
13:23 
13:24 
13:25 

Marker Description 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

0.06L 
3.15 
13.90 
13.94 
13.94L 
12.41 
5.99 
5.98 
5.97 
6.07 
4.39 
0.14 
0.12 
0.11 
0.20 
0.03 
0.03 
0.02 

0.05L 
1.53 
5.81 
5.83 
5.83 
7.52 

13.74 
13.72 
13.72L 
13.60 
9.08 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.01L 
0.09 
0.39 
0.34 
0.39 
0.34 

-0.09 
0.10 
0.08 
0.13 

139.30 
838.00 
843.00 
841. OOL 
839.00 
213.40 

0.04 
-0.05 

1.1OL 
-.70E+04 

1.32 
1.12 
1.09 

11.71 
1.10 
1.05 
1.03 
9.44 

21.82 
1.19 
1.23 
1.30 

29.10 
206.90 
208.10 
208.50L 

I 
I 
I 
P 
1 
b 
0 
I 
I 
I 
T 

Display Average I 
A Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

I 
1 
I 
I 
1 
I 
1 H-69 



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

Pine Hall Brick 
Cyclone Outlet A 

Calibration Data - Run 6 - Pre Test 
11/4/92 

Starting 
11-04-92 

Time 

13:34 
13:35 
13:36 
13:37 
13:38 
13 : 39 
13:40 
13:41 
13:42 
13:43 
13:44 

. 13:45 
13:46 
13:47 
13:48 
13:49 
13:50 
13:51 
13:52 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.03L 
5.09 
14.00 
14.22L 
14.28 
10.23 
6.09 
6.09 
6.08 
4.06 
0.11 
0.10 
0.08 
0.09 
0.09 
0.09 
0.02 
0.02 
0.02 

0.05L 
2.36 
5.83 
5.84 
5.84 
9.96 
13.83 
13.84 
13.82L 
8.80 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.04 

-0.04L 
0.09 
0.38 
0.40 
0.57 
0.19 
0.13 
0.04 
0.11 
1.74 

580.60 
E ': 8.00 
E:i0.00 
858.00 
858. OOL 
847.00 
149.20 

0.02 
0.03 

arker Description 

A Data was Absent from original raw data file. 
L J 

Remote Calibration(System Bias Check) J 

P 
1 ; Port Change(Data not included in average) J 

I 

Local caliration(Initia1 Calibration or Drift Check) 

I 
I H-70 

0.571 
0.85 
0.55 
0.44 
0.39 
0.46 
0.38 
0.37 
0.36 
0.45 
0.37 
0.36 
0.35 
0.35 
0.37 

27.02 
205.80 
211.30 
2 11.9OL 

Display Average 

J 



Pine Hall Brick 
Cyclone Outlet A 

Calibration Drift Check - Run 6 - Post Test 
11/4/92 

Starting 
11-04-92 

Time 

16:55 
16:56 
16:57 
16 : 58 
16:59 
17:OO 
17:Ol 
17:02 
17:03 
17 : 04 
17:05 
17:06 
17:07 
17:08 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.05L 0.05L -0.06L 1.02L 
5.92 2.70 0.01 19.45 
14.08 5.86 0.34 1.00 
14.09L 5.88 0.29 0.91 
11.47 8.73 0.21 5.73 
6.05 13.85 -0.28 0.91 
6.03 13.88L 0.04 0.86 
4.58 9.95 4.11 1.65 
0.11 0.06 657.50 0.86 
0.10 0 .05  850 .oo 0.85 
0.10 0 . 0 5  849. OOL 0.83 
0.11 0.07 744.00 103.30 
0.03 0 .05  31.04 216.10 
0.03 0.06 -0.09 .216.70L 

Marker Description 

A Data was Absent from original raw data file. 
L Local caliration(Initia1 Calibration or Drift Check) 
P Port Change(Data not included in average) 
R Remote Calibration(System Bias Check) 

H-71 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

Display Average 1 
I J 

J 
J 

E 4 

I 
I 



Pine Hall Brick 
Cvclone Outlet A 

I 
I 
I Calibration Data - Run 7-~- Pre Test 

11/4/92 

1 
Time 

I 17 s 15 

1 
1 
I 
I 
I 
I 
P 

17 I 16 
17 s 17 
1 7 ~ 1 8  
17 s 19 
17:20 
17:21 
17 : 22 
17 : 23 
17:24 
17 : 25 
17 : 26 
17:27 
17 : 28 
17:29 
17:30 
17:31 
17:32 
17 : 33 
17:34 
17 : 35 
17 : 36 
17:37 
17:38 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.01L 
4.62 
14.13 
14.21 
14.23 
14.24L 
9.62 
6.10 
6.09 
6.09 
3.68 
0.10 
0.09 
0.09 
0.09 
0.08 
0.09 
0.09 
0.02 
0.03 
0.02 
0.02 
0.02 
0.01 

0.05L 
2.18 
5.88 
5.88 
5.88 
5.88 
10.62 
13.88 
13.84 
13.87L 
7.68 
0.06 
0.06 
0.06 
0.06 
0.05 
0.05 
0.06 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

-0.14L 
0.05 
0.32 
0.29 
0.17 
0.25 
0.09 
0.00 
0.05 
0.09 

49.74 
785.00 
871.00 
861.00 
864.00 
864.00 
861.00L 
786.00 
56.27 
0.27 

-0.12 
-0.02 
-0.08 
-0.09 

0.351 
1.09 
0.35 
0.37 
0.38 
0.38 
0.43 
0.40 
0.39 
0.39 
0.42 
0.38 
0.36 
0.34 
0.31 
0.27 
0.25 

84.90 
214.80 
212.70 
212.00 
212.90 
213.80 
211.40L 

L r k e r  Description 

A Data was Absent from original raw data file. 

R Remote Calibration(System Bias Check) 

Local caliration(Initia1 Calibration or Drift Check) 
Port Change(Data not included in average) 

I 

Display Average 

J 
J 
J 
J 

c 
I 
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Pine Hall Brick 
Cyclone Outlet A 

Calibration Drift Check - Run 7 - Post Test 
11/4/92 

Starting 
11-04-92 

Time 

23:OO 
23:Ol 
23:02 
23:03 
23:04 
23:05 
23:06 
23:07 
23:08 
23:09 
23: 10 
23: 11 
23: 12 
23: 13 
23:14 
23:15 
23:16 
23:17 
23:18 

Mal er Description 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.02L 
3.13 

14.13 
14.22 
14.19L 
13.87 
12.47 
6.15 
6.11 
6.10 
5.09 
0.14 
0.11 
0.11 
0.18 
0.05 
0.03 
0.03 
0.03 

0.llL 
1.57 
5.86 
5.83 
5.84 
5'. 80 
6.95 
13.89 
13.92 
13.91L 
10.79 
0.09 
0.08 
0.07 
0.07 
0.08 
0.08 
0.09 
0.10 

-0.14L 
0.05 
0.33 
0.40 
0.40 
0.38 
0.36 
0.14 
0.05 
0.12 
0.00 

546.30 
856.00 
857. OOL 
854.00 
258.90 

0.76 
-0.03 
-0.07 

-0.11L 
0.66 

-0.16 
-0.20 
-0.22 
6.68 
7.15 

-0.23 
-0.30 
-0.31 
-0.30 
-0.34 
-0.34 
-0.32 
17.40 

187.80 
188.90 
200.50 
204.30L 

I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I -->play Average 

J A Data was Absent from original raw data file. 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 
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1 
I 
I 
1 
1 
I 



I 
I 
I 
1 
I 
I 
1 
I 

Pine Hall Brick 
Cyclone Outlet A 
Final Bias Check 

11/4/92 

Starting 
11-04-92 

Time 

23:50 
23:51 
23:52 
23:53 
23:54 
23:55 
23:56 
23:57 
23:58 

Outlet A Outlet A Outlet A Outlet A 
02 e02 CI NOX 

% dv %dv pp:..,.: '." uumdv 

0.07R 
4.71 
6.07 
6.06R 
3.90 
0.05 
0.04 
1.90 
0.06 

O.OBR 
5.50 
13.68 
13.71R 
6.61 
0.10 
0.09 
0.10 
0.09 

-0.10R 
0.06 
0.09 
0.12 

70.10 
456.60 
478.90R 
442.40 
40.55 

0.52R 
0.51 
0.46 
0.45 
0.49 
0.50 
0.50 

50.86 
127.7011 

lnarker A 
Description Display Average 

Data was Absent from original raw data file. J 
Local caliration(Initia1 Calibration or Drift Check) J 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) 4 

I 
I 
I 
I 
I 
I 
I 
I H-74 



Pine Hall Brick 
Cyclone Outlet A 

Initial Calibration Data 
11/5/92 

Time 

Starting 
11-05-92 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

06 : 53 
06:54 
06:55 
06:56 
06:57 
06:58 
06:59 
07 : 00 
07:Ol 
07:02 
07:03 
07 : 04 
07:05 
07:06 
07:07 
07:08 
07 : 09 
07:lO 
07: 11 
07:12 
07: 13 
07: 14 
07 : 15 
07:16 
07: 17 
07:18 
07:19 
07:20 
07:21 
07:22 
07:23 
07:24 
07:25 
07:26 
07:27 
07:28 
07:29 
07:30 
07 : 31 
07:32 

0.03L 
0.21 
10.60 
14.07 
14.21 
14.24L 
14.11 
7.85 
6.13 
6.13 
6.13 
6.12L 
6.17 
6.49 
6.88 
'7.23 
7.56 
7.88 
8.18 
8.46 
8.71 
8.94 
9.16 
9.37 
9.57 
9.78 
9.99 

10.19 
10.33 
10.43 
10.56 
10.72 
10.89 
11.02 
11.15 
11.27 
11.40 
11.54 
11.67 
11.79 

0.06L 
0.06 
4.67 
5.87 
5.87 
5.87 
5.84 
12.48 
13.85 
13.84 
13.83 
13.82L 
13.48 
6.01 
5.89 
5.88 
5.84L 
5.83 
5.82 
5.82 
5.81 
6.07 
4.04 
2.45 
1.46 
0.98 
0.91 
0.87 
0.62 
0.69 
0.36 
0.38 
0.41 
0.25 
0.18 
0.33 
0.58 
0.44 
0.30 
0.23 
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-0.24L 
-0.11 
0.16 
0.30 
0.33 
0.26 
0.32 
0.05 
0.04 

-0.02 
-0.06 
0.04 

-0.01 
0.02 
0.08 
0 .05  
0.09 

324.80 
891.00 
884.00 
865.00 
865.00 
861.00 
863.00 
863.00 
862. OOL 
856.00 
796.00 
487.30 
486.90 
486.90 
485.10L 
247.40 

0.43 
0.28 
0.28 
0.25 
0.37 
1.45 
2.21 

-0.23L 
6.09 
4.92 
12.28 
11.84 
12.24 
12.22 
12.00 
11.66 
11.10 
10.51 
9.91 
9.25 
8.80 
8.43 
7.99 
7.57 
7.19 
6.81 
6.39 
5.95 
5.43 
5.04 
4.74 
4.31 
4.13 
3.68 
3.39 
3.22 
2.96 
2.85 
2.18 
-1.61 
-1.03 
0.35 
0.33 

27.91 -. 70E+04 
189.90 
190.40 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
R 
I 
I 
I 



I 
I 
I Pine Hall Brick 

Cyclone Outlet A 
Initial Calibration Data 

11/5/92 

Time 

I 
I 
1 
I 
I 
I 

07 : 33 
07 : 34 
07:35 
07 : 36 
07:37 
07 : 38 
07:39 
07:40 
07:41 
07:42 
07:43 
07 : 44 
07 a 45 
07:46 
07147 
07:48 
07149 
07 : 50 
07:51 
07:52 
07:53 
07t54 
07:55 

'brker Description 

Outlet A 
02 
%dv 

Outlet A Outlet A Outlet A 
c02 co NOx 
%dv ppmdv ppmdv 

11.90 
12.03 
12.14 
12.27 
12.39 
12.51 
12.62 
12.74 
12.85 
12.96 
13,07 
13.17 
13.27 
13.35 
13.45 
13.53 
13.61 
13.69 
13.77 
13.86 
13.94 
14.03 
14.11 

0.21 
0.20 
0.28 
0.42 
0.27 
0.21 
0.19 
0.17 
0.17 
0.16 
0.15 
0.14 
0.13 
0.13 
0.12 
0.12 
0.11 
0.11 
0.11 
0.11 
0.10 
0.10 
0.10 

2.33 
2.23 
2.32 
2.35 
2.30 
1.38 
1.36 
1.41 
1.37 
1.33 
1.34 
1.38 
1.32 
1.41 
1.38 
1.37 
1.45 
1.46 
1.42 
1.44 
1.49 
1.41 
1.40 

190.70 
190.80 
191.60 
199.70 
211.20 
210.40 
209.60 
210.00 
210.50 
209.50 
208.70 
207.90 
207.40 
207.30 
207.20 
207.20 
206.70 
206.30 
205.80 
208.10 
211.40L 
142.90 
135.8OL 

Display Average 

A Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) d 
R Remote Calibration(System Bias Check) J 

I 

I 
I 
I 



Pine Hall Brick 
Cyclone Outlet A 
Initial Bias Check 

11/5/92 

Starting 
11-05-92 

Time 

08:15 
08:16 
08:17 
08:18 
08:19 
08:20 
08:21 
08:22 
08:23 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.12R 
7.79 
14.33 
14.33R 

0.07R 
1.49 
5.80 
5.81R 

7.75 2.99 
0.10 0.08  
0.08 0.08 
1.58 0.08 
0.08 0.08 

-0.O2R 
0.24 
0.45 
0.41 
62.26 

465.80 
485.60R 
477.00 
79.90 

0.81R 
1.04 
1.05 
1.05 
1.09 
1.02 
0.96 

24.15 
139.20R 

I 
I 
I 
I 
1 
1 
I 
I 
I 

Marker Description I 
I 
I 

Display Average 

A Data was Absent from original raw data file. 4 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Time 

Outlet A Outlet A Outlet A Outlet A 
0 2  c02 co NOx 
%dv %dv PPmdv PPmdv 

1 2  s 06 
1 2 1 0 7  
1 2  IO8 
1 2 1 0 9  
1 2  I10 
1 2  I 11 
12:12 
1 2  : 13 
1 2  : 1 4  
1 2  I 15 
1 2  : 1 6  
1 2  : 1 7  
1 2 : 1 8  

0.07L 
4 . 2 8  

1 4 . 2 5  
1 4 . 2 9 L  
1 2 . 2 8  

6 . 1 7  
6 . 1 5  
6 . 2 8  
6 . 7 4  
7 . 2 6  
7 .72  
8 .13 
8.51 

0.05L -0.05L 0.32L 
2 . 0 0  0 . 0 4  6 . 3 2  
5 . 8 2  0 . 4 3  5 5 . 2 7  
5 . 8 2  0 . 4 7  5 6 . 0 5  
7 . 8 9  0 . 4 3  4 4 . 0 9  

1 3 . 7 3  0 . 1 2  37 .77  
1 3 . 7 5 L  0 . 1 5  32 .76  
1 3 . 6 4  0 . 1 5  2 8 . 4 3  
1 3 . 5 7  5 5 1 . 6 0  25 .04  
1 3 . 5 4  8 6 6 .  OOL 22 .17  
13.53 8 3 4 . 0 0  8 6 . 6 0  
1 3 . 5 2  7 0 6 . 0 0  2 0 5 . 3 0  
1 3 . 5 0  6 1 9 . 2 0  206 .80L  

[Marker Description Display Average 

A Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 

R Remote Calibration(System Bias Check) J 
1 P Port Change(Data not included in average) J 

I 
I 
I 
It 
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Pine Hall Brick 
Cyclone Outlet A 

Calibration Data - Run 9 - Pre Test 
11/5/92 

Time 

12:?4 
12:25 
12126 
12 : 27 
12:28 
12:29 
12:30 
12:31 
12 : 32 
12:33 
12 : 34 
12 : 35 
12:36 
12:37 
12:38 
12 : 39 
12 : 40 
12 : 41 
12 : 42 
12143 

Starting 
11-05-92 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.04L 0.05L 0.01L 0.28L 
4.58 2.19 0.09 0.85 

14.26 5.80 0.47 11.32 
14.26 5.81 0.47 13.06 
14.24L 5.83 0.45 12.70 
14.02 10.49 0.50 12.94 
13.88 13.77 0.41 14.08 
13.84 13.76 0.29 13.53 
13.84 13.80L 0.36 12.82 
13.86 13.77 0.39 12.44 
13.91 7.25 54.91 12.09 
13.96 0.14 784.00 11.70 
14.03 0.09 873.00 11.49 
14.10 0.08 872.00 11.20 
14.18 0.08 861.00 11.00 
14.25 0.07 859. OOL 10.87 
14.34 0.08 700.00 87.40 
14.43 0.06 429.40 208.70 
14.50 0.06 328.80 211.60 
14.59 0.06 242.30 212.30L 

I 

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

Marker Description Display Average 

A Data was Absent from original raw data file. d 
L Local caliration(Initia1 Calibration or Drift Check) d 
P Port Change(Data not included in average) d 
R Remote Calibration(System Bias Check) d 
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!I 
'I 
I 
I 
I 
I 
I 
I 
I 
I 

Time 

Pine Hall Brick 
Cyclone Outlet A 

Calibration Drift Check - Run 9 - Post Test 
11/5/92 

Outlet A Outlet A Outlet A Outlet A 
02 COZ co NOx 
%dv %dv PPmdv PPmdv 

Starting 
11-05-92 

15:59 
16 : 00 
16 : 01 
16:02 
16:03 
16 : 04 
16 : 05 
16:06 
16 : 07 
16 : 08 
16 : 09 
16:lO 

0.27L 0.06L 
7.05 0.07 
14.10L 0.08 
9.73 6.08 
6.72 13.83L 
7.12 13.62 
7.53 13.58 
7.88 13.53 
8.18 13.51 
8.47 13.50 
8.73 13.49 
9.00 12.59 

-0.15L 13.30L 
0.09 35.81 
0.40 33.66 
0.19 32.49 
0.00 31.60 

10.31 29.48 
670.30 27.27 
845.00 25.59 
843.00L 24.26 
573.50 23.30 

3.26 188.40 
2.10 218.70L 

Marker Description Display Average 

1 A 
1 R Remote Calibration(System Bias Checkj J 

I 
I 
I 
I 
I 
I 

Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
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Pine Hall Brick 
Cyclone Outlet A 

Calibration Data - Run 10 - Pre Test 
11/5/92 

Starting 
11-05-92 

Time 

16 : 16 
16 : 17 
16 : 18 
16 : 19 
16 : 20 
16:21 
16:22 
16123 
16:24 
16:25 
16:26 
16:27 
16:28 
16:29 
16:30 
16:31 

Outlet A Outlet A Outlet A Outlet A 
02 co2 co NOx 
%dv %dv PPmdv PPmdv 

1.12 0.06, -0.16 4.39 
0.04L 0.06L -0.19L 0.44L 

13.97 0.07 0.34 15.30 
14.19 0.08 0.31 15.34 
14.24L 0.08 

~ ._ 

i4.Oi 6.57 
13.79 13.80 
13.69 13.81L 
13.63 13.65 
13.57 13.61 
13.56 13.58 
13.58 13.42 
13.60 8.13 
13.63 3.66 
13.70 2.06 
13.76 1.42 

~~ 

0.34 
0.31 
0.32 
0.27 
3.64 

623.20 
850.00 
856.00 
854 .OOL 
850.00 
818.00 
713.00 

~ ~~ 

15.74 
17.27 
17.48 
16.48 
15.85 
15.36 
15.00 
14.77 
3.50 

191.30 
213.80 
211.60L 

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

Marker Description Display Average 

A Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in'average) J 
R Remote Calibration(Sy6tem Bias Check) J 

H-81 
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I 
I 
I 
I 
I 
I 
I 
I 
1 
I - 
Marker 

'F L 

Pine Hall Brick 
Cyclone Outlet A 

Calibration Drift Check - Run 10 - Post Test 
11/5/92 

Starting 
11-05-92 

Time 
~ ~~ 

18:06 
18:07 
18:08 
18:09 
18:lO 
18:ll 
18:12 
18:13 
18 : 14 
18:15 
18: 16 
18:17 

Outlet A Outlet A Outlet A Outlet A 
02 COZ co NOx 
%dv %dv PPrndV PPmdv 

0.06L 0.06L -0.14L -1.04L 
4.46 0.06 0.08 8.09 
14.21 0.07 0.30 26.45 
14.27L 1.99 0.35 23.53 
14.16 7.55 0.37 20.65 
14.19 13.78L 0.39 18.54 
14.25 5.22 108.00 16.30 
14.31 0.61 827.00 14.64 
14.42 0.51 854. OOL 13.68 
14.50 1.73 847.00 12.75 
14.58 0.98 209.90 127.20 
14.69 0.60 80.30 205.10L 

Description Display Average 

Data was Absent from original raw data file. J 
Local caliration(Initia1 Calibration or Drift Check) J 
Port Change(Data not included in average) v' 
Remote Calibration(System Bias Check) J 

I 
I 
I 
I 
I 
I 
I H-82 



Pine Hall Brick 
Cyclone Outlet A 
Final Bias Check 

11/5/92 

Time 

Starting 
11-05-92 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

18r34 
18:35 
18:36 
18r37 
18: 38 
18:39 
18:40 
18:41 

0.09R 0.07R 
4.80 4.74 
6.10R 13.62R 
3.55 6.72 
0.06 0.08 
0.04 0.07 
1.28 0.08 
0.05 0.07 

-0.11R 
0.05 
0.05 

73.60 
458.80 
479.90R 
401.00 
18.31 

-0.6 8R 
-0.67 
-0.74 
-0.69 
-0.70 
-0.76 
65.04 

132.20R 

I 
I 
I 
I 
1 
I 
I 

Marker Description Display Average I 
I 
I 

A Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 
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I 
I 

Pine Hall Brick 
Cyclone Outlet A 

Initial Calibration Data 
11/6/92 

Starting 
11-06-92 

Time 

07:30 
07:31 
07:32 
07:33 
07 I 34 
07:35 
07 : 36 
07 : 37 
07:38 
07:39 
07:40 
07r41 
07 : 42 
07:43 
07:44 
07145 
07:46 
07:47 
07:48 
07:49 
07 I 50 
07:51 
07 : 52 
07:53 
07:54 
07:55 
07 : 56 
07:57 
07:58 
07 : 59 
08:OO 
08:Ol 
08:02 
08:03 
O8:04 
08105 
08 : 06 
08107 
08108 
08:09 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Il 

Outlet A Outlet A Outlet A Outlet A 
02 coz co NOx 

%dv %dv PPrndV PPmdv 

0.03L 
1.08 

14.61 
14.65 
14.22 
14.23L 
13.31 
6.19 
6.13 
6.12 
6.11L 
6.19 
6.55 
6.99 
7.38 
7.75 
8.10 
8.42 
8.71 
8.97 
9.21 
9.44 
9.65 
9.86 

10.05 
10.23 
10.40 
10.57 
10.73 
10.89 
11.03 
11.17 
11.30 
11.44 
11.57 
11.70 
11.84 
11.94 
12.04 
12.15 

0.05L 
0.67 
5.88 
5.86 
5.86 
5.86 
5 . 8 6  
12.56 
14.03 
13.89 
13.84L 
13.09 
5.94 
5.91 
5.86L 
5.85 
5.94 
1.10 
0.17 
0.14 
0.12 
0.11 
0.10 
0.10 
0.10 
0.19 
0.09 
0.08  
0.07 
0.13 
0.10 
0.07 
0.05 
0.05 
0.05 
0.10 
0.07 
0.06 
0.06 
0.06 

H-84 

0.06L 
0.09 
0.37 
0.36 
0.43 
0.37 
0.39 
0.16 
0.22 
0.17 
0.19 
0.21 
0.20 
0.18 
0.25 

399.20 
888.00 
882.00 
852.00 
852.00 
853.00 
852.00 
855.00 
852. OOL 
843.00 
547.60 
483.00 
483.50L 
470.70 
98.10 
22.93 
10.66 
4.11 
2.03 
1.39 
1.39 
1.38 
1.37 
1.38 
1.69 

0.131 
0.20 
0.20 
1.15 
1.24 
1.24 
1.20 
1.18 
1.20 
1.17 
1.14 
1.10 
1.07 
1.05 
1.03 
1.05 
0.99 
1.00 
0.98 
0.94 
0.93 
0.92 
0.89 
0.89 
0.90 
0.88 
0.87 
0.86 
0.86 

105 .50 
107.70 

0.15 
0.08 
0 .08  

85.90 
196.10 
212.00 
212.30 
212.30L 
210.30 



I 
I 
I 
I 
3 
I 

Time 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv DDmdV DDmdV 

08:lO 
08:ll 
08 : 12 

I 
I 

Marker Description Display Average 

A Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(Sy6tem Bias Check) J 

12.26 0.06 1.61 139.10 
12.37 0.05 1.35 139.00 
12.48 0.05 1.65 138.90L 

I 
I 
I 
I 
1 

I 
I 

H-85 



I 
I 
I 
I 
I 
I 
I 
I 
I 

Time 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
$dv %dv PPmdv PPmdv 

09:24 
09:25 
09:26 

0.08R 0.06R O.OOR 0.95R 
8.53 1.85 0.21 0.95 
14.06R 5.84R 0.44 0.94 

Marker Description Display Average 

1 A 

'1 R Remote Calibration(Sy6tem Bias Check) 4 

Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 

09:27 
09:28 
09:29 
09:30 
09:31 

I 

9.39 3.44 40.50 0.90 
0.73 0.07 416.40 0.91 
0 . 0 8  0.06 471.20R 0.96 
1.88 0.06 366.90 70.80 
0.05 0.06 7.39 140.30R 

I 
I 
I 
I 
1 
I 
I H-86 



Pine Hall Brick 
Cyclone Outlet A 

Calibration Drift Check - Run 11 - Post Test 
11/6/92 

Starting 
11-06-92 

Time 

15:33 
15:34 
15:35 
15:36 
15:37 
15:38 
15:39 
15:40 
15:41 
15:42 
15:43 
15:44 
15:45 
15:46 
15:47 
15:48 
15:49 
15:50 
15:51 
15:52 
15:53 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 
~~ 

0.38L 
7.42 

13.98 
14.00 
14. OOL 
13.94 
6.52 
6.71 
7.14 
7.53 
7.88 
8.22 
8.53 
8.81 
9.10 
'9.43 
9.78 

10.06 
10.25 
10.41 
10.58 

~ 

0.05L 
1.56 
5.82 
5.85 
5.85 
5.85 
12.42 
13.90 
13.90 
13.91L 
13.79 
13.42 
12.94 
7.41 
3.46 
1.25 
0.65 
0.52 
0.44 
0.29 
0.23 

~ ~ 

-0.11L 
0.12 
0.22 
0.25 
0.28 
0.19 
0.03 
0.03 
0.00 
0.04 
0 .50  
0.14 

533.00 
834.00 
839.00 
837.00 
836.00L 
569.20 

2.03 
1.14 
1.12 

8.44L 
13.85 
28.72 
33.38 
30.08 
28.09 
26.65 
25.29 
23.99 
22.62 
21.46 
20.40 
19.46 
18.67 
17.70 
16.99 
16.47 
82.40 

206.70 
207.50 
207.80L 

I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
1 

Marker Description Display Average I 
I 
I 

A . Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-87 



Time 

I 
I 
I 
1 
I 
I 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

16:Ol 
16:02 
16 : 03 
16 : 04 
16:05 
16:06 
16 : 07 
16 : 08 
16:09 
16:lO 
16:ll 
16:12 
16 : 13 
16 : 14 
16 : 15 
16:16 
16:17 
16:18 
16:19 

0.06L 
9.59 
14.12 
14.25 
14.27L 
10.26 
6.71 
7.11 
7.4s 
7.75 
8.06 
8.33 
8.58 
8.80 
9.02 
9.21 
9.42 
9.66 
9.87 

0.05L 
4.28 
5.84 
5.85 
5.86 
8.93 
13.89 
13.89L 
7.52 
0.78 
0.40 
0.20 
0.17 
0.16 
0.15 
0.14 
0.35 
0.34 
0.19 

-0.1OL 
0.11 
0.15 
0.23 
0.21 
0.05 

-0.03 
0.03 

13.95 
681.80 
835.00 
838.00 
855.00 
860.00L 
858.00 
857.00 
855.00 
798.00 
697.70 

(narker Description 

A Data was Absent from original raw data file. 

0.711 
1.46 
7.60 
8.68 
8.33 
8.52 
8.91 
9.35 
9.28 
9.20 
9.10 
9.03 
9.00 
8.93 
8.92 

46.18 
208.10 
212.00 
212.10L 

Display Average 

J 
L Local caliration( Initial-Calibration or Drift Check) 4 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) 4 

1 
I 

I 
I 
I H-88 



Pine Hall Brick 
Cyclone Outlet A 

Calibration Drift Check - Run 12 - Post Test 
11 / 6 / 9 2 

Starting 
11-06-92 

Time 

21:14 
21:15 
21:16 
21:17 
21:18 
21:19 
21:20 
21:21 
21:22 
21:23 
21:24 
21:25 
21:26 
21:27 

Outlet A Outlet A Outlet A Outlet A 
0 2  COZ co NOx 
%dv %dv PPmdv PPmdv 

0.09L 
5.61 

14.38L 
14.24 
14.20 
14.21 
14.25 
14.28 
14.32 
14.36 
14.42 
14.49 
14.55 
'14.66 

~~~ 

0. O5L 
2.71 
5.84 
6.80 
13.79 
13.88 
13.88L 
10.99 
2.16 
0.87 
0.31 
0 . 2 5  
0.49 
0.23 

-0.07L 
0.14 
0.34 
0.29 
0.33 
0.26 
0.30 
38.58 

736.00 
859.00 
861.00L 
6 0 5 . 2 0  
77.20 
39.34 

~ 

-0.47L 
-0.34 
45.21 
75.40 
57.80 
46.15 
38.41 
32.51 
28.02 
24.42 
21.43 
19.21 

110.40 
206.50L 

Marker Description 

A Data was Absent from original raw data file. 
L 
P 
R Remote Calibration(System Bias Check) 

Local caliration(Initia1 Calibration or Drift Check) 
Port Change(Data not included in average) 

I 
I 
I 
I 
1 
1 
I 
I 
I 
I 

Display Average I 
1 J 

J 
J 

I J 

H-89 I 



1 
I 
1 
I 
I 
1 
1 
1 
I 

Pine Hall Brick 
Cyclone Outlet A 
Final Bias Check 

11/6/92 

Starting 
11-06-92 

Time 

22 112 
22113 
22:14 
22 : 15 
22:16 
22:17 
22:18 
22:19 
22:20 
22:21 
22:22 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv $dv PPmdv PPmdv 

O.llR 0.06R 0.10R -1.30R 
1.46 0.06 0.08 -0.73 

12.88 4.06 0.06 2.28 
14.45R 5.85R 0.08 3.08 
3.66 1.23 0.03 3.39 
3.97 0.06 27.76 3.62 
16.80 0.05 257.80 3.68 
19.15 0.05 479.20R 3.59 
17.92 0.05 332.50 3.41 
17.09 0.05 15.85 63.17 
16.50 0.06 2.83 207.30R 

1Marker Description Display Average 

A Data was Absent from original raw data file. J 

P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) d 

1 L Local caliration( Initial Calibration or Drift Check) J 

I 

I 
b 
I 
I 
1 
I H-90 



Starting 
11-07-92 

Time 

Pine Ha11 Brick 
Cyclone Outlet A 

Initial Calibration Data 
11/7/92 

07:12 
07:13 
07:14 
07 : 15 
07:16 
07:17 
07:18 
07:  19 
07:20 
07:21 
07 : 22 
07:23 
07 : 24 
07 : 25 
07226 
07:27 
07:28 
07 : 29 
07:30 
07:31 
07:32 
07 : 33 
07:34 
07 : 35 
07:36 
07 : 37 
07:38 
07:39 
07:40 
07:41 
07:42 
07:43 
07:44 
07 : 45 
07:46 
07 : 47 
07:48 

~~ ~ 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.03L 
0.02 
8.27 
14.44 
13.71 
14.21 
14.22 
14.22L 
13.33 
6.28 
6.60 
7.04 
7.46 
7.82 
6.88 
6.10 
6.10 
6.09L 
6.20 
6.51 
6.98 
7.33 
7 . 7 0  
8.05 
8.39 
8.69 
8.95 
9.21 
9.43 
9.66 
9.89 

10.12 
10.32 
10.51 
10.67 
10.84 
11.00 

0.05L 
0.05 
3.94 
5.84 
5.85 
5.86 
5.86 
5.86 
5.86 
5.85 
7.93 
13.94 
13.88 
13.86L 
13.71 
13.68 
13.68 
13.69 
8.71 
5.91L 
4.38 
0.26 
0.52 
0.27 
0.20 
0.19 
0.19 
0.32 
0.13 
0.12 
0.12 
0.06 
0.06 
0.06 
0.06 
0.06 
0.14 

H-91 

0.02L 
0.05 
0.24 
0.41 
0.35 
0.41 
0.36 
0.37 
0.35 
0.16 
0.16 
0.16 
0.21 
0.19 
0.21 
0.16 
0.13 
0.26 
0.17 
0.16 
0.18 

414.20 
866.00 
866.00 
862.00 
858 .OOL 
781.00 
490.10 
483.10L 
464.80 
33.99 
1.30 
1.37 
1.27 
1.33 
1.33 
1.59 

-0.23L 
-0.30 
-0.33 
0.30 
0.82 
0.89 
0.97 
1.06 
1.25 
1.42 
1.56 
1.61 
1.63 
1.64 
1.71 
1.76 
1.71 
1.60 
1.64 
1.65 
1.59 
1.50 
1.39 
1.28 
1.22 
1.24 
1.28 
1.33 
1.41 

47.60 
196.70 
199.40 
204.00 
212.00 
212.70L 
155.00 
140.60L 

I 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I~ 
11 



I 
I ~ 

Marker Description 

Dita was Absent from original raw data file. 
Local caliration(Initia1 Calibration or Drift Check) 
Port Change(Data not included in average) 

L 
P I R Remote Calibration(Systern Bias Check) 

I 
1 

I 
I 
I 

I 
I 
I 

I 

H-92 

Display Average 

J 
J 
J 
J 

I 



Starting 
11-07-92 

T h e  

08 t 05 
08:06 
08:07 
08:08 
08:09 
08:lO 
08:ll 
08:12 
08:13 
08:14 
08:15 
08:16 

Marker Description 

Pine Hall Brick 
Cyclone Outlet A 
Initial Bias Check 

11/7/92 

Outlet A Outlet A Outlet A Outlet A 
02 c02 CQ NOx 
%dv %dv PPmdv PPmdv 

0.09R 
8.84 
9.26 
14.27R 
14.02 
13.91 
13.90 
13.90 
13.89 
13.95 
14.02 
14.26 

0.06R 
1.20 
3.19 
5.82R 
5.65 
5.61 
5.61 
5.62 
5.63 
5.57 
5.50 
5.34 

0.01R 
0.47 
0.82 
0.25 
0.58 

123.50 
376.00 
482.40R 
387.10 
285.70 
277.60 
277.70 

0.91R 
2.46 
2.37 
2.12 
2.08 
2.27 
2.53 
2.21 
2.28 
2.35 
07.54 
141.30R 

Display Average 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

J J I 
1 

A Data was Absent from original raw data file. 
L Local caliration(Initia1 Calibration or Drift Check) 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-93 

I 
I 



I 
I 
1 
I 
I 
I 
1 
1 
I 
1 

Time 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 
%dv %dv F?mdv PPmdv 

13126 
13:27 
13:28 
13:29 
13:30 
13:31 
13:32 
13:33 
13:34 
13:35 
13:36 
13:37 

0.07L 
3.33 
14.20 
14.26L 
11.54 
9.67 
9.93 
10.19 
10.42 
10.65 
10.86 
11.02 

0.05L 
0.05 
1.26 
5.76 
8.14 
13.83L 
13.69 
13.54 
7.31 
0.98 
0.42 
0.71 

0.01L 
0.12 
0.45 
0.34 
0.38 
0.23 

15.87 
690.50 
855. OOL 
854.00 
848.00 
836.00 

0.40L 
0.70 
1.00 
8.61 

13.65 
13.23 
11.10 
12.35 
13.76 
71.20 
194.40 
204.80L 

Marker Description Display Average e Data was Absent from original raw data file. 
1 R Remote Calibration(System Bias Check) J 

J 
L . Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 

1 
I 
I 
I 
1 
I H-94 



I 

Time 

Pine Hall Brick 
Cyclone Outlet A 
Final Bias Check 

11/7/92 

Outlet A Outlet A Outlet A Outlet A 
02 c02 co NOX 

%dv %dv PPmdv PPmdv 

Starting 
11-07-92 

14:Zl 
14:22 
14 : 23 

0.06R 0. O8R -0. OZR 1.01R 
0.70 0.05 -0.03 2.14 
11.46 3.04 -0.01 9.85 

14 : 24 
14 : 25 
14 : 26 
14:27 
14:28 
14 : 29 
14:30 

14.31R 5.97R -0.01 11.28 
12.16 1.09 0.01 10.83 
2.46 0.06 12.34 10.13 
2.71 0.07 95.67 9.41 
2.94 0.07 138.70R 8.80 
3.12 0.07 110.60 34.25 
3.12 0.07 65.78 206.70R 

Marker Description 

I 
I 
I 
1 
I 
1 
I 
I 

Display Average I 
A Data was Absent from original raw data file. J 
L Local caliration(Initia1 Calibration or Drift Check) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-95 

I 
I 
I 
1 
I 
II 
I 
I 
I 



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

Pine Hall Brick 
Cyclone Outlet A 

Initial Calibration Data 
11/06/92 

Starting 
11-06-92 

Time 

08:29 
08:30 
08:31 
08:32 
08:33 
08: 34 
08:35 
08: 36 
08: 37 
08:38 
08:39 
08:40 
08:41 
08:42 
08:43 
08:44 
08:45 
08:46 
08:47 
08:48 
08:49 
08:50 
08:51 
08:52 
08: 53 
08:54 
08:55 
08:56 
08:57 
08:58 
08: 59 
09: 00 
09: 01 
09:02 
09:03 
09:04 
09: 05 

Outlet A 
THC 
PPmW 

1.23R 
1.24 
1.13 
1.15 
1.39 
1.49 
1.58 

557.00 
852.00 
851.00 
852. OOR 
433.40 

2.41 
1.81 
1.65 
1.71 
1.62 
1.62, 
1.62 

166.80 
560.80 
562.00 
562.20R 
110.50 

5.20 
2.01 
1.65 
1.54 
1.47 
1.48 
1.43 
1.52 
1.51 
1.52 

108.80 
259.30 
259.50R 

Marker Description 

I R  Remote Calibration(System Bias Check) 

Display Average 

+ 

I H-96 



I 

16: 40 
16: 41 
16: 42 
16:43 
16: 44. 

Pine Hall Brick 
Cyclone Outlet A 

Calibration Drift Check - Run 1 - Post Test 
111 06 f 92 

Starting 
11-06-92 

0.50R 
236.60 
745.00 
843.00 
844. OOR 

Marker Description 

R Remote Calibration(System Bias Check) 

I 
1 
I 

Display Average I 
I 
I 
I 
1 
I 
I 

< 

I 



I 

17:26 
17 : 27 
17:28 
17 : 29 

I 
1 
I 
1 
I 
I 

-0.24R 
0.72 

768.00 
852. OOR 

Pine Hall Brick 
Cyclone Outlet A 

Calibration Data - Run 2 - Pre Test 
11/06/92 

Starting 
11-06-92 

Outlet A 

Time 

Marker Description 

Remote Calibration(System Bias Check) ,I 
I 
11 
I 
I 
1 

I 

Display Average 

v 

1 H-98 



Pine Hall Brick 
Cyclone Outlet A 

Calibration Drift Check - Run 2 - Post Test 
11/06/92 

starting 
11-06-92 

Outlet A 

Time 

21:56 1.39R 
21:57 251.30 
21:58 820.00 
21:59 828. OOR 

Marker Description 

R Remote Calibration(System Bias Check) 

I 
b 
I 

Display Average! 

I 
I 
I 
1 
I 

I 
I 
1 



I 

Time 

08:23 
08:24 
08:25 
08:26 
08:27 
08:28 
08: 29 
08:30 
08:31 
08:32 
08:33 

I 

Outlet. A 
THC 

P P m W  

0.17R 
621.70 
831.00 
852.00 
852. OOR 
793.00 
615.00 
564.50R 
345.10 
259.70 
260.80R 

1 
I 
1 
1 
1 
1 
1 
I Marker Description 

R Remote Calibration(System Bias Check) I 
I 
I 
I 
1 
I 
I 
1 
I 

Display Average 

< 

H-100 



Pine Hall Brick 
Cyclone Outlet A 

Calibration Drift Check - Run 3 - Post Test 
11/07/92 

starting 
11-07-92 

Outlet A 

Time 

14:OO 
14:Ol 
14:02 
14 : 03 

0.64R 
693.60 
869.00 
872. OOR 

Marker Description 

R Remote Calibration(System Bias Check) 

H-101 

~ 

I 
1 
I 
I 
I 
1 
1 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

Display Averagg 

-4 



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

H.3 CEM CALIBRATION DATA AND BIAS CHECKS 
SAWDUST DRYER OUTLET B 

H-102 

__ 



I 

Time 

I 
1 
I 
I 
t 
I 
1 
1 

Outlet B Outlet B 
02 c02 
%dv %dv 

Pine Hall Brick 
Cyclone Outlet B 

Initial Calibration Data 
11/2/92 

Starting 
11-02-92 

08122 
08:23 
08:24 
08:25 
08:26 
08:27 
08:28 
08:29 
08:30 
08:31 
08r32 

0.03L 0.05L 
5.54 2.25 
14.38 5.57 
14.20L 5.57 
9.03 10.65 
6.07L 13.82L 
5.88 13.82 
7.11 12.50 
14.16 5.87 
14.18 5.87 
14.18 5.86L 

Display Average 

J 
J 
J 
J 
J 
J 
J 

Marker Description I 
I A 

Data was Absent from original raw data file. 
D Sampling halted due to power loss(Data not averaged) 
E Equipment failure at Outlet A(Data not averaged) 
L Local calibration(Initia1 Calibration or Drift Check) 1 M 
P Port Change(Data not inclu<ed in average) 
R Remote Calibration(System Bias Check) 

Maintenance on sampling system(Data not averaged) 

I 
1 
1 
1 
I 
I 
I 8-103 



Pine Hall Brick 
Cyclone Outlet B 

Initial Bias Check - 02/C02 Monitors 
11/2/92 

Starting 
11-02-92 

I 
I 
I 

Time 

12:30 
12:31 
12:32 
12:33 
12:34 

Outlet B Outlet B 
02 e02 
%dv %dv 

0.07R 0.06R 
6.80 2.08 
14.26 5.86 
14.26 5.88 
14.26R 5.90R 

I 
A Data was Absent from original raw data file. J I 

I 
I 

Marker Description Display Average 

D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) 4 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling system(Data not averaged) 4 
P Port Change(Data not included in average) 4 
R Remote Calibration(System Bias Check) J 

1 
1 

i 

H-104 I 



I 
1 
I 
1 
1 
1 
1 

Pine Hall Brick 
Cyclone Outlet B 

Calibration Drift Check - Run 1 - Post-Test 
1 1 / 2 / 9 2  

Starting 
11-02-92 

Time 

1 6 : 2 5  
16 :26  
16 :27  
1 6 : 2 8  
16 :29  
1 6  : 30 

Outlet B Outlet B 
0 2  c02 
%dv %dv 

0 . 0 4 L  O.i-6L 
3 . 0 1  1 . 1 2  

1 4 . 1 8  5 . 7 8  
1 4 . 1 9 L  5 . 7 8  

9 . 7 8  1 0 . 2 1  
6 . 0 7  1 3 . 6 4 L  

p r k e r  Description 

A Data was Absent from original raw data file. 

L 
M 
P Port Change(Data not included in average) 
R Remote Calibration(Sy6tem Bias Check) 

Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 

I 
I 
1 
1 

Display Average 

J 
J 
J 
J 
J 
J 
J 

I 
I 
I 
1 H-105 



Pine Hall Brick 
Cyclone Outlet B 

Initial Calibration Data - CO/NOx Monitors 
11 /2 /92  

Starting 
11-02-92 

Outlet B Outlet B 

Time 

1 6  : 1 2  
16:13 
16:14 
16:15 
16:16 
1 6  : 1 7  
16:18 
16:19 
16:20 
1 6 : 2 1  
16:22 
16:23  
16:24 
16:25 
16:26 
1 6  : 27 
16:28 
16:29 
16:30 
1 6  : 31 

0.84L 
1 .22  
1 . 2 0  
1 . 0 9  
0 .95  
0 .97  
0 .89  

130 .30  
856.00 
853 .00  
858. OOL 
686.10  
485 .80  
484 .90  
485 .  SOL 
406 .10  
265 .20  
132 .40  

4 9 . 1 3  
6 . 7 1  

0.05L 
73.40 
42.55 
22.44 
1 3 . 8 0  

9 .29  
6 . 9 2  
5 .69  
4.56 
3.83 
3 . 6 8  
3 .19  
2 . 7 6  
2 . 5 1  
2 .35  

199 .60  
211.90 
211.80L 
160.90 
137.30L 

I 
I 
I 
I 
I 
I 

Marker Description Display Average 

A Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 
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1 
I 
I 
I 
1 
I 

Pine Hall Brick 
Cyclone Outlet B 

Initial Bias Check - CO/NOx Monitors 
11/2/92 

Starting 
11-02-92 

1 
16:45 
16:46 
16r47 
17 : 03 

Outlet B Outlet B 
co NOx 

PPmdv PPmdv 

1.311% 0.13R 
388.20 0.15 
483.20R 0.19 

1.43 140.50R 

Marker Description 

,I A Data was Absent from original raw data file. 
D Sampling halted due to power loss(Data not averaged) 
E Equipment failure at Outlet A(Data not averaged) 
L Local calibration(Initia1 Calibration or Drift Check) 1 M Maintenance on sampling system(Data not averaged) 
P Port Change(Data not included in average) 
R Remote Calibration(Sy6tem Bias Check) I 

I 
I 
t 
I 
I 
I 
1 
I 

Display Average 

J 
J 
J 
J 
J 
J 
J 
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Pine Hall Brick 
Cyclone Outlet B 

Calibration Drift Check - Run 2 - Post Test - 02/C02 
11/2/92 

Starting 
11-02-92 

Time 

Outlet B Outlet B 
02 c02 
%dv %dv 

I 20:lO I 8.68 3.59 
20:09 0.02L 0.06L 

20:ll 14.09L 5.74 
20: 12 11.81 7.81 
20:13 6.03 13.54L I I 

I 
I 
I 
I 

Marker Description Display Average 

A Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
K Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

I 
1 
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I 

Time 

20:04 
20:OS 
20:06 
20:07 
20:08 
20:09 
2O:lO 
20:ll 
20:12 
20 : 13 
20:14 
20:15 
20: 16 

Pine Hall Brick 
Cyclone Outlet B 

11/2/92 
Calibration Drift Report - Run 2 - Post Test - CO/NOx a 

1 Starting 

Outlet B Outlet B 
co NOX 

PPmdv PPmdv 

0.78L 1.08L 
0.77 1.04 
0.46 7.48 
0.53 76.40 
1.08 46.68 
1.05 32.22 
0.86 25.58 
0.83 21.55 
0.79 18.85 

409.50 16.49 
852. OOL 14.62 
835.00 13.33 
650.40 212.8OL 

I 
1 
1 
I 
I 
I 
p r  Description 

A 

1: L 
1: 
1 
I 
I 
1 
I 
I 

Display Average 

J Data was Absent from original raw data file. 
Sampling halted due to power loss(Data not averaged) 2 
Equipment failure at Outlet A(Data not averaged) J 
Local calibration(Initia1 Calibration or Drift Check) J 
Maintenance on sampling system(Data not averaged) J 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) J 
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Time 

20:53 
20:54 
20:55 
20:56 
20:57 
20:58 
20:59 
21:oo 
21:Ol 

Outlet B Outlet B Outlet B Outlet B 
02 c02 CO NOx 
%dv %dv PPmdv PPmdv 

0.04R 0.06R 
5.16 1.88 
14.01 5.73 
14.02R 5.73R 
13.79 4.26 
0.28 0.09 
0.05 0.08 
1.12 0.06 
0.04 0.07 

0.93R 
0.94 
0 .77  
0.94 
0.94 

341.90 
481.80R 
458.40 
50.63 

0.23R 
0.31 
0.37 
0.47 
0.58 
0.59 
0.61 

34.77 
138.10R 

I 
I 
I 
1 
f 
1 
I 
I 

Marker Description Display Average 

A Data was Absent from original raw data file. ' J I 
I 
1 

D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) vl 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling system(Data not averaged) J 
F Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 
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.I 
I 
1 
1 
1 
1 
I 

Pine Hall Brick 
Cvclone Outlet B 

Initial CalibGtion Data - 02/C02 Monitors 
11/3/92 

Starting 
11-03-92 

Time 

07 : 55  
07:56 
07 : 57 
07 I 58 
07 : 59 
08:OO 
08:Ol 
08:02 
08103 
08:04 
08:05 

Outlet B Outlet B 
02 c02 
%dv %dv 

0.03L 0.06L 
8.65 3.65 
14.22 5.86 
14.21L 5.86 
9.48 10.71 
6.08 13.81 
6.07L 13.83L 
10.09 9.58 
14.20 5.86 
14.11 5.80 
14.22 5.8OL 

Marker Description 

1. Data was Absent from original raw data file. 
D 
E Equipment failure at Outlet A(Data not averaged) 
L I M 
P Port Change(Data not included in average) 
R Remote Calibration(System Bias Check) 

Sampling halted due to power loss(Data not averaged) 

Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 

Display Average 

J 
J 
J 
J 
J 
J 
J 

1 
I 
I 
1 
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Pine Hall Brick 
Cvclone Outlet B 

Initial Bias Check - 02/C02 Monitors 
11/3/92 

Starting 
11-03-92 

Time 

08:40 
08:41 
08:42 
08:43 

Outlet B Outlet B 
02 c02 
%dv %dv 

O.03R 0.06R 
5.50 1.44 
14.07 5.82 
14.12R 5.84R 

I 
I 
1 
1 
1 
I 
I 
I 
I 

Marker Description Display Average 

A Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling system(Data not averaged) J 
P Port  Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 
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I 
'1 
.1 
1 
I 
I 
I 

Pine Hall Brick 
Cyclone Outlet B 

Initial Bias Check - CO/NOx Monitors 
11 /3 /92  

Starting 
11-03-92 

Time 

08:43 
08:44 
08:45 
08:46 
08:47 
08:48 

Outlet B 
co 

PPmdv 

0.49R 
0 .54  

2 9 8 . 6 0  
478.70R 
451 .70  

5 0 . 6 2  

Outlet B 
NOx 

PPmdv 

1.32R 
1 . 0 9  
1 .34  
1 . 4 1  

33 .14  
136 .10R 

p r  Description 

A Data was Absent from original raw data file. 
D I E 

. L Local calibration(Initia1 Calibration or Drift Check) 
M 

I 'R 

Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 

Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 
Remote Calibration(System Bias Check) 

1 
I 
I 
1 

Display Average 

J 
J 
J 
J 
J 
d 
d 

I 
C 
1 
I H-112 



Pine Hall Brick 
Cyclone Outlet B 

Calibration Drift Check - Run 3 - Post Test - 02/C02 
11/3/92 

Starting 
11-03-92 

Outlet B Outlet B 

Time %dv %dv 

12:18 
12:19 
12:20 
12:21 
12 : 22 
12:23 
12 : 24 
12:25 

0.47L 0.24L 
14.05 5.90 
14.17L 5.91 
9.93 10.27 
6.06 13.88 
6.04 13.83 
6.03 13.72 
6.09 13.72L 

I 

1 
I 

Marker Description Display Average 

J J I A Data was Absent from original raw data file. 
D Sampling halted due to power loss(Data not averaged) 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling SyEtem(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 
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I 
I 
i 
1 
1 
I 

Pine Hall Brick 
Cyclone Outlet B 

Calibration Data - Run 4 - Pre Test - CO/NOx Monitors 
11/3/92 

Starting 
11-03-92 

Outlet B Outlet B 1 CO ~~ NOx 
T h e  PPmdv PPmdv 

15:02 
15r03 
15:04 
15:05 
15:06 
15:07 
15:08 
15:09 
15: 10 
15:11 
15:12 
15: 13 
15:14 
15:15 

0 . 4 3 L  
60.68 

862.00 
835.00 
863.00 
863.00 
860.00 
860.00 
861.00L 
859.00 
366.10 

1.43 
0.39 
0.37 

-0. OZL 
0.08 
0.10 
0.15 
0.14 
0.19 
0.19 
0.23 
0.26 
0.29 
0 . 2 8  

54.67 
212.40 
212.40L 

Marker Description 

1. Data was Absent from original raw data file. 
D 
E 
L I M 
P 
R Remote Calibration(System Bias Check) 

Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 

P 
I 
I' 
1 
I 

Display Average 

J 
J 
J 
J 
J 
J 
J 
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Pine Hall Brick 
Cvclone Outlet B 

Calibration Data - km 4 - Pre Test - 02/C02 Monitors 
11/3/92 

St art ing 
11-03-92 

Time 

15:20 
15:21 
15 : 22 
15:23 
15:24 
15 : 25 
15:26 
15:27 
15:28 

Outlet B Outlet B 
02 c02 
%dv %dv 

0.15L 0.05L 
4.15 2.03 
14.17 5.89 
14.18 5.88 
14.17 5.88 
14.11 5.83 
14.11L 5.82 
18.69 7.24 
18.10 13.67L 

Marker Description 

A Data was Absent from origin 1 raw data file. 
D 
E Equipment failure at Outlet A(Data not averaged) 
L 
M Maintenance on sampling system(Data not averaged) 
P 
R Remote Calibration(System Bias Check) 

Sampling halted due to power loss(Data not averaged) 

Local calibration(Initia1 Calibration or Drift Check) 

Port Change(Data not included in average) 

I 
Display Average 

J 
J 

I 2 
J 
d 

1 d 
J 
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I 
1 
1 Pine Hall Brick 

Cyclone Outlet B 
Calibration Drift Check - Run 4 - Post Test 

11/3/92 

Starting 
11-0 3-9 2 

~ 

Time 

19 I 34 
19:35 
19:36 
19 : 37 
19 : 38 
19 : 39 
19:40 
19:41 
19:42 
19:43 
19:44 
19 I 45 
19:46 
19:47 
19:48 

~ ~ ~ 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv ppmdv 

0.03L 
4.71 

14.19 
14.20 
14.21L 
10.31 
6.08 
6.08 
5.95 
0.21 
0.05 
0.07 
0.01 
0.01 
0.01 

0.05L 
2.20 
5.86 
5.89 
5.89 
9.84 
13.93 
13.89L 
13.28 
0.09 
0.06 
0.06 
0.06 
0.05 
0.06 

0.211 
0.22 
0.30 
0.30 
0.32 
0.30 
0.26 

-0.13 
-0.14 
612.60 
846. OOL 
833.00 
55.33 
0.05 

-0.08 

-0.9OL 
-0.92 
-0.93 
-0.95 
-0.96 
-0.96 
-0.98 
-0 * 98 
-0.96 
-0.97 
-0.98 
28.89 
183.50 
206 .OO 
206.10L 

Display Average Description 

Data was Absent from original raw data file. J 
Sampling halted due to power loss(Data not averaged) J 
Equipment failure at Outlet A(Data not averaged) J 
Local calibration(Initia1 Calibration or Drift Check) J 
Maintenance on sampling system(Data not averaged) J 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) d 
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Pine Hall Brick 
Cyclone Outlet B 
Final Bias Check 

11/3/92 

Time 

Starting 
11-03-92 

~ ~ 

Outlet B Outlet B Outlet B Outlet B 
02 co2 co NOx 
%dv %dv PPmdv PPmdv 

20:03 
20:04 
20:05 
20:06 
20:07 
20:08 
20:09 
2O:lO 
20: 11 

Marker Description 

A Data was Abser 
D 
E 
L 
M 
P 
R 

0.04R 
6.77 
14.12R 
10.61 
0.13 
0.09 
3.78 
0.06 
0.02 

from o 

0.08R 
1.94 
5.84R 
3.45 
0.08 
0.06 
0.08 
0.06 
0.05 

iinal raw 

0.30R -0.30R 
0.29 -0.34 
0.30 -0.40 

23.07 -0.42 
716.00 -0.43 
843. OOR -0.45 
788.00 20.20 
88.10 133.90 
1.32 133.3OR 

I 
I 
I 
c 
I 
I 
I 
I 
I Display Average 

a file. J 
Sampling halted due to power loss (Data not averaged) J 
Equipment failure at Outlet A(Data not averaged) J 
Local calibration(Initia1 Calibration or Drift Check) J 
Maintenance on sampling system(Data not averaged) d 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) J 
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I 
I 
s 
e 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 

Pine Hall Brick 
Cyclone Outlet B 

Initial Calibration Data 
11/4/92 

Starting 
11-04-92 

Time 

07 : 17 
07:18 
07:19 
07 : 20 
07:21 
07:22 
07:23 
07 : 24 
07:25 
07:26 
07:27 
07:28 
07:29 
07 : 30 
07:31 
07:32 
07 : 33 
07:34 
07 : 35 
07 : 36 
07:37 
07:38 
07:39 
07:40 
07:41 
07:42 
07:43 
07:44 
07 : 45 
07146 
07:47 
07:48 
07r49 
07 : 50 
07:51 
07 : 52 
07 : 53 
07 : 54 
07~55 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.38L 
13.43 
14.36 
14.20 
14.20 
14.20 
14. ZOL 
11.22 
6.08 
6.07 
6.06 
6.06L 
8.87 
14.18 
14.18 
14.19 
14.12 
14.12 
14.14 
13.40 
0.20 
0.09 
0.08 
0.08 
0.08 
0.08 
0.07 
0.04 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.01 

0.06L 
5.61 
5.84 
5.84 
5.84 
5.84 
5.84 
8.94 
13.77 
13.79 
13.81 
13.78L 
10.66 
5.85 
5.85 
5.85 
5.79 
5.78 
5.781, 
5.34 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.04 
0.04 
0.04 
0.04 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
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0.15L 
0.00 
0.00 

-0.00 
0.00 
0.02 
0.01 
0.01 
0.02 
0.00 
0.01 
0.00 
0.01 
0.00 
0.00 
0.00 
0 .02  
0.00 
0.02 
0.01 

344.00 
830.00 
856 .OO 
'857.00 
861.00 
860.00 
862. OOL 
755.00 
486.40 
484.20 
484.10L 
475.60 
88.10 
0.00 
0.00 
0.00 
0.01 
0.00 
-0.00 

0.151 
0.17 
0.16 
0.17 
0.18 
0.20 
0.22 
0.22 
0.24 
0.25 
0.25 
0.27 
0.27 
0.29 
0.29 
0.28 
0.30 
0.31 
0.32 
0.33 
0.33 
0.34 
0.35 
0.35 
0.52 
0.72 
0.57 
0.49 
0.57 
0.50 
0.48 
6.57 

161.50 
204.40 
212.00 
212.10 
212.20L 
194.00 
137 .SOL 



Pine Hall Brick 
Cyclone Outlet B 

Initial Calibration Data 
11/4/92 

(continued) 

Marker Description 

A Data was Absent from original raw data file. 
D Sampling halted due to power loss(Data not averaged) 
E Equipment failure at Outlet A(Data not averaged) 
L Local calibration(Initia1 Calibration or Drift Check) 
K Maiiitenance an sapling syetem(Data not averaged) 
P Port Change(Data not included in average) 
R Remote Calibration(System Bias Check) 

a Display Average 

I J 
J 
J 
J 
J 
J 
J 

3 
I 
I 
1 
I 
I 
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I 

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

Time 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

09:56 
09:57 
09 : 58 
09 : 59 
l0:OO 
1O:Ol 
10:02 
10 : 03 
lot04 
10:05 
10:06 
10:07 
10:08 

0.06R 0.06R 
4.85 4.09 
6.02 13.84 
6.02 13.76 
6.01R 13.69R 
6.00 13.69 
6.11 9.78 
0.24 0.34 
2.08 0.17 
0.07 0.13 
0.24 0.11 
2.38 0.10 
0.19 0.13 

0.25R 1.48R 
0.30 1.51 
0.28 1.51 
0.21 1.58 
0.23 1.59 
0.24 1.62 
8.35 1.66 

401.90 1.73 
433.10 1.75 
480.60 1.77 
484.20R 1.79 
324.80 87.90 
8.09 136.8OR 

Description 

Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 

A Data was Absent from original raw data file. 
D I E L 
M 
P 
R Remote Calibration(Sy6tem Bias Check) 

Display Average 

I 
I 
I 
I 
I 
I H-120 



Pine Hall Brick 
Cyclone Outlet B 

Calibration Drift Check - Run 5 - Post Test 
11/4/92 

Starting 
11-04-92 

Time 

i3:12 
13:13 
13: 14 
13r15 
13: 16 
13: 17 
13:18 
13:19 
13:20 
13:21 
13:22 
13:23 
13 : 24 
13:25 
13:26 
13:27 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
$dv %dv PPmdv PPmdv 
0.02L 0.05L 
1.62 0.84 

13.92 5.85 
14.00 5.88 
14. OOL 5.88 
13.92 5.82 
6.91 13.26 
5.99 13.89 
5.98 13.90 
5.98 13.91L 
5.96 13.78 
1.08 2.10 
0.08 0.05 
0.07 0.05 
0.05 0.05 
'0.01 0.05 

-0. 08L 
-0.08 
-0.04 
-0.07 
-0.05 
-0.10 
-0.11 
-0.13 
-0.05 
-0.03 
-0.05 

203.90 
846.00 
858. OOL 
755.00 
29.13 

1.1OL 
1.14 
1.13 
1.15 
1.17 
1.26 
1.20 
1.18 
1.20 
1.21 
1.28 
1.25 
1.25 

55.09 
217.20L 

' 1.27 

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

Marker Description Display Average 

A Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

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

Pine Hall Brick 
Cyclone Outlet B 

Calibration Data - Run 6 - Pre Test 
11/4/92 

Starting 
11-04-9 2 

Time 

13:34 
13:35 
13:36 
13:37 
13:38 
13:39 
13:40 
13:41 
13r42 
13:43 
13:44 
13:45 
13:46 
13:47 
13148 
13:49 
13:50 
13:51 
13 : 52 

Description 
- 

,A 

M 

I: 
I 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.01L 
5.47 
14.01 
14.21L 
14.20 
10.14 
6.08 
6.07 
6.07 
3.95 
0.09 
0.08 
0.07 
0.07 
0.07 
0.06 
0.01 
0.01 
0.01 

0.05L -0.09L 
2.50 0.02 
5.88 0.13 
5.89 0.10 
5.90 0.18 
10.14 0.10 
13.95 -0.09 
13.88 0.01 
13.82L -0.06 
8.49 2.46 
0.05 565.70 
0.05 859.00 
0.05 859 .OO 
0.05 858.00 
0.05 
0.05 840.00 
0.05 135.30 

C 5 7 . 0 OL 
0.04 -0.13 
0.05 -0.15 

0.68L 
0.71 
0.66 
0.66 
0.65 
0.66 
0.64 
0.65 
0.64 
0.67 
0.65 
0.65 
0.64 
0.64 
0.64 

27.86 
211.60 
211.50 
211.40L 

Display Average 

J Data was Absent from original raw data file. 
Sampling halted due to power loss(Data not averaged) 2 
Equipment failure at Outlet A(Data not averaged) J 
Local calibration(Initia1 Calibration or Drift Check) J 
Maintenance on sampling system(Data not averaged) J 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) J 

I 
I 
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Pine Hall Brick 
Cvclone Outlet B 

Time 

Calibration Drift Check - Run 6 - Post Test 
11/4/92 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

Starting 
11-04-92 

16 : 55 
16:56 
16:57 
1 6 ~ 5 8  
16:59 
17 : 00 
17 : 01 
17:02 
17:03 
17:04 
17: 05 
17:06 
17:07 
17 : 08 

0.02L 0.05L -0.25L 2.23L 
6.18 2.75 -0.03 2.26 

14.06 5.83 0 . 0 5  2.20 
14.08L 5.84 0.11 2.19 
11.27 8.73 0.02 2.21 
6.02 13.84 
6.01 13.86L 
4.36 9.55 
0.09 0 . 0 5  
0.08 0.05 
0 . 0 8  0 .05  
0 . 0 5  0.06 
0.01 0 .05  
0.01 0.05 

-0.16 2.16 
-0.12 2.16 
10.52 2.17 

680.00 2.13 
860.00 2.13 
86 0. OOL 2.12 
740.00 113.50 
28.72 217.50 
-0.19 217.80L 

Marker Description 

A Data was Absent from original raw data file. 
D Sampling halted due to power loss(Data not averaged) 
E Equipment failure at Outlet A(Data not averaged) 
L Local calibration(Initia1 Calibration or Drift Check) 
M Maintenance on sampling system(Data not averaged) 
P Port Change(Data not included in average) 
R Remote Calibration(System Bias Check) 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Display Average I 
I 
I 

J 
J 
J 
J 
J 
J 

I 
I 
I 
I 
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I 

Time 

1 17:15 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co wox 
%dv 8dv PPmdv PPmdv 

I 
I 
I 
I 
I 
I 
I 

17:16 
17:17 
17118 
17:19 
17:20 
17:21 
17 : 22 
17:23 
17:24 
17:25 
17 : 26 
17 : 27 
17:28 
17:29 
17 : 30 
17:31 
17 : 32 
17:33 
17 : 34 
17 : 35 
17 : 36 
17 : 37 
17 : 38 

0. OOL 
4.86 
14.11 
14.20 
14.21 
14.22L 
9.46 
6.08 
6.08 
6.08 
3.51 
0.09 
0.08 
0.07 
0.07 
0.07 
0.07 
0.05 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.05L 
2.26 
5.87 
5.86 
5.86 
5.86 
10.73 
13.86 
13.84 
13.89L 
7.41 
0.05 
0 . 0 5  
0.05 
0.05 
0.05 
0 .05  
0 . 0 5  
0.04 
0.05 
0 . 0 5  
0 . 0 5  
0.05 
0.05 

-0.22L 
-0.13 
0.19 
0.12 
0.14 
0.08 

-0.04 
-0.11 
-0.11 
-0.09 
58.85 

780.00 
863.00 
861.00 
860.00 
860.00 
860.00L 
774 .OO 
48.69 
-0.17 
-0.17 
-0.26 
-0.18 
-0.18 

0.42L 
0.48 
0.40 
0.41 
0.39 
0.45 
0.46 
0.46 
0.45 
0.45 
0.46 
0.44 
0.43 
0.44 
0.42 
0.42 
0.41 

108.80 
255.40 
244.00 
211.20 
191.60 
201.20 
211.40L 

Display Average 

J 

karker Description 

A Data was Absent from original raw data file. 1 D 
1 M Maintenance on sampling system(Data not averaged) J 

I 

Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 

P Port Change(Data not included in average) J 
R Remote Calibration(Sy6tem Bias Check) J 
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Pine Hall Brick 
Cyclone Outlet B 

Calibration Drift Check - Run 7 - Post Test 
11/4/92 

Starting 
11-04-92 

Time 

23:OO 
23:Ol 
23:02 
23:03 
23:04 
23:05 
23 : 06 
2 3 ~ 0 7  
23:08 
23: 09 
23:lO 
23:ll 
23:12 
23:13 
23:14 
23:15 
23:16 
23:17 
23:18 

~ ~~ ~~ ~ ~ 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv ppmdv 

0.01L 
3.11 
13.65 
13.74 
13.73L 
13.66 
12.25 
5.93 
5.90 
5.89 
4.90 
0.14 
0.09 
0.08 
0.10 
0.02 
0.01 
0.01 
0.01 

0.06L 
1.46 
5.65 
5.72 
5.72 
5.72 
6.73 
13.57 
13.55 
13.58L 
10.69 
0.10 
0.10 
0.10 
0.11 
0.09 
0.09 
0.07 
0.06 

-0.17L 
-0.13 
0.09 
0.05 
0.09 
0.03 

-0.04 
-0.17 
-0.07 
-0.16 
0.56 

570.00 
837.00 
839. OOL 
833.00 
185.20 

0.51 
-0.19 
-0.15 

1.81L 
2.16 
1.83 
1.83 
1.88 
2.49 
2.47 
1.78 
1.75 
1.71 
1.77 
1.71 
1.70 
1.70 

11.71 
163.80 
166.30 
194.90 
214 .SOL 

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

Marker Description Display Average 

A Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 

M Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) d 

J 
J 

E Equipment failure at Outlet A(Data not averaged) 
L Local calibration(Initia1 Calibration or Drift Check) 

I 
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I 
I 
I 
I 
I 
.1 
I 
I 
1 
I 

Time 

Outlet B Outlet B Outlet B Outlet B 
0 2  c02 co NOX 
%dv %dv PPmdv PPmdv 

23:33 
23:34 
23:35 
23:36 
23:37 
23:38 
23:39 
23:40 
23:41 
23:42 
23r43  
23:44 
23:45 

0.02R 0.06R 
3 .23  1 . 9 1  
6.19 13.26 
5.88R 13.56R 
6 . 9 1  7 .45  

10 .42  0 .14  
13 .57  0.10 

0 .43  0 . 0 8  
0 .03  0 .08  
0 .03  0 .06  
2 . 4 3  0 . 0 6  
0 .65  0 . 0 7  
0 . 0 3  0.06 

-0.17R 2.61R 
-0 .19  2 . 6 3  
-0.17 2 . 6 3  
-0 .19  2 .62  

9 . 5 3  2 . 7 0  
2 7 4 . 8 0  2 .94  
149 .40  2 . 8 5  
406.00  2.66 
479.40  2 .62  
4 8 0 .  OOR 2.59  
431 .70  47 .73  

28.24 135 .40  
0.87 140.20R 

F e r  Description 

A Data was Absent from original raw data file. 
D 1 E 
L 
M 1 P R Remote Calibration(System Bias Check) 

Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 

Display Average 

J 
J 
J 
J 
J 
J 
J 

'I 
1 
I 
I 
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Pine Hall Brick 
Cyclone Outlet B 

Initial Calibration Data 
11/5/92 

1 
1 
1 

Starting 
11-05-92 

T i m e  

06:53 
06:54 
06 : 55 
06:56 
06:57 
06:58 
06 : 59 
07:OO 
07:Ol 
07 : 02 
07:03 
07:04 
07 : 05 
07 : 06 
07 : 07 
07:08 
07:09 
07 : 10 
07:ll 
07:12 
07:13 
07:14 
07:15 
07:16 
07:17 
07:18 
07:19 
07:20 
07:21 
07:22 
07:23 
07:24 
07:25 
07:26 
07:27 
07:28 
07:23 
07:30 
07:31 
07 : 32 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.02L 
0.03 
10.72 
14.18 
14.21 
14.22L 
14.17 
7.87 
6.12 
6.12 
6.12 
6.12L 
6.09 
6.11 
6.18 
6.26 
6.37 
6.49 
6.62 
6.76 
6.91 
7.05 
7.21 
7.37 
7.53 
7.69 
7.86 
8.02 
8.18 
8.34 
8.50 
8.66 
8.82 
8.97 
9.12 
9.26 
4.ai 
9.56 
9.70 
9.84 

0.06L 
0.06 
4.61 
5.83 
5.83 
5.84 
5.81 
12.35 
13.80 
13.81 
13.83 
13.83L 
13.50 
6.05 
5.88 
5.87 
5.82L 
5.80 
5.81 
5.80 
5.79 
5.80 
5.79 
5.79 
5.78 
5.78 
5.77 
5.76 
5.74 
5.74 
5.72 
5.72 
5.71 
5.71 
5.70 
5.70 
5.63 
5.68 
5.67 
5.66 

H-127 

-0.24L 
-0.31 
0.04 

-0.01 
0.03 
0.07 
-0.00 
-0.07 
-0.23 
-0.09 
-0.10 
-0.17 
-0.12 
-0.12 
-0.12 
- 0 . 0 8  
0.43 

335.40 
902.00 
895.00 
873.00 
871.00 
849.00 
852.00 
856.00 
855. OOL 
854.00 
790.00 
490.80 
488.50 
488.00 
487.50L 
243.80 

1.22 
1.10 
1.13 
i.i5 
1.14 
1.16 
1.15 

-0.04L 
2.27 
2.15 
3.83 
2.94 
2.09 
1.46 
1.01 
0.64 
0.39 
0.23 
0.11 

-0.02 
-0.09 
-0.18 
-0.25 
-0.31 
-0.39 
-0.45 
-0.49 
-0.57 
-0.63 
-0.68 
-0.67 
-0.73 
-0.79 
-0.82 
-0.85 
-0.88 
-0.91 
-0.79 
19.10 
-1.61 
-1.64 
-0.10 
0.33 

2 8 .  ui 
242.30 
240.00 
240.10 



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

Starting 
11-05-92 

Time 

07 : 33 
07r34 
07:35 
07r36 
07:37 
07:38 
07 : 39 
07:40 
07:41 
07r42 
07r43 
07 : 44 
07:45 
07r46 
07:47 
07:48 
07:49 
07r50 
07r5l 
07:52 
07:53 
07:54 
07:55 

Pine Hall Brick 
Cyclone Outlet B 

Initial Calibration Data 
11/5/92 

(continued) 

Outlet B Outlet B Outlet B Outlet B 
02 coz co HQX 
%dv %dv PPmdv PPmdv 

9.98 
10.12 
10.25 
10.39 
10.52 
10.65 
10.77 
10.90 
11.03 
11.15 
11.27 
11.39 
11.51 
11.63 
11.74 
11.85 
11.95 
12.06 
12.16 
12.26 
12.36 
12.47 
12.56 

5.65 
5.66 
5.66 
5.65 
5.65 
5.65 
5.65 
5.64 
5.64 
5.64 
5.64 
5.63 
5.62 
5.62 
5.62 
5.62 
5.62 
5.62 
5.62 
5.61 
5.60 
5.60 
5.60 

1.17 
1.16 
1.17 
1.21 
1.17 
1.18 
1.18 
1.23 
1.22 
1.23 
1.21 
1.22 
1.22 
1.21 
1.24 
1.25 
1.24 
1.25 
1.20 
1.25 
1.23 
1.22 
1.19 

240.30 
240.60 
240.90 
239 .50 
211.60 
211.50 
211.50 
211.20 
210.90 
210.60 
210.30 
210.10 
209.80 
209 .70  
209.50 
209.40 
209.30 
209.20 
209.10 
210.90 
210.60L 
139.70 
135. OOL 

Display Average 

J 

I 
Marker Description - 

Data was Absent from original raw data file. 
Sampling halted due to power loss(Data not averaged) J 

E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling eystem(Data not averaged) J 
P Port Change(Data not included in average) J 

Remote Calibration(System Bias Check) J 

I 
I” 
I 
1 H-128 



Marker 

Pine Hall Brick 
Cyclone Outlet B 
Initial Bias Check 

11/5/92 

Starting 
11-05-92 

Time 

08:26 
08:27 
08128 
08:29 
08:30 
08:31 
08:32 

Description 

Outlet B 

0.03 
0.03 

14.35R 

A 
D 
E 
L 
M 
P 
R 

Outlet B 
c02 
%dv 

0.07 
0.06 
0.08 
0.07 
0.06 
2.02 
5.76R 

Outlet B 
co 

PPmdv 

1.33 
1.37 

23.09 
446.60 
487.50R 
436.50 
28.21 

Outlet B 

140.60R 
141.20 
82.60 
-0.96 
-0.92 
-0.97 
-0.92 

Data was Absent from original raw data file. 
Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 
Remote Calibration(System Bias Check) 

I 
I 
I 
1 
I 
I 
I 

Display Average 1 
I J 

J 
J 
J 

I 2 
J 
J 

I 
1 
I 
I 
I 

I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

~ ~~ 

Time 

Pine Hall Brick 
Cyclone Outlet B 

Calibration Drift Check - Run 8 - Post Test 
11/5/92 

~ ~~ ~ ~~ 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

Starting 
11-05-92 

12 : 06 
12:07 
12:08 
12:09 
12:lO 
12:ll 
12 : 12 
12:13 
12:14 
12:15 
12:16 
12:17 
12:18 

0.04L 0.06L -0.15L 
4.18 1.95 -0.03 
14.40 5.85 0.25 
14.45L 5.85 0.21 
12.43 7.93 0.10 
6.23 13.82 -0.04 
6.22 13.85L -0.05 
6.17 13.71 -0.06 
6.20 13.65 482.80 
6.27 13.63 856. OOL 
6.36 13.63 833.00 
6.48 13.62 788.00 
6.61 13.60 787 .OO 

-1. OlL 
-0.74 
0.88 
0.94 
0.80 
0.65 
0.50 
0.40 
0.33 
0.30 

61.04 
186.80 
204.70L 

,(Marker Description 

A Data was Absent from original raw data file. 
D I E L Local calibration(Initia1 Calibration or Drift Check) 
M Maintenance on sampling system(Data not averaged) 
P Port Change(Data not included in average) 1 R Remote Calibration(System Bias Check) 

Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 

Display Average 

J 
J 
J 
J 
J 
J 
J 

1 
I 
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I 

Pine Hall Brick 
Cyclone Outlet B 

Calibration Data - Run 9 - Pre Test 
1 1 / 5 / 9 2  

Starting 
11-05-92 

Time 

12:24 
1 2  : 2 5  
12:26 
12:27 
1 2  : 2 8  
12:29 
1 2  : 30 
1 2  : 31 
1 2  : 32 
1 2  : 33 
12:34 
1 2  : 35 
12:36  
12:37 
1 2  : 38 
12:39 
12:40 
12 :41  
12:42 
12:43 

~ ~~ ~ 

Outlet B Outlet B Outlet B Outlet B 
0 2  c02 co NOX 
%dv %dv PPmdv PPmdv 

0.01L 
4 . 6 1  

1 4 . 4 2  
1 4 . 3 1  
14 .27L  
1 4 . 1 8  
1 4 . 1 5  
1 4 . 1 7  
1 4 . 2 0  
1 4 . 2 3  
1 4 . 2 6  
1 4 . 3 0  
1 4 . 3 5  
1 4 . 4 0  
1 4 . 4 5  
1 4 . 5 0  
1 4 . 5 6  
1 4 . 6 2  
1 4 . 6 7  
1 4 . 7 3  

0 .06L  
2 . 1 8  
5 .82  
5 . 8 4  
5.83 

1 0 . 4 3  
1 3 . 7 8  
1 3 . 8 4  
1 3 . 8 5 L  
1 3 . 8 6  

7 . 8 4  
0 . 1 6  
0 . 1 1  
0 . 1 0  
0 . 0 9  
0 . 0 9  
0 .10 
0 .07  
0 .07  
0 . 0 7  

-0.20L 
-0.04 

0 .09  
0 . 1 2  
0 .14  
0 .15  
0 .19  
0 . 2 4  
0 . 2 0  
0.19 

4 5 . 2 6  
7 7 8 . 0 0  
861 .00  
861 .00  
861 .00  
863. OOL 
720.00  
543 .00  
5 4 2 . 5 0  
542 .10  

0.141 
0 .47  
3 .68  
4 .53  
4 . 6 1  
4 . 3 0  
3 .88  
3 .48  
3 .17  
2 . 9 5  
2 . 7 5  
2 . 6 0  
2 . 4 9  
2 . 4 1  
2 .37  
2 . 3 2  

64 .26  
1 9 8 . 4 0  
204 .80  
212 .50L 

1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Marker Description Display Average 1 
1 
1 

A Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
H Maintenance on sampling aystem(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Time 

15:59 
16:OO 
16:Ol 
16 : 02 
16:03 
16 : 04 
16 : 05 
16 : 06 
16:07 
16:08 
16:09 
16:lO 

-_ 

Pine Hall Brick 
Cyclone Outlet B 

Calibration Drift Check - Run 9 - Post Test 
11/5/92 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.02L 0.06L -0.32L 3.43L 
6.59 0.05 -0.07 3.90 

14.09L 0.06 0.19 4.13 
9.61 4.62 -0.03 4.19 
6.52 13.83L -0.13 4.25 
6.65 13.66 5.71 4.29 
6.78 13.65 641.10 4.34 
6.90 13.64 865.00 4.40 
7.03 13.64 86 7. OOL 4.45 
7.17 13.63 588.80 4.50 
7.31 13.62 5.74 197.30 
7.46 13.61 6.49 217.90L 

Starting 
11-05-92 

Marker Description 

A Data was Absent from original raw data file. 
D 

I E L 
M 
P 1 R 

Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 
Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 
Remote Calibration(Sy6tem Bias Check) 

I Display Average 

J 
J 
J 
J 
J 
J 
J 

I 
I 
I 
I 
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Time 

16:16 
16:17 
16:18 
16:19 
16:20 
16:21 
16:22 
16:23 
16 : 24 
16:25 
16:26 
16 : 27 
16:28 
16:29 
16 : 30 
16:31 

Outlet B Outlet B Outlet B Outlet B 
02 eo2 CO NOx 
%dv %dv PPmdv PPmdv 

Marker Description 

0.01L 
0.82 

13.91 
14.16 
14.23L 
14.14 
14.14 
14.15 
14.02 
14.29 
14.64 
14.27 
14.31 
14.35 
14.40 
14.43 

0.06L 
0.05 
0.06 
0.07 
0.08 
5.99 
13.81 
13.84L 
13.69 
13.67 
13.66 
13.64 
13.64 
13.64 
13.62 
13.60 

-0.26L 
-0.19 
0.11 
0.12 
0.05 
0.08 
0.16 
0.12 
2.18 

621.10 
865.00 
863.00 
862. OOL 
862.00 
861.00 
859.00 

0.49L 
0.75 
1.09 
1.21 
1.19 
1.18 
1.19 
1.22 
1.24 
1.25 
1.30 
1.35 
0.86 

~ .. 

i89.30 
212.50 
212.00L 

I 
I 
I 
I 
1 
I 
t 
1 
I 
I Display Average 

A Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

I 
I 

11-133 

I 

I 
I 

i 



I 
I 
I 
1 
I 
1 
I 
I 
1 
1 

Pine Hall Brick 
Cyclone Outlet B 

Calibration Drift Check - Run 10 - Post Test 
11/5/92 

Starting 
11-05-92 

18:06 
18107 
l8:08 
18:09 
18:lO 
l8:ll 
18:12 
18:13 
18: 14 
18:15 
18:16 
18:17 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0 . 0 3 L  0.06L -0.2OL -0.67L 
4.40 0.06 -0.08 -0.44 
14.15 0.06 0.19 -0.22 
14.21L 0.06 0.15 -0.16 
14.15 6.75 0.16 -0.16 
14.16 13.81L 0.19 -0.19 
14.19 11.82 93.10 -0.23 
14.22 10.63 823.00 -0.24 
14.27 10.52 857. OOL -0.26 
14.30 10.43 846.00 -0.26 
14.35 10.36 233.20 111.70 
14.40 10.31 128.40 204.90L 

Marker Description 

k Data was Absent from original raw data file. 
D Sampling halted due to power loss(Data not averaged) 
E Equipment failure at Outlet A(Data not averaged) 1 L Local calibration(Initia1 Calibration or Drift Check) 
M Maintenance on sampling system(Data not averaged) 
P Port Change(Data not included in average) 

1 R Remote Calibration(Sy6tem Bias Check) 

1 
I 

H-134 

Dieplay Average 

J 
u/ 
J 
J 
J 
J 
J 



Pine Hall Brick 
Cyclone Outlet B 
Final Bias Check 

11/5/92 

Time 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

18 : 45 
18:46 
18:47 
18:48 
18 : 49 
18:50 
18:51 
18:52 

I 
I 
I 
I 
8 
I 
1 

0.51R 0.07R 0.07R -0.92R 
4.20 6.29 0.02 -0.98 
6.10R 13.65R -0.07 -1.05 
5.77 9.10 7.05 -1.07 
0.05 0.09 400.10 -1.07 
0.03 0.06 486.80R -1.12 
2.35 0.06 433.90 45.89 
0.03 0.06 27.54 140.10R 

I 

I 
I 

Marker Description Display Average 

D Sampling halted due to power loss(Data not averaged) J J 1 A Data was Absent from original raw data file. 

E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(Sy6tem Bias Check) J 

H-135 

I 
I 
I 
I 
I 



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

Starting 
11-06-92 

Time 

Pine Hall Brick 
Cyclone Outlet B 

Initial Calibration Data 
11/6/92 

07130 
07:31 
07:32 
07:33 
07 : 34 
07:35 
07:36 
07:37 
07 : 38 
07:39 
07:40 
07:41 
07:42 
07:43 
07144 
07:45 
07146 
07:47 
07:48 
07:49 
07 : 50 
07:51 
07:52 
07 : 53 
07:54 
07 : 55 
07 : 56 
07:57 
07158 
07:59 
08:OO 
08:Ol 
08:02 
08:03 
08:04 
08:05 
08:06 
08:07 
08:08 
08:09 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.01L 
1.11 

14.67 
14.44 
14.21 
14.22L 
13.36 
6.20 
6.13 
6.11 
6.11L 
6.08 
6.11 
6.17 
6.26 
6.36 
6.47 
6.59 
6.72 
6.85 
6.98 
7.12 
7.27 
7.41 
7.55 
7.70 
7.84 
7.98 
8.12 
8.26 
8.40 
8.53 
8.67 
8.80 
8.93 
9.06 
9.19 
9.32 
9.44 
9.56 

0.05L 
0.64 
5.90 
5.88 
5 . 8 6  
5.85 
5.86 
11.90 
14.11 
14.01 
13.84L 
13.26 
5.96 
5.91 
5.85L 
5.84 
5.83 
5.83 
5.83 
5.83 
5.83 
5.83 
5.84 
5.83 
5.83 
5.82 
5.82 
5.82 
5.82 
5.82 
5.82 
5.81 
5.80  
5.79 
5.80 
5.79 
5.78 
5.77 
5.76 
5.76 

H-136 

-0.08L 
-0.02 
0.15 
0.17 
0.13 
0.22 
0.14 
0.05 
0.01 
0.00 
-0.01 
0.03 
0.06 
0.10 
0.05 

360.80 
858.00 
856 .OO 
853.00 
854.00 
855.00 
858.00  
856 .OO 
856. OOL 
848.00 
542.40 
485.80 
485.10L 
472.60 
87.30 
27.96 
27.98 
27.92 
27.94 
27.95 
27.95 
27.98 
27.97 
27.99 
28.19 

0.071 
0.05 
0.03 
0.03 
0.05 
0.01 

-0.02 
-0.03 
-0.04 
-0.05 
-0.07 
-0.09 
-0.09 
-0.11 
-0.11 
-0.11 
-0.14 
-0.13 
-0.11 
-0.14 
-0.12 
-0.11 
-0.12 
-0.12 
-0.10 
-0.10 
-0.10 
-0.10 
-0.08 
88.00 
90.90 
0.34 
0.20 
0.13 

76.00 
169.60 
189 .oo 
211.70 
2 11.9OL 
208.00 



I 

Time 

08:lO 
08:ll 
08:12 

Marker 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

9.67 5.76 28.18 138.30 
9.79 5.76 27.95 137.80 
9.91 5.75 28.18 136.10L 

A 
D 
E 
L 
M 
P 
R 

Pine Hall Brick 
Cvclone Outlet B 

Initial Calibration Data 
11 / 6 / 9 2 

(continued) 

Starting 
11-06-92 

I 
1 
I 
I 
3: 
I 

Description Display Average 1 
1 
1 

Data was Absent from original raw data file. J 
Sampling halted due to power loss(Data not averaged) J 
Equipment failure at Outlet A(Data not averaged) J 
Local calibration(Initia1 Calibration or Drift Check) J 
Maintenance on sampling system(Data not averaged) J 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) J 

I 

H-137 
' I  
I '  



I 

Time 

I 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv ppmdv PPmdv 

t 
I 
I 
I 
1 
I 
1 

Pine Hall Brick 
Cyclone Outlet B 
Initial Bias Check 

11/6/92 

Starting 
11-06-92 

I 09:38 
09 : 39 
09140 
09:41 
09:42 
09:43 
09 : 44 
09:45 
09146 
09:47 
09:48 
09 : 49 

0.02R 
10.69 
14.28 
14.32R 
13.78 
2.73 
1.53 
1.50 
0.85 
0.03 
4.11 
0.06 

0.06R 
3.56 
5.63 
5.61R 
3.25 
0.08 
0.07 
0.07 
0.06 
0.06 
0.06 
0.06 

-0.06R 0.68R 
-0.10 0.70 
0.01 0.67 

-0.02 0.67 
1.44 0.71 

321.90 0.72 
447.60 0.73 
450.80 0.74 
455.60 0.78 
484. OOR 0.80 
451.40 30.22 
34.67 140.30R 

Marker Description 

I A 
D 
E I L 
M 
P I R 

Data was Absent from original raw data file. 
Sampling halted due to power loss(Data not averaged) 
Equipment failure at Outlet A(Data not averaged) 
Local calibration( Initial Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 
Remote Calibration(System Bias Check) 

Display Average 

J 
J 
J 
J 
J 
J 
J 

I 
I 
I 

I H-138 



Pine Hall Brick 
Cvclone Outlet B 

Calibration Driit Check - Run 11 - Post Test 
11/6/92 

Starting 
11-06-92 

Time 

15133 
15:34 
15:35 
15:36 
15:37 
15:38 
15: 39 
15:40 
15:41 
15:42 
15:43 
15:44 
15:45 
15:46 
15:47 
15:48 
15:49 
15:50 
15:51 
15:52 
15153 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.06L 
7.60 
14.11 
14.12 
14.13L 
14.06 
6.55 
6.59 
6.71 
6.83 
6.96 
7.09 
7.22 
7.36 
7.52 
7.68 
7.86 
8.01 
8.15 
8.30 
8.44 

0.06L 
0.09 
0.11 
0.11 
0.11 
0.12 
10.79 
13.86 
13.87 
13.86L 
13.74 
13.06 
11.21 
11.22 
11.23 
11.22 
11.21 
11.20 
11.21 
11.23 
11.24 

-0.29L 
-0.12 
0.02 
-0.01 
-0.01 
0.00 

-0.15 
-0.17 
-0.13 
-0.15 
-0.06 
-0.08 

489.70 
862 .OO 
865.00 
865.00 
865. OOL 
592.80 

5.07 
1.84 
1.02 

2.94L 
3.00 
3.11 
3.15 
3.17 
3.19 
3.21 
3.23 
3.23 
3.26 
3.24 
3.26 
3.32 
3.29 
3.27 
3.26 
3.30 
66.05 

216.68 
217.57 
218.29L 

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

Marker Description Display Average 

J J I A Data was Absent from original raw data file. 
D Sampling halted due to power loss(Data not averaged) 

I 
I 

E Equipment failure at Outlet A(Data not averaged) J 
L Local calibration(Initia1 Calibration or Drift Check) J 
M Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 
R Remote Calibration(System Bias Check) J 

H-139 

~ 



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

Pine Hall Brick 
Cyclone Outlet B 

Calibration Data - Run 12 - Pre Test 
11/6/92 

Starting 
11-06-92 

Time 

16:Ol 
16:02 
16 : 03 
16:04 
16:05 
16:06 
16 : 07 
16 : 08 
16 : 09 
16 : 10 
16:ll 
16 : 12 
16:13 
16 : 14 
16:15 
16:16 
16 : 17 
16:18 
16 : 19 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPrndV PPmdv 

0.01L 
9.95 

14.16 
14.24 
14.26L 
10.40 
6.93 
7.07 
7.20 
7.33 
7.45 
7.58 
7.71 
7.83 
7.95 
8.08 
8.21 
8.35 
8.47 

0.05L 
2.10 
2.99 
3.06 
3.11 
6.45 
13.88 
13.89L 
7.74 
0.55 
0.56 
0.56 
0.56 
0.57 
0.58 
0.58 
0.58 
0.58 
0.59 

-0.30L 
-0.14 
0.00 

-0.05 
-0.06 
-0.08 
-0.15 
-0.19 
3.86 

694.50 
866.00 
868.00 
866.00 
863.00L 
860.00 
860.00 
860.00 
858.00 
859.00 

0.551 
0.71 
0.87 
0.91 
0.90 
0.96 
0.94 
0.90 
0.93 
0.92 
0.91 
0.90 
0.91 

. 0.92 
0.94 

56.47 
215.50 
212.40 
212.40L 

Display Average rker Description 

Data was Absent from original raw data file. J 
D Sampling halted due to power loss(Data not averaged) J 
E Equipment failure at Outlet A(Data not averaged) J 

H Maintenance on sampling system(Data not averaged) J 
P Port Change(Data not included in average) J 

I L Local calibration(Initia1 Calibration or Drift Check) J 

I R Remote Calibration(System Bias Check) J 

I 
H-140 



I 

Time 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

21:14 
21:15 
21:16 
21117 
21:18 
21:19 
21:20 
21:21 
21:22 
21123 
2 1 ~ 2 4  
21125 
21126 
21:27 

0.05L 
5.80 
14.38L 
14.26 
14.25 
14.26 
14.28 
14.30 
14.33 
14.37 
14.41 
14.45 
14.49 
14.53 

0.06L -0.16L -1.26L 
2.61 -0.15 -1.27 
5.83 0.04 -1.16 
6.47 0.01 -1.14 
13.83 -0.07 -1.15 
13.88 -0.14 -1.18 
13.88L -0.11 -1.20 
12.55 23.07 -1.24 
11.62 727.00 -1.29 
11.62 853.00 -1.32 
11.63 853. OOL -1.35 
11.63 608.90 -1.37 
11.64 158.30 97.00 
11.63 158.40 213.90L 

Marker Description 

A Data was Absent from original raw data file. 
D 
E Equipment failure at Outlet A(Data not averaged) 
L 
H 
P 
R Remote Calibration(System Bias Check) 

Sampling halted due to power loss(Data not averaged) 

Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 
Port Change(Data not included in average) 

I 
I 
I 
I 
3 
I 
I 
1 
1 

Display Average 1 
I J 

J 
J 

1 '  
2 
J 
J 
J 

I 

I 

H-141 

I 
I 



I 
I 
t 
I 

T h e  1 
1 
1 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

I 

22:17 
22:18 
22119 
22:20 

Pine Hall Brick 
Cyclone Outlet B 
Final Bias Check 

11/6/92 

0.05R 0.05R 0.32R -1.24R 
8.69 1.23 0.32 -1.09 
14.41R 5.84R 0.62 -1.06 
7.84 1.05 67.43 -0.93 

Starting 
11-06-92 

22:21 
22:22 
22123 
22 : 24 
22:25 

7.06 0.08 376.50 -0.97 
6.44 0.09 486.20R -0.98 
5.93 0.09 207.60 1.65 
5.53 0.10 56.53 139.80 
5.22 0.10 0.59 141.60R 

p r  Description 

A Data was Absent from original raw data file. 
D Sampling halted due to power loss(Data not averaged) 

Equipment failure at Outlet A(Data not averaged) 
L Local calibration(Initia1 Calibration or Drift Check) 
M Maintenance on sampling system(Data not averaged) I P 

Port Change(Data not included in average) 
R Remote Calibration(System Bias Check) 

I 

Display Average 

J 
J 
J 
J 
J 
J 
J 

:I 
I 
I 
I H-142 



St art ing 
11-07-92 

Time 

07:12 
07 : 13 
07:14 
07 : 15 
07:16 
07: 17 
07 : 18 
07:19 
07:20 
07:21 
07 : 22 
07:23 
07:24 
07 : 25 
07:26 
07:27 
07:28 
07:29 
07 : 30 
07:31 
07 : 32 
07 : 33 
07 : 34 
07 : 35 
07 : 36 
07 : 37 
07138 
07:39 
07:40 
07:41 
07142 
07:43 
07:44 
07:45 
07:46 
07r47 
07:48 

Pine Hall Brick 
Cyclone Outlet B 

Initial Calibration Data 
11/7/92 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv %dv PPmdv PPmdv 

0.01L 
0.22 
8.00 
14.46 
14.51 
14.23 
14.24 
14.25L 
13.44 
6.25 
6.33 
6.43 
6.54 
6.66 
6.46 
6.11 
6.11 
6.11L 
6.27 
6.35 
5.48 
6.16 
6.54 
6.68 
6.80 
6.93 
7.07 
7.21 
7.35 
7.50 
7.66 
7.82 
7.97 
8.12 
8.27 
A-42 
8.56 

0.05L 
0.05 
3.71 
5.83 
5.82 
5.82 
5.81 
5.81 
5.80 
5.80 
8.11 
13.97 
13.87 
13.83L 
13.65 
13.61 
13.60 
13.62 
8.77 
5.91L 
4.53 
0.39 
0.40 
0.40 
0.41 
0.41 
0.41 
0.42 
0.42 
0.43 
0.43 
0.43 
0.44 
0.44 
0.44 
n : 4 5  
0.45 

H-143 

-0.11L 
-0.15 
0.05 
0.09 
0.11 
0.04 
0.10 
0.10 
0.12 
0.03 
0.09 
0.09 
0.14 
0.20 
0.08 
-0.08 
-0.10 
0.02 
0.02 
0.14 
0.21 

346.10 
846.00 
849.00 
852.00 
851.00L 
779.00 
490.60 
483.00L 
467.90 
33.26 
1.14 
1.13 
1.18 
1.16 
1.91-1 

1.20 
-.-- 

-0.34L 
-0.38 
-0.43 
-0.44 
-0.50 
-0.55 
-0.57 
-0.59 
-0.63 
-0.64 
-0.68 
-0.67 
-0.70 
-0.69 
-0.71 
-0.70 
-0.71 
-0.72 
-0.71 
-0.70 
-0.72 
-0.71 
-0.70 
-0.74 
-0.74 
-0.75 
-0.75 
-0.77 
-0.77 
65.12 

251.30 
233.50 
211.90 
211.80 
212.10L 
I A R  qn 
138.90L 
- _ - _ - -  

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



I 
I 

Pine Hall Brick 
Cyclone Outlet B 

Initial Calibration Data 
11/7/92 

(continued) 

I 
I 
Marker Description 

I A Data was Absent from original raw data file. 
D Sampling halted due to power loss(Data not averaged) 
E Equiptent failure at Outlet I.<i)ata not averaqed) 

Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 

P Port Change(Data not included in average) 

1 R Remote Calibration( System Bias Check) 

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

I 

H-144 

Display Average 

J 
J 
J 
J 
bJ 
bJ 
J 



Time 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOX 
%dv %dv PPmdv PPmdv 

~ 

I 
1 
I 
I 
1 
3 
1 
I 
1 

08:Ol 
08:02 
08:03 
08:04 
08:05 
08:06 
08:07 
08:OB 
08:09 
O8:lO 
08:ll 

Marker Description 

A Data Was Absent from original raw data file. 
D 
E Equipment failure at Outlet A(Data not averaged) 
L 
M 
P Port Change(Data not included in average) 
R Remote Calibration(System Bias Check) 

Sampling halted due to power loss(Data not averaged) 

Local calibration(Initia1 Calibration or Drift Check) 
Maintenance on sampling system(Data not averaged) 

0.02R 0.05R 0.23R -0.48R 
5.00 0.06 0.38 -0.47 
14.34 5 . 8 2  0.38 -0.50 
14.37R 5.83R 0.38 -0.48 
13.25 5.76 0.29 -0.41 
13.15 5.61 12.45 -0.40 
13.05 5.23 262.30 -0.41 
13.45 5.06 485.20R -0.46 
14.10 4.98 412.30 78.52 
14.25 4.56 302.50 138.90 
14.65 4.58 301.90 139.60R 

Display Average I 
I J 

J 
J 
J 
J 
J I 

1 
J 

I 
I 

1 



1 
I 
I 
t 
I 
I 
1 
I 
I 
I 

Time 

Outlet B Outlet B Outlet B Outlet B 
02 c02 CO NOx 
%dv %dv PPmdv PPmdv 

13:26 
13:27 
13:28 
13:29 
13:30 
13:31 
13:32 
13:33 
13:34 
13:35 
13:36 
13:37 

0.04L 
3.47 

14.10 
14.16L 
10.97 
9.03 

0.05L 
0.05 
0.06 
0.06 
5.11 
13.81L 

-0.2OL 
-0.18 
0.11 
0.18 
0.01 

-0.05 

-0.43L 
-0.37 
-0.34 
-0.34 
-0.35 
-0.36 

9.14 13.68 24.56 -0.38 
9.23 13.65 704.00 -0.39 
9.34 13.62 855. OOL -0.40 
9.45 13.60 855.00 35.20 
9.56 13.60 853.00 185.30 
9.66 13.59 854.00 206.90L 

e r k e r  Description - 
A Data was Absent from original raw data file. 

Sampling halted due to power loss(Data not averaged) I Equipment failure at Outlet A(Data not averaged) 
L Local calibration(Initia1 Calibration or Drift Check) 
M Maintenance on sampling system(Data not averaged) 
P Port Change(Data not included in average) 1 R Remote Calibration(System Bias Check) 

I 

1 
I 

I ,  

Display Average 

J 
J 
J 
J 
J 
J 
J 

II H-146 



1 

Time 

Marker 

Outlet B Outlet B Outlet B Outlet B 
02 c02 co NOx 
%dv 8dv ppmdv m m d v  

A 
D 
E 
L 
M 
P 
R 

14:29 
14t30 
14t31 
14:32 
14 : 33 
14:34 
14:35 
14:36 
14 : 37 

Pine Hall Brick 
Cvclone Outlet B 

0.04R 0.06R -0.14R -0.68R 
2.74 0.96 -0.16 -0.58 
14.35R 5.81R -0.16 -0.64 
14.32 5.76 -0.17 -0.59 
14.26 5.65 5.67 -0.60 
14.17 5.64 267.40 -0.59 
14.18 5.57 487.50R -0.63 
14.12 5.49 311.50 57.65 
14.09 5.40 65.34 133.10R 

F'lnal Bias Check 
11/7/92 

Starting 
11-07-92 

1 
I 
1 
I 
1 
I 
I 
1 
I 
I 

Description Display Average 

Data was Absent from original raw data file. J 
Sampling halted due to power loss(Data not averaged) J 
Equipment failure at Outlet A(Data not averaged) J 
Local calibration(Initia1 Calibration or Drift Check) J 
Maintenance on sampling system(Data not averaged) J 
Port Change(Data not included in average) J 
Remote Calibration(System Bias Check) J 

1 
I 
I 
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Marker Description 

Pine Hall Brick 
Cyclone Outlet B 

Initial Calibration Data 
11/06/92 

Starting 
11-06-92 

Outlet B 1 THC 
Time PPmW 

08:31 
08:32 
08:33 
08 : 34 
08:35 
08:36 
08:37 
08:38 
08: 39 
08:40 
08:41 
08 : 42 
08 : 43 
08:44 
08:45 
08:46 
08:47 
08 : 48 
08:49 
08:50 
08:51 
08:52 
08:53 
08 : 54 
08:55 
08:56 
08:57 
08:58 
08 : 59 
09:oo 
09:Ol 
09:02 

1.07R 
2.06 
2.38 
2.53 
2.34 
2.06 
2.14 
2.09 
2.08 
2.02 

742.00 
843.00 
851. OOR 

11.45 
396.80 
562.70R 
12.64 
2.78 
2.55 
2.51 
2.52 
2.69 
2.58 
2.44 
2.55 
2.61 

96.50 
255.90 
256.20 
256.50 
256.70R 

348.70 

1 R Remote Calibration(System Bias Check) 

Display Average 
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Pine Hall Brick 
Cyclone Outlet B 

Calibration Drift Check - Run 1 - Post Test 
11/06/92 

Starting 
11-06-92 

Time 

Outlet B 
THC 
PPmw. 

16:43 

16:45 
16:46 
16:47 
16:48 
16:49 

16:44 
2.77R 
3.34 

490.60 
792.00 
852.00 
851.00 
852. OOR 

Marker Description 

R Remote Calibration(System Bias Check) 

1 
I 
I 
: 
1 
1 
1 Display Average 

d 

I 

I 

I 
I 
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I 
I 
1 
I 
I 
(I 

Pine Hall Brick 
Cyclone Outlet B 

Calibration Data - Run 2 - Pre Test 
11/06/92 

Starting 
11-06-92 

17:45 
17:46 
17:47 
17:48 

Outlet B 
THC 

P P m W  

- 0 .  OOR 
177.80 
794.00 
850. OOR 

Display Average 

4 

I Marker Description 
I R Remote Calibration(System Bias Check) 

1 
I 

I 
1 
I 
I 
1 
I 
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Pine Hall Brick 
Cyclone Outlet B 

Calibration Drift Check - Run 2 - Post Test 
11/06/92 

Starting 
11-06-92 

Outlet B 

Time 

21: 49 0.22R 
21: 50 123.00 
21: 51 825.00 + 21: 52 839. OOR 

Marker Description 

R Remote Calibration(System Bias Check) 
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Pine Hall Brick 
Cyclone Outlet B 

Initial Calibration Data 
11/07/92 

Starting 
11-07-92 

Outlet B 
THC 
PFmW 1 

1 
1 
1 
I 

Marker Description 

1 R Remote Calibration(System Bias Check) 

I 

0 8 :  12 
08:13 
08: 14 
08: 15 
08 : 16 
08: 17 
0 8 :  18 
08: 19 

08:21 
08:22 

~ 

0.06R 
147.20 
844.00 
850.00 
851.00 
852. OOR 
694.30 
561.00 
560.30R 
310.20 

1 254.70R 

Display Average 
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Calibration 

Time 

Pine Hall Brick 
Cyclone Outlet B 

Drift Check - Run 
11/07/92 

Starting 
11-07-92 

Outlet B 
THC 

P P m w  

3 

13 : 52 
13 : 53 
13 : 54 
13 : 55 

Post 

0.81R 
127.10 
834.00 
849. OOR 

Test 

Marker Description 

R Remote Calibration(System Bias Check) 
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mu Box DATE AVG. P = 1.0781 AVC. DELTA E 5 1.8891 I 

Box NO. k C - C  lleter Bo. 
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V a m  guage J 

Remarks f l w w  P J m P  sh)\-Tcq 
Leak check a t  27' Hq. - Leakage = C.P.H. 
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I M O h  B.p C ~ L I O C & T # D ~  

IETFJ BOX RAC-9 DATE 8/4/92 AVG. Y = 1.0796 AVG. DELTA E 1.6312 I 

~~ 

J Buzzer 
p:ical check - &phenol . J 110 V recept. 

0.0 C.F.H. - 42 guage r&;eck at 27‘ Eg. - leakage = 

I 
I 
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W G G I .  OS# ClbcLbV-&-%l*o  

WETER BOX PAC-7 DATE 8/6/92 AVG. Y = 1.0118 AVG. DELTA E = 1.9757 

Date y.&-c;z- Box Ho. PhC- 7 Meter No. 
J 

Clean quick connects J Valves 
nanoneten J 
Dry test meter /, 
Themoneten J 
Lights J Buzzer 
Electrical check - Amphenol J 110 V recept. 
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S-TYPE PITOT GEOMETRIC CALIBUTION 

B I T O T  IDENTIFICATIOY D - 2  
la . 7 - t r  
3 +JJ 

I 
I 

I .  
I. 
I 

-- 4 h 5  < loo  

c 

- - .- - - . .  .- 
. . . . . . . . . . .. . . .  . . .  
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S-TYPE P I T O T  GEOMETRIC CALIBRATION 

E- PITOT IDENTIFICATION 
DATE 13.7 - 4 'L 

CALIBRATED BY 3 P S  

MEASURED VALUES 
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. . .I 

- V, Pb(td + 460)  

13.6 1 + 460)  AH Y. = AH 

"d('b + 13.6) (tv 

( ection NO. 3.4.2 

I Revision NO. 0 
Date January 15, 1980 
Page 8 of 22 

0.0317 AH [(t;: ' 6 0 )  'I2 
mi = Pb ( t d  + 460)  

t P . 9  

in. 
H,O - - 
0 . 5  

L.0 

i.5 

2.0 

3 . 0  

4 . 0  

- . 

- 
- 
- 
- 
- - 
a I f  there i s  only one thermometer on the  d r y  gas meter, record the temperature 

under t d .  

Figure 2 . 3 A  Dry gas meter calibration data (English units 
(front side) 
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. - .  This' calibration i s 4  the f i t2  
. . .  . . . . . . . .  - .  ;ir, .. :- . . . .  - ...... . . .  - ...... . . . . . .  ..- .. . . . . .  - . .  

DATE: /o / zupr  ' . 

Ltre : O P , k T Q R :  Affi . . i ~ QLpE-9 X A P  ( 
I .. 

where: Q - LFE flourate 
BARO-C PRESSURE (In Eg) - 3 6 . / ' /  - AP - pressure drop 

. . . . . .  . .  -. . nLpe - Gas viscdsity at W E  
X,Y - Calibration amatants 

. .  
. .  

TEKPERATDRES ( 'F)ZY .. 
Ambient  - 
LEE 

. . .  
I -87: 7 d ~ 4  

VISCOSITY (STD) - 180.1 micropoise 

VISCOSITX (LZE) 163.526 + 0.2552 (Tm) + 3.2355 x (TLFEI2 
^ I  

- - I:(;.* miczopoise (Note: For TLpE in 'F) 

NQPP,: 0 system is the pressure differential betveen the LFE inlet and P ambient. 



DRY GAS KEI!ER/ORIFICE Sheet 1.D.- 
(STANMRD: TESTKETER) 

CALIBIUTION S m  

1 

StMdard Test Meter I.D. 
Barmetric Reasure .  PB 16.23_ m. 6 g ;  
Calibrated by: Ddte: rc!q Le& n e c k :  

Ori f i ce  I.D. 

2 3 4 Run # 

Previous Cal ibra t ion :  

Or i f i ce  AE from: 

- Ilagnehelic 
n a m e t e r  

zero J 

- r i n d  Reading ( D W  E q u i p e n t  Set  Op: 

- I n i t i a l  Reading (Dclo 
Pos i t ive  P r e s s u r e  

volume v ~ * f t '  

* - Elapsed Time e, min.  

WS4 Flow Rate p, acfm 

.Correction Factor ,  y i  

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

I 
I 

Note: y i  c r i t e r i a  ( t281; BstD is E y  molecular e i g h t  (28.97 for Standard a i r ) .  
I f  a L M i n u  Plow Element is rubs t l tu ted  for the Standard Test ncter the S m  
columna may be used to record dPWE ( in .  E,O) and APSE (gauge pressure a t  
o r i f i c e  i n l e t ,  in.  301 i f  d i f f e r e n t  from AH. POK a Posi t ive  P:essure equipment 
6rranguoent APsys - E. I 
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DRY W KEX?R/ORIPICE Sheet  1.D.- 
(STANDARD: TE9T "lZR) 

CUIBRATION SBeff 
eGeb3 

Dry Gea Iteter I.D. - s tandard  T e s t  Meter I . D .  
Baroraetric Ressure ,  pB 35,13 An. 4; O r i f i c e  I.D. 
Ca l ib ra t ed  by: I .:, Date: ! U i $ u  14% l a a k  Qleck: O ' C  

! 7  I 
Run # 

o r i f i c e  Setting, AE 

r i n d  Reading ( S f l l )  

I n i t i a l  Reading (STW 

v o l m e  vT, ft3 

Temp TT, .P 

APT' in .  E 2 0  

r i n a l  Reading (Doc) 

I n i t i a l  Reading ( D W  

volrtme ~ = * f t '  

Temp Twc, *P 

Elapsed Time 8, min. 

m Plow Rate 9. s f m  

. cor rec t ion  P s w r .  Y i  

Previous Cal ibra t ion :  
Date: 
Old y c .. .- , . .I 

- 
Deviation I (7 new- y arevious)  l o o t  I 

ppr e v i o l s  
Note: nus t  be wi th in  2 S t .  

Note: y i  c r i t e r i a  (22%): OW, i r  Czy molecular weight (28 .97  f o r  Standard a i r ) .  

?or a Rasi t ive  Pressure equip len t  

I f  a Larainar ?lor Element i a  s u b s t i t u t e d  for the Standard Tes t  Wcter the SM 
columns may be used w record  bPWE (In. E20)  and APSE (gduge pressure at  

if d i f f e r e n t  from AB. 
, 
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Run b 

f 

1 I 2 1  3 4 

. . - .  .-I 

DRY GG P(PRR/ORIPICE Sheet 1.D.- 
(STANMRD: TEST KETeRl 

Ori f i ce  Setting. A H  } ~,~ I I I 1 ;;;ous Cal ibra t ion :  

?in& Reading (STW 
Date: 

- I n i t i a l  Raading (STW c I I I 
O r i f i c e  A A  from: 

nanometer Volume VT, f t3  

A + ,  in.  E 2 0  

?in& Wading (DCWI 

I n i t i a l  Reading (DCW) 

- 
Volume V m * f t 3  

Temp T 'F DGn' 

Elapsed Time 0 ,  min. 

CG4 Flow Rate Q, acfm 

a - [ I AR(TD(W*460) 

( p B e l w v D  

AEei  

.Correction P d c t o r ,  'li - 
t Error - $ + -  1)  100% 

0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I rn - 

7 nev- 7 orevious) 100% . Note: nust be within * S % .  Deviation - ( 
I 
I 

rpr eviorrs 

Note: 'li c r i t e r i a  (:2%1: (nw, is Dry m l e c u l a r  weight (28.97 for Stdndard a i r ) .  
I f  a L a m i n a  Plow E l e a e n t  is subs t i t u t ed  Lor the Standard Tes t  mter the m 

o r i f i c e  i n l e t ,  in .  501 i f  d i f f e r e n t  fram AEI. 
urdngement APsn AB. 

Columns may k UScd CD r w r d  A P L ~ E  (1% E20) a d  APsn (gauge pressure a t  
For a Positive P r e s s u r e  equipment 

. .  
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LFE -TION U S I K  WET TEST PaER 

This calibration uses the f i t :  

where: Q = LFE flourate 
BARDKPTRIC PRESSURE (In Hg) - dp - pressure drop 

% I cas viscds i ty  at IXE 
X,Y - Calibration mnstants 

TmPERATmcEs ('PI 
Ambient = 43  
LFE - ' 72 .  

NIX'S: Dp system is the pressure d i f f e r e a t i d  between the 
ambierit. 

Calibration Results: X = Y O  
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APPENDIX J.0 

MISCELLANEOUS METHODS NOT CONTAINED IN CFR 40 



APPENDIX J.l 

METHOD 29 

DETERMINATION OF METALS EMISSIONS FROM STATIONARY SOURCES 



R€C€lVED MAR 2 4 1993 

It is proposed that 40 CFR Parts 60 and 61 be amended as 

follows: 

1. The authority citations for Parts 60 and 61 continue to 

read as follows: 

42 U.S.C. 7401, 7411, 7412, 7414, 7416, and 7601. 

2. In Part 60, by adding Method 29 to Appendix A as 

follows : 

Appendix A - Test Methods 
. * * * * *  
Method 29 - Determination of Metals Emissions from Stationary 
sources 

1. Applicability and Principle 

1.1 Applicability. This method is applicable to the 

determination of total chromium (Cr) , cadmium (Cd), arsenic ( A s ) ,  

nickel (Ni), manganese (Mn), beryllium (Be), copper (Cu), zinc 

(Zn), lead (Pb), selenium (Se), phosphorus (P), thallium (Tl), 

silver (Ag), antimony (Sb), barium (Ba), and mercury (Hg) 

emissions from stationary sources This method may also be used 

for determining particulate emissions when the prescribed 

procedures and precautions are followed. Changes in the 

procedures to further facilitate particulate determination may 

affect the front-half mercury determination. 

1.2 Principle. A stack sample is withdrawn isokinetically 

from the source, with particulate emissions collected in the 

probe and on a heated filter and gaseous emissions collected in 

solutions of acidic hydrogen peroxide and acidic potassium 
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permanganate. The recovered samples are digested, and 

appropriate fractions are analyzed for mercury by cold vapor 

atomic absorption spectroscopy (CVAAS) and for Cr, Cd, Ni, Mn, 

Be, Cu, Zn, Pb, Se, P, T1, Ag, Sb, Ba, and As by inductively 

coupled argon plasma emission spectroscopy (ICAP) or atomic 

absorption spectroscopy ( A A S ) .  Graphite furnace atomic 

absorption spectroscopy (GFAAS) is used for analysis of Sb, As, 

Dc, Pb, Se, and T1 if these elements require greater analytical 

.sensitivity than can be obtained by ICAP. Additionally, if 

desired, the tester may use AAS for analysis of a l l  metals if the 

resulting in-stack method detection limits meet the goal of the 

testing program. 

2.  Range, Sensitivity, Precision, and Interferences 

2.1 Range. For the analysis described and for similar 

analyses, the ICAP response is linear over several orders of 

magnitude. Samples containing metal concentrations in the 

nanograms per ml (ngfml) to micrograms per ml (pgfml) range in 

the final analytical solution can be analyzed using this method. 

Samples containing greater than approximately 50 pgfml Cr, Pb, or 

As should be diluted to that level or lower for final analysis. 

Samples containing greater than approximately 2 0  pgfml of Cd 

should be diluted to that level before analysis. 

2 . 2  Analytical Sensitivity. ICAP analytical detection 

limits for the sample solutions (based on SW-846, Method 6010) 

are approximately as follows: Sb (32 ng/ml), As (53 ngfml), 

Ba ( 2  ngfml), Be (0.3 ng/ml), Cd (4 ng/ml), Cr (7 ng/ml), 
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cu (6 ng/ml), Pb (42 ng/ml), Mn (2 ng/ml), Ni (15 ng/ml), 

P (75 ng/ml), Se (75 ng/ml), Ag (7 ng/ml), T1 ( 4 0  ng/ml), and 

Zn (2 ng/ml). The actual method detection limits are sample 

dependent and may vary as the sample matrix may affect the 

limits. The analytical detection limits for analysis by direct 

aspiration AAS (based on SW-846, Method 7000 series) are 

approximately as follows: Sb (200 ng/ml), As (2 ng/ml), Ba 

(100 ng/ml), Be (5 ng/ml), Cd ( 5  ng/ml), Cr (50 ng/ml), Cu 

(20 ng/ml), Pb (100 ng/ml), Mn (10 ng/ml), Ni ( 4 0  ng/ml), 

Se (2 ng/ml), Ag (10 ng/ml), T1 (100 ng/ml), and Zn ( 5  ng/ml). 

The detection limit for mercury by CVAAS is approximately 

0 . 2  ng/ml. The use of GFAAS can give added sensitivity compared 

to direct aspiration AAS for the following metals: Sb (3 ng/ml), 

As (1 ng/ml), Be (0.2 ng/ml), Cd (0.1 ng/ml), Cr (1 ng/ml), Pb 

(1 ng/ml), Se (2 ng/ml), and T1 (1 ng/ml). 

2.3 In-stack Detection Limit. 

2.3.1 Using (1) the procedures described in this method, 

(2) the analytical detection limits described in the previous 

paragraph, (3) a volume of 300 ml (Fraction 1) for the front-half 

and 150 ml (Fraction 2A) for the back-half samples, and ( 4 )  a 

stack gas sample volume of 1.25 m', the corresponding in-stack 

method detection limits are presented in Table 29-1 and 

calculated using Eq. 29-1. 

A x B/C = D Eq. 29-1 
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where: 

A = Analytical detection limit, pg/ml. 

B = Volume of sample prior to aliquotting for 

analysis, ml. 

C = Stack sample volume, dsm3. 

D = In-stack detection limit, pg/m3. 

Values in Table 29-1 are calculated for the front- and back-half 

andlor the total train. 

2.3.2 To ensure optimum sensitivity in the measurements, 

the concentrations of target metals in the solutions are 

suggested to be at least ten times the analytical detection 

limits. Under certain conditions, and with greater care in the 

analytical procedure, this concentration can be as low as 

approximately three times the analytical detection limit. In all 

cases, on at least one sample (run) in the source test and for 

each metal analyzed, repetitive analyses, method of standard 

additions (MSA), serial dilution, or matrix spike addition, etc., 

shall be used to establish the quality of the data. 

2.3.3 Actual in-stack method detection limits will be 

determined based on actual source sampling parameters and 

analytical results as described above. If required, the method 

in-stack detection limits can be made more sensitive than those 

shown in Table 29-1 for a specific test by using one or more of 

the following options: 
I 
2.3.4 A 1-hour sampling run may collect a stack gas 

If the sampling time is sampling volume of about 1.25 m’. 
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increased and 5 m3 are collected, the in-stack method detection 

limits would be one fourth the values shown in Table 29-1 (with 

this change, the method is four times more sensitive than a 

1-hour run. Larger sample volumes (longer runs) would make it 

even more sensitive. 

2.3.5 The in-stack detection limits assume that all of the 

sample is digested (except the aliquot for mercury) and the final 

liquid volumes for analysis are 300 ml (Fraction 1) for the 

.front-half and 150 ml (Fraction 2A) for the back-half sample. If 

the front-half volume is reduced from 300 to 30 ml, the front- 

half in-stack detection limits would be one tenth the values 

shown above (ten times more sensitive). If the back-half volume 

is reduced from 150 to 25 ml, the in-stack detection limits would 

be one sixth the above values. Matrix effect checks are 

necessary on sample analyses and typically are of greater 

significance for samples that have been concentrated to less than 

the normal original sample volume. Reduction to a volume of less 

than 25 ml may not allow redissolving of the residue and may 

increase interference by other compounds. 

2.3.6 When both of the above modifications are used 

simultaneously on one sample, the resultant improvements are 

multiplicative. For example, where stack gas volume is increased 

by a factor of five and the total liquid sample digested volume 

of both the front- and back-halves is reduced by a factor of six, 

the in-stack method detection limit is reduced by a factor of 

thirty (the method is thirty times more sensitive). Conversely, 
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reducing stack sample volume and increasing sample liquid Volume 

will increase in-stack detection limits (the method would then be 

less sensitive). The front-half and back-half samples (Fractions 

1 A  and 2A) can be combined-proportionally (see Section 1.2) prior 

to analysis. The resultant liquid volume (excluding the mercury 

fractions, which must be analyzed separately) is recorded. 

Combining the sample in this manner does not allow the point of 

capture in the train to be determined. The in-stack method 

.detection limit then becomes a single value for all metals except 

mercury (due to exclusion of the mercury fraction). This 

discussion assumes no blank correction. Blank corrections are 

discussed later in this method. 

2.4 Precision. The precision (relative standard deviation) 

for each metal detected in a method development test at a sewage 

sludge incinerator are as follows: Sb (12.7 percent), As 

(13.5 percent), Ba (20.6 percent), Cd (11.5 percent), Cr 

(11.2 percent) , Cu (11.5 percent) , Pb (11.6 percent), P 
(14.6 percent), Se (15.3 percent), T1 (12.3 percent), and Zn 

(11.8 percent). The precision for Ni was 7.7 percent for another 

test conducted at a source simulator. Beryllium, Mn, and Ag were 

not detected in the tests; however, based on the analytical 

sensitivity of t.he ICAP for these metals, it is assumed that 

their precisions should be similar to those for the other metals 

when detected at similar levels. 

2.5 Interferences. Iron can be a spectral interference 

during the analysis of As, Cr, and Cd by ICAP. A1 can be a 
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spectral interference during the analysis of A s  and Pb by ICAP. 

Generally, these interferences can be reduced by diluting the 

sample, but this increases the method detection limit (in-stack 

detection limit). Refer to Method 6010 of Citation 1 of the 

Bibliography or the other analytical methods used for details on 

potential interferences to this method. The analyst must 

eliminate or reduce interferences to acceptable levels. For all 

GFAAS analyses, matrix modifiers should be used to limit 

interferences, and standards should be matrix matched. 

3 .  Apparatus 

3.1 Sampling Train. A schematic of the sampling train is 

shown in Figure 29-1. It is similar to the Method 5 train and 

consists of the following components. 
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Glass Probe Liner 

Tip 
I 

Thermmta 
Glass Filter Bolder mana1etet 

WY 

Pitot Manmeter 

V (Optional) 

55 HllW/lOB 8202 

Silica Gel 

40 IUn04/105 E22504 

Vacuum Gauge 

I U  

Air-tight 

bY Gas Ponp 

Meter 

F igure  29- 1 I Sampling train I 
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3.1.1 Probe Nozzle (Probe Tip) and Borosilicate or Quartz 

Glass Probe Liner. Same as Method 5, Sections 2.1.1 and 2.1.2, 

except that glass nozzles are required unless alternate tips are 

constructed of materials that are free from contamination and 

will not interfere with the sample. If a probe tip other than 

glass is used, no correction to the sample test results may be 

made to compensate for its effect on the sample. Probe fittings 

.of plastic such as Teflon, polypropylene, etc. are recommended 

over metal fittings to prevent contamination; further, if 

desired, a single glass piece consisting of a combined probe tip 

and probe liner may be used, but such a single glass piece is 

a requirement of this methodology) 

3.1.2 Pitot Tube and Differential Pressure Gauge. Same as 

Method 2, Sections 2.1 and 2.2, respectively. 

3.1.3 Filter Holder. Glass, same as Method 5, 

Section 2.1.5, except a Teflon filter support or other non- 

metallic, non-contaminating support must be used in place of the 

glass frit. 

3.1.4 Filter Heating System. Same as Method 5, 

Section 2.1.6. 

3.1.5 Condenser. The following system shall be used for 

condensing and collecting gaseous metals and determining the 

moisture content of the stack gas. 

consist of four to seven impingers connected in series with leak- 

free ground glass fittings or other leak-free, non-contaminating 

The condensing system should 
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fittings. The first impinger is optional and is recommended as a 

moisture trap. The second impinger (or the first HNO,/H,O, 

impinger) shall be as described for the first impinger in 

Method 5. The third impinger (or second HNO,/H,O, impinger) shall 

be the Greenburg Smith impinger with the standard tip described 

as the second impinger in Method 5, Section 2.1.7. All other 

impingers are the same as the first HNO,/H,O, impinger previously 

described. A thermometer capable of measuring to within lac (2'F) 

. shall be placed at the outlet of the last impinger. If mercury 

analysis is not to be performed, the potassium permanganate 

impingers and the empty impinger preceding them are removed. 

3.1.6 Metering System, Barometer, and Gas Density 

Determination Equipment. Same as Method 5, Sections 2.1.8 

through 2.1.10, respectively. 

3.1.7 Teflon Tape. For capping openings and sealing 

connections, if necessary, on the sampling train. 

3.2 Sample Recovery. Same as Method 5, Sections 2.2.1 

through 2 . 2 . 8  (Probe-Liner and Probe-Nozzle Brushes or Swabs, 

Wash Bottles, Sample Storage Containers, Petri Dishes, Glass 

Graduated Cylinder, Plastic Storage Containers, Funnel and Rubber 

Policeman, and Glass Funnel), respectively, with the following 

exceptions and additions: 

3.2.1 Non-metallic Probe-Liner and Probe-Nozzle Brushes or 

Swabs. For quantitative recovery of materials collected in the 

front-half of the sampling train. A description of acceptable 
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all-Teflon component brushes or swabs are to be included in EPA's 

mission Measurement Technical Information Center (EMTIC) files. 

3.2.2 Sample Storage Containers. Glass bottles with 

Teflon-lined caps which are non-reactive to the oxidizing 

solutions, with capacities Of 1000- and 500-ml shall be used for 

mnO,-containing samples and blanks. Polyethylene bottles may be 

used for other sample types. 

3.2.3 Graduated Cylinder. Glass or equivalent. 

3.2.4 Funnel. Glass or equivalent. 

3.2.5 Labels. For identifying samples. 

3.2.6 Polypropylene Tweezers and/or Plastic Gloves. For 

recovery of the filter from the sampling train filter holder. 

3.3 Sample Preparation and Analysis. For the analysis, the 

following equipment is needed: 

3.3.1 Volumetric Flasks, lOO-ml, 250-ml, and 1000-ml. For 

preparation of standards and sample dilutions. 

3.3.2 Graduated Cylinders. For preparation of reagents. 

3.3.3 ParrR Bombs or Microwave Pressure Relief Vessels with 

Capping Station (CEM Corporation model or equivalent). 

3.3.4 Beakers and Watch Glasses. 250-ml beakers for sample 

digestion with watch glasses to cover the tops. 

3.3.5 Ring Stands and Clamps. For securing equipment such 

as filtration apparatus. 

3.3.6 Filter Funnels. For holding filter paper. 

3.3.7 Disposable Pasteur Pipets and Bulbs. 

3.3.8 Volumetric Pipets. 
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3.3.9 Analytical Balance. Accurate to within 0.1 mg. 

3.3.10 Microwave or Conventional Oven. For heating samples 

at fixed power levels or temperatures. 

3.3.11 Hot Plates. 

3.3.12 Atomic Absorption Spectrometer ( A A S ) .  Equipped with 

a background corrector. 

3.3.12.1 Graphite Furnace Attachment. With Sb, As, Cd, Pb, 

Se, and T1 hollow cathode lamps (HCLs) or electrodeless discharge 

.lamps (EDLs). Same as Bibliography Citation 1 Methods 7041 (Sb), 

7060 (As), 7131 (Cd), 7421 (Pb), 7740 (Se), and 7841 (Tl). 

3.3.12.2 Cold Vapor Mercury Attachment. With a mercury HCL 

or EDL. The equipment needed for the cold vapor mercury 

attachment includes an air recirculation pump, a quartz cell, an 

aerator apparatus, and a heat lamp or desiccator tube. The heat 

lamp should be capable of raising the ambient temperature at the 

quartz cell by 10°C such that no condensation forms on the wall 

of the quartz cell. Same as Method 7470 in Citation 2 of the 

Bibliography. 

3.3.13 Inductively Coupled Argon Plasma Spectrometer. With 

either a direct or sequential reader and an alumina torch. 

as EPA Method 6010 in Citation 1 of the Bibliography. 

4.  Reagents 

Same 

4.1 Unless otherwise indicated, it is intended that all 

reagents conform to the specifications established by the 

Committee on Analytical Reagents of the American Chemical 
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Society, where such specifications are available; otherwise, use 

the best available grade. 

4.2 Sampling. The reagents used in sampling are as 

follows: 

4.2.1 Filters. The filters shall contain less than 

1 . 3  I.rg/in.' of each of the metals to be measured. 

results provided by filter manufacturers are acceptable. 

However, if no such results are available, filter blanks must be 

analyzed for each target metal prior to emission testing. 

or glass fiber filters without organic binders shall be used. 

The filters should exhibit at least 99.95 percent efficiency 

(<0.05 percent penetration) on 0 . 3 - p  dioctyl phthalate smoke 

particles. The filter efficiency test shall be conducted in 

accordance with ASTM Standard Method D2986-71 (incorporated by 

reference). For particulate determination in sources containing 

sulfur dioxide (SO,) or sulfur trioxide (SO,), the filter material 

must be of a type that is unreactive to So, or so,, as described 

in Method 5. Quartz fiber filters meeting these requirements are 

recommended. 

Analytical 

Quartz 

4.2.2 Water. To conform to ASTM Specification D1193-77, 

Type I1 (incorporated by reference). If necessary, analyze the 

water for all target metals prior to field use. All target 

metals should be less than 1 ngJm1. 

4.2.3 Nitric Acid. Concentrated. Baker Instra-analyzed 

equivalent. 
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4.2.4 Hydrochloric Acid. Concentrated. Baker InStra- 

analyzed or equivalent. 

4.2.5 Hydrogen Peroxide, 30 Percent (V/V). 

4.2.6 Potassium Permanganate. 

4.2.7 Sulfuric Acid. Concentrated. 

4.2.8 Silica Gel and Crushed Ice. Same as Method 5, 

Sections 3.1.2 and 3.1.4, respectively. 

4.3 

4.3.1 Nitric Acid ("0,) /Hydrogen Peroxide (H20,) Absorbing 

Pretest Preparation of Sampling Reagents. 

Solution, 5 Percent HNO,/10 Percent H,O,. Add carefully with 

stirring 50 ml of concentrated HNO, to a 1000-ml volumetric flask 

containing approximately 500 ml of water, and then add carefully 

with stirring 333 ml of 30 percent H,O,. 

water. Mix well. The reagent shall contain less than 2 ng/ml of 

each target metal. 

Dilute to volume with 

4.3.2 Acidic Potassium Permanganate (KMnO,) Absorbing 

Solution, 4 Percent KMnO, (W/V) , 10 Percent H,SO, (V/V). Prepare 

fresh daily. Mix carefully, with stirring, 100 ml of 

concentrated H,SO, into approximately 800 ml of water, and add 

water with stirring to make a volume of-1 liter: this solution 

is 10 percent H2S0, (V/V). Dissolve, with stirring, 40 g of KMnO, 

into 10 percent H,SO, (V/V) and add 10 percent H,SO, (V/V) with 

stirring to make a volume of 1 liter: this is the acidic 

potassium permanganate absorbing solution. Prepare and store in 

glass bottles to prevent degradation. The reagent shall contain 

less than 2 ng/ml of Hg. 
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Precaution: To prevent autocatalytic decomposition of the 

permanganate solution, filter the solution through Whatman 541 

filter paper. Also, due to the potential reaction of the 

potassium permanganate with the acid, there may be pressure 

buildup in the sample storage bottle; these bottles shall not be 

fully filled and shall be vented to relieve excess pressure and 

prevent explosion potentials. Venting is required, but should 

not allow contamination of the sample; a No. 70-72 hole drilled 

.in the container cap and Teflon liner has been used. 

4.3.3 Nitric Acid, 0.1 N. Add with stirring 6.3 ml of 

concentrated HNO, (70 percent) to a flask containing 

approximately 900 ml of water. Dilute to 1000 ml with water. 

Mix well. The reagent shall contain less than 2 ng/ml of each 

target metal. 

4.3.4 Hydrochloric Acid (HCl), 8 N. Make the desired 

volume of 8N HC1 in the following proportions. Carefully add 

with stirring 690 ml of concentrated HC1 to a flask containing 

250 ml of water. Dilute to 1000 ml with water. Mix well. The 

reagent shall contain less than 2 ng/ml of Hg. 

4.4 Glassware Cleaning Reagents. 

4.4.1 Nitric Acid, Concentrated. Fisher ACS grade or 

equivalent. 

4.4.2 Water. To conform to ASTM Specifications D1193-77, 

Type II. 

4.4.3 Nitric Acid, 10 Percent (V/V). Add with stirring 

500 ml of concentrated HNO, to a flask containing approximately 
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4000 ml of water. Dilute to 5000 ml with water. Mix Well. 

Reagent shall contain less than 2 ng/ml of each target metal. 

4.5 Sample Digestion and Analysis Reagents. 

4.5.1 Hydrochloric Acid, Concentrated. 

4.5.2 Hydrofluoric Acid, Concentrated. 

4.5.3 Nitric Acid, Concentrated. Baker Instra-analyzed or 

equivalent. 

4.5.4 Nitric Acid, 50 Percent (V/V). Add with stirring 

.125 ml of concentrated HNO, to 100 ml of water. Dilute to 250 ml 

with water. Mix well. Reagent shall contain less than 2 ng/ml 

of each target metal. 

4.5.5 Nitric Acid, 5 Percent (V/V). Add with stirring 50 

ml of concentrated HNO, to 800 ml of water. Dilute to 1000 ml 

with water. Mix well. Reagent shall contain less than 2 ng/ml 

of each target metal. 

4.5.6 Water. To conform to ASTM Specifications D1193-77, 

Type 11. 

4.5.7 Hydroxylamine Hydrochloride and Sodium Chloride 

Solution. See Citation 2 of the Bibliography for preparation. 

4.5.8 Stannous Chloride. See Citation 2 of the 

Bibliography for preparation. 

4.5.9 Potassium Permanganate, 5 Percent (W/V). See 

Citation 2 of the Bibliography for preparation. 

4.5.10 Sulfuric Acid, Concentrated. 

4.5.11 Nitric Acid, 50 Percent (V/V). 
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4.5.12 potassium Persulfate, 5 Percent (W/V). See 

Citation 2 of the Bibliography for preparation. 

4.5.13 Nickel Nitrate, Ni (NO,) ;6H,O. 

4.5.14 Lanthanum Oxide, La,O,. 

4.5.15 Hg Standard (AAS Grade), 1000 pg/ml. 

4.5.16 Pb Standard (AAS Grade), 1000 pg/ml. 

4.5.17 As Standard (AAS Grade), 1000 pg/ml. 

4.5.18 Cd Standard (AAS Grade), 1000 pg/ml. 

4.5.19 Cr Standard (AAS Grade), 1000 pg/ml. 

4.5.20 Sb Standard (AAS Grade), 1000 pg/ml. 

4.5.21 Ba Standard (AAS Grade), 1000 pg/ml. 

4.5.22 Be Standard (AAS Grade), 1000 pg/ml. 

4.5.23 Cu Standard (AAS Grade), 1000 pg/ml. 

4.5.24 Mn Standard (AAS Grade), 1000 pg/ml. 

4.5.25 Ni Standard (AAS Grade), 1000 pg/ml. 

4.5.26 P Standard (AAS Grade), 1000 pg/ml. 

4.5.27 Se Standard (AAS Grade), 1000 pg/ml. 

4.5.28 Ag Standard (AAS Grade), 1000 pg/ml. 

4.5.29 T1 Standard (AAS Grade), 1000 pg/ml. 

4.5.30 Zn Standard (AAS Grade), 1000 pg/ml. 

4.5.31 A1 Standard (AAS Grade), 1000 pg/ml. 

4.5.32 Fe Standard (AAS Grade), 1000 pg/ml. 

4.5.33 The metals standards may also be made from solid 

chemicals as described in Citation 3 of the Bibliography. 

Citations 1, 2, or 4 of the Bibliography should be referred to 

for additional information on mercury standards. 
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4 . 5 . 3 4  Mercury Standards and Quality Control Samples. 

Prepare fresh weekly a 10 pg/ml intermediate mercury standard by 

adding 5 ml of 1000 pg/ml mercury stock solution to a 500-ml 

volumetric flask; dilute with stirring to 500 ml by first 

carefully adding 20 ml of 15 percent HNO, and then adding water 

to the 500-ml volume. Mix well. Prepare a 200 ng/ml working 

mercury standard solution fresh daily: 

intermediate standard to a 250-ml volumetric flask, and dilute to 

250 ml with 5 ml of 4 percent KMnO,, 5 ml of 15 percent HNO,, and 

add 5 ml of the 10 pg/ml 

r 

then water. Mix well. At least six separate aliquots of the 

working mercury standard solution should be used to prepare the 

standard curve. These aliquots should contain 0.0, 1.0, 2.0, 

3 . 0 ,  4 . 0 ,  and 5 . 0  ml of the working standard solution containing 

0 ,  200, 400 ,  600, 800, and 1000 ng mercury, respectively. 

Quality control samples should be prepared by making a separate 

10 pg/ml standard and diiuting until in the range of the 

calibration. 

s 

P 
81 
@ 

4) 
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4 . 5 . 3 5  ICAP Standards and Quality Control Samples. 

Calibration standards for ICAP analysis can be combined into four 

.". different mixed standard solutions as shown below. 

MIXED STANDARD SOLUTIONS FOR ICAP ANALYSIS 

Solution 
I 
I1 
I11 
IV 

Elements 
As, Be, Cd, Mn, Pb, Se, Zn 
Ba, Cu, Fe 
Al, Cr, Ni 
Ag, P I  Sb, T1 

Prepare these standards by combining and diluting the appropriate 

volumes of the 1000 pg/ml solutions with 5 percent "0,. A 
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minimum of one standard and a blank can be used to form each 

calibration curve. However, a separate quality control sample 

spiked with known amounts of the target metals in quantities in 

the mid-range of the calibration curve should be prepared. 

Suggested standard levels are 25 pg/ml for AL, Cr and Pb, 

15 pg/ml for Fe, and 10 pg/ml for the remaining elements. 

Prepare any standards containing less than 1 pg/ml of metal on a 

daily basis. Standards containing greater than 1 pg/ml of metal 

.should be stable for a minimum of 1 to 2 weeks. 

4.5.36 Graphite Furnace AAS Standards. Sb, As, Cd, Pb, Se, 

and T1. Prepare a 10 pg/ml standard by adding 1 ml of 1000 pg/ml 

standard to a 100-ml volumetric flask. Dilute with stirring to 

100 ml with 10 percent "0,. For graphite furnace AAS, the 

standards must be matrix matched. Prepare a 100 ng/ml standard 

by adding 1 ml of the 10 pg/ml standard to a 100-ml volumetric 

flask, and dilute to 100 ml with the appropriate matrix solution. 

Other standards should be prepared by diluting the 100 ng/ml 

standards. At least five standards should be used to make up the 

standard curve. Suggested levels are 0, 10, 50, 75, and 

100 ng/ml. Quality control samples should be prepared by making 

a separate 10 pg/ml standard and diluting until it is in the 

range of the samples. Any standards containing less than 1 pg/ml 

of metal should be prepared on a daily basis. Standards 

containing greater than 1 pg/ml of metal should be stable for a 

minimum of 1 to 2 weeks. 

4.5.37 Matrix Modifiers. 
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4.5.37.1 Nickel Nitrate, 1 Percent (V/V). Dissolve 4.956 g 

of Ni(N0,),'6H20 in approximately 50 ml of water in a 100-ml 

volumetric flask. Dilute to 100 ml with water. 

4.5.37.2 Nickel Nitrate, 0.1 Percent (V/V). Dilute 10 ml 

of the 1 percent nickel nitrate solution from Section 4.5.37.1 

above to 100 ml with water. Inject an equal amount of sample and 

this modifier into the graphite furnace during AAS analysis for 

As. 

4.5.37.3 Lanthanum. Carefully dissolve 0.5864 g of La,O, in 

10 ml of concentrated HNO,, and dilute the solution by adding it 

with stirring to approximately 50 ml of water. Dilute to 100 ml 

with water, and mix well. Inject an equal amount of sample and 

this modifier into the graphite furnace during AAS analysis for 

Pb. 

4.5.38 Whatman 541 Filter Paper (or equivalent). For 

filtration of digested samples. 

5. Procedure 

5.1 Sampling. The complexity of this method is such that, 

to obtain reliable results, testers and analysts should be 

trained and experienced with the test procedures, including 

source sampling, reagent preparation and handling, sample 

handling, safety equipment, analytical calculations, reporting, 

and specific descriptions throughout this method. 

5.1.1 Pretest Preparation. Follow the same general 

procedure given in Method 5, Section 4.1.1, except that, unless 

particulate emissions are to be determined, the filter need not 
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be desiccated or weighed. All sampling train glassware should 

first be rinsed with hot tap water and then washed in hot soapy 

water. Next, glassware should be rinsed three times with tap 

water, followed by three additional rinses with water. All 

glassware should then be soaked in a 10 percent (V/V) nitric acid 

solution for a minimum of 4 hours, rinsed three times with 

water, rinsed a final time with acetone, and allowed to air dry. 

All glassware openings where contamination can occur should be 

covered until the sampling train is assembled for sampling. 

5.1.2 Preliminary Determinations. Same as Method 5, 

Section 4.1.2. 

5.1.3 Preparation of Sampling Train. 

5.1.3.1 Follow the same general procedures given in 

Method 5, Section 4.1.3, except place 100 ml of the HNQ,/H,O, 

solution (Section 4.2.1) in each of the two impingers as shown in 

Figure 29-1 (normally the second and third impingers). Place 

100 ml of the acidic KMnO, absorbing solution (Section 4.2.2) in 

each of the two impingers as shown in Figure 29-1, and transfer 

approximately 200 to 300 g of preweighed silica gel from its 

container to the last impinger. Alternatively, the silica gel 

may be weighed directly in the impinger just prior to train 

assembly. 

5.1.3.2 Several options are available to the tester based 

on the sampling requirements and conditions. 

first impinger can be eliminated if the moisture to be collected 

The use of an empty 
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in the impingers will be less than approximately 100 ml. If 

necessary, use as applicable to this methodology the procedure 

described in Section 7.1.1 of Method 1 0 1 A ,  4 0  CFR Part 61, 

Appendix B, to maintain the desired color in the last 

permanganate impinger. 

5.1.3.3 Retain for reagent blanks volumes of the HNO,/H,O, 

solution per Section 5.2.16 of this method and of the acidic 

KMnO, solution per Section 5.2.17. These reagent blanks should 

be labeled and analyzed as described in Section 7. Set Up the 

sampling train as shown in Figure 29-1. If mercury analysis is 

not desired, delete the empty impinger and the two permanganate 

impingers following the HNO,/H,O, impingers. If necessary to 

ensure leak-free sampling train connections, Teflon tape or other 

non-contaminating material should be used instead of silicone 

grease to prevent contamination. Precaution: Extreme care 

should be taken to prevent contamination within the train. 

Prevent the mercury collection reagent (acidic KMnO,) from 

contacting any glassware of the train which is washed and 

analyzed for Mn. Prevent H,O, from mixing with the acidic KMnO,. 

5.1.3.4 Mercury emissions can be measured, alternatively, 

in a separate train using EPA Method lOlA with the modifications 

for processing the permanganate containers as described in the 

precaution in Section 4 . 3 . 2  and the note in Section 5.2.11 of 

this method). This alternative method is applicable for 

measurement of mercury emissions, and it may be of special 



interest to sources which must measure both mercury and manganese 

emissions. 

I 
I 
1 
I 
Is; 

5.1.4 Leak-Check Procedures. Follow the leak-check 

procedures given in Method 5, Section 4.1.4.1 (Pretest Leak- 

Check), Section 4.1.4.2 (Leak-Checks During the Sample Run), and 

Section 4.1.4.3 (Post-Test Leak-Checks). 

5.1.5 Sampling Train Operation. Follow the procedures 

given in Method 5, Section 4.1.5. For each run, record the data 

.required on a data sheet such as the one shown in Figure 5-2 of 

1 Percent Isokinetic. Same as Method 5, 

Method 5. 

5.1.6 Calculation of 

Section 4.1.6. 

5.2 Sample Recovery. 

5.2.1 Begin cleanup procedures as soon as the probe is 

removed from the stack at the end of a sampling period. The 

probe should be allowed to cool prior to sample recovery. When 

it can be safely handled, wipe off all external particulate 

matter near the tip of the probe nozzle and place a rinsed, non- 

contaminating cap over the probe nozzle to prevent losing or 

gaining particulate matter. Do not cap the probe tip tightly 

while the sampling train is cooling; a vacuum may form in the 

filter holder with the undesired result of drawing liquid from 

the impingers onto the filter. 

5.2.2 Before moving the sampling train to the cleanup site, 

remove the probe from the sampling train and cap the open outlet. 
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Be careful not to lose any condensate that might be present. 

the filter inlet where the probe was fastened. Remove the 

umbilical cord from the last impinger and cap the impinger. Cap 

off the filter holder outlet and impinger inlet. Use non- 

contaminating caps, whether ground-glass stoppers, plastic caps, 

serum caps, or Teflon tape to close these openings. 

Cap 

5.2.3 Alternatively, the train can be disassembled before 

the probe and filter holder/oven are completely coaled if this 

. procedure is followed: Initially disconnect the filter holder 

outlet/impinger inlet and loosely cap the open ends. Then 

disconnect the probe from the filter holder or cyclone inlet and 

loosely cap the open ends. Cap the probe tip and remove the 

umbilical cord as previously described. 

5 . 2 . 4  Transfer the probe and filter-impinger assembly to a 

cleanup area that is clean and protected from the wind and other 

potential causes of contamination or loss of sample. Inspect the 

train before and during disassembly and note any abnormal 

conditions. The sample is recovered and treated as follows (see 

schematic 

necessary 

in Figures 29-2a and 29-233). Assure that all items 

for recovery of the sample do not contaminate it. 
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F i g u r e  29-2a. Sample recovery scheme. 
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5.2.5 Container No. 1 (Filter). Carefully remove the 

filter from the filter holder and place it in its identified 

petri dish container. 

tweezers or clean, disposable surgical gloves rinsed with water 

and dried should be used to handle the filters. If it is 

necessary to fold the filter, make certain the particulate cake 

is inside the fold. Carefully transfer the filter and any 

Acid-washed polypropylene or Teflon coated 

.particulate matter or filter fibers that adhere to the filter 

holder gasket to the petri dish by using a dry (acid-cleaned) 

nylon bristle brush. 

when recovering this train. Seal the labeled petri dish. 

Do not use any metal-containing materials 

5.2.6 Container No. 2 (Acetone Rinse). NOTE: Ferform this 

section only if determination of particulate emissions are 

desired in addition to metals emissions. Ensuring that dust on 

the outside of the probe or other exterior surfaces does not get 

into the sample, quantitatively recover particulate matter and 

any condensate from the probe nozzle, probe fitting, probe liner, 

and front half of the filter holder by washing these components 

with 100 ml of acetone and placing the wash in a glass container. 

NOTE: The use of exactly 100 ml is necessary for the subsequent 

blank correction procedures. Distilled water may be used instead 

of acetone when approved by the Administrator and shall be used 

when specified by the Administrator; in these cases, save a water 

blank and follow the Administrator's directions on analysis. 

Perform the acetone rinse as follows: Carefully remove the probe 
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nozzle and clean the inside surface by rinsing with acetone from 

a wash bottle and brushing with a non-metallic brush. Brush 

Until the acetone rinse shows no visible particles, after which 

make a final rinse of the inside surface with acetone. 

5 . 2 . 7  Brush and rinse the sample exposed inside parts Of 

the fitting with acetone in a similar way until no visible 

particles remain. Rinse the probe liner with acetone by tilting 

and rotating the probe while squirting acetone into its upper end 

.so that all inside surfaces will be wetted with acetone. Allow 

the acetone to drain from the lower end into the sample 

container. 

washings to the container. 

metallic probe brush. Hold the probe in an inclined position, 

squirt acetone into the upper end as the probe brush is being 

pushed with a twisting action through the probe. Hold a sample 

container underneath the lower end of the probe, and catch any 

acetone and particulate matter which is brushed through the probe 

three times or more until no visible particulate matter is 

carried out with the acetone or until none remains in the probe 

liner on visual inspection. Rinse the brush with acetone, and 

quantitatively collect these washings in the sample container. 

After the brushing, make a final acetone rinse of the probe as 

described above. 

A funnel may be used to aid in transferring liquid 

Follow the acetone rinse with a non- 

5.2.8 It is recommended that two people clean the probe to 

minimize sample losses. Between sampling runs, keep brushes 

clean and protected from contamination. Clean the inside of the 
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front-half of the filter holder by rubbing the surfaces with a 

non-metallic nylon bristle brush and rinsing with acetone. 

each surface three times or more if needed to remove visible 

particulate. 

After all acetone washings and particulate matter have been 

collected in the sample container, tighten the lid so that 

acetone will not leak out when shipped to the laboratory. Mark 

the height of the fluid level to determine whether or not leakage 

occurred during transport. Label the container clearly to 

identify its contents. 

Rinse 

Make a final rinse of the brush and filter holder. 

5.2.9 Container No. 3 (Probe Rinse). Keep the probe 

assembly clean and free from contamination during the probe 

rinse. Rinse the probe nozzle and fitting, probe liner, and 

front-half of the filter holder thoroughly with 100 ml of 

0.1 N HNO,, and place the wash into a sample storage container. 

NOTE: The use of exactly 100 ml is necessary for the subsequent 

blank correction procedures. Perform the rinses as applicable 

and generally as described in Method 12, Section 5.2.2. Record 

the volume of the combined rinse. Mark the height of the fluid 

level on the outside of the storage container and use this mark 

to determine if leakage occurs during transport. Seal the 

Container, and clearly label the contents. Finally, rinse the 

nozzle, probe liner, and front-half of the filter holder with 

water followed by acetone, and discard these rinses. 

5.2.10 Container No. 4 (Impingers 1 through 3, HNO,/H,O, 

Impingers and Moisture Knockout Impinger, when used, Contents and 
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Rinses). Due to the potentially large quantity of liquid 

involved, the tester may place the impinger solutions from 

impingers 1 through 3 in more than one container. Measure the 

liquid in the first three impingers to within 0.5 ml using a 

graduated cylinder. Record the volume. This information is 

required to calculate the moisture content of the sampled flue 

gas. Clean each of the first three impingers, the filter 

support, the back half of the filter housing, and connecting 

.glassware by thoroughly rinsing with 100 ml of 0.1 N HNO, using 

the procedure as applicable in Method 12, Section 5.2.4. NOTE: 

The use of exactly 100 ml of 0.1 N HNO, rinse is necessary for 

the subsequent blank correction procedures. Combine the rinses 

and impinger solutions, measure and record the volume. Mark the 

height of the fluid level, seal the container, and clearly label 

the contents. 

5.2.11 Container Nos. 5A (0.1 N "0,) , 5B (KMnO,/H,SO, 
absorbing solution), and 5C ( 8  N HC1 rinse and dilution). Pour 

all the liquid, if any, from the impinger which was empty at the 

start of the run and which immediately precedes the two 

permanganate impingers (normally impinger No. 4) into a graduated 

cylinder and measure the volume to within 0.5 ml. This 

information is required to calculate the moisture content of the 

sampled flue gas. Place the liquid in Sample Container No. 5A. 

Rinse the impinger (No. 4) with 100 ml of 0.1 N HNO, and place 

this into Container No. 5A. 

35 



5.2.12 Pour all the liquid from the two permanganate 

impingers into a graduated cylinder and measure the volume to 

within 0.5 ml. This information is required to calculate the 

moisture content of the sampled flue gas. Place this KMnO, 

solution into Container No. 5B. Using 100 ml total of fresh 

acidified KMnO, solution, rinse the two permanganate impingers 

and connecting glass a minimum of three times. Pour the rinses 

into Container No. 58, carefully assuring transfer of all loose 

precipitated materials from the two impingers. Using 

100 ml total of water, rinse the permanganate impingers and 

connecting glass a minimum of three times, and pour the rinses 

into Container 5B, carefully assuring transfer of all loose 

precipitated material, if any. Mark the height of the fluid 

level, and clearly label the contents. Note the precaution in 

Section 4.3.2. NOTE: Due to the potential reaction of KMnO, 

with acid, there may be pressure buildup in the sample storage 

bottles. These bottles shall not be filled completely and shall 

be vented to relieve excess pressure. A No. 70-72 hole drilled 

in the container cap and Teflon liner has been used successfully. 

5.2.13 If no visible deposits remain after the above 

described water rinse, no further rinse is necessary. However, 

if deposits do remain on the glassware, wash the impinger 

surfaces with 25 ml of 8 N HC1, and place the wash in a separate 

sample container labeled Container No. 5C containing 200 ml of 

water as follows. Place 200 ml of water in a sample container 

labeled Container No. 5C. Wash the impinger walls and stem with 
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the HC1 by turning the impinger on its side and rotating it SO 

that the HC1 contacts all inside surfaces. Use a total of Only 

25 ml of 8 N HC1 for rinsing both uermanaanate impinaers 

combined. Rinse the first impinger, then pour the actual rinse 

used for the first impinger into the second impinger for its 

rinse. Finally, pour the 25 ml of 8 N HC1 rinse carefully into 

Container No. 5C. Mark the height of the fluid level on the 

outside of the bottle to determine if leakage occurs during 

transport. 

5.2.14 Container No. 6 (Silica Gel). Note the color of the 

indicating silica gel to determine whether it has been completely 

spent and make a notation of its condition. Transfer the silica 

gel from its impinger to its original container and seal. The 

tester may use a funnel to pour the silica gel and a rubber 

policeman to remove the silica gel from the impinger. The small 

amount of particles that may adhere to the impinger wall need not 

be removed. Do not use water or other liquids to transfer the 

silica gel since weight gained in the silica gel impinger is used 

for moisture calculations. Alternatively, if a balance is 

available in the field, record the weight of the spent silica gel 

(or silica gel plus impinger) to the nearest 0.5 g. 

5.2.15 Container No. 7 (Acetone Blank). If particulate 

emissions are to be determined, at least once during each field 

test, place a 100-ml portion of the acetone used in the sample 

recovery process into a labeled container for use in the front- 

half field reagent blank. Seal the container. 
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5.2.16 Container N o .  8A (0.1 N "0, Blank). At least once 

during each field test, place 300 ml of the 0.1 N HNO, solution 

used in the sample recovery process into a labeled container for 

use in the front-half and back-half field reagent blanks. Seal 

the container. 

5.2.17 Container N o .  8B (water blank). At least once 

during each field test, place 100 ml of the water used in the 

sample recovery process into a labeled Container No. 8B. Seal 

. the container. 

5.2.18 Container N o .  9 (5 Percent HNOJ10 Percent H,O, 

Blank). At least once during each field test, place 200 ml of 

the 5 Percent HNO,/10 Percent H,O, solution used as the nitric 

acid impinger reagent into a labeled container for use in the 

back-half field reagent blank. Seal the container. 

5.2.19 Container N o .  10 (Acidified KMnO, Blank). At least 

once during each field test, place 100 ml of the acidified KMnO, 

solution used as the impinger solution and in the sample recovery 

process into a labeled container for use in the back-half field 

reagent blank for mercury analysis. Prepare the container as 

described in Section 5.2.11. See the note in Section 5.2.12. 

5 . 2 . 2 0  Container No. 11 ( 8  N H C 1  Blank). At least once 

during each field test, perform both of the following. Place 

200 ml of water into a sample container. Pour 25 ml of 8 N HC1 

Carefully with stirring into the container. Mix well and seal 

the container. 
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5.2.21 Container No. 12 (Filter Blank). Once during each 

field test, place three unused blank filters from the same lot as 

the sampling filters in a labeled petri dish. Seal the petri 

dish. These will be used in the front-half field reagent blank. 

5.3 Sample Preparation. Note the level of the liquid in 

each of the containers and determine if any sample was lost 

during shipment. If a noticeable amount of leakage has occurred, 

either void the sample or use methods, subject to the approval of 

the Administrator, to correct the final results. A diagram 

illustrating sample preparation and analysis procedures for each 

of the sample train components is shown in Figure 29-3. 

5.3.1 Container No. 1 (Filter). If particulate emissions 

are being determined, desiccate the filter and filter catch 

without added heat and weigh to a constant weight as described in 

Section 4.3 of Method 5. For analysis of metals, divide the 

filter with its filter catch into portions containing 

approximately 0.5 g each and place into the analyst's choice of 

either individual microwave pressure relief vessels or ParrR 

Bombs. Add 6 ml of concentrated HNO, and 4 ml of concentrated HF 

to each vessel. For microwave heating, microwave the sample 

vessels for approximately 12-15 minutes in intervals of 1 to 2 

minutes at 600 Watts. ,For conventional heating, heat the ParrR 

Bombs at 14OOC (285OF) for 6 hours. Then cool the samples to room 

temperature, and combine with the acid digested probe rinse as 

required in Section 5.3.3, below. NOTES: 
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5.3.1.1 Suggested microwave heating times are approximate 

and are dependent upon the number of samples being digested. 

Twelve to 15 minute heating times have been found to be 

acceptable for simultaneous digestion of up to 12 individual 

samples. Sufficient heating is evidenced by sorbent reflux 

within the vessel. 

5.3.1.2 If the sampling train uses an optional cyclone, the 

cyclone catch should be prepared and digested using the same 

.procedures described for the filters and combined with the 

digested filter samples. 

5.3.2 Container No. 2 (Acetone Rinse). Note the level of 

liquid in the container and confirm on the analysis sheet whether 

or not leakage occurred during transport. If a noticeable amount 

of leakage has occurred, either void the sample or use methods, 

subject to the approval of the Administrator, to correct the 

final results. Measure the liquid in this container either 

volumetrically within 1 ml or gravimetrically within 0.5 g. 

Transfer the contents to an acid-cleaned, tared 250-ml beaker and 

evaporate to dryness at ambient temperature and pressure. If 

particulate emissions are being determined, desiccate for 

24 hours without added heat, weigh to a constant weight according 

to the procedures described in Section 4.3 of Method 5, and 

report the results to the nearest 0.1 mg. 

with 10 ml of concentrated "0,. 

resultant sample, including all liquid and any particulate 

matter, with Container No. 3 before beginning Section 5.3.3. 

Redissolve the residue 

Quantitatively combine the 
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5.3.3 Container No. 3 (Probe Rinse). The pH of this sample 

shall be 2 or lower. If the pH is higher, the sample should be 

acidified by careful addition with stirring of concentrated HNO, 

to pH 2. 

and the beaker should be covered with a ribbed watch glass. The 

sample volume should be reduced to approximately 2 0  ml by heating 

on a hot plate at a temperature just below boiling. 

sample in microwave vessels or ParrR Bombs by quantitatively 

The sample should be rinsed into a beaker with water, 

Digest the 

'transferring the sample to the vessel or bomb, carefully adding 

the 6 ml of concentrated HNO,, 4 ml of concentrated HF, and then 

continuing to follow the procedures described in Section 5.3.1. 

Then combine the resultant sample directly with the acid digested 

portions of the fiiter prepared previously in Section 5.3.1. The 

resultant combined sample is referred to as Fraction 1 precursor. 

Filter the combined solution of the acid digested filter and 

probe rinse samples using Whatman 541 filter paper. Dilute to 

300 ml (or the appropriate volume for the expected metals 

concentration) with water. This dilution is Fraction 1. 

Measure and record the volume of the Fraction 1 solution to 

within 0.1 ml. Quantitatively remove a 50-ml aliquot and label 

as Fraction 1B. Label the remaining 250-ml portion as 

Fraction 1A. 

Fraction 1B is used for the determination of front-half mercury. 

5.3.4 Container No. 4 (Impingers 1-3). Measure and record 

Fraction 1A is used for ICAP or AAS analysis. 

the total volume of this sample (Fraction 2) to within 0.5 ml. 

Remove a 75- to 100-ml aliquot for mercury analysis and label as 
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Fraction 2B. Label the remaining portion of Container No. 4 as 

aliquot Fraction 2A. Aliquot Fraction 2A defines the Volume Of 

2A Drier to digestion. 

produce concentrated Fraction 2A. Concentrated Fraction 2A 

defines the volume of 2A after digestion and is normally 150 ml. 

Only concentrated Fraction 2A is analyzed for metals (except that 

it is not analyzed for mercury). The Fraction 2B aliquot should 

be prepared and analyzed for mercury as described in 

All of aliquot Fraction 2A is digested to 

'Section 5.4.3. Aliquot Fraction 2A shall have a pH of 2 or 

lower. If necessary, use concentrated HNO, by careful addition 

and stirring to lower aliquot Fraction 2A to pH 2 .  The sample 

should be rinsed into a beaker with water and the beaker covered 

with a ribbed watchglass. The sample volume should be reduced to 

approximately 2 0  ml by heating on a hot plate at a temperature 

just below boiling. Then follow either of the digestion 

procedures described in Sections 5.3.4.1 and 5.3.4.2, below. 

5.3.4.1 Conventional Digestion Procedure. Add 30 ml of 

50 percent HNO,, and heat for 30 minutes on a hot plate to just 

below boiling. Add 10 ml of 3 percent H202 and heat for 10 more 

minutes. Add 50 ml of hot water, and heat the sample for an 

additional 2 0  minutes. Cool, filter the sample, and dilute to 

150 ml (or the appropriate volume for the expected metals 

concentrations) with water. This dilution is concentrated 

Fraction 2A. Measure and record the volume of the Fraction 2A 

solution to within 0.1 ml. 
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5.3.4.2 Microwave Digestion Procedure. Add 10 ml of 

50 percent "0, and heat for 6 minutes in intervals of 1 to 2 

minutes at 600 Watts. Allow the sample to cool. Add 10 ml of 

3 percent H,O, and heat for 2 more minutes. Add 50 ml of hot 

water, and heat for an additional 5 minutes. Cool, filter the 

sample, and dilute to 150 ml (or the appropriate volume for the 

expected metals concentrations) with water. This dilution is 

concentrated Fraction 2A. Measure and record the volume of the 

.Fraction 2A solution to within 0.1 ml. NOTE: All microwave 

heating times given are approximate and are dependent upon the 

number of samples being digested at a time. Heating times as 

given above have been found acceptable for simultaneous digestion 

of up to 12 individual samples. Sufficient heating is evidenced 

by solvent reflux within the vessel. 

5.3.5 Container Nos. 5A, 5B, and 5C (Impingers 4 ,  5, 

and 6). Keep these samples separate from each other and measure 

and record the volumes of 5A and 5B separately to within 0.5 ml. 

Dilute sample 5C to 500 ml with water. These samples 5A, 5B, and 

5C are referred to respectively as Fractions 3A, 3B, and 3C. 

Follow the analysis procedures described in Section 5.4.3. 

Because the permanganate rinse and water rinse have the 

capability to recover a high percentage of the mercury from the 

permanganate impingers, the amount of mercury in the HC1 rinse 

(Fraction 3C) may be very small, possibly even insignificantly 

small. However, as instructed in this method, add the total of 

any mercury measured in and calculated for the HC1 rinse 
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(Fraction 3C) to that for Fractions lB, 2B, 3A, and 3B for 

calculation of the total sample mercury concentration. 

5.3.6 Container No. 6 (Silica Gel). Weigh the spent Silica 

gel (or silica gel plus impinger) to the nearest 0.5 g using a 

balance. (This step may be conducted in the field.) 

5.4 Sample Analysis. For each sampling train, seven 

individual samples are generated for analysis. A schematic 

identifying each sample and the prescribed sample preparation and 

analysis scheme is shown in Figure 29-3. The first two samples, 

labeled Fractions 1A and lB, consist of the digested samples from 

the front-half of the train. 

analysis as described in Sections 5.4.1 and/or 5 . 4 . 2 .  

Fraction 1B is for determination of front-half mercury as 

described in Section 5.4.3. The back-half of the train was used 

to prepare the third through seventh samples. The third and 

fourth samples, labeled Fractions 2A and 2B, contain the digested 

samples from the moisture knockout, if used, and HNO,/H,O, 

Impingers 1 through 3. Fraction 2A is for ICAP or AAS analysis. 

Fraction 2B will be analyzed for mercury. The fifth through 

seventh samples, labeled Fractions 3A, 38, and 3C, consist of the 

impinger contents and rinses from the empty and permanganate 

impingers 4, 5, and 6 .  These samples are analyzed for mercury as 

described in Section 5.4.3. The total back-half mercury catch is 

determined from the sum of Fraction 2B and Fractions 3A, 38, 

and 3C. 

Fraction 1A is for ICAP or AAS 
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5.4.1 ICAP Analysis. Fraction 1A and Fraction 2A are 

analyzed by ICAP using Method 6010 or Method 200.7 (40 CFR 136, 

Appendix C). 

as described in Method 6010 or Method 200.7. The quality control 

procedures described in Section 7.3.1 shall be followed. 

Recommended wavelengths for use in the analysis are listed below. 

Calibrate the ICAP, and set up an analysis program 

Element Wavelenath Inm) 
Aluminum 308.215 
Antimony 206.833 
Arsenic 193.696 
Barium 455.403 
Beryllium 313 -042 
Cadmium 226.502 
Chromium 267.716 
copper 324.754 
Iron 259.940 
Lead 220.353 
Manganese 257.610 
Nickel 231.604 
Phosphorous 214.914 
Selenium 196.026 
silver 328.068 
Thallium 190.864 
Zinc 213.856 

The wavelengths listed are recommended because of their 

sensitivity and overall acceptance. 

substituted if they can provide the needed sensitivity and are 

treated with the same corrective techniques for spectral 

interference. Initially, analyze all samples for the desired 

target metals (except mercury) plus iron and aluminum. If iron 

and aluminum are present, the sample may have to be diluted so 

that each of these elements is at a concentration of less than 

5 0  ppm to reduce their spectral interferences on arsenic, 

cadmium, chromium, and lead. NOTE: When analyzing samples in a 

Other wavelengths may be 
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HF matrix, an alumina torch should be used; since all front-half 

samples will contain HF, use an alumina torch. 

5 . 4 . 2  AAS by Direct Aspiration and/or Graphite Furnace. If 

analysis of metals in Fraction 1A and Fraction 2A using graphite 

furnace or direct aspiration AAS is desired, Table 29-2 should be 

used to determine which techniques and methods should be applied 

for each target metal. Table 29-2 should also be consulted to 

determine possible interferences and techniques to be followed 

for their minimization. Calibrate the instrument according to 

Section 6.3 and follow the quality control procedures specified 

in Section 7.3.2. 
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5.4.3 Cold Vapor AAS Mercury Analysis. Fractions lB, 28, 

3 ~ ,  3B, and 3C should be analyzed separately for mercury using 

CVAAS following the method outlined in EPA SW-846 Method 7470 or 

in Standard Methods for Water and Wastewater Analvsis, 15th 

Edition, Method 303F. Set up the calibration curve (zero to 

1000 ng) as described in SW-846 Method 7470 or similar to Method 

303F using 300-ml BOO bottles instead of Erlenmeyers. Dilute 

separately, as described below, an aliquot sized from 1 ml to 

10 ml of each original sample to 100 ml with water. Record the 

amount of the aliquot used for dilution to 100 ml. If no prior 

knowledge exists of the expected amount of mercury in the sample, 

a 5-ml aliquot is suggested for the first dilution to 100 ml and 

analysis. In determining the emission value for mercury, the 

size of the sample aliquot used for dilution and analysis is 

dependent upon its mercury content. The total amount of mercury 

in the aliquot shall be less than 1 I-(g and within the range (zero 

to 1000 ng) of the calibration curve. Place each sample aliquot 

into a separate 300-ml BOO bottle, and add enough water to make a 

total volume of 100 ml. Then analyze the sample for mercury by 

adding to it sequentially the sample preparation solutions and 

performing the sample preparation and analysis as described in 

the procedures of SW-846 Method 7470 or Method 303F. If the 

reading maximums are off-scale (because mercury in the aliquot 

exceeded the calibration range), including the dilution of 1-ml 

aliquots of the original sample, then perform the following: I 
1 
i 
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dilute the original sample (or a portion of it) with 0.15 percent 

"0, (1.5 ml concentrated HNO, per liter aqueous solution) so that 

when a 1- to 10-ml aliquot of the original sample is further 

diluted to 100 ml and analyzed by the procedures described above, 

it will yield an analysis within the range of the calibration 

curve. 

6 .  Calibration 

Maintain a laboratory log of all calibrations. 

6.1 Sampling Train Calibration. Calibrate the sampling 

train components according to the indicated sections of Method 5: 

Probe Nozzle (Section 5.1); Pitot Tube (Section 5.2); Metering 

System (Section 5.3); Probe Heater (Section 5.4); Temperature 

Gauges (Section 5.5); Leak-Check of the Metering System 

(Section 5.6); and Barometer (Section 5.7). 

6.2 Inductively Coupled Argon Plasma Spectrometer 

Calibration. 

Profile and calibrate the instrument according to the 

manufacturer's recommended procedures using the above standards. 

The calibration should be checked once per hour. If the 

Prepare standards as outlined in Section 4.5. 

instrument does not reproduce the standard concentrations within 

10 percent, the complete calibration procedures should be 

performed. 

6.3 Atomic Absorption Spectrometer - Direct Aspiration, 
Graphite Furnace and Cold Vapor Mercury Analyses. 

standards as outlined in Section 4 . 5  and use to calibrate the 

spectrometer. 

Prepare the 

Calibration procedures are also outlined in the 
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EPA methods referred to in Table 29-2 and in SW-846 Method 7470 

or Standard Methods for Water and Wastewater Method 303F (for 

mercury). 

mean values used to calculate the calibration line. The 

instrument should be recalibrated approximately once every 10 to 

12 samples. 

7.  Quality Control 

Each standard curve should be run in duplicate and the 

7.1 Sampling. Field Reagent Blanks. When analyzed, the 

blanks in Container Nos. 7 through 12 produced previously in 

Sections 5.2.14 through 5.2.19, respectively, shall be processed, 

digested, and analyzed as follows. Digest and process one of the 

filters from Container N o .  12 per Section 5.3.1, 100 ml from 

Container No. 7 per Section 5.3.2, and 100 ml Erom Containsr 

No.  8A per Section 5.3.3. This produces Fraction Blanks 1A and 

1B from Fraction Blank 1. [If desired, the other two filters may 

be digested separately according to Section 5.3.1, diluted 

separately to 300 ml each, and analyzed separately to produce a 

blank value for each of the two additional filters. If these 

analyses are performed, they will produce two additional values 

for each of Fraction Blanks 1A and 1B. The three Fraction Blank 

1A values will be calculated as three values of M, in Equation 3 

Of Section 8 . 4 . 3 ,  then the three values shall be totalled and 

divided by 3 to become the value & to be used in computing M, by 

Equation 3. Similarly, the three Fraction Blank 1B values will 

be calculated separately as three values, totalled, averaged, and 

used as the value for Hg, in Equation 8 of Section 8.5.3. The 
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analyses of the two extra filters are optional and are not a 
requirement of this method, but if the analyses,are performed, 

the results must be considered as described above.] Combine 100 

ml of Container No. 8A with 200 ml from Container No. 9, and 

digest and process the resultant volume per Section 5.3.4. 

produces concentrated Fraction Blanks 2A and 28 from Fraction 

Blank 2. 

3A. Combine 100 ml from Container No. 10 with 33 ml from 

Container No. 8B. This produces Fraction Blank 3B (use 400 ml as 

the volume of Fraction Blank 3B when calculating the blank value. 

Use the actual volumes when calculating all the other blank 

values). Dilute 225 ml from Container No. 11 to 500 ml with 

water. This produces Fraction Blank 3C. Analyze Fraction Blank 

1A and Fraction Blank 2A per Section 5.4.1 andfor 5.4.2. Analyze 

Fraction Blank lB, Fraction Blank 2B, and Fraction Blanks 3A, 3B, 

and 3C per Section 5.4.3. The analysis of Fraction Blank 1A 

produces the front-half reagent blank correction values for the 

metals except for mercury; the analysis of Fraction Blank 1B 

produces the front-half reagent blank correction value for 

mercury. 

the back-half reagent blank correction values for the metals 

except for mercury, while separate analyses of Fraction Blanks 

2B, 3A, 3B, and 3C produce the back-half reagent blank correction 

value for mercury. 

This 

A 100-ml portion of Container No. 8A is Fraction Blank 

The analysis of concentrated Fraction Blank 2A produces 

7 . 2  An attempt may be made to determine if the laboratory 

reagents used in Section 5.3 caused contamination. They should 
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be analyzed by the procedures in Section 5 . 4 .  

will determine whether or not the laboratory blank reagent values 

can be used in the calculation of the test results. 

The Administrator 

7.3 Quality Control Samples. The following quality Control 

samples should be analyzed. 

7.3.1 ICAP Analysis. Follow the quality control shown in 

Section 8 of Method 6010. For the purposes of a three run test 

series, these requirements have been modified to include the 

following: two instrument check standard runs, two calibration 

blank runs, one interference check sample at the beginning of the 

analysis (must be within 25 percent or analyze by standard 

additions), one quality control sample to check the accuracy of 

t'ne caiibration standards [must be within 25 percent of 

calibration), and one duplicate analysis (must be within 10 

percent of average or repeat all analyses). 

7.3.2 Direct Aspiration and/or Graphite Furnace AAS 

Analysis for Sb, As, Ba, Be, Cd, Cu, Cr, Pb, Ni, Mn, Hg, P, Se, 

Ag, T1, and Zn. All samples should be analyzed in duplicate. 

Perform a matrix spike on at least one front-half sample and one 

back-half sample or one combined sample. If recoveries of less 

than 75 percent or greater than 125 percent are obtained for the 

matrix spike, analyze each sample by the method of additions. A 

quality control sample should 

of the calibration standards. 

10 percent or the calibration 

be analyzed to check the accuracy 

The results must be within 

repeated. 
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7.3.3 Cold Vapor AAS Analysis for Mercury. All samples 

should be analyzed in duplicate. 

be analyzed to check the accuracy of the calibration standards 

(within 15 percent or repeat calibration). 

spike on one sample from the HNO, impinger portion (must be 

within 25 percent or samples must be analyzed by the method of 

standard additions). Additional information on quality control 

can be obtained from EPA SW-846 Method 7470 or in Standard 

A quality control sample should 

Perform a matrix 

.Methods for Water and Wastewater Method 303F. 

8.  calculations 

8.1 Dry Gas Volume. Using the data from this test, 

calculate Vmo, the dry gas sample volume at standard conditions 

as outlined in Section 6.3 of Method 5. 

8.2 Volume of Water Vapor and Moisture Content. Using the 

data obtained from this test, calculate the volume of water vapor 

Vwtw and the moisture content B,, of the stack gas. Use Equations 

5-2 and 5-3 of Method 5. 

8.3 Stack Gas Velocity. Using the data from this test and 

Equation 2-9 of Method 2, calculate the average stack gas 

velocity. 

8.4 Metals (Except Mercury) in Source Sample. 

0.4.1 Fraction lA, Front-Half, Metals (except Hg). 

Calculate separately the amount of each metal collected in 

Fraction 1 of the sampling train using the following equation: 

M, = c.1 F, V*I Eq. 29-1 

where: 
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M, = Total mass of each metal (except Hg) collected 

in the front half of the sampling train 

(Fraction l), f ig.  

C,, = Concentration of metal in sample Fraction 1A as 

read from the standard curve, figfml. 

F, = Dilution factor (F, = the inverse of the 

fractional portion of the concentrated sample 

in the solution actually used in the instrument 

to produce the reading Ca,. For example, when 2 

ml of Fraction 1A are diluted to 10 ml, 

F, = 5). 

V,,,, = Total volume of digested sample solution 

(Fraction 1), ml. 

NOTE: If Fractions 1A and 2A are combined, proportional aliquots 

must be used. Appropriate changes must be made in Equations 29-1 

to 29-3 to reflect this approach. 

8.4.2 Fraction 2A, Back-Half, Metals (except Hg). 

Calculate separately the amount of each metal collected in 

Fraction 2 of the sampling train using the following equation. 

Mbh = ca2 Fa va Eq. 29-2 

where: 

Mbb = Total mass of each metal (except Hg) collected 

in the back-half of the sampling train 

(Fraction 2), f ig.  
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C, = Concentration of metal in sample concentrated 

Fraction 2A as read from the standard curve, 

(pglml). 

F, = Aliquot factor, volume of Fraction 2 divided by 

volume of aliquot Fraction 2A (see 

Section 5 . 3 . 4 ) .  

V, = Total volume of digested sample solution 

(concentrated Fraction ZA), ml (see 

Section 5 . 3 . 4 . 1  or 5 . 3 . 4 . 2 ,  as applicable). 

8 . 4 . 3  Total Train, Metals (except Hg). Calculate the total 

amount of each of the quantified metals collected in the sampling 

train as follows: 

Y = (% - M,) + (Mbh - MIS+,) Eq. 29-3 

where : 

Y =  

M m b =  

% =  

Total mass of each metal 

each metal) collected in 

fig. 

(separately stated for 

the sampling train, 

Blank correction value for mass of metal 

detected in front-half field reagent blank, pg. 

Blank correction value f o r  mass of metal 

detected in back-half field reagent blank, Mg. 

NOTE: If the measured blank value for the front half (m,) is in 

the range 0 . 0  to A pg [where A pg equals the value determined by 
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multiplying 1.4 pg/in.’ times the actual area in in.’ of the 

filter used in the emission sample], mmb may be used to correct 

the emission sample value (m,); if mhb exceeds A pg, the greater 

of the two following values may be used: 

I. A pg, or 

11. the lesser of (a) m,,, or (b) 5 percent of mh. 

If the measured blank value for the back-half (mbhb) is in 

the range 0 . 0  to 1 pg, m,, may be used to correct the emission 

sample value (m,,,); if m,,, exceeds 1 pg, the greater of the two 

following values may be used: 1 pg or 5 percent of mbh. 

8 . 5  Mercury in Source Sample. 

8.5.1 Fraction lB, Front-Half, Mercury. Calculate the 

amount of mercury collected in the front-half, Fraction 1, of the 

sampling train using the following equation: 

Eq. 29-4 

where: 

Hg, = Total mass of mercury collected in the front- 

half of the sampling train (Fraction l), pg. 

Qm = Quantity of mercury in analyzed sample, pg. 

V-, = Total volume of digested sample solution 

(Fraction l), ml. 

V,, = Volume of Fraction 1B analyzed, ml. See the 

following Note. 
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&&: V,, is the actual amount of Fraction 1B analyzed. For 

example, if 1 ml of Fraction 1B were diluted to 100 ml to bring 

it into the proper analytical range, and 1 ml of the 100-ml 

dilution were analyzed, V,, would be 0.01. 

8.5.2 Fractions 2B, 3A, 3B, and 3C, Back Half, Mercury. 

Calculate the amount of mercury collected in Fractions 2 using 

Equation 5 and in Fractions 3A, 3B, and 3C using Equation 6 . .  

Calculate the total amount of mercury collected in the back-half 

'of the sampling train using Eq. 29-7. 

Eq. 29-5 

where: 

Hg,= Total mass of mercury collected in Fraction 2, 

f ig-  

Q, = Quantity of mercury in analyzed sample, pg. 

V,,,, = Total volume of Fraction 2 ,  ml. 

V,, = Volume of Fraction 2B analyzed, ml (see the 

following note). 

Note: 
example, if 1 ml of Fraction 2B were diluted to 10 ml to bring it 

into the proper analytical range, and 5 ml of the 10-ml dilution 

was analyzed, V,, would be 0.5. 

separately the back-half mercury for Fractions 3A, then 3B, then 

3c. 

where : 

V,, is the actual amount of Fraction 2B analyzed. For 

Use Equation 6 to calculate 
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Hgb,(A.B.O = Total mass of mercury collected separately in 

Fraction 3A, 3B, or 3C, pg. 

Qbb3m.n.O - - Quantity of mercury in separately analyzed 
samples, pg. 

Vg(A,B,o = Volume of Fraction 3A, 3B, or 3C analyzed, ml 

(see note in Sections 8.5.1 and 8.5.2, and 

calculate similarly). 

V,,3(An0 . . .  = Total volume of Fraction 3A, 3B, or 3C, ml. 

Hgbb = Hgbb2 Hgbh3A + Hgbh3B + Hgbh3C Eq. 29-7 

where: 

Hgbh = Total mass of mercury collected in the back- 

half of the sampling train, pg. 

8.5.3 Total Train Mercury Catch. Calculate the total 

amount of mercury collected in the sampling train using Eq 29-8. 

where: 

Hg, = Total mass of mercury collected in the sampling 

train, ug. 

Hg, = Blank correction value for mass of mercury 

detected in front-half field reagent blank, pg. 

Hg, = Blank correction value for mass of mercury 

detected in back-half field reagent blanks, fig. 

6 0  
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Note: If the total of the measured blank values (Hg, + Hg,,) is 

in the range of 0 to 6 pg, then the total may be used to correct 

the sample value (Hg, + Hg,,); if it exceeds 6 pg, the greater of 

the following two values may be used: 6 pg or 5 percent of the 

sample value (Hg, + Hg,). 

8 . 6  Metal Concentration in Stack Gas. Calculate each metal 

separately for the Cd, total Cr, As, Ni, Mn, Be, Cu, Pb, P, T1, 

Ag, Ba, Zn, Se, Sb, and Hg concentrations in the stack gas (dry 

. basis, adjusted to standard conditions) as follows: 

Eq. 29-9 

where: 

C, = Concentration of each metal in the stack gas, 

mgldscm. 

~4 = io’ mglpg. 

l4, = Total mass of each metal collected in the 

sampling train, pug; (substitute Hg, for l4, for 

the mercury calculation). 

V,c,tm = Volume of gas sample as measured by the dry gas 

meter, corrected to dry standard conditions, 

dscm. 

8 . 7  Isokinetic Variation and Acceptable Results. Same as 

Method 5,  Sections 6.11 and 6.12, respectively. 

9. Bibliography 
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* * * * *  

3. In Part 61, Method lOlA of Appendix B, by revising the 

Title, Sections 7.2.1, 7.3.1, 7.3.2, 7.3.3, and 9.2 and adding 

Sections 5.2.4 through 5.2.7, 6.1.5, 6.1.7, 6.1.8, 7.2.1.1 

through 7.2.1.3, 7.2.6, and Citation 3 of the Bibliography as 

follows: 

Appendix B - Test Methods 
* * * * *  
Method lOlA - Determination of Particulate and Gaseous Mercury 
Emissions from Stationary Sources 

* * * * *  
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5 . * * *  

5.2 * * 
5 . 2 . 4  Atomic Absorption Spectrophotometer or Equivalent. 

Any atomic absorption unit with an open sample presentation area 

in which to mount the optical cell is suitable. Instrument 

settings recommended by the particular manufacturer should be 

followed. Instruments designed specifically for the measurement 

of mercury using the cold-vapor technique are commercially 

available and may be substituted for the atomic absorption 

spectrophotometer. 

5.2.5 Optical Cell. Alternatively, a heat lamp mounted 

above the cell or a moisture trap installed upstream of the cell 

may be used. 

5.2.6 Aeration Cell. Alternatively, aeration cells 

available with commercial cold vapor instrumentation may be used. 

5.2.7 Aeration Gas Cylinder. Nitrogen, argon, or dry, Hg- 

free air, equipped with a single-stage regulator. Alternatively, 

aeration may be provided by a peristaltic metering pump. 

commercial cold vapor instrument is used, follow the 

manufacturer's recommendations. 

* * * * *  

If a 

6 . * * *  

6.1 * * * 
6.1.5 Sulfuric Acid (H2S04) , 10 Percent (V/V) . Carefully 

add and mix 100 ml of concentrated H2S0, to 900 ml of deionized 

distilled water. 
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* * * * *  
6.1.7 Hydrochloric Acid. Trace-metals grade is 

recommended. If other grades are used, the Hg level must be less 

than 3 ng/ml Hg. 

6.1.8 Hydrochloric Acid, 8 N. Dilute 67 ml of concentrated 

HC1 to 100 ml with water (slowly add the HC1 to the water). 

* * * * *  
? . * * *  

7.2 * * * 
7.2.1 Container No. 1 (Impinger, Probe, and Filter Holder) 

and, if applicable, No. 1A (HC1 rinse). 

7.2.1.1 Using a graduated cylinder, measure the liquid in 

the first three impingers to within 1 ml. Record the volume of 

liquid present (e.g., see Figure 5-3 of Method 5 in 40 CER 

Part 60). This information is needed to calculate the moisture 

content of the effluent gas. (Use only graduated cylinder and 

glass storage bottles that have been precleaned as in 

Section 7.1.2.) Place the contents of the first three impingers 

(four if an extra impinger was added as described in 

Section 7.1.1) into a 1000-ml glass sample bottle labeled 

Container No. 1. (Note: If a filter is used, remove the filter 

from its holder as outlined under "Container No. 3 "  below.) 

7.2.1.2 Taking care that dust on the outside of the probe 

or other exterior surfaces does not get into the sample, 

quantitatively recover the Hg (and any condensate) from the probe 

nozzle, probe fitting, probe liner, front half of the filter 
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holder (if applicable), and impingers as follows: Rinse these 

components with a total of-400 ml (350 ml if an extra impinger 

was added as described in Section 7.1.1) of fresh acidified 

4 percent KMnO, solution carefully assuring removal of all loose 

particulate matter from the impingers; add all washings to the 

1000-ml glass sample bottle. To remove any residual brown 

deposits on the glassware following the permanganate rinse, rinse 

with approximately 100 ml of water carefully assuring removal of 

all loose particulate matter from the impingers, and add this 

rinse to Container No. 1. If no visible deposits remain after 

this water rinse, do not rinse with 8 N HC1. However, if 

deposits do remain on the glassware after the water rinse, wash 

impinger walls and stems with 25 ml of 8 N HC1, and place the 

wash in a separate container labeled Container No. 1 A  as follows: 

Place 150 ml of water in a sample container labeled Container No. 

IA. Use only a total of 25 ml of 8 N HC1 to rinse all impingers. 

Wash the impinger walls and stem with the HC1 by turning and 

shaking the impinger so that the HC1 contacts all inside 

surfaces. Pour the HC1 wash carefully, with stirring, into 

Container No. 1A. Rinse the impinger walls and stem with a total 

of 50 ml of water, and place this rinse into Container No. 1A. 

This separate container (No. 1A) is used for safety reasons. 

7.2.1.3 After all washings have been collected in the 

sample container, tighten the lid on the container to prevent 

leakage during shipment to the laboratory. Mark the height of 
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the fluid level to determine whether leakage occurs during 

transport. Label the container to identify its contents clearly. 

* * * * *  
7.2.6 Container No. 6 (HC1 rinse blank). For a blank, 

place 200 ml of water in a 1000-ml sample bottle, and add 25 ml 

of 8 N HC1 carefully with stirring. Seal the container. Only 

one blank sample per 3 runs is required. 

* * * * *  
7.3 * * * 
7.3.1 Containers No. 3 and No. 4 (Filter and Filter Blank). 

If a filter is used, place the contents, including the filter, of 

Containers No. 3 and 4 in separate 250-ml beakers, and heat the 

beakers on a steam bath untii most of the liquid has evaporated. 

Do not take to dryness. Add 20 ml of concentrated HN0,to the 

beakers, cover them with a watch glass, and heat on a hot plate 

at 70°C for 2 hours. Remove from the hot plate. Filter the 

solution from digestion of the Container No. 3 contents through 

Whatman No. 40 filter paper, and save the filtrate for addition 

to the Container No. 1 filtrate as described in Section 7.3.2 

below. Discard the filter. Filter solution from the digestion 

of the Container No. 4 contents through Whatman No. 40 filter 

paper, and save the filtrate for addition to Container No. 5 

filtrate as described in Section 7.3.3 below. Discard the 

filter. 

7.3.2 Container No. 1 (Impingers, Probe, and Filter Holder) 

and, if applicable, No. 1A (HC1 rinse). Filter the contents of 
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Container No. 1 through Whatman 4 0  filter paper into a l-liter 

volumetric flask to remove the brown MnO, precipitate. Save the 

filter for digestion of the brown MnO, precipitate. 

sample filtrate from Container No.3 to the 1-liter volumetric 

flask, and dilute to volume with water. If the combined 

filtrates are greater than 1000 ml, determine the volume to the 

nearest ml and make the appropriate corrections for blank 

subtractions. Mix thoroughly. Mark the filtrate as analysis 

.Sample No A.l and analyze for Hg within 4 8  hr of the filtration 

Add the 

step. Place the saved filter, which was used to remove the brown 

MnO, precipitate, into an appropriate sized container. In a 

laboratory hood, add 25 ml of 8 N HC1 to the filter and allow to 

digest for a minimum of 24 hours at room temperature. Filter the 

contents of Container 1A through Whatman 4 0  paper into a 500-ml 

volumetric flask. 

precipitate from Container No. 1 through Whatman paper into the 

same 500-ml volumetric flask, and dilute to volume with water. 

Mark this combined 500-ml dilute solution as analysis Sample 

No. HC1 A.2, and analyze for Hg. Discard the filters. 

Then filter the digestate of the brown MnO, 

7.3.3 Container No. 5 (Absorbing Solution Blank) and No. 6 

(HC1 Rinse Blank). Treat Container No. 5 the same as Container 

No. 1 as described in Section 7.3.2. Add the filter blank 

filtrate from Container No. 4 to the 1-liter volumetric flask, 

and dilute to volume. Mix thoroughly. Mark this as Sample No. 

A . l  blank, and analyze for Hg within 4 8  hr of the filtration 

step. Digest any brown precipitate remaining on the filter from 
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the filtration of Container No. 5 by the same procedure as 

described in Section 7.3.2. Filter the contents of Container 

NO. 6 by the same procedure as described in Section 7.3.2, and 

combine in the 500-ml volumetric flask with the filtrate from the 

digested blank MnO, precipitate. Mark this resultant 500-ml 

combined dilute solution as analysis Sample No. HC1 A.2 blank. 

(Note: When analyzing samples A.l blank and HC1 A.2 blank, 

always begin with 10-ml aliquots. This applies specifically to 

.blank samples.) 

* * * * *  
9 . * * *  

9.2 Total Mercury. For  each source sample, correct the 

average maximum absorbance of the two consecutive samples whose 

peak heights agree within 3 percent of their average for the 

contribution of the blank. 

in pg in each sample. 

the sample into the working range of the spectrophotometer. 

Then calculate the total Hg content 

Correct for any dilutions made to bring 

Eq. 101A-1 
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where: 

%CnHI = Total blank corrected pg of Hg in HC1 rinse and 

HC1 digestate of filter sample 

C,,,,, = Total ng of Hg analyzed in the aliquot from the 

500-ml analysis Sample No. HC1 A . 2 .  
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c(HClb&)Hs - - Total ng of Hg analyzed in aliquot of the 
500-1111 analysis Sample No. HC1 A.2 blank. 

D.F. = Dilution factor for the HC1-digested 

Hg-containing solution, Analysis Sample No. 

"HC1 A.2." This dilution factor applies Only 

to the intermediate dilution steps, since the 

original sample volume [ (Vf)H,-L] of "HC1 A.2" 

has been factored out in the equation along 

with the sample aliquot ( S )  . In Eq. 6.9, the 

sample aliquot, S ,  is introduced directly into 

the aeration cell for analysis according to the 

procedure outlined in Section 3.19.5.3.4. A 

dilution factor is required only if it is 

necessary to bring the sample into the 

analytical instrument's calibration range. 

D.F.,, = Dilution factor for the HC1-digested Hg- 

containing solution, Analysis Sample No. "HC1 

A.2 blank." (Refer to sample NO. "HC1 A.2" 

dilution factor information above.) 

VrmQ = Solution volume of original sample, 500 ml for 

samples diluted as described in Section 7.3.1. 

10' = Conversion factor, pg/ng. 

S = Aliquot volume of sample added to aeration 

cell, ml. 

S,, = Aliquot volume of blank added to aeration cell, 

ml . 
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I Note: The maximum allowable blank subtraction for the HC1 is the 

lesser of the two following values: (1) the actual blank measured 

value (analysis Sample No. “21 A.2 blank), or (2) 5% of the Hg 

content in the combined HC1 rinse and digested sample (analysis 
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Sample No. HC1 A.2). 

‘I 
I I 
‘I’ 
I 
‘I 
I 
I 
I 

(I 
I’ 
I 
I 
I 

Eq. 101A-2 

I 



where: 

m(nu)Hg = Total blank corrected pg of Hg in KMnO, filtrate 

and "0, digestion of filter sample. 

Total ng of Hg in aliquot of KMnO, filtrate and 

HNO, digestion of filter analyzed (aliquot of 

analysis Sample No. A . l ) .  

Total ng of Hg in aliquot of KMnO, blank and 

HNO, digestion of blank filter analyzed 

(aliquot of analysis Sample No. A . l  blank). 

C(fltr)lr4 = 

c(tlUblk)& - - 

Vfo,, = Solution volume of original sample, normally 

1000 ml for samples diluted as described in 

Section 7.3.2. 

Vf@&, = Solution volume of blank sample, 1000 ml for 

samples diluted as described in Section 7.3.2. 

Not€: The maximum allowable blank subtraction for the HC1 is the 

lesser of the two following values: (1) the actual blank measured 
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value (analysis Sample No. "A.1 blank"), or ( 2 )  5% of the Hg 

content in the filtrate (analysis Sample No. "A.1"). 

- Eq. 101A-3 mHg - m(HCllHg + m ( f l t r ) H g  

where: 

mHo = Total blank corrected Hg content in each 

sample, pg. 

rnmCnHo = Total blank corrected pg of Hg in HC1 rinse and 

HC1 digestate of filter sample. 

m(n,,,Hc = Total blank corrected pg of Hg in KMnO, 

filtrate and HNO, digestion of filter sample. 

* * * * *  
10. * * * 
3. Wilshire, Frank W., J.E. Knoll, T.E. Ward, and M.R. 

Midgett. Reliability Study of the U . S .  EPA's Method l O l A  - 
Determination of Particulate and Gaseous Mercury Emissions. 

U . S .  Environmental Protection Agency, Research Triangle Park, NC. 

Report No. 600/D-31/219 AREAL 367, NTIS Acc No. PB91-233361. 

* * * * *  

5. In Appendix B of Part 61, by revising the second and 

last sentences, respectively, in Section 7.1.1 of Method l O l A  as 

follows: "In this method, highly oxidizable matter may make it 

impossible to sample for the desired minimum time." "In cases 

where an excess of water condensation is encountered, collect two 
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runs to make one sample, or add an extra impinger in front of the 

first impinger (also containing acidified XMnO, solution). 

6 .  In Appendix B of Part 61,  by replacing It5OOt9 in 

Section 7 .2 .5  of Method lOlA with 11650.91 

7 .  In Appendix B of Part 61,  by replacing 18150" in 

Section 7.2 .3  of Method l O l A  with lllOO." 

* * * * *  
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Front-half Back-half Back-half 

Metal ImDinsers 4-6 Total Tr ain 

Fraction 1 Fraction 2 Fractions I 

Probe and Filter Impingers 1-3 "Hg, only" 

Antimony 7 . 7  ( 0 . 7 ) *  3 . 8  ( 0 . 4 ) *  11.5 (l.l)* 
Arsenic 1 2 . 7  ( 0 . 3 ) *  6 . 4  ( 0 . 1 ) *  1 9 . 1  ( 0 . 4 ) *  
Barium 0.5 0 .3  0 . 8  
Beryllium 0.07  (0.05)* 0.04 (0.03)* 0 . 1 1  ( 0 . 0 8 ) *  
Cadmium 1 . 0  ( 0 . 0 2 ) *  0 . 5  (0.01)* 1 . 5  ( 0 . 0 3 ) *  
Chromium 1 .7  ( 0 . 2 ) *  0.8 (0.1)* 2.5 (0.3)* 

Lead 1 0 . 1  ( 0 . 2 ) *  5.0 ( 0 . 1 ) *  15.1 ( 0 . 3 ) *  
Manganese 0.5 ( 0 . 2 ) *  0.2 ( 0 . 1 ) *  0 . 7  ( 0 . 3 ) *  
Mercury , 0.6** 3 . O * *  2 .  o** 5.6** 
Nickel 3.6  1 . 8  5 . 4  
Phosphorus 18 9 27 
Selenium 18 ( 0 . 5 ) *  9 ( 0 . 3 ) *  27 ( 0 . 8 ) *  
Silver , 1 .7  0 .9  2.6 
Thallium. 9.6  ( 0 . 2 ) *  4 . 8  (0.1)* 1 4 . 4  (0.3)* 
Zinc 0.5 0.3 0 . 8  

( ) *  Detection limit when analyzed by GFAAS. 

i Copper 1.4 0 . 7  2.1 

** Detection limit when analyzed by CVAAS, estimated for back-Half and 
total Train. 
Note: Actual method in-stack detection limits will be determined based 
on actual source sampling parameters and analytical results as described 
earlier in this section. 

Table 29-1. In-stack method detection limits. I 
i 
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METHOD 0010 

MODIFIED METHOD 5 SAMPLING TRAIN 

1.0 SCOPE AND APPLICATION 

1.1 This method is applicable to the determination of Destruction and 
Removal Efficiency (ORE) of semivolatile Principal Organic Hazardous Compounds 
(POHCs) from incineration systems (PHS, 1967). This method also may be used 
to determine particulate emission rates from stationary sources as per EPA 
Method 5 (see References at end of this method). 

2.0 SUMMARY OF METHOD 

2.1 Gaseous and particulate pollutants are withdrawn from an emission 
source at an isokinetic sampling rate and are collected in a multicomponent 
sampling train. Principal components of the train include a high-efficiency 
glass- or quartz-fiber filter and a packed bed of porous polymeric adsorbent 
resin. The filter is used to collect organic-laden particulate materials and 
the porous polymeric resin to adsorb semivolatile organic species. 
Semivolatile species are defined as compounds with boiling points >lOO*C. 

2.2 Comprehensive chemical analyses of the collected sample are 
conducted to determine the concentration and identity of the organic 
materials. 

3.0 INTERFERENCES 

3.1 Oxides of nitrogen (NOx) are possible interferents in the 
determination of certaln water-soluble compounds such as dioxane, phenol, and 
urethane: reaction of these compounds with NOx in  the presence of moisture 
will reduce their concentration. Other possibilities that could result in 
positive or negative bias are (1) stability of the compounds in methylene 
chloride, (2) the formation of water-soluble organic salts on the resin in the 
presence of moisture, and (3) the solvent extraction efficiency of water- 
soluble compounds from aqueous media. Use of two or more ions per compound 
for qualitative and quantitative analysis can overcome interference at one 
mass. These concerns should be addressed on a compound-by-compound basis 
before using this method. 

4.0 APPARATUS AND MATERIALS 

4.1 Samplinq train: 

4.1.1 A schematic of the sampling train used in this method is 
shown in Figure 1. This sampling train configuration is adapted from EPA 
Method 5 procedures, and, as such, the majority of the required equipment 
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is identical to that used in EPA Method 5 determinations. The new 
components required are a condenser coil and a sorbent module, which are 
used to collect semivolatile organic materials that pass through the 
glass- or quartz-fiber fllter in the gas phase. 

Construction details for the basic train components are given 
in APTD-0581 (see Martin, 1971, in Section 13.0, References): commercial 
models of this equipment are also available. Specifications for the 
sorbent module are provided in the following subsections. Additionally, 
the following subsections list changes to APTD-0581 and identify 
allowable train configuration modlfications. 

4.1.3 Basic operating and maintenance procedures for the sampling 
train are described in APTD-0576 (see Rom, 1972, in Section 13.0, 
References). As correct usage is Important in obtaining valid results, 
all users should refer to APTD-0576 and adopt the operating and 
maintenance procedures outlined therein unless otherwise specifled. The 
sampling train consists of the components detalled below. 

4.1.3.1 Probe nozzle: Stainless steel (316) or glass wlth 
sharp, tapered (30' angle) leading edge. The taper shall be on the 
outside to preserve a constant I.D. The nozzle shall be buttonhook 
or elbow design and constructed from seamless tublng (If made of 
stainless steel). Other constructlon materials may be considered 
for partlcular applicatlons. A range of nozzle sizes suitable for 
isokinetic sampling should be available in increments of 0.16 cm 
(1/16 In.), e.g., 0.32-1.27 cm (U8-1/2 in.), or larger if higher 
volume sampling trains are used. Each nozzle shall be calibrated 
according to the procedures outlined in Paragraph 9.1. 

4.1.3.2 Probe liner: Borosilicate or quartz-glass tublng wlth 
a heating system capable of maintalning a gas temperature o f  120 + 
14'C (248 + 25'F) at the exit end during sampling. (The tester may 
opt to operate the equipment at a temperature lower than that 
specified.) Because the actual temperature at the outlet of the 
probe is not usually monltored during sampling, probes constructed 
according to APTD-0581 and uti1 izing the calibration curves of APTD- 
0576 (or calibrated according to the procedure outlined in APTD- 
0576) are considered acceptable. Either borosll Icate or quartz- 
glass probe liners may be used for stack temperatures up to about 
480Y (9OO'F). Quartz 1 iners shall be used for temperatures between 
480 and 900.C (900 and 1650'F). (The softening temperature for 
borosilicate is 820'C (1508'F), and for quartz 1500'C (2732'F).) 
Water-cooling of the stainless steel sheath will be necessary at 
temperatures approaching and exceeding 500'C. 

4.1.3.3 Pitot tube: Type 5 ,  as descrlbed in Sectlon 2.1 of 
EPA Method 2, or other appropriate devices (Vollaro, 1976). The 
pitot tube shall be attached to the probe to allow constant 
monitoring of the stack-gas velocity. The impact (hlgh-pressure) 
opening plane of the pitot tube shall be even with or above the 
nozzle entry plane (see EPA Method 2, Figure 2-6b) during sampling. 
The Type S pitot tube assembly shall have a known coefficlent, 
determined as outlined in Section 4 of EPA Method 2. 

4.1.2 
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4.1.3.4 Differential  pressure qauge: Inclined manometer o r  
eauivalent device as  described in  Section 2.2 of EPA Method 2. One 
manometer shal l  be used f o r  velocity-head (AP) readings and the 
other  f o r  o r i f i c e  d i f fe ren t ia l  pressure (AH) readings. 

4.1.3.5 F i l t e r  holder: Borosilicate g lass ,  w i t h  a g lass  f r i t  
f i l t e r  support and a sealing gasket. The sealing gasket should be 
made of materials t ha t  will not introduce organic material i n to  the 
gas stream a t  the temperature a t  which the f i l t e r  holder will be 
maintained. The gasket shal l  be constructed of Teflon o r  materials 
of equal o r  be t t e r  charac te r i s t ics .  The holder design shall  provide 
a posi t ive seal against  leakage a t  any point along the f i l t e r  
circumference. The holder shal l  be attached immediately t o  the 
o u t l e t  of the cyclone o r  cyclone bypass. 

4.1.3.6 F i l t e r  heatinq system: Any heating system capable of 
maintaining a temperature of 120 2 14'C (248 + 25'F) around the 
f i l t e r  holder during sampling. Other temperatures may be 
appropriate f o r  par t icu lar  applications.  A1 ternat ively,  the t e s t e r  
may opt t o  operate the equipment a t  temperatures other than tha t  
speci f led.  A temperature gauge capable of measuring temperature t o  
within 3'C (5.4.F) shal l  be ins ta l led  so t ha t  the temperature around 
the f i l t e r  holder can be regulated and monitored during sampling. 
Heating systems other than the one shown in APTD-0581 may be used. 

4.1.3.7 Orqanic sampling module: This u n i t  consists of three 
sections,  including a gas-conditioning section, a sorbent traD. and 
a condensate knockout irap.  The gas-conditioning system shal l  be 
capable of conditioning the gas leaving the back half of the f i l t e r  
holder t o  a temperature not exceeding 2O'C (68'F). The sorbent t r ap  
shal l  be sized t o  contain approximately 20 g of porous polymeric 
res in  (Rohm and Haas XAD-2 o r  equivalent) and shall  be jacketed t o  
maintain the internal gas temperature a t  17 + 3'C (62.5 + 5.4.F). 
The most commonly used coolant i s  ice  water f k m  the impi'iger ice- 
water bath, constantly c i rculated through the outer jacket,  us ing  
rubber o r  p l a s t i c  tubing and a p e r i s t a l t i c  pump. The sorbent t rap  
should be ou t f i t t ed  w i t h  a g lass  well or depression, appropriately 
sized t o  a c c o m d a t e  a small thermocouple i n  the t rap  for  monitoring 
the gas entry temperature. The condensate knockout t rap shal l  be of 
su f f i c i en t  s i z e  t o  co l l ec t  the condensate following gas 
conditioning. The organic module components shal l  be oriented t o  
d i r ec t  the flow of condensate formed ver t ica l ly  downward from the 
conditioning section, through the adsorbent media, and in to  the 
condensate knockout trap. The knockout t rap is usually s imilar  in 
appearance t o  an empty impinger d i rec t ly  underneath the sorbent 
module; i t  may be oversized b u t  should have a shortened center stem 
( a t  a minimum, one-half the length of the normal impinger stems) t o  
co l l ec t  a large volume of condensate without bubbling and 
overflowing in to  the impinger t ra in .  All surfaces o f  the organic 
module wetted by the gas sample shall  be fabricated of borosl l icate  
g lass ,  Teflon, o r  other  i n e r t  materials. Commercial versions of the 
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complete organic module are  not currently available,  b u t  may be 
assembled from comnercially avai lable  laboratory glassware and a 
custom-fabricated sorbent trap. Detai 1s of two acceptable designs 
are  shown in Figures 2 and 3 (the thermocouple well Is shown i n  
Figure 2).  

4.1.3.8 I I n  e r  t ra in :  To determine the stack-gas moisture 

ground-glass j o in t s ,  follow the knockout trap. The f i r s t ,  th i rd ,  
and fourth impingers shal l  be of the Greenburg-Smith design, 
modified by replacing the t i p  w i t h  a 1.3-cm (l/Z-in.) I.D. glass  
tube extending about 1.3 cm (1/2 in.) from the bottom of the outer 
cylinder. The second impinger shal l  be of the Greenburg-Smith 
design w i t h  the  standard t i p .  The f i r s t  and second impingers shall  
contain known quant i t ies  of water o r  appropriate trapping solution. 
The th i rd  shal l  be empty o r  charged w i t h  a caust ic  solution, should 
the stack gas contain hydrochloric acid (HCl). The fourth shall  
contain a known weight of s i l i c a  gel o r  equivalent desiccant. 

content, four ---+-- 500-mL imp ngers, connected i n  se r ies  w i t h  leak-free 

4.1.3.9 Meterinq system: The necessary components a re  a 
vacuum aauae. leak-free D u m .  thermometers caDable o f  measurina . .  
tempera&; ' t o  within 3'C (5.4'F), dry-gas 'meter capable o? 
measuring volume t o  w i t h i n  1%, and related equipment, as  shown i n  
Figure 1. A t  a minimum, the pump should be capable of 4 cfm f ree  
flow, and the dry-gas meter should have a recording capacity of 
0-999.9 cu f t  w i t h  a resolution of 0.005 cu f t .  Other metering 
systems capable of maintaining sampling ra tes  within 10% of 
i soklne t ic i ty  and of determining sample volumes t o  w i t h i n  2% may be 
used. The metering system must be used I n  conjunction w i t h  a p i t o t  
tube t o  enable checks of isokinet ic  sampling rates.  Sampling t r a ins  
using metering systems designed f o r  flow rates  higher than those 
described I n  APTD-0581 and APTD-0576 may be used, provided tha t  the 
specif icat ions of t h i s  method are  met. 

4.1.3.10 Barometer: Mercury, aneroid, o r  other barometer 
capable of measuring atmospheric pressure t o  w i t h i n  2.5 mm Hg (0.1 
i n .  Hg). the barometric reading may be obtained from 
a nearby National Weather Service s t a t ion ,  I n  which case the s ta t ion 
value (which i s  the absolute barometric pressure) i s  requested and 
an adjustment f o r  elevation differences between the weather s ta t ion  
and sampling point Is applied a t  a r a t e  of minus 2.5 mm Hg (0.1 i n .  
Hg) per 30-m (100 f t )  increase (vice versa f o r  elevation 
decrease). 

4.1.3.11 Gas density determination equipment: Temperature 
sensor and pressure gauge (as described in Sections 2.3 and 2.4 of 
EPA Method 2 ) ,  and gas analyzer, i f  necessary (as described in EPA 
Method 3). The temperature sensor ideal ly  should be permanently 
attached t o  the p i t o t  tube o r  sampling probe I n  a fixed 
configuration such tha t  the t i p  of the sensor extends beyond the 
leading edge of the probe sheath and does not touch any metal. 

In many cases 

elevation 
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Alternatively,  the sensor may be attached just p r i o r  t o  use i n  the 
f ie ld .  Note, however, t ha t  i f  the temperature sensor i s  attached in 
the  f i e l d ,  the sensor must be placed in  an interference-free 
arrangement w i t h  respect t o  the Type S p i t o t  tube openings (see EPA 
Method 2, Figure 2-7). As a second a l te rna t ive ,  i f  a difference of 
no more than 1% i n  the average velocity measurement is t o  be 
introduced, the temperature gauge need not be attached t o  the probe 
o r  p i to t  tube. 

4.1.3.12 Cal ibration/field-preparation record: A permanently 
bound laboratory notebook. in which duDlicate cooies of data mav be 
made as they a 6  being recorded, i s  -required ?or documentiniand 
recording cal ibrat ions and preparation procedures ( i  .e., f i l t e r  and 
s i l i c a  gel t a r e  weights, clean XAD-2, qual i ty  assurance/quality 
control check r e su l t s ,  dry-gas meter, and thennocoupl e cal ibrat ions,  
e tc . ) .  The duplicate copies should be detachable and should be 
stored separately in the t e s t  program archives. 

4.2 Sample: 
4.2.1 Probe ltner: Probe nozzle and organic module conditioning 

section brushes: nylon b r i s t l e  brushes w i t h  s t a in l e s s  s tee l  wire handles 
a re  required. The probe brush shal l  have extensions of s t a in l e s s  s t e e l ,  
Teflon, o r  i ne r t  material a t  l ea s t  a s  long as  the probe. The brushes 
shal l  be properly sized and shaped t o  brush out the probe l i ne r ,  the 
probe nozzle, and the organic module conditioning section. 

4.2.2 Wash bot t les :  Three. Teflon o r  glass  wash bot t les  are 
recommended: polyethylene wash bo t t l e s  should not be used because organic 

'contaminants may be extracted by exposure t o  organic solvents used for  1 
sampl e recovery. 

4.2.3 Glass sample s torage containers: Chemically r e s i s t an t ,  
borosi l icate  amber and c l ea r  glass  bo t t l e s ,  500-mL o r  1,000-mL. Bottles 
should be t in ted  t o  prevent action of l i gh t  on sample. Screw-cap l i ne r s  
shal l  be e i the r  Teflon o r  constructed so as  t o  be leak-free and res i s tan t  
t o  chemical a t tack by organic recovery solvents. Narrow-mouth glass  
bo t t l e s  have been found t o  exhibit  l e s s  tendency toward leakage. 

4.2.4 Petri dishes: Glass, sealed around the circumference with 
wide (I-in.) Teflon tape, f o r  storage and t ransport  of f i l t e r  samples. 

4.2.5 Graduated cy1 inder and/or balances: To measure condensed 
water t o  the nearest 1 mL o r  1 g. Graduated cylinders shal l  have 
subdivisions not >2 mL. Laboratory triple-beam balances capable of 
weighing to  t0.5 g o r  be t t e r  are required. 

4.2.6 Plastic storage containers: Screw-cap polypropylene o r  
polyethylene containers t o  s tore  s i l i c a  gel. 

4.2.7 Funnel and rubber pollceman: To aid i n  t ransfer  of s i l i c a  
gel t o  container (not necessary if s i l i c a  gel i s  weighed i n  f i e ld ) .  , 
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4.2.8 Funnels: Glass, t o  a ld  I n  sample recovery. 

4.3 F l l te rs :  Glass- o r  quartz-flber fllters, wlthout organlc binder, 
e x h l b i t l n g a t s t  99.95% efflclency (<0.05% penetration) on 0.3-um dloctyl 
phthalate smoke par t ic les .  The f l l t e r  eff lc lency test shal l  be conducted I n  
accordance w i t h  ASTM standard method 02986-71. Test data from t h e  suppl ler ' s  
qual i ty  control program are  suf f lc len t  f o r  thls purpose. I n  sources 
containing 502 o r  503, the f l l t e r  material must be of a type tha t  Is 
unreactlve to  SO o r  SO3. Reeve Angel 934 AH o r  Schlelcher and Schwell #3 

4.4 Crushed Ice: Quantltles ranglng from 10-50 l b  may be necessary 
durlng a sampllng r u n ,  dependlng on ambient a l r  temperature. 

4.5 Stopcock qrease: Solvent-Insoluble, heat-stable s l l l cone  grease. 
Use of s l l l cone  grease upstream of the module i s  not pennltted,  and amounts 
used on components located downstream of the organlc module shall  be 
mi niml zed. SI 1 i cone grease usage is not necessary I f  screw-on connectors and 
Teflon sleeves o r  ground-glass j o l n t s  a r e  used. 

4.6 Glass wool: Used t o  plug the unf r l t t ed  end of the sorbent module. 
The glass-wool f l b  e r  should be solvent-extracted w i t h  methylene chlorlde In a 
Soxhlet ex t rac tor  f o r  12 hr and alr-drled p r lo r  t o  use. 

f i l t e r s  work we1 ? under these condltlons. 

5.0 REAGENTS 

5.1 Adsorbent resln: Porous polymeric resln (XAD-2 o r  equivalent) Is 
recommended. These resins  shall  be cleaned pr ior  t o  t h e l r  use f o r  sample 
collectlon. Appendix A of thls method should be consulted t o  determine 
appropriate preclean5ng procedure. For best  r e su l t s ,  res in  used should not 
exhibl t  a blank o f  higher than 4 mg/kg of t o t a l  chromatographable organlcs 
(TCO) (see Appendlx 6) pr lo r  t o  use. Once cleaned, resln should be stored In 
an a l r t l g h t ,  wlde-mouth amber glass  container with a Teflon-lined cap or  
placed i n  one of the glass  sorbent modules t i g h t l y  sealed w i t h  Teflon fi lm and 
e l a s t i c  bands. 

5.2 S l l l c a  e l :  Indlcatlng type, 6-16 mesh. If prevlously used, dry a t  
175'C (350'F + or  2 hr before using. New s l l l c a  gel may be used as recelved. 
Alternatively,  other types of deslccants (equlvalent o r  be t te r )  may be used, 
subject t o  the approval of the Adminlstrator. 

5.3 Impinqer solutions: Dls t l l l ed  organlc-free water (Type 11) shall  be 
used, unless sampling i s  intended t o  quantlfy a par t lcu lar  Inorganlc gaseous 
species. If sampling Is Intended t o  quantlfy the concentratlon of additional 
specles,  the Implnger solution of choice shal l  be subject t o  Adminlstrator 
approval. T h l s  water should be prescreened f o r  any compounds of Interest. 
One hundred mL wlll be added t o  the speclfied Impinger; the th l rd  lmplnger I n  
the t r a l n  may be charged w i t h  a basic solution (1 N sodlum hydroxlde or  sodlum 
acetate)  t o  protect the sampling pump from acidlc  gases. Sodlum acetate  
should be used when large sample volumes a re  antlclpated because sodium 
hydroxlde wlll react  w i t h  carbon dloxlde In aqueous medta t o  form sodium 
carbonate, which may posslbly plug the lmplnger. 

The resin should be used withln 4 wk of the preparation. 
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5.4 Sample recovery reagents: 

5.4.1 Methylene chloride: Dis t i l led- in-g lass grade I s  required f o r  
sample recovery and cleanup (see Note t o  5.4.2 below). 

5.4.2 Methyl alcohol: Dis t i l led- In-g lass grade I s  required f o r  
sample recovery and cleanup. 
NOTE: Organic solvents f r o m  metal containers may have a hlgh 

resldue blank and should not be used. Sometimes suppliers 
t rans fer  solvents f r o m  metal t o  glass bot t les:  thus blanks shal l  
be run p r i o r  t o  f i e l d  use and only solvents w i th  low blank value 
(<O.OOl%) sha l l  be used. 

Water (Type 11) sha l l  be used f o r  r i n s i n g  the organlc 
module and condenser component. 

5.4.3 Water: 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 Because o f  complexity o f  t h i s  method, f i e l d  personnel should be 
t ra ined i n  and experienced w l th  the  t e s t  procedures i n  order t o  obtain 
r e l l a b l e  resu l ts .  

6.2 Laboratory preparatlon: 

6.2.1 A l l  the components sha l l  be maintained and ca l ibrated 
according t o  the procedure described i n  APTD-0576, unless otherwise 
speci f ied.  

6.2.2 Welgh several 200- t o  300-9 por t ions o f  s i l i c a  gel  i n  I 
a l r t i g h t  containers t o  the nearest 0.5 9. Record on each container the 
t o t a l  weight o f  the s i l i c a  gel p lus containers. As an a l te rna t ive  t o  
preweighing the s i l i c a  gel,  It may instead be welghed d i r e c t l y  i n  the 
lmpinger or sampling holder j u s t  p r i o r  t o  t r a l n  assembly. 

6.2.3 Check f i l t e r s  v i sua l l y  against l l g h t  f o r  i r r e g u l a r l t i e s  and 
flaws o r  pinhole leaks. Label the shipping containers (glass Pet r i  
dishes) and keep the f i l t e r s  i n  these containers a t  a l l  tlmes except 
dur ing sampllng and welghing. 

6.2.4 Desiccate the f i l t e r s  a t  20 + 5.6.C (68 + 1O'F) and ambient 
pressure f o r  a t  l eas t  24 hr, and welgh a t  i n te rva l s  of-at l eas t  6 h r  t o  a 
constant weight (i.e., <0.5-mg change from previous weighing), recording 
resu l t s  t o  the nearest 0.1 mg. During each weighing the f i l t e r  must not 
be exposed f o r  more than a 2-min per iod t o  the laboratory atmosphere and 
r e l a t i v e  humidity above 50%. A l te rna t ive ly  (unless otherwise speci f led 
by the  Administrator), the f i l t e r s  may be oven-dried a t  105.C (220.F) f o r  
2-3 hr, desiccated f o r  2 hr, and welghed. 
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6.3 Preliminary f ie ld  determinations : 

6.3.1 Select the sampling s i t e  and the min imum number of s w l i n g  
points according t o  EPA Method 1 or  as specified by the Administrator. 
Determine the stack pressure, temperature, and range of velocity heads 
using €PA Method 2. I t  i s  recommended tha t  a leak-check of the p i to t  
lines (see EPA Method 2, Section 3.1) be performed. Determine the stack- 
gas moisture content us ing  EPA Approximation Method 4 o r  i t s  a l ternat ives  
t o  establish estimates of isokinetic sampling-rate sett ings.  Determine 
the stack-gas dry molecular weight, as  described in €PA Method 2, Section 
3.6. If integrated EPA Method 3 sampling i s  used f o r  molecular weight 
determination, the integrated bag sample shall  be taken simultaneously 
w i t h ,  and f o r  the same total  length of time as, the sample run. 

6.3.2 Select a nozzle size based on the range of velocity heads so 
tha t  i t  is not necessary t o  change the nozzle s i ze  in order t o  maintain 
isokinetic sampling rates. During the run ,  do not change the nozzle. 
Ensure tha t  the proper different ia l  pressure gauge i s  chosen fo r  the 
range of velocity heads encountered (see Section 2.2 of €PA Method 2). 

6.3.3 Select a suitable probe liner and probe length so that  a l l  
traverse points can be sampled. For large stacks, t o  reduce the length 
of the probe, consider sampling from opposite sides of the stack. 

6.3.4 A minimum of 3 dscm (105.9 dscf) of sample volume i s  required 
f o r  the determination of the Destruction and Removal Efficiency (DRE) of 
POHCs from incineration systems. Additional sample volume shall  be 
collected as  necessitated by analytical detection l imit  constraints. To 
determine the minimum sample volume required, refer  t o  sample 
calculations in Section 10.0. 

6.3.5 Determine the total  length of sampling time needed t o  obtain 
the identified minimum volume by comparing the anticipated average 
sampling r a t e  w i t h  the volume requirement. Allocate the same time to  a l l  
traverse points defined by EPA Method 1. To avoid timekeeping errors ,  
the length of time sampled a t  each traverse point should be an integer or 
an integer p l u s  one-half min. 

6.3.6 In some circumstances (e.g., batch cycles) i t  may be 
necessary t o  sample fo r  shorter times a t  the traverse points and t o  
obtain smaller gas-sample volumes. In these cases, the Administrator's 
approval must f i r s t  be obtained. 

6.4 Preparation of collection t ra in:  

6.4.1 During preparation and assembly of the sampling t r a in ,  keep 
a l l  openings where contamination can occur covered w i t h  Teflon film or 
aluminum f o i l  u n t i l  just pr ior  t o  assembly o r  unti l  sampling i s  about t o  
begi n . 
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6.4.2 F i l l  the sorbent t rap  section o f  the organic module w i th  
approximately 20 g o f  clean adsorbent resin. While f i l l i n g ,  ensure tha t  
the t rap  packs uniformly, t o  e l iminate the p o s s i b i l i t y  o f  channeling. 
When f reshly  cleaned, many adsorbent resins carry a s t a t i c  charge, which 
w i l l  cause c l ing ing  t o  t rap  walls. This may be minimized by f i l l i n g  the 
t r a p  i n  the  presence o f  an a n t i s t a t i c  device. Commercial a n t i s t a t i c  
devices include Model-204 and Model-210 manufactured by the 3M Company, 
S t .  Paul, Minnesota. 

6.4.3 If an impinger t r a i n  i s  used t o  c o l l e c t  moisture, place 100 
mL o f  water i n  each o f  the f i r s t  two impingers, leave the t h i r d  implnger 
empty (or charge w i th  caustic solut ion,  as necessary), and t rans fer  
approximately 200-300 g o f  preweighed s i l i c a  gel f r o m  i t s  container t o  
the four th  impinger. More s i l i c a  gel may be used, but  care should be 
taken t o  ensure tha t  i t  i s  not  entrained and carr ied out f r o m  the 
impinger during sampling. Place the container i n  a clean place f o r  l a t e r  
use i n  the sample recovery. A l ternat ive ly ,  the weight o f  the s i l i c a  gel 
p lus impinger may be determined t o  the nearest 0.5 g and recorded. 

6.4.4 Using a tweezer o r  clean disposable surgical  gloves, place a 
labeled ( ident i f ied)  and weighed f i l t e r  i n  the f i l t e r  holder. Be sure 
t h a t  the f i l t e r  i s  properly centered and the gasket proper ly placed t o  
prevent the sample gas stream from circumventing the f i l t e r .  Check the 
f i l t e r  f o r  tears a f t e r  assembly i s  completed. 

6.4.5 When glass l i n e r s  are used, i n s t a l l  the selected nozzle using 
a Viton-A O-ring when stack temperatures are <260'C (500'F) and a woven 
glass-f iber gasket when temperatures are higher. See APTD-0576 (Rom, 
1972) f o r  deta i ls .  Other connecting systems u t i l i z i n g  e i t h e r  316 
s ta in less steel  o r  Teflon fe r ru les  may be used. When metal l i n e r s  are 
used, i n s t a l l  the nozzle as above, o r  by a leak-free d i r e c t  mechanical 
connection. Mark the probe w i th  heat-resistant tape o r  by some other 
method t o  denote the proper distance i n t o  the stack o r  duct f o r  each 
sampling point. 

6.4.6 Set up the t r a i n  as i n  Figure 1. During assembly, do not use 
any s i l i cone grease on ground-glass j o i n t s  tha t  are located upstream o f  
the organic module. A very l i g h t  coating o f  s i l i cone  grease may be used 
on a l l  ground-glass j o i n t s  tha t  are located downstream o f  the organic 
module, but  It should be l im i ted  t o  the outer por t ion  (see APTD-0576) o f  
the ground-glass j o i n t s  t o  minimize sil icone-grease contamination. 
Subject t o  the approval o f  the Administrator, a glass cyclone may be used 
between the probe and the f i l t e r  holder when the t o t a l  par t i cu la te  catch 
i s  expected t o  exceed 100 mg o r  when water droplets are present i n  the 
stack. The organic module condenser must be maintained a t  a temperature 
o f  17 5 3'C. Connect a l l  temperature sensors t o  an appropriate 
potentiometerldisplay un i t .  Check a l l  temperature sensors a t  ambient 
temperature. 

6.4.7 Place crushed i c e  around the implngers and the organic module 
condensate knockout. 
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6.4.8 Turn on the sorbent module and condenser c o l l  coolant 
rec l r cu la t l ng  pump and begin monltoring the sorbent module gas entry 
temperature. Ensure proper sorbent module gas entry temperature before 
proceedfng and agaln before any sampling i s  I n i t i a ted .  It i s  extremely 
Important t h a t  the XAD-2 res ln  temperature never exceed 50'C (122'F), 
because thermal decomposltlon w l l l  occur. Durlng test lng,  the XAD-2 
temperature must not  exceed 20.C (68'F) f o r  e f f l c i e n t  capture of the 
semlvolat l  l e  specles o f  Interest .  

6.4.9 Turn on and set the f i l t e r  and probe heating systems a t  the 
desired operating temperatures. Allow tlme f o r  the temperatures t o  
s tab i l l ze .  

6.5 Leak-check procedures 

6.5.1 Pre-test leak-check: 

6.5.1.1 Because the number o f  addi t ional  intercomponent 
connections I n  the Semi-VOST t r a i n  (over the  M5 Train) Increases the 
p o s s i b i l i t y  o f  leakage, a pre-test leak-check Is requlred. 

6.5.1.2 A f te r  the sampllng t r a l n  has been assembled, turn on 
and se t  the f i l t e r  and probe heatlng systems a t  the deslred 
operating temperatures. Allow time f o r  the temperatures t o  
s tab l l i ze .  I f  a Viton A O-ring o r  other leak-free connectlon Is 
used i n  assembling the probe nozzle t o  the probe l l n e r ,  leak-check 
the t r a i n  a t  the s l i n g  s i t e  by plugglng the nozzle and p u l l l n g  a 
381-mm Hg (15-in. Hg "p vacuum. 
(NOTE: A lower vacuum may be used, provided t h a t  It i s  not  exceeded 

dur ing the test.) 

6.5.1.3 If an asbestos s t r i n g  Is used, do not  connect the 
probe t o  the t r a l n  during the leak-check. Instead, leak-check the 
t r a i n  by f l r s t  attachlng a carbon- f i l led leak-check lmplnger (shown 
i n  Figure 4) t o  the i n l e t  o f  the f i l t e r  holder (cyclone, I f  appllc- 
able) and then plugging the i n l e t  and p u l l l n g  a 381-m Hg (15-in. 
Hg) vacuum. (Agatn, a lower vacuum may be used, provlded tha t  I t  i s  
no t  exceeded during the test.) Then, connect the probe t o  the t r a l n  
and leak-check a t  about 25-nm Hg (1-In. Hg) vacuum: a l ternat lve ly ,  
leak-check the probe w l th  the res t  o f  the sampling t r a l n  I n  one step 
a t  381-nm Hg (15-In. Hg) vacuum. Leaka e rates I n  excess o f  4% o f  

i s  less, are unacceptable. 

6.5.1.4 The fol lowing leak-check Inst ruct lons f o r  the sampling 
t r a l n  described i n  APTD-0576 and APTD-0581 may be helpful .  S tar t  
the  pump wi th  f lne-adjust valve f u l l y  open and coarse-adjust valve 
completely closed. P a r t l a l l y  open the coarse-adjust valve and 
slowly close the f lne-adjust valve u n t i l  the deslred vacuum i s  
reached. Do - not reverse d i rec t i on  o f  the ffne-adjust valve; t h l s  
w i l l  cause water t o  back up i n t o  the  organlc module. I f  the deslred 
vacuum Is exceeded, e l t he r  leak-check a t  t h l s  hlgher vacuum o r  end 
the  leak-check, as shown below, and s t a r t  over. 

the  average sampling ra te  o r  )0.00057 m 9 /mln (0.02 cfm), whichever 
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6.5.1.5 When the leak-check i s  completed, f i r s t  slowly remve 
the p lug f r o m  the i n l e t  t o  the probe, f i l t e r  holder, o r  cyclone (if 
applicable). When the vacuum drops t o  127 m (5 in.) Hg o r  less, 
immediately close the coarse-adjust valve. Switch o f f  the pumping 
system and reopen the f ine-adjust  valve. Do not  reopen the f ine-  
ad just  valve u n t i l  the coarse-adjust valve has been closed. This 
prevents the water i n  the impingers f r o m  being forced backward i n t o  
the organic module and s i l i c a  gel from being entrained backward i n t o  
the t h i r d  impinger. 

6.5.2 Leak-checks during sampling run: 

6.5.2.1 If, during the sampling run, a component (e.g., f i l t e r  
assembly, impinger, o r  sorbent t rap)  change becomes necessary, a 
leak-check shal l  be conducted i m e d i a t e l y  a f t e r  the in te r rup t ion  o f  
sampling and before the change i s  made. The leak-check shal l  be 
done according t o  the procedure ou t l ined  i n  Paragraph 6.5.1, except 
t ha t  i t  sha l l  be done a t  a vacuum greater than o r  equal t o  the 
maximum value recorded up t o  tha t  po in t  i n  the test .  I f  the leakage 
ra te  i s  found t o  be no greater than 0.00057 m3/min (0.02 cfm) o r  4% 
o f  the average sampling ra te  (whichever i s  less), the resu l ts  are 
acceptable, and no correct ion w i l l  need t o  be appl ied t o  the t o t a l  
volume o f  dry gas metered. I f  a higher leakage r a t e  i s  obtained, 
the tes te r  sha l l  void the sampling run. (It should be noted tha t  
any "correct ion" o f  the sample volume by ca lcu la t ion  by ca lcu lat ion 
reduces the i n t e g r i t  o f  the po l l u tan t  concentrations data generated 
and must be avoided. 

6.5.2.2 Immediately a f t e r  a component change, and before 
sampling i s  re in i t i a ted ,  a leak-check s im i la r  t o  a pre-test  leak- 
check must also be conducted. 

6.5.3 Post-test leak-check: 

6.5.3.1 A leak-check i s  mandatory a t  the conclusion o f  each 
sampling run. The leak-check shal l  be done w i th  the same procedures 
as those w i th  the pre-test leak-check, except t h a t  i t  shal l  be 
conducted a t  a vacuum greater than or equal t o  the maximum value 
reached dur ing the sampling run. I f  the leakage r a t e  i s  found t o  be 
no greater than 0.00057 m3/min (0.02 cfm) o r  4% o f  the  average 
sampling r a t e  (whichever i s  less), the resu l ts  are acceptable, and 
no correct ion need be applied t o  the t o t a l  volume o f  dry  gas 
metered. I f ,  however, a higher leakage r a t e  i s  obtained, the tes te r  
sha l l  e i t h e r  record the leakage rate, correct  the sample volume (as 
shown i n  the ca lcu lat ion section o f  t h i s  method), and consider the 
data obtained o f  questionable r e l i a b i l i t y ,  or void the sampling run. 

6.6 Sampling-train operation: 

6.6.1 During the sampling run, maintain an i sok ine t i c  sampling ra te  
t o  w i t h i n  10% o f  t rue  isok inet ic ,  unless otherwise speci f ied by the 
Administrator. Maintain a temperature around the f i l t e r  o f  120 + 14'C 
(248 + 25'F) and a gas temperature enter ing the sorbent t rap  a t  a maximum 
of 2O*C (68'F). 
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6.6.2 For each run, record the data required on a data sheet such 
as the one shown i n  Flgure 5. Be sure t o  record the i n i t i a l  dry-gas 
meter reading. Record the dry-gas meter readings a t  the beginning and 
end o f  each sampling time increment, when changes i n  f low rates are made 
before and a f t e r  each leak-check, and when sampling i s  halted. Take 
other readings required by Figure 5 a t  l eas t  once a t  each sample po in t  
dur ing each t ime increment and addi t ional  readings when s ign i f i can t  
changes (20% va r ia t i on  i n  velocity-head readings) necessitate addi t ional  
adjustments i n  f low rate. Level and zero the manometer. Because the 
manometer leve l  and zero may d r i f t  due t o  v ibrat lons and temperature 
changes, make per iod ic  checks dur ing the traverse. 

6.6.3 Clean the stack access por ts  p r i o r  t o  the t e s t  run t o  
el iminate the chance o f  sampling deposited material.  To begin sampling, 
remove the nozzle cap, v e r i f y  t h a t  the f i l t e r  and probe heating systems 
are a t  the spec i f ied  temperature, and v e r i f y  tha t  the p i t o t  tube and 
probe are proper ly positioned. Posi t ion the nozzle a t  the f i r s t  traverse 
point ,  w i th  the t i p  po in t ing  d i r e c t l y  i n t o  the gas stream. Immediately 
s t a r t  the pump and adjust  the f low t o  i sok ine t ic  conditions. Nomographs, 
which a id  i n  the rap id adjustment o f  the isok ine t ic  sampling ra te  without 
excessive computations, are avai lable. These nomographs are designed f o r  
use when the Type S pi to t - tube coe f f i c i en t  i s  0.84 + 0.02 and the stack- 
gas equivalent densi ty (dry molecular weight) i s  equal t o  29 + 4. APTD- 
0576 de ta i l s  the procedure f o r  using the nomographs. I f  the  stack-gas 
molecular weight and the p i to t - tube coe f f i c i en t  are outside the above 
ranges, do not  use the nomographs unless appropriate steps (Shigehara, 
1974) are taken t o  compensate f o r  the deviations. 

6.6.4 When the stack I s  under s ign i f i can t  negative pressure 
' (equivalent t o  the  height o f  the impinger stem), take care t o  close the 

coarse-adjust valve before i nse r t i ng  the probe i n t o  the stack, t o  prevent 
water from backing i n t o  the organic module. I f  necessary, the pump may 
be turned on w i th  the coarse-adjust valve closed. 

6.6.5 When the probe i s  i n  posi t ion,  block o f f  the openings around 
the  probe and stack access po r t  t o  prevent unrepresentative d i l u t i o n  o f  
the  gas stream. 

6.6.6 Traverse the stack cross section, as required by EPA Method 1 
o r  as speci f ied by the Administrator, belng careful  not t o  bump the probe 
nozzle i n t o  the stack wal ls  when sampling near the wal ls o r  when removing 
o r  inser t ing  the probe through the  access port,  i n  order t o  minimize the 
chance o f  ex t rac t ing  deposited mater ia l .  

6.6.7 During the t e s t  run, make per iodic adjustments t o  keep the 
temperature around the f i l t e r  holder and the organic module a t  the proper 
levels:  add more i c e  and, i f  necessary, s a l t  t o  maintain a temperature of 
<2O'C (68'F) a t  the condenser/si l ica gel out le t .  Also, pe r iod i ca l l y  
check the l eve l  and zero o f  the manometer. 
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6.6.8 I f  the pressure drop across the f i l t e r  o r  sorbent t rap  
becomes too high, making i sok ine t i c  sampling d i f f i c u l t  t o  maintain, the 
f i l t e r / s o r b e n t  t rap  may be replaced i n  the midst o f  a sample run. Using 
another complete f i l t e r  holder/sorbent t rap  assembly i s  recomended. 
ra ther  than attempting t o  change the f i l t e r  and res in  themselves. A f te r  
a new f i l t e r / so rben t  t rap  assembly i s  ins ta l led,  conduct a leak-check. 
The t o t a l  pa r t i cu la te  weight sha l l  include the summation o f  a l l  f i l t e r  
assembly catches. 

6.6.9 A s ing le  t r a i n  sha l l  be used f o r  the e n t i r e  sample run, 
except i n  cases where simultaneous sampling i s  required i n  two o r  more 
separate ducts o r  a t  two o r  more d i f f e r e n t  locat ions w i th in  the same 
duct, o r  i n  cases where equipment f a i l u r e  necessitates a change o f  
t ra ins.  I n  a l l  other s i tuat ions,  the use o f  two o r  more t r a i n s  w l l l  be 
subject t o  the approval o f  the Administrator. 

6.6.10 Note tha t  when two o r  more t ra ins  are used, separate 
analysis o f  the f ron t -ha l f  (if applicable) organic-module and Impinger 
( i f  applicable) catches f r o m  each t r a i n  shal l  be performed, unless 
i den t i ca l  nozzle sizes were used on a l l  t ra ins.  I n  tha t  case, the f ron t -  
h a l f  catches from the ind iv idual  t r a i n s  may be combined (as may the 
impinger catches), and one analysis o f  f ron t -ha l f  catch and one analysis 
o f  impinger catch may be performed. 

6.6.11 A t  the end o f  the sample run, tu rn  o f f  the coarse-adjust 
valve, remove the probe and nozzle from the stack, t u r n  o f f  the pump, 
record the f i n a l  dry-gas meter reading, and conduct a post- test  leak- 
check. Also, leak-check the p i t o t  l i nes  as described i n  EPA Method 2. 

, The l i n e s  must pass t h i s  leak-check i n  order t o  va l ida te  the ve loc i ty-  
head data. 

6.6.12 Calculate percent i s o k i n e t i c i t y  (see Section 10.8) t o  
determine whether the run was v a l i d  o r  another t e s t  run should be made. 

( 

7.0 SAMPLE RECOVERY 

7.1 Preparation: 

7.1.1 Proper cleanup procedure begins as soon as the probe i s  
removed f r o m  the stack a t  the end o f  the sampling period. Allow the 
probe t o  cool. When the probe can be safely handled, wipe o f f  a l l  
external  pa r t i cu la te  matter near the t i p  o f  the probe nozzle and place a 
cap over the  t i p  t o  prevent los ing  o r  gaining pa r t i cu la te  matter. Do not  
cap the probe t i p  t i g h t l y  whi le the sampling t r a i n  i s  cool ing down 
because t h i s  w i l l  create a vacuum i n  the f i l t e r  holder, drawing water 
from the  impingers i n t o  the sorbent module. 

7.1.2 Before moving the sample t r a i n  t o  the cleanup s i te ,  remove 
the  probe f r o m  the sample t r a i n  and cap the open ou t l e t ,  being careful  
not  t o  lose any condensate tha t  might be present. Cap the f i l t e r  i n l e t .  
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Remove the umbi l ical  cord f r o m  the l a s t  impinger and cap the implnger. 
I f  a f l e x i b l e  l i n e  i s  used between the organic module and the  f i l t e r  
holder, disconnect the l i n e  a t  the f i l t e r  holder and l e t  any condensed 
water o r  l i q u i d  d ra in  i n t o  the organic module. 

7.1.3 Cap the f i l t e r - h o l d e r  o u t l e t  and the i n l e t  t o  the  organic 
module. Separate the sorbent t rap sect ion o f  the organic module f r o m  the 
condensate knockout t rap  and the gas-conditioning section. Cap a l l  
organic module openings. Disconnect the  organic-module knockout t rap  
f r o m  the impinger t r a i n  i n l e t  and cap both o f  these openings. Ground- 
glass stoppers, Teflon caps, o r  caps o f  other i n e r t  materials may be used 
t o  seal a l l  openings. 

7.1.4 Transfer the probe, the f i l t e r ,  the organic-module 
components, and the impinger/condenser assembly t o  the cleanup area. 
This area should be clean and protected f r o m  the weather t o  minimize 
sample contamination o r  loss. 

7.1.5 Save a por t ion  o f  a l l  washing solut ions (methanol/methylene 
chloride, Type I1 water) used f o r  cleanup as a blank. Transfer 200 mL o f  
each so lu t ion  d i r e c t l y  from the wash b o t t l e  being used and place each i n  
a separate, prelabeled glass sample container. ' 

7.1.6 Inspect the t r a i n  p r i o r  t o  and during disassembly and note 
any abnormal conditions. 

7.2 Sample containers: 

7.2.1 Container no. 1: Careful ly remove the f i l t e r  f r o m  the  f i l t e r  
holder and place i t  i n  i t s  i d e n t i f i e d  Pe t r i  d ish container. Use a p a i r  
o r  pa i r s  o f  tweezers t o  handle the f i l t e r .  I f  i t  i s  necessary t o  f o l d  
the f i l t e r ,  ensure tha t  the pa r t i cu la te  cake i s  ins ide  the fold. 
Carefu l ly  t rans fer  t o  the Petr i  d ish any par t i cu la te  matter o r  f i l t e r  
f i be rs  t h a t  adhere t o  the f i l t e r -ho lde r  gasket, using a dry nylon b r i s t l e  
brush o r  sharp-edged blade, o r  both. Label the container and seal w i th  
1-in.-wide Tef lon tape around the circumference o f  the l i d .  

7.2.2 Container no. 2: Taking care t h a t  dust on the outside o f  the 
probe o r  other ex te r io r  surfaces does not get i n t o  the sample, 
quan t i t a t i ve l y  recover par t i cu la te  matter o r  any condensate f r o m  the 
probe nozzle, probe f i t t i n g ,  probe l i n e r ,  and f ron t  h a l f  o f  the f i l t e r  
holder b washing these components f i r s t  with. methanol/methylene ch lor ide 
(1:l v /v  -! i n t o  a glass container. D i s t i l l e d  water may also be used. 
Retain a water and solvent blank and analyze i n  the same manner as w i th  
the samples. Perform r inses as follows: 

7.2.2.1 Carefu l ly  remove the probe nozzle and clean the  ins ide 
surface by r i ns ing  w i th  the solvent mixture (1:l v/v methanol/- 
methylene chlor ide) from a wash b o t t l e  and brushing w i th  a nylon 
b r i s t l e  brush. Brush u n t i l  the r i nse  shows no v i s i b l e  par t ic les:  
then make a f i n a l  r inse  o f  the ins ide  surface wi th  the solvent mix. 
Brush and r inse  the ins ide par ts  o f  the Swagelok f i t t i n g  w i th  the 
solvent mix i n  a s im i la r  way u n t i l  no v i s i b l e  pa r t i c l es  remain. 
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mix 
i t s  

7.2.2.2 Have two people r inse the probe liner with the solvent 
by t i l t i n g  and rotat ing the probe while squir t ing solvent into 
upper end so t ha t  a l l  inside surfaces will  be wetted w i t h  

solvent. Let the solvent drain from the lower end into the sample 
container. A g lass  funnel may be used to  aid in  t ransferr ing l iquid 
washes t o  the container. 

7.2.2.3 Follow the solvent rinse with a probe brush. Hold the 
probe in  an inclined posit ion and squi r t  solvent in to  the upper end 
while pushing the probe brush through the probe w i t h  a twisting 
action; place a sample container underneath the lower end of the 
probe and catch any solvent par t iculate  matter tha t  is brushed 
from the probe. Run the brush through the probe three times o r  more 
unt i l  no v is ib le  par t icu la te  matter i s  carried out w i t h  the solvent 
o r  unt i l  none remains in  the probe l i n e r  on visual inspection. With 
s t a in l e s s  s tee l  o r  other metal probes, run the brush  through in  the 
above-prescribed manner a t  l e a s t  six times (metal probes have small 
crevices in  which par t icu la te  matter can be entrapped). Rinse the 
brush w i t h  solvent and quant i ta t ively co l lec t  these washings in  the 
sample container. After the brushing, make a f ina l  solvent rinse of 
the probe as  described above. 

7.2.2.4 I t  i s  recommended tha t  two people work together t o  
clean the probe t o  minimize sample losses. Between sampling r u n s ,  
keep brushes clean and protected from contamination. 

7.2.2.5 Clean the inside of the front  half of the f i l t e r  
holder and cyclonelcyclone f lask ,  i f  used, by rubbing the surfaces 
w i t h  a nylon b r i s t l e  brush and rinsing w i t h  methanol/methylene 
chloride (1:l v/v) mixture. Rinse each surface three. t imes o r  more 
i f  needed t o  remove v is ib le  par t iculate .  Make a f ina l  r inse of the 
brush and f i l t e r  holder. Carefully rinse out the glass  cyclone and 
cyclone f lask  ( i f  applicable).  Brush and rinse any par t icu la te  
material adhering t o  the inner surfaces of these components i n to  the 
front-half rinse sample. After a l l  solvent washings and par t icu la te  
matter have been collected i n  the sample container, t ighten the l i d  
on the sample container so t ha t  solvent will not leak out when i t  i s  
shipped t o  the laboratory. Mark the height of the f lu id  level t o  
determine whether leakage occurs during transport .  Label the 
container t o  ident i fy  i t s  contents. 

and 

7.2.3 Contalner no. 3: The sorbent t rap  section of the organic 
module may be used as  a sample transport  container, o r  the spent res in  
may be t ransferred t o  a separate glass  bo t t l e  f o r  shipment. If t h e  
sorbent t r ap  i t s e l f  i s  used a s  the transport  container, both ends should 
be sealed w i t h  t i gh t ly  f i t t i n g  caps o r  plugs. Ground-glass stoppers o r  
Teflon caps may be used. The sorbent t rap  should then be labeled, 
covered with aluminum f o i l ,  and packaged on ice  f o r  transport  t o  the 
laboratory. If a separate bo t t l e  is used, the spent resin should be 
quant i ta t ive ly  transferred from the  t rap  into the clean bot t le .  Resin 
t h a t  adheres t o  the walls of the t rap should be recovered using a rubber 
policeman o r  spatula and added t o  this bot t le .  
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7.2.4 Container no. 4: Measure the  volume o f  condensate co l lected 

i n  the condensate knockout section o f  the  organic module t o  w i th in  21 mL 
by using a graduated cy l inder  o r  by weighing t o  w i th in  20.5 g using a 
triple-beam balance. Record the volume o r  weight o f  l i q u i d  present and 
note any d isco lorat ion o r  f i l m  i n  the l i q u i d  catch. Transfer t h i s  l i q u i d  
t o  a prelabeled glass sample container. Inspect the back h a l f  o f  the 
f i l t e r  housing and the gas-conditioning section o f  the organic module. 
If condensate i s  observed, t rans fer  i t  t o  a graduated o r  weighing b o t t l e  
and measure the volume, as described above. Add t h i s  material t o  the 
condensate knockout-trap catch. 

7.2.5 Container no. 5: A l l  sampling t r a i n  components located 
between the high-ef f ic iency glass- o r  quar tz- f iber  f i l t e r  and the f i r s t  
wet impinger or the f i n a l  condenser system ( including the heated Teflon 
l i n e  connecting the f i l t e r  o u t l e t  t o  the condenser) should be thoroughly 
r insed w i th  methanol/methylene ch lor ide (1:l v/v) and the r ins ings 
combined. This r inse shal l  be separated from the condensate. I f  the 
spent res in  i s  t ransferred f r o m  the sorbent t rap  t o  a separate sample 
container f o r  transport,  the sorbent t rap  shal l  be thoroughly r insed 
u n t i l  a l l  sample-wetted surfaces appear clean. V is ib le  f i l m s  should be 
removed by brushing. Whenever t r a i n  components are brushed, the brush 
should be subsequently r insed w i th  solvent mixture and the r ins ings added 
t o  t h i s  container. 

7.2.6 Container no. 6: Note the co lo r  o f  the ind ica t ing  s i l i c a  gel 
t o  determine i f  i t  has been completely spent and make a notat ion o f  i t s  
condition. Transfer the s i l i c a  gel from the four th  impinger t o  i t s  
o r i g ina l  container and seal. A funnel may make i t  easier t o  pour the 
s i l i c a  gel wi thout sp i l l i ng .  A rubber policeman may be used as an a id  i n  
removing the s i l i c a  gel from the impinger. It i s  not necessary t o  remove 
the small amount o f  dust pa r t i c l es  t h a t  may adhere strongly t o  the 
impinger wal l .  Because the gain i n  weight i s  t o  be used f o r  moisture 
calculat ions,  do not use any water o r  other l i q u i d s  t o  t rans fer  the 
s i l i c a  gel.  I f  a balance i s  avai lab le i n  the f i e l d ,  weigh the container 
and i t s  contents t o  0.5 g o r  bet ter .  

7.3 Impinger water: 

7.3.1 Make a notat ion o f  any co lo r  o r  f i l m  i n  the l i q u i d  catch. 
Measure the l i q u i d  i n  the f i r s t  three impingers t o  w i th in  +1 mL by using 
a graduated cy l inder  o r  by weighing it t o  w i th in  20.5- g by using a 
balance ( i f  one i s  avai lable). Record the volume o r  weight o f  l i q u i d  
present. This information i s  required t o  calculate the moisture content 
o f  the e f f l u e n t  gas. 

7.3.2 Discard the l i q u i d  a f t e r  measuring and recording the volume 
o r  weight, unless analysis o f  the Impinger catch i s  required (see 
Paragraph 4.1.3.7). Amber glass containers should be used f o r  storage o f  
impinger catch, i f  required. 

7.3.3 I f  a d i f f e r e n t  type o f  condenser i s  used, measure the amount 
o f  moisture condensed e i the r  vo lumetr ica l ly  o r  gravimetr ical ly.  
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7.4 Sample preparatlon f o r  shlpment: Prlor t o  shlpment, recheck a l l  
s a m l e  containers t o  ensure tha t  the caps a re  well secured. Seal the l i d s  of 
a l l '  contalners around the cfrcumference w l t h  Teflon tape. Ship a l l  l lquld 
samples uprlght on ice  and a l l  par t icu la te  f l l t e r s  with the par t lcu la te  catch 
facing upward. The par t lcu la te  f i l t e r s  should be shlpped unrefrlgerated. 

8.0 ANALYSIS 

8.1 Sample preparatlon: 

8.1.1 General: The preparatlon steps f o r  a l l  samples wlll r e su l t  
In a f l n l t e  volume o f  concentrated solvent. The f lnal  sample volume 
(usually I n  the 1- t o  10-mL range) Is then subjected t o  analysls by 
GC/MS. All samples should be Inspected and the appearance documented. 
All samples a re  t o  be spiked with surrogate standards as  received from 
the f l e l d  p r lo r  t o  any sample manlpulatlons. The spike should be a t  a 
level equivalent t o  10 tlmes the MDL when the solvent Is reduced I n  
volume t o  the desired level (1.e.. 10 mL). The spiking compounds should 
be the s tab le  isotopical ly  labeled analog of the compounds of In te res t  o r  
a compound tha t  would exhibit  propertles s imilar  t o  the compounds of 
In t e re s t ,  be eas i ly  chromatographed, and not In te r fe re  w l t h  the  analysis 
of t h e  compounds of Interest .  Suggested surrogate splklng compounds are: 
deuterated naphthalene, chrysene, phenol, nitrobenzene, chlorobenzene, 
to1 uene, and carbon-13-labeled pentachlorophenol. 

8.1.2 Condensate: The "condensate" Is the  molsture collected In 
the f l r s t  implnger following the XAD-2 module. Splke the condensate w l t h  

I the surrogate standards. The volume Is measured and recorded and then 
transferred t o  a separatory funnel. The pH Is t o  be adjusted t o  pH 2 
with 6 N su l fur ic  acid, I f  necessary. The sample contafner and graduated 
cyllnder are  sequentially rinsed wlth three successive 10-mL al lquots  of 
the extractlon solvent and added t o  the separatory funnel. The r a t i o  of 
solvent t o  aqueous sample should be malntained a t  1:3. Extract the 
sample by vigorously shaking the separatory funnel f o r  5 mln. After 
complete separatlon of the phases, remove the solvent and t r ans fe r  t o  a 
Kuderna-Danish concentrator (K-D), f i l t e r i n g  t h r o u g h  a bed of precleaned, 
dry sodlum su l fa te .  Repeat the extractlon s tep  two addltlonal tlmes. 
Adjust the pH t o  11 w l t h  6 N sodlum hydroxide and reextract  combining the 
acid and base extracts .  Rlnse the sodlum su l f a t e  Into the K-D w i t h  fresh 
solvent and dlscard the desiccant. Add Teflon boiling chips and 
concentrate t o  10 mL by reducing the volume t o  s l l gh t ly  l e s s  than 10 mL 
and then brlnglng t o  volume wi th  f resh solvent. In order t o  achieve the 
necessary detection l lmft ,  the sample volume can be fur ther  reduced to 1 
mL by using a micro column K-D o r  nltrogen blow-down. Should the sample 
s t a r t  t o  exhlbl t  preclpl ta t lon,  the concentratlon s tep should be stopped 
and the sample redissolved w l t h  fresh solvent taking the volume t o  some 
f l n l t e  amount. After addlng a standard ( for  the purpose of quantltatlon 
by GC/MS), the sample Is ready f o r  analysis,  a s  dlscussed I n  Paragraph 
8.2. 
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8.1.3 Impinger: Spike the sample w i t h  the surrogate standards; 
measure and record the volume and t ransfer  to  a separatory funnel. 
Proceed as described i n  Paragraph 8.1.2. 

8.1.4 XAD-2: Splke the resln direct ly  w i t h  the surrogate 
standards. Transfer the resln to  the al l -glass  thlmbles by the followlng 
procedure (care should be taken so as n o t  t o  contaminate the thimble by 
touching i t  wlth anything other than tweezers o r  other solvent-rinsed 
mechanical holding devices). Suspend the XAD-2 module direct ly  over the 
thimble. The glass f r i t  of the module (see Figure 2) should be I n  the up 
position. The thimble Is Contained in a clean beaker, whlch wlll serve 
to  catch the solvent rinses. Using a Teflon squeeze bot t le ,  flush the 
XAD-2 in to  the thimble. Thoroughly r inse the glass  module w i t h  solvent 
i n t o  the beaker contalning the thimble. Add the XAD-2 glass-wool plug to  
the thimble. Cover the XAD-2 i n  the thimble wlth a precleaned glass-wool 
plug suf f ic len t  t o  prevent the resin from floating into the solvent 
reservoir of the extractor.  If  the resin Is wet, effect ive extraction 
can be accomplished by loosely packing the resin i n  the thimble. If  a 
question a r i ses  concerning the completeness of the extractlon, a second 
extraction, wlthout a spike, i s  advised. The thimble Is placed i n  the 
extractor and the rinse solvent contained I n  the beaker i s  added to  the 
solvent reservoir. Additional solvent is added t o  make the reservolr 
approximately two-thirds fu l l .  Add Teflon boiling chlps and assemble the 
apparatus. Adjust the heat source t o  cause the extractor t o  cycle 5-6 
times per hr. Extract the resin fo r  16 hr. Transfer the solvent and 
three 10-mL rinses of the reservoir t o  a K-D and concentrate as described 
I n  Paragraph 8.1.2. 

8.1.5 Particulate filter (and cyclone catch): If  par t iculate  
loading is to  be determined, weigh the f i l t e r  (and cyclone catch, i f  
applicable). The par t iculate  f i l t e r  (and cyclone catch, i f  applicable) 
is transferred t o  the glass thimble and extracted simultaneously w i t h  the 
XAD-2 resln. 

8.1.6 Train solvent rinses: All t ra in  rinses (i.e., probe, 
impinger, f i l t e r  housing) using the extraction solvent and methanol are 
returned to  the laboratory as a single sample. If the rinses are 
contained i n  more than one container, the intended spike is divided 
equally among the containers proportioned from a single syringe volume. 
Transfer the rinse to  a separatory funnel and add a suff ic ient  amount of 
organic-free water so tha t  the methylene chloride becomes immiscible and 
i t s  volume no longer increases w i t h  the addition of more water. The 
extraction and concentration steps are then performed as described i n  
Paragraph 8.1.2. 

8.2 SamDle analysis: 

8.2.1 The primary analytical tool fo r  the measurement of emissions 
from hazardous waste Incinerators i s  GUMS using fused-silica capillary 
GC columns, as described i n  Method 8270 i n  Chapter Four of t h i s  manual. 
Because of the nature of GC/MS instrumentation and the cost assoclated 
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wl th  sample analysis, prescreenlng o f  the sample ext racts  by gas 
chromatography/flame ion iza t lon  detect ion (GC/FID) o r  wl th  electron 
capture (GC/ECD) i s  encouraged. Informatlon regarding the complexity and 
concentratlon leve l  o f  a sample p r i o r  t o  GC/MS analysis can be o f  
enormous help. This Information can be obtained by uslng e i the r  
c a p l l l a r y  columns o r  less expenslve packed columns. However, the FID 
screen should be performed w i th  a column s im i la r  t o  t h a t  used w i th  the 
GC/MS. Keep i n  mind tha t  GC/FID has a s l i g h t l y  lower detect ion l i m i t  
than GC/MS and, therefore, t h a t  the concentration o f  the sample can be 
adjusted e i t h e r  up o r  down p r i o r  t o  analysis by GC/MS. 

8.2.2 The mass spectrometer w l l l  be operated I n  a f u l l  scan (40- 
450) mode f o r  most o f  the analyses. The range f o r  which data are 
acquired I n  a GC/MS run w i l l  be s u f f i c i e n t l y  broad t o  encompass the major 
ions, as l i s t e d  I n  Chapter Four, Method 8270, f o r  each o f  the designated 
POHCs i n  an Inc inerator  e f f l u e n t  analysis. 

8.2.3 For most purposes, e lect ron ion lza t lon  (EI) spectra w l l l  be 
co l lected because a major i t y  o f  the POHCs glve reasonable E 1  spectra. 
Also, E1 spectra are compatible w i th  the NBS Library  o f  Mass Spectra and 
other mass spectral references, whlch a ld  I n  the i d e n t i f i c a t i o n  process 
f o r  other components I n  the  inc lnera tor  process streams. 

8.2.4 To c l a r l f y  some ident i f l ca t ions .  chemical ion lza t lon  ( C I )  
spectra using e l t h e r  pos i t l ve  Ions o r  negative ions w i l l  be used t o  
e luc ldate molecular-weight informat lon and s lmp l l f y  the fragmentation 
patterns o f  some compounds. I n  no case, however, should C I  spectra alone 
be used f o r  compound iden t l f i ca t l on .  Refer t o  Chapter Four, Method 8270, 
f o r  complete descr ipt ions o f  GC condltlons, MS condit ions, and 
quant i ta t i ve  and quant i ta t i ve  i den t i f i ca t i on .  

9.0 CALIBRATION 

9.1 Probe nozzle: Probe nozzles shal l  be ca l lbrated before t h e i r  
i n i t i a l  use i n  the f i e l d .  Using a micrometer, measure t h e  ins ide  diameter o f  
the nozzle t o  the nearest 0.025 mm (0.001 In.). Make measurements a t  three 
separate places across the dlameter and obtain the average o f  the 
measurements. The d l f ference between the high and low numbers sha l l  not 
exceed 0.1 mn (0.004 in.). When nozzles become nicked, dented, o r  corroded, 
they sha l l  be reshaped, sharpened, and recal lbrated before use. Each nozzle 
shal l  be permanently and uniquely Ident i f led .  

9.2 P i t o t  tube: The Type S p l t o t  tube assembly sha l l  be ca l ibrated 
according t o  the procedure out l lned i n  Section 4 of EPA Method 2, o r  assigned 
a nominal coe f f i c i en t  o f  0.84 I f  i t  i s  not v i s i b l y  nicked, dented, o r  corroded 
and I f  It meets design and lntercomponent spacing specl f l tat lons.  
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9.3 Metering system: 

9.3.1 Before i t s  i n i t i a l  use i n  the f i e l d ,  the metering system 
shal l  be calibrated according t o  the procedure outlined in APTD-0576. 
Instead of physically adjusting the dry-gas meter dial  readings t o  
correspond t o  the wet-test meter readings, cal ibrat ion fac tors  may be 
used t o  correct  the gas meter dial  readings mathematically t o  the proper 
values. Before cal ibrat ing the metering system, i t  is suggested that  a 
leak-check be conducted. For metering systems having diaphragm pumps, 
the normal leak-check procedure will not detect  leakages within the pump. 
For these cases the following leak-check procedure i s  suggested: Make a 
10-min cal ibrat ion run a t  0.00057 m3/min (0.02 cfm); a t  the end of the 
run ,  take the difference of the measured wet-test and dry-gas meter 
volumes and divide the difference by 10 t o  get  the leak rate .  The leak 
r a t e  should not exceed 0.00057 m3/min (0.02 cfm). 

t he  cal ibrat ion of the metering system 
shal l  be checked by performing three calibration runs a t  a s ingle  
intermediate o r i f i c e  se t t ing  (based on the previous f i e l d  t e s t ) .  The 
vacuum shal l  be s e t  a t  the maximum value reached during the t e s t  ser ies .  
To adjust  the vacuum, in se r t  a valve between the wet-test meter and the 
i n l e t  of the metering system. Calculate the average value of the 
ca l lbra t ion  factor.  I f  the cal ibrat ion has changed by more than 5%, 
reca l ibra te  the meter over the f u l l  range of o r i f i c e  se t t ings ,  as 
out1 i ned i n APTD-0576. 

9.3.3 Leak-check o f  metering system: That portion of the sampling 
t r a i n  from the pump t o  the o r i f i c e  meter (see Figure 1) should be leak- 
checked pr ior  t o  i n i t i a l  use and a f t e r  each shipment. Leakage a f t e r  the 
pump will r e su l t  i n  l e s s  volume being recorded than is  actual ly  sampled. 
The following procedure is suggested (see Figure 6):  Close the main 
valve on the meter box. Inser t  a one-hole rubber stopper w i t h  rubber 
tubing attached in to  the o r i f i c e  exhaust pipe. Dlsconnect and vent the 
low s ide  of the o r i f i c e  manometer. Close off the low s ide  o r i f i c e  tap. 
Pressurize the system t o  13-18 cm (5-7 in.) water column by blowing into 
the rubber t u b i n g .  Pinch off the tubing and observe the manometer f o r  1 
min .  A loss  of pressure on the manometer indicates a leak in  the meter 
box. Leaks, i f  present, must be corrected. 
NOTE: I f  the dry-gas-meter coeff ic ient  values obtained before and a f t e r  

a t e s t  s e r i e s  d i f f e r  by >5%, e i t h e r  the t e s t  s e r i e s  shal l  be 
voided or calculations f o r  t e s t  s e r l e s  shall  be performed uslng 
whichever meter coeff ic ient  value (i.e., before o r  a f t e r )  gives 
the lower value of to ta l  sample volume. 

9.4 Probe heater: The probe-heating system shall be cal ibrated before 
i ts  i n i t i a l  use in the f i e l d  according t o  the procedure outlined in  APTD-0576. 
Probes constructed according t o  APTD-0581 need not be cal ibrated i f  the 
cal ibrat ion curves in  APTD-0576 are  used. 

9.3.2 After each f i e ld  use, 
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9.5 Temperature qauges: Each thermocouple must be permanently and 
uniquely marked on the casting: a1 1 mercury-in-g1 ass reference thermometers 
must conform t o  ASTH E-1 63C o r  63F speci f icat ions.  Thermocouples should be 
ca l ibrated i n  the  laboratory with and without the use o f  extension leads. I f  
extension leads are used i n  the f i e l d ,  the thermocouple readings a t  ambient 
a i r  temperatures, w i th  and without the extension lead, must be noted and 
recorded. Correction i s  necessary i f  the use o f  an extension lead produces a 
change >1.5%. 

9.5.1 Impinger, organic module, and dry-gas meter thermocouples: 
For the thermocouples used t o  measure the temperature of the gas leaving 
the impinger t r a i n  and the XAD-2 res in  bed, three-point ca l i b ra t i on  a t  
ice-water, room-air, and boi l ing-water temperatures i s  necessary. Accept 
the thermocouples only i f  the readings a t  a l l  three temperatures agree t o  - +2'C (3.6.F) w i th  those o f  the absolute value o f  the reference 
thermometer . 

9.5.2 Probe and stack thermocouple: For the thermocouples used t o  
ind icate the probe and stack temperatures, a three-point ca l i b ra t i on  a t  
ice-water, boil ing-water, and hot-oi l -bath temperatures must be 
performed: i t  i s  recommended tha t  room-air temperature be added, and tha t  
the thermometer and the thermocouple agree t o  w i th in  1.5% a t  each o f  the 
ca l i b ra t i on  points. A ca l i b ra t i on  curve (equation) may be constructed 
(calculated) and the data extrapolated t o  cover the e n t i r e  temperature 
range suggested by the manufacturer. 

9.6 Barometer: Adjust the  barometer l n i t l a l l y  and before each t e s t  
series t o  agree t o  w i th in  225 m Hg (0.1 in. Hg) o f  the mercury barometer o r  
the corrected barometric pressure value reported by a nearby Natlonal Weather 
Service Stat ion (same a l t l t u d e  above sea level ) .  

9.7 Triple-beam balance: Cal ibrate the  triple-beam balance before each 
t e s t  series, using Class-S standard weights: the weights must be w i th in  - +0.5% 
o f  the standards, o r  the balance must be adjusted t o  meet these l i m i t s .  

10.0 CALCULATIONS 

calcu lat ion t o  the correct  number o f  s ign l f i can t  f igures. 
10.1 Carry out calculat ions.  Round o f f  f igures a f t e r  the f l n a l  

10.2 Nomenclature: 

An = Cross-sectional area o f  nozzle, m2 (ft*). 

f& = Water vapor i n  the gas stream, proport ion by volume. 

cd = Type 5 p i t o t  tube coe f f i c i en t  (nominally 0.84 - + 0.02), 
dimensionless. 

I = Percent o f  i sok ine t i c  sampling. 
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La = Maximum acceptable leakage r a t e  f o r  a leak-check, e i the r  pre-test  
o r  following a component change: equal t o  0.00057 m3/min (0.02 
cfm) o r  4% of the average sampling r a t e ,  whichever is less .  

Li = Individual leaka e r e t e  observed during the leak-check conducted 
p r io r  t o  the 
(cfm) . 
(cfm). 

component change (1 = 1, 2, 3...n) m3/min 

Lp = Leakage r a t e  observed during the post-test  leak-check, m3/min 

Md = Stack-gas dry molecular weight, g/g-mole (lb/lb-mole). 

M, = Molecular weight of water, 18.0 g/g-mole (18..0 lb/lb-mole). 

Pbar = Barometric pressure a t  the sampling s i t e ,  mm Hg (in. Hg). 

P, = Absolute stack-gas pressure, mm Hg (in. Hg). 

PStd = Standard absolute pressure, 760 mm Hg (29.92 in. Hg). 

R = Ideal gas constant, 0.06236 nun Hg-d/K-g-mole (21.85 i n .  

Tm = Absolute average dry-gas meter temperature (see Figure 6) 

Hg-ft3/*R-lb-mole). 

(OR). 

Ts = Absolute average stack-gas temperature (see Figure 6) ,  K 
I 

Tstd = Standard absolute temperature, 293K (528'R). 

K 

'R) .  

I 

V i c  = Total volume of l iquid col lected in  the organic module condensate 
knockout t rap ,  the impingers, and s i l i c a  gel ,  mL. 

Vm = Volume of gas sample as  measured by dry-gas meter, dscm (dscf).  

Vm(std) = Volume of gas sample measured by the dry-gas meter, corrected 

Vw(std) = Volume of water vapor in  the gas sample, corrected to  standard 

t o  standard conditions, dscm (dscf).  

conditions, scm '(scf). 

data obtained from Method 5, m/sec ( f t / sec) .  
Vs = Stack-gas velocity,  calculated by Method 2, Equation 2-9, using 

Wa = Welght of residue i n  acetone wash, mg. 

7 = Dry-gas-meter cal ibrat ion fac tor ,  dimensionless. 

AH = Average pressure d l f f e ren t l a l  across the o r i f i ce  meter (see 
Figure 2) , mn H20 (in. H2O). 
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pw = Density of water, 0.9982 g/mL (0.002201 lb/mL). 

E = Total sampling time, mln. 

81 = Sampling time Interval from t h e  beginning of a run u n t i l  the 

81 Sampling time interval between two successive component 

f i r s t  component change, min. 

changes, beginning w i t h  the interval  between the f i r s t  and 
second changes, m i  n. 

unt i l  the end of the sampling run,  mln. 
Ep = Sampllng time Interval from the f ina l  (nth) component change 

13.6 = Specific gravity of mercury. 

60 = sec/min. 

100 Conversion t o  percent. 

10.3 Averaqe dry-qas-meter temperature and averaqe o r i f i c e  pressure 
drop: See data sheet (Figure 5, above). 

as  volume: Correct 
t o  st%trd'-2O*C. 760 
Equation 1: 

the sample measured by the d r  -gas meter 
mm Hg [68*F, 29.92 i n .  Hgj) by using 

Pbar + AH/13.6 Pbar + AH/13.6 'std 
K1Vm7 (1) - 

Tm Pstd  Tm 
'm(std) = 'm7 

where: 

K1 = 0.3858 K/m Hg for metric u n i t s ,  o r  
K 1  = 17.64'R/in. Hg f o r  Engl i sh  units. 

I t  should be noted tha t  Equation 1 can be used as writ ten,  unless the leakage 
r a t e  observed during any o f  the mandatory leak-checks ( i  .e., the post-test  
1 eak-check o r  leak-checks conducted p r io r  t o  component changes) exceeds La. 
If Lp o r  L i  exceeds La, Equation 1 must be modified as  follows: 

a. Case I (no component changes made during sampling run): Replace V, 
in  Equation 1 w i t h  the expression: 
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b. Case I1 (one o r  m r e  component changes made dur ing the sampling 
*Replace V, I n  Equation 1 by the expression: 

n 

and subs t i tu te  only f o r  those leakage rates (L1 o r  Lp) tha t  exceed 
La * 

10.5 Volume o f  water vapor: 

pW RTstd 
= K2 Vlc - - 

'w(std) = ' lc  
MW 'std 

where: 

K2 = 0.001333 m3/mL f o r  metr ic un i ts ,  or 
K2 = 0.04707 ft3/mL f o r  English uni ts.  

10.6 Moisture content: 

'w (std) 
3 

Bws 
'm(std) + 'w(std) 

(3) 

NOTE: I n  saturated o r  water-droplet-laL-n gas s. rams, two ca lcu lat ions 
o f  the moisture content o f  the stack gas sha l l  be made, one f r o m  
the impinger analysis (Equation 3) and a second f r o m  the 
assumption o f  saturated conditions. The lower o f  the two values 
o f  S, sha l l  be considered correct. The procedure f o r  determining 
the moisture content based upon assumption o f  saturated condit ions 
i s  given i n  the Note t o  Section 1.2 o f  Method 4. For the purposes 
o f  t h i s  method, the average stack-gas temperature from Figure 6 
may be used t o  make t h i s  determination, provided tha t  the accuracy 
o f  the in-stack temperature sensor i s  +l*C (2'F). 

10.7 Conversion factors: 

From 
G3- 

Mul t i  1 b e To 

g r I f t 3  15.43 
l b / f t 3  2.205 X 10-3 

3 

g f i 3  35.31 
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10.8 Isok ine t ic  var iat ion:  

10.8.1 Calculat ion f r o m  raw data: 

100 Ts[K3Flc + (Vm/Tm) (Pbar + AH/13.6)] 

60BVsPsAn 
I - (4) 

where: 

K3 = 0.003454 nun Hg-m3hL-K f o r  metr ic  un i ts ,  o r  
K3 = 0.002669 in .  Hg-ft3/mL-'R f o r  English uni ts.  

10.8.2 Calculat ion f o r  intermediate values: 

TsVm(std) P s td  100 
I =. V BA P 60(1-Bws) Tstd s n s 

- - 

where: 

Kq = 4.320 f o r  metr ic uni ts,  o r  
Kq = 0.09450 f o r  English uni ts .  

(5) 

10.8.3 Acceptable resul ts:  I f  90% < I < 110%. the resu l ts  are 
acceptable. 
I i s  beyond the acceptable range, o r  i f  I i s  less than 90%, the 
Administrator may opt t o  accept the resul ts .  

10.9 To determine the minimum sample volume tha t  sha l l  be col lected, the 
fo l lowing sequence o f  calculat ions shal l  be used. 

From p r i o r  analysis o f  the waste feed, the concentration o f  
POHCs introduced i n t o  the combustion system can be calculated. The 
degree o f  destruct ion and removal e f f i c i ency  tha t  i s  required i s  used t o  
determine the maximum amount o f  POHC allowed t o  be present i n  the 
ef f luent .  

If the resu l ts  are low i n  comparison w i th  the standard and 

10.9.1 

This may be expressed as: 

(WF) (POHCi conc) (100-%ORE) 

= Max POHCi Mass (6) 
100 100 

where: 

WF = mass f low r a t e  o f  waste feed per hr, g/hr ( lb/hr) .  

POHCi = concentration o f  Pr incipal  Organic Hazardous Compound (wt %) 
introduced i n t o  the combustion process. 
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DRE = percent Destruction and Removal Ef f ic iency required. 

Max POHC = mass f low ra te  (g/hr [ lb/hr])  o f  POHC emitted f r o m  the  
combustion source. 

10.92 The average discharge concentratton o f  the POHC i n  the 
e f f l u e n t  gas i s  determined by comparing the Max POHC w i th  the volumetric 
f low r a t e  being exhausted f r o m  the source. Volumetric f low r a t e  data are 
avai lab le as a r e s u l t  o f  prel iminary Method 1-4 determinations: 

Max POHCi Mass 

DVe f f  (std) 
= Max POHCi conc (7) 

where: 

DVeff(std) = volumetric f low r a t e  o f  exhaust gas, dscm (dscf). 

POHCi conc = ant ic ipated concentration o f  the  POHC i n  the 
exhaust gas stream, g/dscm ( lb/dscf) .  

10.9.3 I n  making t h i s  calculat ion,  i t  i s  recommended t h a t  a safety 
margin o f  a t  l eas t  ten be included: 

LDLpOHC x 10 

= "TBC 
'OHCi conc 

where: 

LDL~oHc = detectable amount o f  POHC i n  e n t i r e  sampling t ra in .  
NOTE: The whole ext ract  f r o m  an XAD-2 car t r idge  I s  seldom i f  ever, 

in jec ted  a t  once. Therefore, i f  a l iquot ing  factors  are 
involved, the LDLp HC i s  not  the same as . the  ana ly t i ca l  (or 
column) detect ion ? i m i t .  

VTBC = minimum dry standard volume t o  be co l lec ted  a t  dry-gas 
meter. 

10.10 Concentration o f  any given POHC I n  the gaseous emissions o f  a 
combustion process: 

1) Mu l t i p l y  the concentration o f  the POHC as detemined i n  Method 8270 

CPOHC (ug/mL) x sample volume (mL) = amount (ug) o f  POHC i n  sample (9) 

by the f i n a l  concentrat ion volume, t y p i c a l l y  10 mL. 
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where: 

C ~ O H C  = concentration of POHC as  analyzed by Method 8270. 

2) Sum the amount of POHC found In a l l  samples assoclated w l t h  a slngle 

(IO) 

t ra ln .  

Total (ug) = XAD-2 (ug) + condensate (ug) + r lnses  (ug) + Impinger (ug) 

3) Divide the to ta l  ug found by the volume of stack gas sampled (in3). 

(Total ug)/( t ra ln  sample volume) = concentration of POHC (ugh3)  (11) 

11.0 QUALITY CONTROL 

control. 
11.1 Samplinq: See EPA Manual 600/4-77-027b for Method 5 quality 

11.2 Anal sls: The qual l ty  assurance program requlred f o r  t h l s  study 

incorporation of s tab le  labeled surrogate compounds, quantltatlon versus 
s tab le  labeled internal standards, capi l lary column performance checks, and 
external performance tests. The surrogate splklng compounds selected f o r  a 
par t lcu lar  analysis are  used as  primary lndlcators of the qual l ty  of the 
analytical  data f o r  a wide range o f  compounds and a varlety of sample 
matrices. The assessment of combustlon data,  posl t lve Ident l f lcat ion,  and 
quant l ta t lon of the selected compounds a re  dependent on the ln tegr l ty  of the 
samples received and the preclslon and accuracy of the analytical  methods 
employed. The  qual l ty  assurance procedures f o r  t h l s  method a re  designed t o  
monltor the performance of the analytlcal  method and t o  provlde the required 
information t o  take corrective actlon I f  problems a re  observed In laboratory 
operations o r  In f i e l d  sampllng ac t lv i t l e s .  

11.2.1 Field Blanks: Field blanks must be submitted w l t h  the 
samples collected a t  each sampllng s l t e .  The f i e l d  blanks Include the 
sample bot t les  containing aliquots of sample recovery solvents, unused 
f l l t e r s ,  and resin cartridges. A t  a mlnlmum, one complete sampllng t r a ln  
wlll  be assembled In the f l e ld  staging area, taken t o  the sampllng area,  
and leak-checked a t  the beglnnlng and end of the t e s t ing  (or f o r  the same 
t o t a l  number of times as  the actual test t ra ln) .  The f l l t e r  housing and 
probe of the blank t r a ln  wlll be heated during the sample t e s t .  The 
t r a l n  wlll be recovered as I f  I t  were an actual t e s t  sample. No gaseous 
sample wlll be passed through the sampllng t ra ln .  

A method blank must be prepared for each s e t  
of analyt lcal  operations, t o  evaluate contamlnatlon and a r t l f a c t s  t ha t  
can be derlved from glassware, reagents, and sample handllng i n  the 
laboratory. 

11.2.3 Refer t o  Method 8270 f o r  addltlonal qual l ty  control 
conslderatlons. 

includes the -5- ana y s l s  of f l e l d  and method blanks, procedure valldatlons, 

11.2.2 Method blanks: 
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12.0 METHOD PERFORMANCE 

12.1 Method performance evaluatlon: Evaluatlon of analytlcal procedures 
for a selected series of conmounds must Include the sample-preparatlon 
procedures and each assoclated ' analytlcal detenninatlon. . The analytical 
procedures should be challmged by the test compounds splked at approprlate 
levels and carrled through the procedures. 

12.2 Method detection limit: The overall method detection limits (lower 
and upper) must be determined on a compound-by-compound basis because 
different compounds may exhibit dlfferent collection, retention, and 
extraction efficiencies as well as Instrumental minimum detection limit (MOL). 
The method detection limit must be quoted relatlve to a glven sample volume. 
The upper limits for the method must be determined relative to compound 
retentlon volumes (breakthrough). 

12.3 Method preclsion and bias: The overall method preclsion and bias 
must be determined on a compound-by-compound basls at a given concentration 
level. The method precision value would include a combined-variability due to 
sampling, sample preparation, and Instrumental analysis. The method bias 
would be dependent upon the collection, retentlon, and extraction efficlency 
of the train components. From evaluatlon studles to date using a dynamic 
spiking system, method blases of -13% and -16% have been determined for 
toluene and 1,1,2,2-tetrachloroethane, respectively. A precision of 19.9% was 
calculated from a field test data set representing seven degrees of freedom 
which resulted from a series of paired, unsplked Semlvolatile Organic Sampllng 
trains (Seml-VOST) sampling emisslons from a hazardous waste incinerator. 
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METHOD 0010, APPENDIX A 

PREPARATION OF XAD-2 SORBENT RESIN 

1.0 SCOPE AND APPLICATION 

1.1 XAD-2 resin as supplied by the manufacturer i s  impregnated w i t h  a 
bicarbonate solution t o  inh ib i t  microbial growth during storage. Both the 
s a l t  solution and any residual extractable  monomer and polymer species must be 
removed before use. The resin i s  prepared by a se r i e s  of water and organic 
extractions,  followed by careful drying. 

2.0 EXTRACTION 

2.1 Method 1: The procedure may be carr ied out in  a giant  Soxhlet 
extractor.=-glass thimble containing an extra-coarse f r i t  is used f o r  
extraction of XAD-2. The f r i t  i s  recessed 10-15 mm above a crenellated r i n g  
a t  the bottom of the thimble t o  f a c i l i t a t e  drainage. The resin must be 
careful ly  retained i n  the extractor  cup w i t h  a glass-wool plug and s t a in l e s s  
s tee l  screen because i t  f l o a t s  on methylene chloride. This process involves 
sequential extraction i n  the following order. 

Solvent Procedure 

Water I n i t i a l  r inse:  Place resin i n  a beaker, 
r inse  once w i t h  Type I1 water, and 
discard. F i l l  w i t h  water a second time, 
l e t  stand overnight, and discard. 

Water Extract w i t h  H20 for  8 hr. 

Methyl alcohol Extract f o r  22 hr. 

Extract f o r  22 hr. 

Extract f o r  22 hr. 

Methylene chloride 

Methylene chloride (fresh) 

2.2 Method 2: 

2.2.1 As an a l te rna t ive  t o  Soxhlet extraction, a continuous 
extractor  has been fabricated f o r  the extract ion sequence. This extractor  has 
been found t o  be acceptable. The pa r t i cu la r  can is te r  used f o r  the apparatus 
shown i n  Figure A-1 contains about 500 g of finished XAD-2. Any size may be 
constructed: the choice i s  dependent on the needs of the sampling programs. 
The XAD-2 is held under l i g h t  spring tension between a pa i r  of coarse and f ine  
screens. Spacers under the bottom screen allow f o r  even d is t r ibu t ion  of clean 
solvent. The three-necked f lask should be of suf f ic ien t  s i z e  (3 - l i t e r  in  this 
case) t o  hold solvent 
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equal t o  twice the dead volume of the  XAD-2 canister. Solvent Is ref luxed 
through the Snyder column, and the d l s t i l l a t e  i s  contlnuously cycled up 
through the XAO-2 f o r  ext ract ion and returned t o  the  f lask.  The f low i s  
malntained upward through the XAD-2 t o  al low maximum solvent contact and 
prevent channellng. A valve a t  the bottom o f  the  canis ter  al lows removal of 
solvent from the canlster between changes. 

2.2.2 Experlence has shown tha t  i t  i s  very d l f f i c u l t  t o  cycle 
s u f f i c i e n t  water i n  t h i s  mode. Therefore the aqueous r fnse i s  accompilshed by 
slmply f lush lng  the canister w l th  about 20 l i t e r s  o f  d i s t i l l e d  water. A small 
pump may be useful f o r  pumplng the water through the canister.  The water 
ext ract ion should be carr led out a t  the r a t e  o f  about 20-40 mL/mln. 

2.2.3 A f t e r  dralnlng the water, subsequent methyl alcohol and 
methylene ch lor ide extract ions are car r led  out uslng the  re f l ux ing  apparatus. 
An overnlght o r  10- t o  20-hr per iod i s  normally s u f f i c i e n t  f o r  each 
extract ion.  

2.2.4 A l l  mater la ls o f  construct ion are glass, Teflon, o r  stainless 
steel.  Pumps, i f  used, should not  contain extractable materials. Pumps are 
not used w i th  methanol and methylene chloride. 

3.0 DRYING 

3.1 A f te r  evaluation o f  several methods o f  removing residual  solvent, a 
f luldlzed-bed technique has proved t o  be the fas tes t  and most r e l i a b l e  drying 
method. 

3.2 A simple column wi th  su i tab le  retalners,  as shown i n  Figure A-2, 
w l l l  serve as a sat is factory  column. A 10.2-cm (4-in.) Pyrex pipe 0.6 m (2 
ft) long w i l l  hold a l l  o f  the XAD-2 f r o m  the  ext ractor  shown i n  Figure A-1 o r  
the Soxhlet extractor, w i th  s u f f i c i e n t  space f o r  f l u i d i z l n g  the bed whi le 
generating a minimum res in  load a t  the e x i t  o f  the column. 

3.3 Method 1: The gas used t o  remove the solvent i s  the key t o  
p r e s e r v i n g t h e a n l i n e s s  o f  the XAD-2. L iqu ld  ni t rogen from a standard 
commercial l i q u i d  ni t rogen cy l lnder  has rou t ine ly  proved t o  be a r e l l a b l e  
source o f  large volumes o f  gas f ree f r o m  organic contaminants. The l i q u i d  
ni t rogen cy l lnder  i s  connected t o  the column by a length o f  precleaned 0.95-cm 
(3/8-in.) copper tubing, co l led  t o  pass through a heat source. As ni t rogen i s  
b led f r o m  the cyl inder,  It i s  vaporlzed I n  the heat source and passes through 
the column. A convenient heat source Is a water bath heated from a steam 
l lne .  The f i n a l  n i t rogen temperature should only be warm t o  the touch and not 
over 40'C. Experience has shown t h a t  about 500 g o f  XAD-2 may be dr ied  
overnlght by consuming a f u l l  160 - l l t e r  cy l inder  o f  l i q u i d  nltrogen. 

3.4 Method 2: As a second cholce, h igh-pur i ty tank nl t rogen may be used 
t o  dry the  XAD-2. The high-pur i ty nl t rogen must f i r s t  be passed through a bed 
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Figure A-2. XAD-2 fluidized-bed drying apparatus. 
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o f  act lvated charcoal approxlmately 150 mL i n  volume. With e i t h e r  type of 
dry ing method, the  r a t e  of f low should gent ly  ag i ta te  the  bed. Excessive 
f l u id i za t i on  may cause the pa r t i c l es  t o  break up. 

4.0 QUALITY CONTROL PROCEDURES 

4.1 For both Methods 1 and 2, the q u a l l t y  cont ro l  resu l t s  must be 
reported f o r  the batch. The batch must be reextracted i f  the resrdual 
extractable organlcs are >20 ug/mL by TCO analysis o r  the  grav imetr ic  residue 
i s  M.5 mg/20 g XAD-2 extracted. 

4.2 Four contro l  procedures are used w l th  the f i n a l  XAD-2 t o  check f o r  
(1) residual  methylene chlorlde, (2) extractable organics (TCO), (3) speci f ic  
compounds of i n te res t  as determlned by GC/MS, as descrlbed I n  Sectlon 4.5 
below, and (4) residue (GRAV). 

(See also section 5.1, Method 0010.) 

4.3 Procedure f o r  resldual  methylene chloride: 

4.3.1 Descript ion: A 1+0.1-g sample o f  d r i ed  res in  i s  weighed I n t o  
a small v l a l ,  3 mL o f  toluene are added, and the v i a l  I s  capped and w e l l  
shaken. Five UL o f  toluene (now contalning extracted methylene chlor ide) are 
in jected I n t o  a gas chromatograph, and the resu l t i ng  In tegrated area I s  
compared wlth a reference standard. The reference so lu t lon  consists o f  2.5 UL 
o f  methylene ch lor lde I n  100 mL o f  toluene, slmulat lng 100 ug o f  resldual  
methylene ch lo r ide  on the resin. The acceptable maxlmum content i s  1,000 ug/g 
resin. 

4.3.2 Experimental: The gas chromatograph condi t ions are as 

column contalning 10% OV-101 on 

follows: 

6 - f t  x 1/8-in. stalnless steel  
100/120 Supelcoport; 

Helium c a r r l e r  a t  30 mL/mln: 

FID operated on 4 x 10- l1 A/mV; 

I n j e c t i o n  p o r t  temperature: 250'C; 

Detector temperature: 305'C; 

Program: 30'C(4 min) 40'C/min 250.C (hold); and 

Program terminated a t  1,000 sec. 

4.4 Procedure f o r  resldual  extractable organics: 

4.4.1 Description: A 20+0.1-9 sample o f  cleaned, d r i e d  res in  I s  
weighed I n t o  a precleaned alundum or ce l lu lose  thirnble whlch I s  plugged w i th  
cleaned glass wool. (Note tha t  20 g o f  res in  w i l l  f i l l  a thimble, and the 
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res ln  w i l l  f l o a t  out unless well  plugged.) The thlmble contalnlng the res ln  
i s  extracted f o r  24 h r  w l th  200-mL o f  pest lc lde- grade methylene ch lor lde 
(Burdlck and Jackson pestlctde-grade o r  equlvalent pur l t y ) .  The 200-mL 
ex t rac t  I s  reduced I n  volume t o  IO-mL uslng a Kuderna-Dant sh concentrator 
and/or a nl t rogen evaporation stream. Flve uL o f  tha t  so lu t ion  are analyzed 
by gas chromatography using the TCO analysls procedure. The concentrated 
so lu t ion  should not contaln >20 ug/mL o f  TCO extracted f r o m  the XAD-2. Thls 
is equivalent t o  10 ug/g o f  TCO I n  the  XAD-2 and would correspond t o  1.3 mg o f  
TCO I n  the ex t rac t  o f  the 130-9 XAD-2 module. Care should be taken t o  correct  
the TCO data f o r  a solvent blank prepared (200 mL reduced t o  10 mL) I n  a 
s l m l l  a r  manner. 

4.4.2 Experlmental: Use the  TCO analysls condl t lons described I n  
the revlsed Level 1 manual (EPA 600/7-78-201). 

4.5 GC/MS Screen: The ext ract ,  as prepared I n  paragraph 4.4.1, Is 
subjected t o  GC/MS analysls f o r  each o f  the lnd lv ldual  compounds o f  In terest .  
The GC/MS procedure Is descrlbed I n  Chapter Four, Method 8270. The ex t rac t  Is 
screened a t  the MOL o f  each compound. The presence o f  any compound a t  a 
concentration >25 ug/mL I n  the concentrated ext ract  w l l l  requl re  the XAD-2 t o  
be recleaned by repeatlng the  methylene chlor lde step. 

, 

4.6 Methodology f o r  resldual  qravtmetrlc determlnatlon: A f te r  the TCO 
value and GC/MS data are obtalned f o r  the res ln  batch by the above procedures, 
dry the remalnder o f  the ext ract  I n  a tared vessel .- There must. be <0.5 mj 
resldue reg ls tered o r  the batch o f  res in  w i l l  have t o  be extracted w l th  fresh 
methylene ch lor ide agatn u n t l l  It meets t h l s  c r i t e r l on .  Thls leve l  
corresponds t o  25 ug/g I n  the XAD-2, o r  about 3.25 mg I n  a res ln  charge o f  
130 g. 

1 
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METHOD 0010, APPENDIX B 

TOTAL CHROMATOGRAPHABLE ORGANIC MATERIAL ANALYSIS 

1.0 SCOPE AND APPLICATION 

1.1 I n  t h i s  procedure, gas chromatography i s  used t o  determine the 
quant l ty o f  lower b o i l l n g  hydrocarbons (bo l l i ng  points  between 90' and 300'C) 
i n  the concentrates o f  a l l  organlc solvent r inses, XAD-2 r e s i n  and LC 
f ract ions - when Method 1 Is used (see References, Method 0010) - encountered 
i n  Level 1 envlronmental sample analyses. Data obtalned using t h i s  procedure 
serve a twofold purpose. F l r s t ,  the t o t a l  quant l ty  o f  the lower b o i l i n g  
hydrocarbons i n  the sample Is determined. Then whenever the  hydrocarbon 
concentrations I n  the o r ig ina l  concentrates exceed 75 ug/m3, the 
chromatography resu l ts  are reexamlned t o  determine the amounts o f  ind iv idual  
sped es. 

The extent o f  compound I d e n t i f i c a t i o n  i s  l i m i t e d  t o  representing a l l  
materials as normal alkanes based upon comparison o f  b o i l l n g  points. Thus the 
method i s  not  qua l i ta t l ve .  I n  a s lm i la r  manner, the analysis i s  
semlquantltatlve: ca l ib ra t ions  are prepared using only one hydrocarbon. They 
are rep l i ca ted  but  samples rou t ine ly  are not. 

1.2 A l l c a t l o n :  Thls procedure applles so le ly  t o  the Level 1 C7-Cl6 

l iqu ids ,  and o f  LC fract ions.  Throughout the procedure, I t  Is assumed the 
analyst has been given a proper ly prepared sample. 

1.3 S e n s i t i v i t  : The s e n s l t l v l t y  o f  t h i s  procedure, deflned as the 
slope o f  response versus concentration, is  dependent on the 
Instrument and must be v e r i f i e d  regular ly.  TRW experlence Ind icates the 
nominal range Is o f  the order o f  77 uV.V-sec.uL/ng o f  n-heptane and 79 
uV-sec.ul/ng o f  n-hexadecane. The instrument i s  capable o f  perhaps one 
hundredfold greater sens i t l v l t y .  The leve l  speci f ied here Is s u f f i c l e n t  f o r  
Level 1 analysis. 

1.4 Detection l i m i t :  The detect lon l i m i t  o f  t h i s  procedure as wr i t t en  
i s  1.3 ng/uL f o r  a 1 uL i n j e c t i o n  o f  n-decane. This l i m i t  i s  a r b i t r a r i l y  
based on de f in ing  the minimum detectable response as 100 uv-sec. Thls i s  an 
easier operational d e f i n i t l o n  than def ln lng the minimum detect ion l i m l t  t o  be 
tha t  amount o f  mater ia l  which y le lds  a s lgnal  twice the noise leve l .  

1.5 Range: The range o f  the procedure w i l l  be concentrations o f  1.3 
ng/uL and greater. 

gas chromatograp + IC analysls o f  concentrates o f  organic extracts,  neat 

1.6 L iml ta t ions 

1.6.1 Reporting l lm l ta t ions :  It should be noted t h a t  a t yp i ca l  
environmental sample w i l l  contain compounds which: (a) w i l l  not  e lu te  i n  
the speci f ied b o i l l n g  ranges and thus w i l l  not be reported, and/or (b) 
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w l l l  not e lu te  f r o m  the column a t  a l l  and thus w l l l  no t  be reported. 
Consequently, the organic content o f  the sample as reported i s  a lower 
bound and should be regarded as such. 

1.6.2 Cal ibrat ion 1 Iml ta t lons:  Quant i ta t ion i s  based on 
ca l i b ra t l on  w l th  n-decane. Data should therefore be reported as, e.g., 
mg C8/m3 as n-decane. Since response var les l l n e a r l y  w l th  carbon number 
(over a wide ran e the assumptlon may involve a 20% error ) ,  i t  i s  c lear  
tha t  heptane (C7q detected I n  a sample and quantl tated as decane w l l l  be 
overestimated. L1 kewlse, hexadecane (C16) quantl tated as decane w i l l  be 
underestimated. From previous data, it Is estlmated the e r ro r  Involved 
Is on the order o f  6-7%. 

1.6.3 Detectlon l im l ta t lons :  The s e n s l t i v l t y  o f  the flame 
lon lza t lon  detector var les f r o m  compound t o  compound. However, n-alkanes 
have a greater response than other classes. Consequently, using an n- 
alkane as a ca l lb ran t  and assuming equal responses o f  a l l  other compounds 
tends t o  g lve low reported values. 

2.0 SUMMARY OF METHOD 

2.1 A mL a l lquot  o f  a l l  IO-mL concentrates i s  dlsbursed f o r  GC-TCO 
analysls. With b o l l l n g  polnt - re tent ion time and response-amount ca l l b ra t l on  
curves, the data (peak retent lon tlmes and peak areas) are In terpreted by 
f l r s t  summing peak areas I n  the ranges obtained from the b o i l l n g  polnt -  
re tent lon tlme ca l lbrat ion.  Then, w l th  the response-amount ca l i b ra t i on  curve, 
the area sums are converted t o  amounts o f  material i n  the  reported b o l l l n g  
po in t  ranges. 

ca l l b ra t l on  Is ef fected by I n j e c t i n g  a mlxture o f  n-C7 through n-C16 
hydrocarbons and operating the standard temperature program. Response- 
quant i ty  ca l lb ra t lons  are accomplished by In jec t i ng  n-decane i n  n-pentane 
standards and performlng the standard temperature program. 

2.2 A f te r  the Instrument Is set  up, the b o i l l n g  point - re tent lon time , 

2.3 Def in l t ions  
2.3.1 GC: Gas chromatography o r  gas chromatograph. 

2.3.2 C7-Cl6 n-alkanes: Heptane through hexadecane. 

2.3.3 GCA teaperature pmgram: 4 mln Isothermal a t  60'C, 10'C/mln 
from 60' t o  220.C. 

2.3.4 TRU temperature program: 5 min isothermal a t  room 
temperature, then program from 30'C t o  250'C a t  15'C/min. 

3.0 INTERFERENCES 

Not appllcable. 
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4.0 APPARATUS AND MATERIALS 

4.1 Gas chromatograph: This procedure i s  intended f o r  use on a Varian 
1860 gas chromatograph, equipped w i th  dual flame ion iza t ion  detectors and a 
l i nea r  temperature programmer. Any equivalent instrument can be used provided 
tha t  electrometer set t ings,  etc., be changed appropriately. 

4.2 Gases: 

4.2.1 Helium: Minimum q u a l i t y  i s  reactor grade. A 4A o r  13X 
molecular sieve dry ing tube i s  required. A f i l t e r  must be placed between 
the  t rap  and the instrument. The t rap  should be recharged a f t e r  every 
t h i r d  tank o f  helium. 

- 

4.2.2 A i r :  Zero grade i s  sat is factory .  

4.2.3 Hydrogen: Zero grade. 

4.3 Syringe: Syringes are Hamilton 701N, 10 uL, o r  equivalent. 

4.4 Septa: Septa w i l l  be o f  such qua l i t y  as t o  produce very low bleed 
during the temperature program. An appropriate septum i s  Supelco Microsep 
138, which i s  Teflon-backed. I f  septum bleed cannot be reduced t o  a 
neg l ig ib le  leve l ,  i t  w i l l  be necessary t o  i n s t a l l  septum swingers on the 
instrument. 

4.5 Recorder: The recorder o f  t h i s  procedure must be capable o f  not 
less than 1 1 - s c a l e  display, a 1-sec t i m e  constant and 0.5 in. per min 
chart rate. 

4.6 I n t e  ra tor :  An in tegra tor  i s  required. Peak area measurement by 
hand i s  sat  + s actory bu t  too time-consuming. I f  manual in tegra t ion  i s  
required, the method o f  "height tfmes width a t  h a l f  height"  i s  used. 

4.7 Columns: 

4.7.1 Preferred column: 6 ft x 118 in. O.D. s ta in less s tee l  column 
o f  10% OV-101 on 100/120 mesh Supelcoport. 

4.7.2 Al ternate column: 6 ft x 118 in.  O.D. s ta in less steel  column 
o f  10% OV-1  (or  other s i l i c o n  phase) on 100/120 mesh Supelcoport. 

4.8 S r i n  e cleaner: Hamilton syringe cleaner o r  equivalent connected 
t o  a s u i t a  + e vacuum source. 

5.0 REAGENTS 

t r a d e m a r k ) f o r a n d a r d s  and f o r  syringe cleaning. 
5.1 Pentane: 'Dist i l led-in-Glass' (reg. trademark) o r  'Nanograde" (reg. 
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5.2 Methylene chloride: "Di  s t i  11 ed-i n-61 ass" (reg. trademark) o r  
"Nanograde" (reg. trademark) for  syringe cleaning. 

6.0 SAMPLING HANDLING AND PRESERVATION 

6.1 The extracts  are  concentrated i n  a Kuderna-Danish evaporator t o  a 
volume l e s s  than 10 mL. The concentrate i s  then quantitatively transferred t o  
a 10-mL volumetric f lask and diluted t o  volume. A 1-mL aliquot is taken for  
both this analysis and possible subsequent GC/MS analysis and set aside i n  the 
sample bank. For each GC-TCO analysis,  obtain the sample suf f ic ien t ly  in 
advance t o  allow i t  t o  warm t o  room temperature. For example, a f t e r  one 
analysis i s  s ta r ted ,  return tha t  sample t o  the sample bank and take the next 
sample. 

7.0 PROCEDURES 

7.1 Setup and checkout: Each day, the operator will verify the 

7.1.1 That supplies of c a r r i e r  gas, a i r  and hydrogen are 
su f f i c i en t ,  i.e., t ha t  each tank contains > 100 psig. 

7.1.2 That, a f t e r  replacement of any gas cylinder, a l l  connections 
leading to  the chromatograph have been leak-checked. 

7.1.3 That the c a r r i e r  gas flow ra t e  i s  30 + 2 mL/min ,  the hydrogen 
flow ra te  i s  30 - + 2 m L / m i n ,  and the a i r  flow rate-is 300 - + 20 mL/min. 

7.1.4 That the electrometer is functioning properly. 

7.1.5 That the recorder and integrator  a re  functioning properly. 

7.1.6 That the septa have been leak-checked (leak-checking i s  
effected by placina the soap bubble flow meter i n l e t  tube over the 

following: 

inject ion po r t  adaptors), and'that no septum will be used f o r  &re than 
20 injections.  

7.1.7 That the l i s t  o f  samples t o  be run i s  ready. 

7.2 Retention time calibration: 

7.2.1 To obtain the temperature ranges f o r  reporting the r e su l t s  of 
the analyses, the chromatograph is  given a normal boiling point-retention 
time calibration. The n-alkanes, t h e i r  boiling points,  and data 
reporting ranges are given i n  the tab le  below: 
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n-heptane 
n-octane 
n-nonane 
n-decane 
n-undecane 
n-dodecane 
n - t r l  decane 
n-tetradecane 
n-pentadecane 
n-hexadecane 

"C Reportinq Range.'C Report As 

98 
126 
151 
174 
194 
214 
234 
252 
270 
288 

90-110 
110-140 
140-160 
160-180 
180-200 
200-220 
220-240 
240-260 
260-280 
280-300 

c7 
C8 
c9 
c10 
c11 
c12 
C13 
C14 
C15 
C16 

7.2.2 Preparation o f  standards: Preparlng a mlxture o f  the C7-Cl6 
alkanes Is required. There are two approaches: (1) use o f  a standards 
k i t  (e.g., Polysclence K l t )  containing b o t t l e s  of mlxtures o f  selected n- 
alkanes whlch may be comblned t o  produce a C7-Cl6 standard: o r  (2) use o f  
bo t t les  o f  the Ind lv ldual  C7-Cl6 alkanes from whlch accurately known 
volumes may be taken and comblned t o  give a C7-Cl6 mlxture. 

7.2.3 Procedure for re ten t ion  t ime ca l ibrat ion:  Thls ca l l b ra t i on  
Is performed a t  the s t a r t  o f  an ana ly t i ca l  program: the mlxture i s  
chromatographed a t  the s t a r t  o f  each day. To a t t a i n  the required 
retent lon time preclsion, both the c a r r f e r  gas flow r a t e  and the 
temperature program spec1 f i ca t i ons  must be observed. Detal 1 s o f  the 
procedure depend on the Instrument belng used. The general procedure Is 
as follows: 

7.2.3.1 Set the  programmer upper I l m l t  a t  250.C. I f  t h i s  
se t t i ng  does not produce a column temperature o f  250'C, f i n d  the 
correct  set t lng.  

7.2.3.2 Set the programer lower l i m i t  a t  30'C. 

7.2.3.3 Ver l fy  t ha t  the  instrument and samples are a t  room 
temperature. 

7.2.3.4 I n j e c t  1 uL o f  the n-alkane mlxture. 

7.2.3.5 S ta r t  the In tegra tor  and recorder. 

7.2.3.6 Allow the Instrument t o  run Isothermally a t  room 

7.2.3.7 Shut the oven door. 

7..2.3.8 Change the mode t o  Automatlc and s t a r t  the temperature 
program. 

7.2.3.9 Repeat Steps 1-9 a s u f f l c l e n t  number o f  times so tha t  
the r e l a t l v e  standard dev iat lon o f  the  retent lon tlmes f o r  each peak 

temperature f o r  f i v e  mln. 

Is <5%. 
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7.3 Response cal Ibratlon: 

7.3.1 For the purposes of a Level 1 analysis,  response-quantlty 
cal lbrat ion w l t h  n-decane i s  adequate. A 10-UL volume of n-decane Is 
Injected Into a tared 10 mL volumetrlc flask. The welght injected Is 
obtained and the f lask Is dlluted t o  the mark w i t h  n-pentane. This  
standard contalns about 730 ng n-decane per U L  n-pentane. The exact 
concentratlon depends on temperature, so t ha t  a welght Is required. Two 
se r i a l  tenfold di lut ions are  made from t h i s  standard, givlng standards a t  
about 730, 73, and 7.3 ng n-decane per u L  n-pentane, respectively. 

7.3.2 Procedure for response callbration: T h i s  cal ibrat ion Is 
performed a t  the start of an analyt ical  program and monthly thereaf ter .  
The most concentrated standard i s  Injected once each day. Any change i n  
cal lbrat ion necessltates a f u l l  cal lbrat lon w l t h  new standards. 
Standards are  stored i n  the re f r igera tor  locker and a re  made up monthly. 

7.3.2.1 Verlfy tha t  the Instrument Is s e t  up properly. 

7.3.2.2 Set electrometer a t  1 x 10-10 A/mV. 

7.3.2.3 Inject  1 UL of the highest concentratlon standard. 

7.3.2.4 Run standard temperature program as  specified above. 

7.3.2.5 Clean syrlnge. 

7.3.2.6 Make repeated inject lons of a l l  three standards unt l l  
the re la t lve  standard devlations of the areas of each standard are  
s5x.  

7.4 Sample analysls procedure: 

7.4.1 The following apparatus is required: 

7.4.1.1 6as chromatograph s e t  up and working. 

7.4.1.2 Recorder, Integrator  working. 

7.4.1.3 Syringe and syringe cleaning apparatus. 

7.4.1.4 Parameters: Electrometer se t t ing  i s  1 x 10-10 A/mV; 
recorder Is set a t  0.5 In./mln and 1 mV full-scale.  

7.4.2 Steps I n  the procedure are: 

7.4.2.1 Label chromatogram w l t h  the data, sample number, etc.  
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7.4.2.2 Inject  sample. 

7.4.2.3 S t a r t  integrator  and recorder. 

7.4.2.4 After isothermal operation for  5 m i n ,  begin 
temperature program. 

7.4.2.5 Clean syringe. 

7.4.2.6 Return sample: obtain new sample. 

7.4.2.7 When analysis i s  finished, allow instrument t o  cool. 
Turn  chromatogram and integrator  output and data sheet over t o  data 
analyst. 

7.5 Syringe cleaning procedure: 

7.5.1 Remove plunger from syringe. 

7.5.2 Inser t  syringe in to  cleaner: t u r n  on aspirator .  

7.5.3 Fi l l  pipet w i t h  pentane: r u n  pentane through syringe. 

7.5.4 Repeat w i t h  methylene chloride from a separate pipet. 

7.5.5 F l u s h  plunger with pentane followed by methylene chloride. 

7.5.6 Repeat w i t h  methylene chloride. 

7.6 Sample analysis decision c r i te r ion :  The data from the TCO analyses 
of oraanic extract  and rinse concentrates a re  f i r s t  used t o  calculate  the 
total-concentration of C7-Cl6 hydrocarbon-equivalents (Paragraph 7.7.3) in the 
sample w i t h  respect t o  the volume of a i r  actual ly  sampled, i.e., ugh3.  On 
t h i s  basis ,  a decision i s  made both on whether t o  calculate  the quantity of 
each n-a1 kane equivalent present and on which analytical  procedural pathway 
will be followed. I f  the to ta l  o an ic  content i s  great enough t o  warrant 
continuing the analysis -- >500 u g l z  -- a TCO of l e s s  than 75 u g h 3  will  
require only LC fractionation and gravimetric determinations and IR spectra t o  
be obtained on each fract ion.  If the TCO i s  greater  than 75 ug/m3, then the 
f i r s t  seven LC f ract ions of each sample will  be reanalyzed using t h i s  same gas 
chromatographic technique. 

7.7 Calculations: 

7.7.1 Boiling Po in t  - Retention Time Calibration: The required 
data f o r  t h i s  cal ibrat ion a re  on the chromatogram and on the data sheet. 
The data  reduction i s  performed as follows: 

7.7.1.1 Average the retention times and calculate  r e l a t ive  
standard deviations for  each n-hydrocarbon. 
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7.7.1.2 Plot average retention times as  abscissae versus 

7.7.1.3 Draw in cal ibrat ion curve. 

7.7.1.4 Locate and record retention times corresonding t o  
boiling ranges 90-100, 110-140, 140-160, 160-180, 180-200, 200-220, 

7.7.2 Response-amount calibration: The required data f o r  this 
ca l ibra t ion  a re  on the chromatogram and on the data sheet. The data 
reduction is performed as  follows: 

7.7.2.1 Average the area responses of each standard and 
calculate  re la t ive  standard deviations. 

7.7.2.2 Plot response (uv-sec) as  ordinate versus ng/uL as  
absci ssa. 

7.7.2.3 Draw in the curve. Perform l e a s t  squares regression 
and obtain slope (uV.sec.uL/ng). 

7.7.3 Total C7-Cl6 hydrocarbons analysis: The required data for  
t h i s  calculation are  on the chromatogram and on the data sheet. The data 
reduction i s  performed as  follows: 

7.7.3.1 Sum the areas of a l l  peaks w i t h i n  the retention time 
range of in te res t .  

7.7.3.2 Convert t h i s  area (uV-sec) t o  ng/uL by dividing by the 
weight response f o r  n-decane (uV.sec.uL/ng). 

7.7.3.3 Multiply t h i s  weight by the t o t a l  concentrate volume 
(10 mL) t o  get  the weight o f  the C7-CI6 hydrocarbons in the sample. 

7.7.3.4 Using the volume of gas sampled o r  the to ta l  weight of 
sample acquired, convert the r e su l t  o f  Step 7.7.3.3 above t o  ug/m3. 

7.7.3.5 I f  the value of to ta l  C7-CI6 hydrocarbons from Step 
7.7.3.4 above exceeds 75 u g / d ,  calculate  individual hydrocarbon 
concentrations i n  accordance w i t h  the instruct ions in  Paragraph 
7.7.5.5 bel ow. 

7.7.4 Individual C7-Cl6 n-Alkane Equlvalent Analysis: The required 
data  from the analyses are  on the chromatogram and on the data sheet. 
The data reduction i s  performed a s  follows: 

7.7.4.1 Sum the areas of peaks i n  the proper retention time 

normal boiling points as  ordinates. 

220-240, 240-260, 260-280, 280-3OO'C. 

ranges. 
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7.7.4.2 Convert areas (uV*sec) t o  ng/uL by dividing by the 

7.7.4.3 Multiply each weight by to ta l  concentrate volume (10 

7.7.4.4 Using the volume of gas sampled on the to t a l  weight of 

proper weight response (uV.sec.uL/ng). 

mL) t o  get  weight of species i n  each range of the sample. 

sample acquired, convert the result of Step 7.7.4.3 above t o  ug/d .  

8.0 QUALITY CONTROL 

8.1 Appropriate QC i s  found in the pertinent procedures throughout the 
method. 

9.0 METHOD PERFORMANCE 

9.1 Even re la t ive ly  comprehensive error propagation analysis  is beyond 
the scope of this procedure. With reasonable care,  peak area reproducibtl i ty 
o f  a standard should be of t h e  order of 1% RSD. The re l a t ive  standard 
deviation of the sum o f  a l l  peaks in a f a i r l y  complex waste might be of the 
order o f  5-10%. Accuracy i s  more d i f f i c u l t  t o  assess. With good analytical  
technique, accuracy and precision should be of the order o f  10-20%. 

10.0 REFERENCES 

1. Emissions Assessment of Conventional Stationary Combustion Systems: 
Methods and Procedure Manual f o r  Sampling and Analysis, Interagency 
EnergylEnvi ronmental R&D Program, Industr ia l  Environmental Research 
Laboratory, Research Triangle Park, NC 27711, EPA-600/7-79-029a, January 1979. 
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METHOD 0030 

VOLATILE ORGANIC SAMPLING TRAIN 

1.0 PRINCIPLE AND APPLICATION 

1.1 Principle 

1.1.1 This method describes the collection of volatile principal 
organic hazardous constituents (POHCs) from the stack gas effluents of 
hazardous waste incinerators. For the purpose of definition, volatile 
POHCs are those POHCs with boiling points less than IOO'C. If the 
boiling point of a POHC of interest is less than 30.C. the POHC may break 
through the sorbent under the conditions of the sample collection 
procedure. 

1.1.2 Field application for POHCs of this type should be supported 
by laboratory data which demonstrate the efficiency of a volatile organic 
sampling train (VOST) to collect POHCs with boiling points less than 
30.C. This may require using reduced sample volumes collected at flow 
rates between 250 and 500 mL/min. Many compounds which boil above 1OO'C 
(e.g., chlorobenzene) may also be efficiently collected and analyzed 
using this method. VOST collectlon efficiency for these compounds should 
be demonstrated, where necessary, by laboratory data of the type 
described above. 

1.1.3 This method employs a 20-liter sample of effluent gas 
containing volatile POHCs which is withdrawn from a gaseous effluent 
source at a flow rate of 1 W i n ,  a glass-lined probe and a 
volatile organic sampling train (VOST). usin~Operatlon of the VOST under 
these conditions has been called FAST-VOST.) The gas stream i s  cooled to 
2O'C by passage through a water-cooled condenser and volatile POHCs are 
collected on a pair of sorbent resin traps. Liquid condensate i s  
collected in an impinger placed between the two resin traps. The first 
resin trap (front trap) contains approximately 1.6 g Tenax and the second 
trap (back trap) contains appmxlmately 1 g each o f  Tenax and petmleum- 
based charcoal (SKC Lot 104 or equivalent), 3 : l  by volume. A total of 
six pairs of sorbent traps may be used to collect volatile POHCs from the 
effluent gas stream. 

1.1.4 An alternative set of conditions for sample collection has 
been used. This method involves collecting sample volume of 20 liters or 
less at reduced flow rate. (Operation of the'VOST under these conditions 
has been referred to as SLO-VOST.) This method has been used to collect 
5 liters of sample (0.25 L/min for 20 min) or 20 liters o f  sample 
(0.5 L/min for 40 min) on each pair o f  sorbent cartridges. Smaller 
sample volumes collected at lower flow rates should be considered when 
the boiling points of the POHCs o f  ihterest are below 35.C. A total of 
six pairs of sorbent traps may be used to collect volatile POHCs from the 
effluent gas stream. 
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1.1.5 Analysls of the traps i s  carried out by thermal desorption 
purge-and- trap by gas chromatography/mass spectrometry (see Method 5040). 
The VOST i s  desfgned to be operated at 1 L/mln wlth traps belng replaced 
every 20 min for a total sampling tlme of 2 hr. Traps may be analyzed 
separately or combined onto one trap to improve detection limit. 
However, additional flow rates and sampling times are acceptable. Recent 
experlence has shown that when less than maximum detection ability I s  
required, it i s  acceptable and probably preferable to operate the VOST at 
0.5 L/min for a total of three 40-mln periods. This presewes the 2-hr 
sampling period, but reduces the number of cartridge changes i n  the field 
as well as the number of analyses required. 

1.2 Application 

1.2.1 This method i s  applicable to the detennination of volatile 
POHCs i n  the stack gas effluent of hazardous waste incinerators. This 
method i s  designed for use i n  calculating destruction and removal 
efficiency (ORE) for the volatlle POHCs and to enable a determination 
that ORE values for removal of 'the volatile POHCs are equal to or greater 
than 99.992. 

The sensitivity of this method i s  dependent upon the level of 
interferences i n  the sample and the presence of detectable levels of 
volatile POHCs i n  blanks. The target detection limit of this method Is 
0.1 ug/d (ng/L) of flue gas, t o  permit calculation o f  a ORE equal to o r  
greater than 99.992 for volatile POHCs which may be present I n  the waste 
stream at 100 ppm. The upper end of the range of applicability o f  thls 
method i s  limited by breakthrough o f  the volatile POHCs on the sorbent 
traps used to collect the sample. Laboratory development data have 
demonstrated a range of 0.1 to 100 ug/d (ng/L) for selected volatile 
POHCs collected on a pair of sorbent traps using a total sample volume of 
20 liters or less (see Paragraph 1.1.4). 

1.2.3 This method is recomnended for use only by experienced 
sampling personnel and analytical chemists or under close supervision by 
such qualified persons. 

1.2.4 Interferences arise primarily from background contamination 
of sorbent traps prlor to or after use i n  sample collection. Many 
potential interferences can be due to exposure o f  the sorbent materials 
to solvent vapors prior to assembly and exposure to significant 
concentrations of volatile POHCs i n  the ambient air at hazardous waste 
incinerator sites. 

1.2.5 To avoid or minimize the low-level contaminatton o f  train 
conponents with volatile POHCs. care should be taken to avoid contact of 
all intCrior surface or train components with synthetic organic materials 
(e.g., organic solvents, lubricating and sealing greases), and train 
congonents should be carefully cleaned and conditioned according to the 
procedures described i n  this protocol. 

1.2.2 
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2.0  APPARATUS 

2.1 Volatlle Orqanic Sampllnq Train: A schematlc dlagram of the 
Drtnctoal comonents of the VOST i s  shown I i n  Flgure 1 and a dlagram of one 
acceptable verslon of the VOST i s  shown i n  Flgure 2. The VOST conslsts of a 
glass-llned probe followed by an Isolation valve, a water-cooled glass 
condenser, a sorbent cartrldge containing Tenax (1.6 g), an empty lmplnger for 
condensate removal, a second water-cooled glass condenser, a second sorbent 
cartrldge containlng Tenax and petroleum-based charcoal (3: l  by volume: 
approxlmately 1 g of each), a slllca gel drylng tube, a callbrated rotameter, 
a sampllng pump, and a dry gas meter. The gas pressure durlng sampllng and 
for leak-checking i s  monftored by pressure gauges whlch are l n  llne and 
downstream of the slltca gel drytng tube. The components of the sampltng 
train are described below. 

2.1.1 Probe: The probe should be made of stainless steel wlth a 
boroslllcate or quartz glass Flner. The temperature of the probe i s  to 
be maintained above 130'C but low enough to ensure a resln temperature of 
2O'C. A water-cooled probe may be requlred at elevated stack 
temperatures to protect the probe and meet the above requirements. 
Isokinetic sample collectfon i s  not a requirement for  the use of VOST 
slnce the compounds of Interest are in  the vapor phase at the point of 
sample collectlon.. 

2 .1 .2  Isolatfon valve: The Isolation valve should be a greaseless 
stopcock wlth a glass bore and slldlng Teflon plug wlth Teflon wlpers 
(Ace 8193 o r  equlvalent) . 

2.1.3 Condensers: The candensers (Ace 5979-14 or equlvalent) 
should be of suffictent capaclty to cool the gas stream to 20'C o r  less 
prlor to passage through the flrst sorbent cartrldge. The top connectlon 
of the condenser should be able to fonn a leak-free, vacuum-tlght seal 
wlthout uslng sealing greases. 

2.1.4 Sorbent cartrfdges: 

2.1 .4 .1  The sorbent cartrtdges used for the VOST may be used 
i n  elther of two conflguratlons: the lnslde-outslde (I/O) 
conflguratlon I n  whlch the cartrldge I s  held within an outer lass 
tube and i n  a metal carrler, and the fnslde-inslde ?I/*) 
conflguratlon I n  whlch only a ' slngle glass tube I s  used, wlth or 
without a metal carrler. In either case, the sorbent packlng wfll 
be the same. 

2.1.4.1.1 The flrst of a palr of sorbent cartrldges shall 
be packed with approxlmately 1.6 g Tenax 6C resin and the 
second cartrldge of a pair shall be Dacked wlth Tenax GC and 
petroleum-based charcoal ( 3 : l  by volume: approxlmately 1 g of 
each). 

2.1.4.1.2 The second sorbent cartrldge shall be packed SO 
that the sample gas stream passes through the Tenax layer flrst 
and then through the charcoal layer. 

6 
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Figure 2. Volatile Organic Sampling Train (VOSTI. 
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2.1.4.2 The sorbent car t r idges sha l l  be glass tubes wt th  
approximate dimensions o f  10 cm by 1.6 cm 1.0. The two acceptable 
designs (I/O, I / I )  f o r  the sorbent car t r idge  are described i n  
f u r t h e r  detai 1 below. 

2.1.4.2.1 Ins ide/ Ins ide sorbent car t r idge:  A diagram of 
an 1/1 sorbent car t r idge  i s  shown This car t r idge 
i s  a s ingle glass tube (10 cm by 1.6 cm 1.0.) which has the 
ends reduced i n  s ize t o  a c c o m d a t e  a 1/4- o r  3/8-in. Swagelok 
o r  Cajon gas f i t t i n g .  The res in  i s  he ld i n  place by glass wool 
a t  each end o f  the res in  The amounts o f  each type of 
sorbent mater ia l  used i n  the 1 / 1  design are the same as f o r  the 
1/0 design. Threaded end caps are placed on the sorbent 
car t r idge a f t e r  packing w i t h  sorbent t o  p ro tec t  the sorbent 
f r o m  contamination dur ing storage and transport .  

2.1.4.2.2 Inside/Outside type sorbent cartridge: A 
diagram o f  an I/O sorbent car t r idge  i s  shown i n  Figure 4. I n  
t h i s  design the sorbent mater ia ls  are held I n  the glass tube 
w i th  a f i n e  mesh s ta in less  s tee l  screen and a C-clip. The 
glass tube i s  then placed w i t h i n  a la rger  diameter glass tube 
and held i n  place using Vi ton O-rings. The purpose o f  the 
outer glass tube i s  t o  p ro tec t  the e x t e r i o r  o f  the res in-  
containing tube f r o m  contamination. The two glass tubes are 
held i n  a stainless steel  car t r idge  holder, where the ends o f  
the glass tubes are held i n  place by Vi ton O-rings placed i n  
machine grooves i n  each metal end piece. The three c y l i n d r i c a l  
rods are secured i n  one o f  the metal end pieces and fastened t o  
the other end piece using knurled nuts, thus seal ing the glass 
tubes i n t o  the car t r ldge  holder. The end pieces are f i t t e d  
w i th  a threaded nut  onto which a threaded end cap is f i t t e d  
w i th  a Viton O-ring seal, t o  p ro tec t  the res ln  f r o m  
cantamination dur ing t ranspor t  and storage. 

2.1.5 k t e r i n g  system: The metering system f o r  VOST shal l  cons is t  
of vacuum gauges, a leak-free pump (Thomas Model 107 o r  equivalent, 
Thomas Industr ies,  Sheboygra, Yisconsin), a ca l ib ra ted  rotameter (Linde 
Model 150, Linde D iv is ion  of Union Carbide, Keasbey, Hew Jersey) f o r  
monitor ing the gas flow rate, a d r y  gas meter with 2% accuracy a t  the 
requi red sampling rate, and re la ted  valves and equipment. Provisions 
should be made for  monitoring the temperature o f  the sample gas stream 
between the f i r s t  condenser and f i rst  sorbent cartr idge. This can be 
done by p lac ing a thermocouple on the ex te r io r  g lass surface o f  the 
o u t l e t  f r o m  the f i r s t  condenser. The temperature a t  that po int  should be 
less than 2O'C. I f  It 1s not, ad a l te rna t l vc  condenser providing the 
requi red cool ing capacity must be used. 

2.1.6 Sarple t rans fer  l ines:  A l l  sample t rans fer  l ines  t o  connect 
the probe to  the VOST sha l l  be less than 5 ft i n  length, and sha l l  be 
heat-traced Teflon with connecting f i t t i n g s  which are capable o f  forming 
leak-free, vacuum-tight connections wi thout the use o f  sealing grease. 

i n  Figure 3 .  

layer.  
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All other sample transfer lines used w i t h  the VOST shall be Teflon wfth 
connecting f i t t i n g s  that are capable of forming leak-free, vacuum-tlght 
connections wi thout  the use of sealing grease. 

3.0 REAGENTS AND WTERIALS 

3.1 2,6-0iphenylene oxlde polvmer (Tenax, 35/60 mesh): 

3.1.1 The new Tenax i s  Soxhlet extracted f o r  24 hr w i t h  methanol 
(Burdick & Jackson, pestlcide grade o r  equivalent). The Tenax l s  dried 
for 6 hr in a vacuum oven a t  S O Y  before use. Users of I/O and I / I  
sorbent cartridges have used slightly different thermal condt tioning 
procedures. I/O sorbent cartridges packed wlth Tenax are thermally 
conditioned by flowing organic-free nitrogen (30 mL/mln) th rough the 
resin whlle heatlng t o  19O'C. Some usen have extracted new Tenax and 
charcoal wi t h  pentane to remve nonpolar impurltles. However, these 
users. have experienced pmblems with restdual pentane in the sorbents 
dur ing  analysis. I 

3.1.2 If very high concentrations of volattle POHCs have been 
collected on the resin (e.g., micrograms o f  anblytes), the sorbent may 
require Soxhlet extractlon as described above. Prevlously used Tenax 
cartrldges are thermally recondi tioned by the method descrlbed above. 

3.2 Charcoal (SKC petroleum-base o r  equlvalent): New charcoal i s  
prepared a m o a l  i s  recondltloned as descrlbed in Paragraph 4.4. Mew 
charcoal does not requlre treatment prior to  assembly into sorbent cartridges. 
Users of VOST have restricted the types of charcoal used in sorbent cartridges 
to  only petroleum-based types. Crlterfa for other types o f  charcoal are 
acceptable i f  recovery of POHC i n  laboratory evaluations meet the c r l t e r l a  of 
50 to 150%. 

3.3 Viton 0-Rin : All O-rings used l n  VOST shall be Viton. Prlor to 

O-rings should be stored in clean, screw-capped glass containers prior to  use. 

3.4 Glass tubet/Condensers: ThC glass resin tubes and condensers should 
be cleaned with a nonionic detergent i n  an ultrasonic ba th ,  rlnsed well w l t h  
organic-free water, and dried a t  IlO'C. Resin tubes o f  the 1/0 deslgn should 
be assembled pr lor  to storage a s  described in Paragraph 4.1. Resin tubes of 
the I / I  design can be stored in glass culture tube containers with cotton 
cushioning and Teflon-lined screw caps. Condensers can be capped w i t h  
approprlate end caps prlor to use. 

3.5 Metal arts: The stalnless steel carrlers, C-clips, end plugs, and 
screens use a-di-7 n t e /O VOST design are cleaned by ultrasonicatlon i n  a warm 
nonionic detergent solution, rinsed w l t h  dist i l led water, air-dried, and 
heated i n  a muffle furnace for 2 hr a t  400'C. Resid tubes of the 1/1 design 
requtre Swagelok o r  equivalent end caps with Supelco M-l ferrules. These 
should be heated a t  19O'C along with the assembled cartridges. 

use, these --I=--? 0-r ngs s auld be thermally condltloned a t  2OO'C f o r  48 hr. 

... 
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3.6 Sll ica  el (Indicating type, 6-16 mesh): New s i l ica  gel may be used 
as receive d gel which has been previously used should be dried f o r  2 
hr a t  175'C (350'F). 

3.7 Cold acks: Any comnercially available reusable liquids o r  gels 

plastic containers as 'Blue Ice' o r  'Ice-Packs.' Enough should be used to  
keep cartridges a t  o r  near 4% 

3.8 Water: Water used for cooling train components in  the field may be 
tap watcr:aridwater used for rinsing glassware should be organic-free. 

3.9 Glass wool: Glass wool should be Soxhlet extracted for 8 t o  16 hr, 
using methanol, and oven dried a t  IlO'C before use. 

t h a t  can be --ma repeate l y  frozen are acceptable. They are typically sold i n  

4.0 SAMPLE HANDLING AND PROCEDURE ~ 

4.1 Assembly: 

4.1.1 The assembly and packing of the sorbent cartridges should be 
carried o u t  in an area free o f  volatile organic material, preferably a 
laboratory i n  which no organic solvents are handled o r  stored and in 
which the laboratory a i r  i s  charcoal filtered. Alternatively, the 
assembly procedures can be conducted i n  a glove box which can be purged 
w i t h  organic-free nitrogen. 

4.2 Tenax cartridqes: 

4.2.1 The Tenax, glass tubes, and metal cartridge parts are cleaned 
and stored (see Section 3.0). Approximately 1.6 g o f  Tenax i s  weighed 
and packed into the sorbent tube which has a stainless steel screen and 
C-clip (I/O design) o r  glass wool ( I / I  design) i n  the downstreaa end. 
The Tenax i s  held i n  place by inserting a stalnless steel screen and 
C-clips in the upstream end (I/O design) o r  glass wool ( V I  design). 
Each cartridge should be marked, using an engraving tool, with an armw 
to indicate the direction o f  sample flow, and a serial number. 

4.2.2 Conditioned resin tubes o f  the I /O design are then assembled 
into the metal carriers according to the previously described 
Inside/lnside o r  inside/outside procedures (with end caps) and are  placed 
on cold packs for storage and transport. Conditioned res in  tubes o f  the 
I / I  design are  capped and placed on cold packs for storage and transport. 

4.3 Tenax/Charcoal tubes 

4.3.1 The Tenax, charcoal, and metal cartridge parts a r e  cleaned 
and stored as previously described (see Section 3.0). The tubes are 
packed w i t h  approximately a 3:1 volume ratio of Tenax and charcoal 
(approximately 1 g each). The Tenax and charcoal are held in  place by 
the stainless steel screens and C-clips ( I / O  design) o r  by glass wool 
( V I  design). The glass tubes containing the Tenax and charcoal are then 
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condltioned as described below (see Paragraph Place the I/O glass 
tubes i n  the metal carrlers (see Paragraph 2.1.4.2.2), p u t  end caps on 
the assembled cartridges, mark direction of sample flow and serial 
number, and place the assembled cartridges on cold packs for storage and 
transport. 

4.3.2 Glass tubes of the I / I  design are conditioned, and stored I n  
the same manner as the I/O tubes. 

4.4) .  

4.4 Trap Conditloning - QC 

4.4.1 Following assembly and leak-checking, the traps are connected 
i n  reverse direction to sampling to  a source of organic-free nitrogen, 
and nitrogen i s  passed through each trap a t  a f l o w  rate of 40 mL/min, 
while the t raps  are heated to  19O'C f o r  12-28 hr. The actual 
conditloning period may be detennined based on adequacy of the resulting 
blank checks. 

4.4.2 The followfng procedure i s  used to  blank check each set  of 
sampling cartrldges pr ior  to sampling t o  ensure cleanliness. The 
procedure provides semi-quantltatlve data fo r  organic compounds w i t h  
boiling points below IlO'C on Tenax and Tenax/Charcoal cartridges. I t  i s  
not intended as a substitute for Method 5040. 

4.4.2.1 The procedure i s  based on thennal desorptlon of each 
set  of two cartridges, cryofocusing w i t h  liquid nitrogen onto a t r a p  
packed w l t h  glass beads, followed by thermal desorptlon from the 
trap and analysis by GC/FID. 

4.4.2.2 The detection limit I s  based on the analysls of Tenax 
cartridges spiked w i t h  benzene and toluene and i s  around 2 ng for 
each compound. 

4.4.2.3 The results of analyzing spiked cartrldges on a da l ly  
basis should not vary by mora than  20 percent. If the results are 
outside t h i s  range, the analytical system must be evaluated for the 
probable cause and a second spiked cartridge anaiyzed. 

4.4.2.4 The 6C operating conditions are as follows: 

6C Operatina Conditions 

Column: 
SP-1000 on Carbopack B 60/80, o r  equivalent. 

Temperature program: 50'C for 5 min, ZO'Clmtn increase to 
19O.C. hold 13 min. 

Injector: 2OO'C. 
Detector: F.I.D. 25O'C. 
Carrier Gas: Helium a t  25 mllmin. 
Sample valve: Valco 6-port w l t h  40' x 1/16. stainless steel 

Cryogen: Liquid nitrogen. 
Trap heater: Boiling water, hot o i l ,  or electrically heated. 

Packed column 6 f t  x 1/8' stainless steel 1.0 percent 

trap packed with 60/80 mesh glass beads. 
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Desorptlon heater: Supelco 'clam shell' (high capacity carrier 
gas purifier) heater and Varlac, adjusted t o  18O'C to 
ZOO'C. 

4.4.2.5 Calibration is accomplished by preparing a spiked 
Tenax cartridge wi th  benzene and toluene and analyzing according to  
the standard operating procedure. A standard of benzene, toluene 
and bmmofluombenzene (BFE) i s  prepared by injecting 2.0 UL of 
benzene and toluene and 1.0 uL of BFB into 10 mL of methanol. The 
concentration of this stock i s  175 ng/uL of benzene and toluene, and 
150 ng/uL BFB. One microliter of the stock standard i s  injected 
onto a Tenax cartrfdge through a heated fnjectlon port set a t  150'C. 
A GC oven can be used for t h i s  w i t h  the oven a t  mom temperature. 
Helium carrier gas i s  se t  a t  50 mL/min. The solvent flush technique 
should be used. After two mln, remove the Tenax cartridge and place 
in the desorption heater for analysis. BFB i s  also used as an 
internal standard spike for GC/HS analysis which provides a good 
comparison between GC/FID- and GC/MS. The results of this spike 
analysis should not vary m r e  than  20 percent day to day. Init ially 
and then periodically th i s  spiked Tenax should be reanalyzed a 
second time to verify that the 10 mln desorption time and 180-2OO'C 
temperature are adequate t o  remove a l l  of the spiked components. I t  
should be noted tha t  o n l y  one spiked Tenax cartridge need be 
prepared and-analyzed dally unless otherwise needed to ensure proper 
1 nstrumen t operation. 

An acceptable blank level i s  l e f t  to the discretion of the 
method analyst. An acceptable level i s  one that allows adequate 
determination of expected components emltted from the waste being 
burned. 

4.4.3 After conditioning, traps are sealed and placed on cold packs 
u n t i l  sampling i s  accomplished. Conditioned traps shouid be held for a 
minimum amount of time to  prevent the possibility of contamination. 

4.4.4 I t  may be useful t o  sptke the Tenax and Tenax/charcoal traps 
wi th  the compounds of interest  t o  ensure that  they can be themally 
desorbed under laboratory conditions. After spiked t raps  a r e  analyzed 
they may be reconditioned and packed for sampling. 

4.5 Pretest preparation: 

4.5.1 All train components shall be cleaned and a s s d l e d  as 
previously described. A d r y  gas meter shall have been calibrated within 
30 days prior t o  use, usingan EPA-supplied standard orifice. 

4.5.2 The YOST 1s assembled according to the schematic diagram 
Figure 1. The cartridges should be positioned so that sample flow 
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through the Tenax f i r s t  and then the Tenax/charcoal. Cooling water 
should be circulated t o  the condensers and the temperature of the cooling 
water should be malntained near O'C. The end caps of the sorbent 
cartridges should be placed I n  a clean screw-capped glass container 
during sample collection. 

4.6 Leak-checklnq: 

4.6.1 The train i s  leak-checked by closing the valve a t  the inlet  
to  the flrst condenser and pulling a vacuum of 250 mn (10 ln. Hg) above 
the normal operating pressure. The traps and condensers are Isolated 
fmm the pump and the leak rate noted. The leak rate should be less than 
2.5 mn Hg a f t e r  1 min. The train is then returned to  atmospheric 
pressure by attaching a charcoal-filled tube to  the train inlet  and 
adml t t l ng  anblent a i r  f i l tered through the charcoal. T h i s  procedure will 
minimize contamination of the VOST components by excessive exposure to  
the fugitlve emissions a t  hazardous. waste inclnerator si tes.  

4 . 7 .  Sample Collection 

4.7.1 After leak-checking, sample collection i s  accomplished by 
opening the valve a t  the inlet  to the first condenser, turning on the 
pump, and sampling a t  a rate of 1 Iiter/mln for 20 min. The volume of 
sample f o r  any pair of traps should not exceed 20 l l t e r s .  

4.7.2 Following collection o f  20 l i t e r s  of sample, the t r a i n  is 
leak-checked a second time a t  the hlghest pressure drop encountered 
durlng the run to minimlre the chance of vacuum desorption of organics 
from the Tenax. The train i s  returned to  atmospherlc pressure, using the 
method discussed in Paragraph 4.1 and the two sorbent cartridges ape 
removed. The end caps are replaced and the cartrldgcs shall be placed i n  
a suitable environment f o r  storage and transport u n t l l  analysis. The 
sample i s  consldered invalid i f  the leak t e s t  does not meet 
spec1 ficatlon. 

4.7.3 A new palr o f  cartridges i s  placed in the VOST, the VOST 
leak-checked, and the sample collectlon process repeated as described 
above. Sample collectlon contlnues u n t l l  six pairs of traps have been 
used. 

4.7.4 All sample cartridges should be kept on cold packs u n t i l  they 
are ready fo r  analysis. 

4.8 Blanks 

4.8.1 Field blankdtrip blanks: Blank Tenax and Tenax/charcoal 
cartridges are taken to the sampllng s i te  and the end caps removed for 
the period of time required to exchange two pairs o f  traps on VOST. 
After the two VOST traps have been exchanged, the end caps are replaced 
on the blank Tenax and Tenax/charcoal tubes and these are returned to the 
cold packs and analyzed with the sample traps. A t  least  one pair of 
f te ld  blanks (one Tenax, one Tenax/charcoal) shall be included with each 
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six patrs of sarnplc cartrldges 
VOST to collect volatile POHCs). 

collected (o r  f o r  each field t r l a l  i - . . - r _  

4.8.2 Trip blanks: A t  least  o,ne pair  of blank cartridges (one 
Tenax, one Tenax/charcoal) shall be included w i t h  shtpmcnt of cartridges 
to  a hazardous waste inctnerator s i te .  These 'ffeld blanks' will be 
treated l ike any other cartridges except that the end caps ut11 not be 
removed during storage a t  the s i te .  This pair  of traps wlll be analyzed 
to  monttor potential contamination whtch may occur during storage and 
s h l  p e n  t . 

4.8.3 Laboratory blanks: One p a i r  of blank cartridges (one Tenax, 
one Tenax/charcoal) wlll remain i n  the laboratory uslng the method of 
storage which i s  used for field sanples. I f  the f lc ld  and t r i p  blanks 
contaln hlqh concentrations of contaminants (e.g., greater than 2 ng of  a 
parttcular WHC), the laboratory blank shall be analyzed i n  order to 
identify the source of contamination. 

5.0 CALCULATIONS ( f o r  sample volume) 

volume: 
5.1 The following nomenclature are used I n  the calculatton o f  sample 

Pbar 9 Barometric .pressure a t  the exl t  or i f ice  of the dry  gas meter, mn 
(in.) Hg. 

Pstd = Standard absolute pressure, 760 ma (29.92 in.) h. 
T, = Dry gas act& average absolute temperature, K (OR). 

Tstd = Standard absolute temperature, 293K (528%). 

V, 9 Dry gas volLme measured by dry gas meter, dcm (dcf). 

V,(,td) - Dry gas volume measured by dry  gas meter, corrected to standard 
condt tions, dscm (dscf) . 

7 = Dry gas meter calibration factor. 

5.2 The volume of gas sampled i s  calculated as follows: 

Tstd 'bar 'm 'bar 
"m(std) 'm7 Tm 'std K17 T, 

where: 
I 

K y  = 0.3858 K/m Hg for metrlc unl ts ,  o r  

K1 = 17.64 Win. Hg for English units. 
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6.0 ANALYTICAL PROCEDURE 

See Method 5040. 

7.0 PRECISION AND ACCURACY REQUIREMENTS 

7.1 Method Performance Check 

Prior to  field operation of the VOST a t  a hazardous waste incine- 
rator, a method performance check should be conducted using e i ther  
selected volatile POHCs of interest  o r  two o r  more o f  the volatlle POHCs 
f o r  which data are available. check may be conducted on the entire 
system (VOST/GC/HS) by analysis of a gas cylinder containing POHCs of 
interest  o r  on only the analytical system by spiklng o f  the POHCs onto 
the t raps .  The results of this check f o r  replicate pairs of traps should 
demonstrate that recovery of the analytes fa l l  within 50% to 150% o f  the 
expected values. 

T h i s  

7.2 Perfonnance Audlt 

Ourlng a t r i a l  bum a performance audit must be completed. The 
audit results should agree w i t h i n  50X t o  150% of the expected value f o r  
each specific target compound. This  audit consists of collecting a gas 
sample containing one o r  more POHCs in the VOST from an EPA ppb gas 
cylinder. Collection of the a u d i t  sample i n  the VOST may be conducted 
either i n  the laboratory o r  a t  the t r i a l  bum si te .  Anaysis o f  the VOST 
audit sample must be by the same person, a t  the same time, and with the 
same analytlcal procedure as used for the regular VOST t r a i l  bum 
samples. EPA ppb gas cylinders currently available f o r  VDST Audit  are 
shown i n  Table 1 below. 

The a u d i t  procedure, audit quipment and audit cylinder may be 
obtained by writing: 

Audl t Cy1 inder Gas Coordinator (HO-778) 
Quality Assurance Division 
Envi ronmental Moni torlng Systems Laboratory 
U.S. Envirommntal Protection Agency 
Research Triangle Park, NC 27711 

o r  by calling the Audit Cylinder 6as Coordinator a t  (919) 541-4531. 

The request for the audit must be made a t  least  30 days prior to the 
scheduled t r i a l  burn. If a POHC i s  selected for which EPA does not have 
an audit cyllnder, this  a u d i t  i s  not required. 
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TABLE 1: Organic 6ases In the ppb Audit Repository 

Ranges of cy1 1 nders 
Group I currently available: 

5 Orpanics In H2: 
Carbon tetrachloride 

Chlorofonn 430 - 10,000 ppb 

7 - 90 ppb 

90 - 430 ppb 

Perch 1 oroethy 1 enc 

Vinyl chloride 

Benzene 

Group I1 

9 Orpanics In  Nz 
Trl chloroethylene 

1.2-Dlchloroethane 

1.2-Dibromoethane 

F-12 

F-11 

Bromome t h ane 

Methyl ethyl ketone 

1.1,l-Trichlomethane 

Acetroni trlle 

0030 - 17 
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TABLE 1: Organic Gases I n  the ppb Audit Reposttory (Conttnued) 

Group I11 

7 Omanlcs in Nz: 
Vlnylidene chlorlde 

F- 113 

F-114 

Acetone 

1.4-Oloxane 

Toluene 

Chlorobenzene 

Ranges o f  cy1 lnders 
currently available: 

7 - 90 ppb 

90 - 430 ppb 

G m u p  IV 

6 Organlet in  b: 
Acrylonl trtle 

1,3-Butadlene 

Ethylene oxide 

Methylene chlortde 

Propylene oxide 

Ortho-xylene 

Ranges o f  cy1 tnden 
currently available: 

7 - 90 ppb 
430 - lO.OD0 
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