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PROJECT BACKGROUND 



PROJECT BACKGROUND 

The Department of Environmental Protection and Energy (DEPE) 
in conjunction with the New Jersey Asphalt Pavement Association 
(NJAPA) developed emission standards for carbon monoxide (CO) 
and total hydrocarbons (THC) expressed as equivalent methane. 
These emission standards are 250 ppmvd corrected to seven 
percent oxygen for THC and 500 ppmvd corrected to seven percent 
oxygen for CO. 

The emission limits were developed subsequent to testing 
conducted by the DEPE in 1986 which showed wide variability in 
both CO and THC emissions. The variability of emissions from 
both drum and batch mix asphalt plants was confirmed during 
further stack emission studies conducted by the NJAPA in 1987 
and 1988. The objective of the 1987 and 1988 emission studies 
was to attempt to identify the causes of the variable CO/THC 
emissions. The resulting data was then utilized to establish 
Best Management Practices (BMP) which were to be incorporated 
into the operating procedures of each asphalt plant. Such BMP 
included but were not limited to modification of flight designs 
in the rotary drum to prevent flame quenching, "tuningw of 
burner to increase combustion efficiency and pulling top, dry 
material from storage piles rather then bottom wet material. 

A date to determine compliance with the'asphalt plant 
emission standards for CO and THC was established as June 15, 
1991 which was later extended to June 1, 1992. 
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PROJECT PARTICIPANTS 

The CO/THC stack emission tests were conducted on May 14 and 15, 
1992. The stack emission tests were conducted on the Batch Mix 
Asphalt Plant Stack (NJ Stack No. 001). This source is covered by 
Certificate Number 68976 (Log No. 90-1524). These tests were 
conducted by DEPE, Bureau of Technical Services personnel. Those 
participating were as follows. 

Frederick Ballay - Principal Environmental Specialist 
Frank Papp - Environmental Compliance Investigator 1 
Robert Kettig - Environmental Specialist Trainee 

Test Run Numbers 1, 2 and 3, were conducted on May 14 while 
producing asphalt pavement from virgin material. Test Run Number 4 
was also conducted on May 14 while producing asphalt paving material 
with RAP included. Test Run Numbers 5 and 6, utilizing RAP were 
conducted on May 15. Source operating parameters were monitored and 
recorded by: 

Robert Frank - Project Consultant for NJAPA 

This Bureau would like to acknowledge the assistance of Mr. 
Rodney Vetro, Plant Operator and the staff of Burlington Asphalt 
Corporation for their participation and cooperation in the stack test 
program. 
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STACK EMISSION TEST RESULTS 

I - VIRGIN MATERIAL 
MAY 14, 1992 

I1 - 20% RECYCLED ASPHALT PAVEMENT 
MAY 14, 1992 & MAY 15, 1992 

Stack Gas Moisture ( % )  

Stack Gas Temperature ( F) 

Carbon Monoxide (ppmvd) 

Carbon Monoxide (ppmvd @ 7% 02) 

Allowable CO Limit ** 
Total Hydrocarbons * (ppmvd) 
Total Hydrocarbons * (ppmvd @ 7% 02) 

Allowable THC Limit **  

Oxygen ( % I  

( Carbon Monoxide (ppmvd @ 7% 0 2 )  1 132.09 1 172.29 1 270.84 ( 

Stack Gas Moisture ( % )  

Stack Gas Temperature ( F) 

Carbon Monoxide (ppmvd) 

1 I I 

Total Hydrocarbons * (ppmvd) 92.39  87.15 117.94 

RUN 3 

23 .10  

202 .6  

138.29 

256 .30  

500 .0  

52 .07  

96 .50  

250 .0  - 
12 .23  

RUN 1 

20.46 

187.6 

216.67 

464.16 

500 .0  

59 .85  

128.20 

250 .0  

1 4 . 4 1  

RUN 2 

21.80 

195.3 

160.48 

318 .21  

500 .0  

51.52 

102.16 

250.0 

13.89 

* Expressed as equivalent methane 
** ppmdv at seven percent oxygen 

19.24 

186 .0  

138.38 

I 

Total Hydrocarbons * (ppmvd @ 7% 0 2 )  

Allowable CO Limit ** 

25 .81  

2 2 1 . 1  

82.38 

21.92 

187 .0  

94 .30  

148.14 

250 .0  

159.22 

250 .0  

- 
230.84 

250 .0  



I11 - NITROGEN OXIDES (NOX EMISSIONS) 

* From permit application 
** Based on source operating hours (1 ,000  hrs/year) 

Stack Gas Moisture ( 8 )  

Stack Gas Temperature ( F) 

NOx Emissions (ppmvd) 

NOx Emissions (ppmvd @ 7% 02) 

Stack Gas Flow Rate (ACFM) * 
Stack Flow Gas Rate (DSCFM) 

Calculated NOx Emission (lbs/hr) 

Calculated NOx Emission (tons/yr) ** 

RUN 1 

20.46 

187.6 

26 .88  

57.58 

40,000 

26,078 

4 .99  

2 .50  

RUN 2 

21.80 

195.3 

32.40 

64.25 

40,000 

25,299 

5.85 

2.92 

RUN 3 

23 .10  

202.6 

36.58 

67 .80  

40,000 

24,604 

6 .42  

3 . 2 1  

RUN 4 

2 5 . 8 1  

2 2 1 . 1  

45 .93  

73.65 

40,000 

23,092 

7 .56  

3 .78  

RUN 5 

21.92 

187.0 

41.07 

75 .03  

40,000 

25,584 

7 .49  

3.75 

RUN 6 

19.24 

186 .0  

36.82 

72 .07  

40,000 

26,503 

6 .96  

3 .48  
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SOURCE DESCRIPTION 

Burlington Asphalt Corporation operates a CMI Model ST 300 
batch mix asphalt plant with a nominal rating of 180 tons per 
hour (TPH). The plant was first constructed in 1972. The unit 
was later modified to include a Standard Havens Batcher and four 
(4) - 200 tons stationary storage bins. The plant is equipped 
with an Alpha Mark baghouse for particulate control. 

The plant fires natural gas as its primary fuel to the 
rotary dryer. The Genco Burner (Model AS-40) is a dual fuel 
(natural gas/fuel oil) burner rated at 70,000,000 BTU. 

In 1989, the plant was modified to allow the use of Recycled 
Asphalt Pavement in the manufacturing process. The RAP system 
has a maximum rating of 100 TPH. This equipment consists of a 
ESSTEE Manufacturing Company recycled asphalt bin, screen and 
belt conveyor. 

The following is a general schematic of a batch mix asphalt 
plant. 
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SAMPLING PROCEDURES 

All samples were extracted from the centroid of the exhaust 
stack at a point 2.1 equivalent diameters downstream from the 
Fan Damper and 5.2 equivalent diameter upstream from the stack 
exit. 

The sampling and analytical procedures utilized in this 
stack test program were as follows. 

Total hydrocarbon (THC) emissions, as equivalent methane, 
were determined using the sampling and analytical procedures 
outlined in NJAC 7:27B Air Test Method Three (ATM3), "Sampling 
and Analytical Procedures for the Determination of Volatile 
Organic Substances from Source Operations". 

Carbon monoxide (CO) emissions were determined using the 
sampling and analytical procedures outlined in 40 CFR - Part 60 
- Appendix A - Referenced Method Ten - "Determination of Carbon 
Monoxide Emissions from Stationary Sources". 

Nitrogen oxide (NO,) emissions were determined using the 
sampling and analytical procedures outlined in 40 CFR - Part 60 
- Appendix A - Reference Method 7E - "Determination of Nitrogen 
Oxide Emissions from Stationary Sources (Instrumental Analyzer 
Procedure) ". 

Fixed gases, oxygen (0,) and carbon dioxide (CO,), were 
determined using the procedures outlined in 40 CFR - Part 60 - 
Appendix A - Referenced Method 3A - "Determination of Oxygen and 
Carbon Dioxide Emissions from Stationary Sources (Instrumental 
Analyzer Procedure)". 

The referenced sampling and analytical procedures may be 
found in Appendix G. 
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SOURCE OPERATING PARAMETER 

The batch mix asphalt plant was operating within the following 
parameters during the emission test program. 

VIRGIN MATERIAL 
MAY 14, 1992 

RAP MATERIAL 
MAY 14 & 15, 1992 

Avg. Material Processed (TPH) 

Avg. Mix Temp. ( F) 

Avg. Baghouse Pressure Drop (in H20) 

Avg. Burner Setting ( % )  

Avg. Burner Pressure (in H20) 

Avg. Material Processed (TPH) 

RAP % 

Avg. Mix Temp. ( F) 

Avg. Baghouse Pressure Drop (in H20) 

Avg. Burner Setting ( % )  

Avg. Burner Pressure (in H20) 
r 

RUN .3 

180 

310 

2.8 

26 

0.11 

RUN 1 

180 

310 

1.9 

15.0 

0.09 

RUN 2 

180 

310 

3.9 

20.4 

0.12 

RUN 3 

170-180 

20 

' 280 

3.3 

21.3 

0.13 

RUN 1 

180 

20 

315 

3.0 

36.5 

0.11 

RUN 2 

180 

20 

280 

4.3 

27.4 

0.12 
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New Jersey Department of B n v i r o n r e n t a l  Protection & E n e r g y  
B u r e a u  of T e c h n i c a l  Services 

D a t a  C o r r e c t i o n  Surmaary 

RAW DATA CORRECTED FOR DRIFT AND UOISTURE 

DATt T H I S  RUN WAS CONDUCTED : 05-14-1992 

FACILITY : B u r l i n g t o n  C o u n t y  A s p h a l t  APC I D  8 : 45032 NJ STACK : 001 

PROCESS : B a t c h  plant VIRGIN PLCT # : 068976 LOG 8 : 90-1524 

Run Number  : 2 

P e r c e n t  M o i s t u r e  for this Run = 21.808 

02 C02 THC-Om CO 190X THC-IN 
Pct  Pct  P m  Pmv P m  PPNV 

CALIBRATION ZERO 0.0 0.0 0.0 0.0 0.0 0.0 
GASES Mw #/A N/A 27.50 91.30 N/A 

I(fD 10.10 5.10 48.40 178.00 123.00 
HIGH 17.10 9.35 88.90 376.00 217.00 

CALIBRATION ZERO 0.00 0.00 0.00 0.00 0.00 
ERROR LOW N/A N/A 25.60 87.10 N/A 

RESPONSE HID 10.10 5.00 49.10 172.50 121.00 
HIGH 17.10 9.40 90.60 380.90 217.10 

I N I T I A L  ZERO 0.00 0.10 0.30 0.20 1.30 
CALIBRATION 

BIAS UPSCALE 10.10 9.30 26.20 86.10 119.90 

FINAL ZERO 0.00 0.10 0.50 0.20 1.20 
CALIBRATION 

BIAS UPSCALZ 10.10 9.30 26.20 86.50 120.70 

AQERAGE CONCZBlTRATIOIIS Dry D r y  W e t ( C 3 8 8 )  Dry D W  Wet 
UNCORRECTED FOR D R I f i  13.89 4.11 13.00 151.54 32.61 

- -- - - - -- - 

DRIFT CORRECTED D r y  D r y  Wet(CH4)  D r y  D r y  Wet 
AVERAGE CONCEHTRATIONS 13.89 4.08 40.29 160.48 32.40 ???????? 

- .-.-.. ....-.-.-.-.......-.-.-... ".-." .-.-.... . ".".-." .-.-. "." .-.-.-...-...... " .- " " . .  ... .." .............. ......... ..........-... ".:-..'-'..-'..". ........ .:-, ..... ......... ................ ..... ...... ............. :.; ......... . .............- ..:..:,: .....-...-... " ....... .".,".,." ...... ..-.,.....-........ :.c ...-... .,.-...;;.; ...- ... " ....... .............. ."... -.,...,.... . -... .,.. .... :-: ::.:,:,:.:.:&.:r:.:7::::;:::::;;:< ..................... -. ..... ....._ .............................................................................................................................................. -.. ............... 8 .  ............................. L .-.. ............" .".".-. ..,". ... ....................................... ; ........................... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .'."...-...-...-... .... . . . . . . . . . . . . . . . . . . . .  .................................................................................................................................. " ...-... ........................................................ ... ................................. .-.... ..... _.._ .............................. ".+." ".-." ....... " .-.-.-. ".-."," "." ................................................................................................................. "...-..."..."...-;.-...- ........ -: ...:. . 
F i n a l  AS CCf4 

O x y g e n  
C o r r e c t i o n s  TOTAL WDRCARBONS CARBON MOWOXIDE NITROOEN OXIDES 



New J e r u e y  Department of gnvironrrcntal Protection & E n e r g y  
B u r e a u  of T e c h n i c a l  d e r v i c e u  

D a t a  C o r r e c t i o n  Suuary 

RAW DATA CORRECTED FOR DRI?T MD XOI8TURE 

DATE T H I S  RUN WAS CO1JI)UCTED : 05-14-1992 

FACILITY : B u r l i n g t o n  C o u n t y  A s p h a l t  APC I D  # : 45032 W S T A C K  : 001 

PROCESS : B a t c h  plant VIRGIN PICT # : 068976 LOG # : 90-1524 

R u n  Number  : 3 

Percent X o i r t u r e  for  thin Run = 23,101 

02 C02 THC-OUT CO 110X THC-IN 
Pct Pct  PPHV Pmv P r n  P r n  

CALIBRATION ZERO 0.0 0.0 0.0 0.0 0.0 0.0 
GASES LOU N/A N/A 27.50 91.30 1 / A  

UID 10.10 5.10 48.40 178.00 123.00 
HIGH 17.10 9.35 88.90 376.00 217.00 

- - -  

CALIBRATION NRO 0.00 0.00 0.00 0.00 0.00 
ERROR Loll #/A N/A 25.60 87.10 #/A 

RESPONSE ClfD 10.10 5.00 49.10 172.50 121.00 
HIGH 17.10 9.40 90.60 380.90 217.10 

I N I T I A L  ZERO 0.00 0.10 0.50 0.20 1.20 
CALIBRATION 

BIAS UPSCALE 10.10 9.30 26.20 86.50 120.70 

PINAL ZERO 0.00 0.10 0.60 0.20 1.30 
CALIBRATION 

BIAS UPSCALE 10.10 9.30 26.00 86.50 121.00 

AVERAGE CONCZSNTRATIOIII) D r y  D r y  Wet(C3H8) D r y  D r y  Wet 
UNCORRECTED ?OR D R I n  13.40 4.39 12.95 130.92 36.82 

DRIFT CO-CTID D r y  D r y  Wet(CII4)  D r y  D r y  Wet 
AVERAGE CONCaHTRATIONS 13.40 4.36 40.04 138.29 36.58 ???????? 

.. ".-.-.-.-.-.-.-.-.-.-.---.-.-.-.-.-.-.-.~.".~.-.~.-.~.-.-.-.-.-.-.-.-.".-.",.*.".-."...-.".~.~,",-.~.-.-...".-.".".-.~.-.~.-.-...".-.-.".-."....-.-.".-.-.-.-.-.-... 
::?::5:::::;::;:~<::~::<:~::~::?::::z:~::::::::::::::::*:z::::::::?::~::::::::::::~:~<::;:;z;;~$;;;~~~~;$~;~~;~;;~;~~~~;~~:~~;~:;:~:~<z~:;~:;:;z~:~:;<:~:~:~:~:~=~:~:~:~~~;:;$:~~:~:~:~::~;~:~:,~~~::::;:;<:;:;:~:;:~~:~:~: ...... . .  .... . .... .. .... .... .. ., .. .... ...... .. ... 
. . -. .. . .. . .. .. . .. . .. .. . .. . .. . -. .. . .. . - -. .. "i.- ..-,....,..-..,-... . , , , . . .. .. .. .. .... .. .. .. ., .. .. .. .. .... ..... .. ,,.. . ,,-.,.......,...., ..-.. . -..,........ "." ....-.-.-.-.-.-.-,-.-.-.-.-. ...,. , , . , " , . , , , . . . , , , , ,. , . . . . , , , . , "." , , , . . . . . , , , . , , , , " , . , . , , , , , . ., -.-.-.-.-.-.- . . . . . . . , . . . . . , . .-..;........ "...".., .; .......,.. :.:-:.:-:.:-:.:":.:":.:-:.:-:.:-:.:-:.:-:.:~:.:-:.:":.:":.:-:.:":.:..:.:.:::~:::::::::::..:::":.:-:.:"1:..;.:-::i..i::3:::::::::::::::::::::::::::: 

F i n a l  MUM 
DRY CONCEWTRATIOMS 13.40 4.36 52.07 138.29 36.58 ???????? 

O x y g e n  
C o r r e c t i o n s  TOTAL HYDRCARBO118 CARDOM 110WOXIDE NIT=# OXIDgS 



New Jeraey Department of Environmental Protection & Energy 
Bureau of Technical Services 
Data Correction Suarary 

RAW DATA CORRECTED FOR DRIFT AND HOISTURE 
-- 

DATE THIS RUN WAS CONDUCTED : 05-14-1992 

FACILITY : Burlington County Asphalt A P C I D #  :45032 NJSTACK: 001 

PROCESS : Batch plant RAP P&CT # : 068976 MM I : 90-1524 

Run number : 4 

Percent Hoisture for this Run = 25.81% 

02 C02 THC-OUT CO KIX THC-IR 
Pct Pct PPWO P m  PfLm P m  

CALI BRATION ZERO 0.0 0.0 0.0 0.0 0.0 0.0 
GASES MIW N/A N/A 27.50 91.30 R I A  

HID 10.10 5.10 48.40 178.00 123.00 
HIGH 17.10 9.35 88.90 376.00 217.00 

-- - 

CALIBRATION ZERO 0.00 0.00 0.00 0.00 0.00 
ERROR LOU N/A N/A 25.60 87.10 N/A 
RESPONSE MID 10.10 5.00 49.10 172.50 121.00 

HIGH 17.10 9.40 90.60 380.90 217.10 

INITIAL ZERO 0.00 0.10 0.60 0.20 1.30 
CALIBRATION 

BIAS UPSCALE 10.00 9.30 26.00 86.50 121.00 

FINAL ZERO 0.10 0.10 1.00 0.20 0.70 
CALIBRATION 

BIAS UPSCALE 10.10 9.30 26.20 86.50 119.70 

AVERAGE COWCEIIFRATIONS D r y  Dry Wet(C3H8) D r y  D r y  Wet 
UNCORMCTED FOR DRIFT 12.16 5.10 21.82 78.07 45.57 

DRIFT CORIVICTBD Dry Dry Wet(Cfl4) Dry Dry Wet 
AVERAGE CONCfHTRATIONS 12.23 5.08 68.54 82.38 45.93 ???????? 

DRY COlsCLlWRATI0118 12.23 5.08 92.39 82.38 45.93 ???????? 

Oxygen 
Corrections TOTAL HYDRCARBONS CARBON HONOXIDE NITROGEN OXIDES 



New Jersey Department of Environmental Protection & Energy 
Bureau of Technical Services 
Data Correction Swvary 

RAW DATA CORRgCTED FOR DRIFT AND HOIITURE 

DATE THIS RUN WAS CONDUCTED : 05-15-1992 

FACILITY : Burlington County Asphalt APC ID # : 45032 NJ STACK : 001 

PROCESS : Batch plant RAP P&CT # : 068976 LOG # : 90-1524 

Run Number : 5 

Percent Hoieture for this Run = 21.92% 

02 C02 THC-OUT CO 130X THC-IN 
Pct Pct P P W  PPHV PP)(V PPWV 

CALIBRATION 
GASES 

ZERO 
LOW 
HID 
HIGH 

- - 

CALIBRATION ZERO 0.00 0.00 0.00 0.20 0.00 
ERROR LOW N/A N/A 25.50 86.50 N/A 
RESPONSE X I D  10.10 5.10 48.90 173.00 121.90 

BIOH 17.10 9.40 90.80 381.40 217.30 

INITIAL ZERO 0.10 0.00 -0.20 0.20 0.00 
CALIBRATION 

BIAS UPSCALE 10.10 9.40 49.20 86.50 122.10 

FINAL ZERO 0.00 0.10 0.10 0.20 0.40 
CALIBRATION 

BIAS UPSCALE 10.00 9.30 48.60 86.50 120.40 

A m G E  CONCENTRATIOllS Dry Dry Wet(CJH8) Dry Dry Wet 
UNCORRECTED ?OR DRIFT 13.21 4.46 22.89 89.34 40.62 

DRIFT CORRECTED Dry Dry Wet(CH4) Dry m' Wet 
AVERAGE C O N C E ~ T I O N S  13.29 443 68.05 94.30 41,07???????? 

..-.-....- .- " .-.... " ....-.-.-. " .-.-.-. ",-." - .,..-.-.-.-." .-.-.-.- ..........-.-. -.".-.".-.".-." .-,.,.-.-.-.-.-.-.-...... -.*.-.-.. ........ -.-.. :....... ...... ........... .C._ ..... -.-.:.. ............ " .,.-... ". ....... ". ........................... ...d ..-........-. ..,..,.-...-... " ....... ."..." . -...... .%..." .. ...................... . ..-.....,...... ........................................................... .,...-... " .,......-...,... ." ...-... ". ... ....., .: .....- ..> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .-...-.. " ......... ................................................ .......................................... ." "." .... ................ " ............... ;...+ ...-.. ...... " ........-...-...- '..".,." ...-...-.;-...- ....... " ...-...- ............. "...:.:.:.:.:.:.:.:.:.:.:.>:.:.:.:.:.>:.>~.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.>E:$:::::::::<::::*:::;::.:.::.:.: ..................................................................................................................................................................... ..-.-.-.- ... " .......... " ,-.-.- ..-. " ....-. ".-.-.- - ,-.-...- .- ....-......-.-....... " "." ..-. ".".-.-.-...... ................................................................................................................................................................ 
Final A8 CEI4 

DRY CORCleNTIUTI~S 13.29 4.43 87.15 94.30 41.07 ???????? 

Oxygen 
Correction8 TOTAL HYDRCARBONS CARBON )(O#OXIDE NITROGEN OXIDES 



New Jersey Department of Environmental Protection & Energy 
Bureau of Technical Services 
Data Correction Suraary 

RAW DATA CORRECTED FOR DRI?T AND HOISTURE 

DATE THIS RUN WAS CONDUCTED : 05-15-1992 

FACILITY : Burlington County Asphalt APCIDI : 45032 UJSTACK: 001 

PROCESS : Batch plant RAP P&CT # : 068976 LOG # : 90-1524 

Run Number : 6 

Percent Moisture for this Run = 19.24% 

02 C02 THC-OUT CO #OX TXC-I# 
Pct Pct P m  PP1(11 PPWV P M  

CALIBRATION ZERO 0.0 0.0 0.0 0.0 0.0 0.0 
GASES Lon #/A N/A 27.50 91.30 #/A 

UID 10.10 5.10 48.40 178.00 123.00 
HIGH 17.10 9.35 88.90 376.00 217.00 

CALIBRATION ZERO 0.00 0.00 0.00 0.20 0.00 
ERROR LOW N/A RIA 25.50 86.50 N/A 
RESPONSE HID 10.10 5.10 48.90 173.00 121.90 

HIOH 17.10 9.40 90.80 381.40 217.30 
--- -- - 

INITIAL ZERO 0.00 0.10 0.10 0.20 0.40 
CALIBRATION 

BIAS UPSCALE 10.00 9.30 48.60 86.50 120.40 

FINAL ZERO 0.00 0.10 0.30 0.20 0.20 
CALIBRATION 

BIAS UPSCALE 10.10 9.40 49.00 86.50 119.30 

AVERAGE CONCISNTRATIOIQS Dry Dry Wet(C3~8) Dry Dry Wet 
UNCORRECTED ?OR DRIIT 13.73 4.19 32.08 131.00 36.09 

DRIFT CORRECTED Dry Dry Wet(CH4) Dry Dry Wet 
AVERAGE CONCt#TRATIONS 13.80 4.13 95.25 138.38 36.82 ???????? 

.......... " .-.-.-.-.-. ".-."." ....-. " ....-....-. ",.." .-.-.-.-.-.- .-.,., "," .-...-.-.-. " .-.-.-.-.-,-... " ...-.-...-.-.-.-. "." .-.-.-....-. " .......... ................................................ ..., ,....... .,.r.ii,." >.- ........-........ .. ..-..- ,-. ......................... ., .................................................. .............. ...-.... ....... ..... ".-.-.... ..-.-.-.-.- :: : .. :; . . .  : :: ,.,:,. ,,: .. :: :: .:,~.:.:-:.:,.:,; -:,:,,; ,:.,:,:- ;,:" :.:::.:->:-:.:*::;.:.; ":.;:::::::::::.,.:: ............................ ........ ::.:.::.: :-:,:.,: .:.:.:j.:.~::.:.3.:.~.:.:.:.~.:.::.:.>:.;..:.~.:.:.:.:.:.~..:.:.L'.:,>>>:.:.:.~.:.:.:.::.:.~:'~.:.:.:.?:.~.:.::::~:.:.:.::.:.:::::.:.:.::.:.:.:.>:.:: ........ _.L. ...................... ................ ; ......................................................................... ,.." ........ ", ............ :"~:-:.:..;.:":.,~:.:..:.:..>:..:.:..:.:":.:..:.:":.;..:.:":.:-:.;": ;: :: ........................................ ................................ .......................................... .. .. . " ... ................................................... .... .......................................................................................................... 
Final AS CHI 

DRY CONCEMTRATIONS 13.80 4.13 117.94 138.38 36.82 ???????? 

Oxygen 
Corrections TOTAL HYDRCARBONS CABBON 1K)HOXIDE HITROOEN OXIDES 



APPENDIX C 

TEST DATA - UNCORRECTED 

. GRAPHICAL PRESENTATION . RAW DATA 



Page 2 
Insturental Rethad Raw Data Surrary 

F a c i l i t y :  Burlington County Asphalt APE I D .  1: 45032 NJ Stack 8:  001 

Hun Nurber : 6-RAP Date: 05/15/92 

Reading 02 C02 THC-OUT CO NOx THC-IN 
Nurber T i r e  Pct  Pct  PPHVW PPHVD PPHVD PPHVN 

- - - - - - - 

Run 
CIverage 13.73 4.19 32.88 131.86 36.09 8.80 



APPENDIX D 

MONITOR CALIBRATION DATA 

. SUMMARY REPORTS . RAW DATA SUMMARY FORMS 



New Jersey Department of Environmental Protection & Snergy 
Bureau of Technical Service8 

I n ~ t m n t a l  l4ethod Calibration S a r y  Report 

Facility : Bur lington County Alphalt APC ID # : 45032 NJ Stack # : 001 

Process : Batch plant VTRGIN P E T  # : 068976 Log # : 90-1524 

Run Number : 1 
Date : 05-14-1992 

02 C02 THC-OUT CO IK)x THC-IN 
Pct Pct PPnV PPMV PPHV PPWV 

Analyzer Span 25 10 100 500 250 1000 

Upscale Biae Gas 10.10 9.35 27.50 91.30 123.00 

Calibration Gases Low N/A N/A 27.50 91.30 N/A 
Mid 10.10 5.10 48.40 178.00 123.00 
High 17.10 9.35 88.90 376.00 217.00 

Calibration Error Zero 0.00 0.00 0.00 0 .00  0 .00  
Response Low N/A N/A 25.60 87.10 N/A 

Hid 10.10 5.00 49.10 172.50 121.00 
High 17.10 9.40 90.60 380.90 217.10 

Initial Bias Zero 0.00 0.00 0.30 0 .20  0 .50  
Response Uprcale 10.00 9.30 25.70 86.00 119.50 

Final Bias Zero 0.00 0.10 0.30 0.20 1 .30  
Reuponre Uprcale 10.10 9.30 26.20 86.10 119.90 

Calibration Error Zero 0.00 0.00 0.00 0.00 0.00 0.00 
Results L a w  #/A #/A -1.90 -0.84 N/A 0.00  

( a  of Span) Hid 0.00 -1.00 0.70 -1.10 -0.80 0.00 
High 0.00 0.50 1 .70  0.98 0 .04  0.00 

Initial Bias Result8 Zero 0.00 0.00 0.30 0.04 0.20 0.00 
( 8  of Span) Uprcale -0.40 -1.00 0.10 -0.22 -0.60 0 .00  

Final Bias Results Zero 0.00 1 .00  0.30 0.04 0.52 0.00 
( a  of Span) Uprcale 0.00 -1.00 0 .60  -0.20 -0.44 0.00 

Analyzer Drift Xero 0.00 1.00 0 .00  0 .00  0.32 0.00 
( 4  of Span) tlp8cale 0.40 0.00 0 .50  0.02 0.16 0.00 

Calibration Error MUST be less than or equal to 2 percent of Span. 

Calibration Bias MIST be less than or equal to 5 percent of Span. 

Calibration Drift Ilust be less than or equal to 3 percent of Span. 



Rtw Jerrey Department of Environmental Protection & Energy 
Bureau of Technical Servicer 

Instrumental Method Calibration SurPary Report 

Facility : Burlington County Aaphalt A P C I D t  : 45032 NJStackI : 001 

Process : Batch plant VIRGIN PaCT 1 : 068976 Log 1 : 90-1524 

Run Number : 2 
Date : 05-14-1992 

02 C02 THC-OUT C0 lKht THC-IN 
Pct Pct P m  P m  P r n  PPMV 

Analyzer Span 25 10 100 500 250 1000 

Upscale Biar Gas 10.10 9.35 27.50 91.30 123.00 

Calibration Oases Low N/A N/A 27.50 91.30 N/A 
Mid 10.10 5.10 48.40 178.00 123.00 
High 17.10 9.35 88.90 376.00 217.00 

Calibration Error Zero 0.00 0.00 0.00 0.00 0.00 
Responre Low N/A N/A 25.60 87.10 N/A 

Mid 10.10 5.00 49.10 172.50 121.00 
High 17.10 9.40 90.60 380.90 217.10 

Initial Biar Zero 0.00 0.10 0.30 0.20 1.30 
Rerrponre Upwale 10.10 9.30 26.20 86.10 119.90 

Final Bias Zero 0.00 0.10 0.50 0.20 1.20 
Rerponre Upwale 10.10 9.30 26.20 86.50 120.70 

Calibration Error Zero 0.00 0.00 0.00 0.00 0.00 0.00 
Results Low li/A N/A -1.90 -0.84 N/A 0.00 

(a  of Span) Mid 0.00 -1.00 0.70 -1.10 -0.80 0.00 
High 0.00 0.50 1.70 0.98 0.04 0.00 

Initial Biar Results Zero 0.00 1.00 0.30 0.04 0.52 0.00 
(8  of Span) Uprcale 0.00 -1.00 0.60 -0.20 -0.44 0.00 

Final Biam Results Zero 0.00 1.00 0.50 0.04 0.48 0.00 
( 8  of Span) Uprcale 0.00 -1.00 0.60 -0.12 -0.12 0.00 

Analyzer Drift &ro 0.00 0.00 0.20 0.00 -0.04 0.00 
( 8  of Span) w a l e  0.00 0.00 0.00 0.08 0.32 0.00 

Calibration Error HUST be les8 than or equal to 2 percent of Span. 

Calibration Bias INST be lerr than or equal to 5 percent of Span. 

Calibration Drift Hurt be lera than or equal to 3 percent of Span. 



New Jersey Department of Environmental Protection 81 Energy 
Bureau of Technical Services 

Instrumental Uethod Calibration Surary Report 

Facility : Burlington County Uphalt APC ID # : 45032 NJ Stack # : 001 

Process : Batch plant VIRGIN PICT # : 068976 Log # : 90-1524 

Run Number : 3 
Date : 05-14-1992 

02 C02 THC-OUT CO #Ox THC-I# 
Pct Pct PPWP P m  P m  P r n  

Analyzer Span 25 10 100 500 250 1000 

Uprcale Biar Gar 10.10 9.35 27.50 91.30 123.00 
- 

Calibration Gases Low N/A N/A 27.50 91.30 N/A 
Uid 10.10 5.10 48.40 178.00 123.00 
High 17.10 9.35 88.90 376.00 217.00 

Calibration Error Zero 0.00 0.00 0.00 0.00 0.00 
Response Low N/A N/A 25.60 87.10 N/A 

Uid 10,iO 5.00 49.10 172.50 121.00 
High 17.10 9.40 90.60 380.90 217.10 

Initial Bias Xcro 0.00 0.10 0.50 0.20 1.20 
Response Uprcale 10.10 9.30 26.20 86.50 120.70 

Final Birrr Zero 0.00 0.10 0.60 0.20 1.30 
Rerponre Uprcale 10.10 9.30 26.00 86.50 121.00 

- - - - - - -- - -- 

Calibration Error Zero 0.00 0.00 0.00 0.00 0.00 0.00 
Results Low N/A N/A -1.90 -0.84 #/A 0.00 

(8 of Span) Mid 0.00 -1.00 0.70 -1.10 -0.80 0.00 
High 0.00 0.50 1.70 0.98 0.04 0.00 

Initial Bias Rerultr Zero 0.00 1.00 0.50 0.04 0.48 0.00 
(8 of Span) Uprcale 0.00 -1.00 0.60 -0.12 -0.12 0.00 

Final Bias Results Zero 0.00 1.00 0.60 0.04 0.52 0.00 
(8 of Span) Uprcale 0.00 -1.00 0.40 -0.12 0.00 0.00 

- 

Analyzer Drift Zero 0.00 0.00 0.10 0.00 0.04 0.00 
(8 of Span) Uprcale 0.00 0.00 -0.20 0.00 0.12 0.00 

Calibration Error MUST be lesr than or equal to 2 percent of Span. 

Calibration Biar MUST be leu8 than or equal to 5 percent of Span. 

Calibration Drift Must be less than or equal to 3 percent of Span. 



New Jersey Department of Environwntal Protection & Energy 
Bureau of Technical Services 

Inrtrurrsntal Method Calibration Sr t ra ry  Report 

Fac i l i t y  : Burlington County Asphalt APC I D  # : 45032 NJ Stack # : 001 

Process : Batch plant RAP PLCT # : 068976 log # : 90-1524 

Run Number : 4 
Date : 05-14-1992 

02 C02 THC-OUT CO HOX THC-II 
P c t  Pct P r n  PPllP PPllV PPLm 

Analyzer Span 25 10 100 500 250 1000 

Upscale Bias Gar 10.10 9.35 27.50 91.30 123.00 

Calibration Gases Low N/A R I A  27.50 91.30 N/A 
Uid 10.10 5.10 48.40 178.00 123.00 
High 17.10 9.35 88.90 376.00 217.00 

- - 

Calibration Error Zero 0.00 0.00 0.00 0.00 0.00 
Response Low N/A R I A  25.60 87.10 N/A 

Hid 10.10 5.00 49.10 172.50 121.00 
High 19.10 9.40 90.60 380.90 217.10 

I n i t i a l  Bia8 Zero 0.00 0.10 0.60 0.20 1.30 
Rerponse Uprcale 10.00 9.30 26.00 86.50 121.00 

Final Biar Zero 0.10 0.10 1.00 0.20 0.70 
Re rponse Uprcale 10.10 9.30 26.20 86.50 119.70 

Calibration Error Zero 0.00 0.00 0.00 0.00 0.00 0.00 
Results Low #/A #/A -1.90 -0.84 N/A 0.00 

(8  of Span) Hid 0.00 -1.00 0.70 -1.10 -0.80 0.00 
High 0.00 0.50 1.70 0.98 0.04 0.00 

I n i t i a l  Bia. Result8 Zero 0.00 1.00 0.60 0.04 0.52 0.00 
( 8  of Span) Uprcale -0.40-1.00 0.40 -0.12 0.00 0.00 

Final Bias Rerultr  Zero 0.40 1.00 1.00 0.04 0.28 0.00 
(a  of Span) Uprcale 0.00 -1.00 0.60 -0.12 -0.52 0.00 

Analyzer Dr i f t  Xero 0.40 0.00 0.40 0.00 -0.24 0.00 
(a of Span) Upscale 0.40 0.00 0.20 0.00 -0.52 0.00 

Calibration Error MUST be less than o r  equal t o  2 percent of Span. 

Calibration Bia8 MUST be less than o r  equal t o  5 percent of Span. 

Calibration Drift Must be less than o r  equal t o  3 percent of 8pm. 



New Jerrey Department of Environmental Protection & Energy 
Bureau of Technical Services 

Inrtrmental nethod Calibration Summary Report 

Facility : Burlington County Asphalt APC ID # : 45032 NJ Stack # : 001 

Process : Batch plant RAP P&CT # : 068976 Log # : 90-1524 

Run Number : 5 
Date : 05-15-1992 

02 C02 THC-OUT CO THC-IN 
Pct Pct PPCm P r n  P P m  P r n  

Analyzer Span 25 10 100 500 250 1000 
--- 

Uprcale Biar Garr 10.10 9.35 48.40 91.30 123.00 

Calibration Garer Low R/A W/A 27.50 91.30 I / A  
Hid 10.10 5.10 48.40 178.00 123.00 
High 17.10 9.35 88.90 376.00 217.00 

- 

Calibration Error Zero 0.00 0.00 0.00 0.20 0.00 
Rerponrc Low #/A N/A 25.50 86.50 #/A 

Hid 10.10 5.10 48.90 173.00 121.90 
High 17.10 9.40 90.80 381.40 217.30 

Initial Bias Zero 0.10 0.00 -0.20 0.20 0.00 
Reaponre Uprcale 10.10 9.40 49.20 86.50 122.10 

Final Biar Zero 0.00 0.10 0.10 0.20 0.40 
Rerrponre Uprcale 10.00 9.30 48.60 86.50 120.40 

Calibration Error Zero 0.00 0.00 0.00 0.04 0.00 0.00 
Result6 Low W/A RIA -2.00 -0.96 MIA 0.00 

( 8  of Span) Uid 0.00 0.00 0.50 -1.00 -0.44 0.00 
High 0.00 0.50 1.90 1.08 0.12 0.00 

Initial Biar Reuultr Zero 0.40 0.00 -0.20 0.00 0.00 0.00 
(% of Span) Uprcale 0.00 0.00 0.30 0.00 0.08 0.00 

Final Bias Rerultr Zero 0.00 1.00 0.10 0.00 0.16 0.00 
( 8  o f  Span) Upscale -0.40 -1.00 -0.30 0.00 -0.60 0.00 

Analyzer Drift Zero -0.40 1.00 0.30 0.00 0.16 0.00 
(% of Span) Up8cale -0.40 -1.00 -0.60 0.00 -0.68 0.00 

- - - -- - - - 

Calibration Error MUST be less than or equal to 2 parcent of Span. 

Calibration Bias MIST be less than or equal to 5 percent of Span. 

Calibration Drift Must be lerr than or equal to 3 percent of Span. 



New Jer8ey Department of E n v i r o m n t a l  Protection 61 Energy 
Bureau of Technical Servicer 

In r t ruwn ta l  Method Calibration Sumary Report 

Fac i l i ty  : Burlington County Arrphalt APC I D  # : 45032 NJ Stack # : 001 

Process : Batch plant RAP P&CT I : 068976 Log # : 90-1524 

Run Number : 6 
Date : 05-15-1992 

02 C02 THC-OUT CO lSOx THC-IN 
Pc t  Pct PPMV PPWV PPWV P m  

Analyzer Span 

Uprcale Bias Ga8 10,iO 9.35 48.40 91.30 123.00 

Calibration Garee Low N/A N/A 27.50 91.30 I/A 
Mid 10.10 5.10 48.40 178.00 123.00 
High 17.10 9.35 88.90 376.00 217.00 

-- 

Calibration Error Zero 0.00 0.00 0.00 0.20 0.00 
Responre Low N/A N/A 25.50 86.50 N/A 

Mid 10.10 5.10 48.90 173.00 121.90 
High 17.10 9.40 90.80 381.40 217.30 

I n i t i a l  Biar Zero 0.00 0.10 0.10 0.20 0.40 
Responre Uprcale 10.00 9.30 48.60 86.50 120.40 

Final Bias Zero 0.00 0.10 0.30 0.20 0.20 
Responre Uprrcale 10.10 9.40 49.00 86.50 119.30 

Calibration Error Zero 0.00 0.00 0.00 0.04 0.00 0.00 
Re8111 ts LOW #/A N/A -2.00 -0.96 0.00 

(8 of Span) Mid 
0.00 0.50 1.90 1.08 

' 0.00 0.00 0.00 0.50 -1.00 -0.44 
High 0.12 0.00 

I n i t i a l  Biar R e w l t r  Zero 0.00 1.00 0.10 0.00 0.16 0.00 
( 8  of Span) Uprcale -0.40 -1.00 -0.30 0.00 -0.60 0.00 

Final B i a ~  Results Zero 0.00 1.00 0.30 0.00 0.08 0.00 
(8 of Span) Upscale 0.00 0.00 0.10 0.00 -1.04 0.00 

Analyzer Drift  Zero 0.00 0.00 0.20 0.00 -0.08 0.00 
( 8  of Span) Upscale 0.40 1.00 0.40 0.00 -0.44 0.00 

Calibration Error MUST be lerr than o r  equal t o  2 percent of Span. 

Calibration Biaa MUST be lerr than o r  equal t o  5 percent of Span. 

Calibration Drift m a t  be lea8 than o r  equal t o  3 percent of Span. 



Instrumental Method Data Summary Form 

F a c i l i t y :  B u r l b u t o n  Asvhalt Corv. APC IDNO. : 
NJ Stack N O . :  
P&Ct/Log N O . :  

Run Number: I Date: Y- r'i-82 

S p a n =  25 ( X )  

Carbon Dioxide 

Span = 10 ( % )  

Nitrogen Oxides 

Span = 250 (ppm) 

Carbon Monoxide 

Span = 500 (ppm) 

Outlet  Total  
Hydrocarbons 

I n l e t  Total  
Hydrocarbons 



Instrumental Method Data Summary Form 

F a c i l i t y :  Bur-ton Asphalt Gorp, APC ID NO. : 

C~npLi f l l ' l~ l t  - C I L ( L C L ~  
NJ Stack NO.: 

Purpose : I P&Ct/Log NO.: 

Run Number: 2 Date: S'Iq /qZ 

Monitor Error I Bias  F B i a s  D r i f t  

0 6.0 0.0 
Oxygen 

Span = 25 ( X )  10.1 (0. 1 10- ( 

Carbon Dioxide 

Span = 10 ( X I  

Nitrogen Oxides 

Span = 250 (ppm) 

Carbon Monoxide 

Span = 500 (ppm) 

Outlet  Total  
Hydrocarbons 

I n l e t  Total  
Hydrocarbons 

p q i  
Avera e 



Instrumental Method Data Summary Form 

F a c i l i t y :  B u r m t o n  Asphalt Corv. APC ID NO. : 
NJ Stack N O . :  

Purpose : C~m#L~fl#Ll t  m - V'-a(rid P&Ct/Log N O . :  

Run N u m b e r :  3 Date : 5 /&/?< 

S p a n = 2 5  ( X )  1 0 . 1  

Carbon Dioxide 

Span = 10 ( 9 6 )  

Nitrogen Oxides 

Span = 250 (ppm) 

Carbon Monoxide 

Span = 500 (ppm) 

Outlet  Total  
Hydrocarbons 

I n l e t  Total  
Hydrocarbons 

1-0 
Avera e 



Inatrurental Method Data Summary Form 

F a c i l i t y :  t APC I D  NO.  : 
NJ Stack NO. : 

purpose : C 0 V &  P & C ~ / L O ~  N O . :  

Run Number: 4 Date: S / / ~ / ? Z  

Monitor I B i a s  F B i a s  D r i f t  < 5% < 5% < 3% 

Span = 2 5  ( % )  

Carbon Dioxide 

Span = 10 ( 9 6 )  

Nitrogen Oxides 

Span = 250  (ppm) 

Carbon Monoxide 

Span = 500 (ppm) 

Outlet  Total  
Hydrocarbons 

I n l e t  Total  
Hydrocarbons 

pq 
Average 



Instrumental Method Data Swusry Form 

F a c i l i t y :  Burlinnton Asphalt Corp. APC ID NO.  : 
NJ Stack NO,: 

Purpo se : CO (4 P C ~ ~ + ~ C ~  - 112 f l ~  P&Ct/Log NO.: 
x 

F[ Average 

Outlet  Total 
Hydrocarbons 

Run Number: c Date : 5 - i C - 3 ~  
I 

I n l e t  Total  
Hydrocarbons 

l 

D r i f t  F Bias  
b 

I Bias Error Monitor 
< 3% 

Cal 

Span = 2 5  ( X )  ? 

Carbon Dioxide 

Span = 10 ( % )  4' 

Nitrogen Oxides 

Span = 250 (ppm) r 

Carbon Monoxide 

Span = 500 (ppm) 

< 5% < 5% Gases < 2% 



Instrumental Method Data Suuary Form 

Facility:-ton A s ~ h a l t  C O ~ D *  APC I D  NO. : 
NJ Stack NO.: 
P&Ct/Log NO.: 

Run Number: L Date: 5 - I 5- 5 2  

D r i f t  
< 3% 

F Bias  
< 5% 

I Bias  
<5% 

Error 
< 2% 

Monitor 

. 7 5  

I 

C a l  
Gases 

- -  

Carbon Dioxide 

Span = 10 ( X I  

Nitrogen O x i d e s  

Span = 250 (ppm) 

Carbon Monoxide 

Span = 500 (ppm) 

Outlet  Total  
Hydrocarbons 

0.0 

lo. 6 

1 . 2 5  . 5  

Oxygen 

Span = 25 ( X )  

0.0 

I&- t 

1 .25  

0 

10 .1  

17.1 

Tolerance ( x )  



APPENDIX E 

MOISTURE DATA AND CALCULATIONS 

. SUMMARY REPORT . FIELD DATA AND CALCULATIONS 



NEW JERSEY DEPARTMENT OF ~ N V I ~ N F A L  PROTEC'PIOW AND EW16RGY 
BUREAU OF TECIBJICAL SERVICES 

CWLIANCE TEST XOISTURE DETEBWINATION 

FACILITY: BURLINGTON ABPHALT CO. 
APC ID NO: 45032 

NJ STACK NO: 001 

BAROWTRIC BTANDARD IHPIIXIER SILICA 
HATERIAL PRESSURE HBTER POL. COLLZCT COLLZCT PSRCBNT 

DATE RUN TYPE ("Hg ( DSCP ) ( 1  ) (ar.  ) MOISTURE 

05-14-92 1 VIRGIN 29.95 41.527 214.0 11.8 20.46 8 

05-14-92 2 VIRGIN 29.95 40.935 228.0 13.3 21.80 8 

05-14-92 3 VIRGIN 30.01 41.071 251.0 9.9 23.10 8 

05-14-92 4 RAP 30.06 41.452 291.0 13.9 25.81 8 

05-15-92 5 RAP 30.18 42.141 239.0 11.1 21.92 8 

05-15-92 6 RAP 30.27 41.375 196.0 12.4 19.24 8 



NEW JERSEY A PROTECTION ~ H 6 C T ~ ? ~ R U ~ O H ~ f  cks 
TRAVERSE-mDEMSATE UHEET 2 

4 

C: BURLINGTON ASPHALT CO. D I: 45032 

STW: l t o7  mi x 

mmmM TEST: Tfic &I 0, CC,; , &OX. N I: I Un: S / r V  /92  
mccly~ I: 3 mm: i i , 8  wt (ma): . -I,& Wlr): a9 -95 
, 



NEW JERSEY A PROTECTION O m n 6 P T ~ ~ & l b ~ ~ ~ ~ I c h s  
TRAVERSE-mDEN9ATE SHEET 

r 11 

TEST TINES PYRITE 

STCIRT: 9.06 @H 8 -  I 
STOP: jo ; 4 g  $4( 8 02 I 

I@#: 45032 

B.J. 8: 001 

nn: s /lu /9a 

a (m): 29 . 9s 

-- 

CUMY: BURLINGTON ASPHALT C O .  

I I 

SllEl: ii0T /nlJc 

Ylm TEST: THL, LO. 0%. C% . 

mItmT 8: 9 mmr: 1 3 , 3  

or(Crnn3 
N 8 :  A 

m :  . - . 



NEW JERSEY (SRTM NT F RONM NTA PROTECTION BREW SF ~!c~Fjfl& ~ E ~ V I C ~ S  
TRAVERSE-COIJDENSCITE SHEET 

TEST TIMES 

















Page 1 
lnsturentai Hethod Raw Data Sunrary 

Faciiity: Burlington County Asphalt APE ID. 1: 45832 NJ Stack #: 881 

Run Number: I-Virgin Date: 65/14/92 
-- - 

Reading 02 LO2 THC-OUT CO NO K THC-IN 
Liurber Tine Pct Pct PPHVW PPHVD PPHVD PPHVW 



Page 2 
Insturental Hethod Raw Data Surrary 

Facility: Burlington County Asphalt APE ID. 1: 45832 NJ Stack 1: 881 

Run Nurber: 1-Virgin Date: 85/14/92 
-- 

Reading 02 C02 THC-OUT CD NOx THE-IN 
Nt~mtier Tire Pct Pct PPHVY PPHVD PPHVD PPNVW 

Run 
Average 14.34 3.86 15.18 283.94 26.06 8.88 



Page 1 
Instusen ta l  Hethcd Ran Da ta  Suarary 

F a c i l i t y :  Burlington C ~ u n t y  Asphalt APE ID .  1: 45032 NJ Stack 1: 801 

Run Number: 2-Virgin Date: 85/14/92 

Reading 02 C02 THC-OUT CO NOx THC-IN 
Nurter T i r e  Pct Pct PPHVW PPIVD PPHVD PPHVW 



Page 2 
I n s t u r e n t a l  Nethod Raw Data Suraary 

F a c i l i t y :  Bur l ing ton  County Asphalt APC I D .  1: 45832 NJ Stack I: 081 

Run Nuaber: 2 -V i rg in  Date: 85 /14 /92  

Reading 02 COZ THC-OUT CD NOx THC-I N 
Nurber Tine P c t  Pc t  PPHVY PPHVD PPHVD PPNVW 

- - - - -p - - - - - -- - - - 

Run 
Average 13.89 4.11 13.09 151.54 32.61 0.80 



Page 1 
Insturentai Hethod Raw Data Summary 

Facility: Burlington County Asphalt IIPC ID.  1: 45832 NJ Stack 4: 881 

Run Nurber: 3-Virgin Date: 05/14/32 

Reading 02 GO2 THC-OUT CO NOx THC-IN 
Rbrber Tire Pct Pct P P ~ V Y  PPdVD PPHVD PPHVW 



Page 2 
Insturenta l  Hethod Raw Data Sunrary 

F a c i l i t y :  Burlington County Asphalt APC I D .  #: 45832 NJ Stack 1: 881 

Run Number: 3-Virgin Date: 85114192 

Reading 02 CO2 THC-OUT CO NO x THC- I N  
Wusber Tine Pct Pct PPHVY PPHVD PPHVD PPNVW 

Run 
Average 13.48 4.39 12.95 130,92 36.82 8.88 



Page 1 
lnstumental Nethod Raw Data Suwary 

Facility: Burlington County Asphalt APE I D .  8 :  45032 NJ Stack #: 881 

Run Nurber: 4-RAP Date: 05/14/92 

Readlno 0 2  C02 THC-OUT C0 IOx THC-IN 
Nueber Tiee Pct P c t  PPHVY PPHVD PPHVD PPHVH 



Page 2 
Insturen t a l  Hethod Raw Data Surrary 

F a c i l i t y :  Eur l iny ton  County Asphalt APC ID, #: 45831 WJ Stack 1: 881 

Run Nurber: 4-RAP Date: 05/14/92 

Readinq 02  CD2 THC-OUT CO NOx THC-IN 
Nunber Tire P c t  Pct  PPHVW PPHVD PPtlVD PPtlVW 

Run 
Qverage 12.16 5.10 21.82 78.87 45,57 8.80 

Page 1 



Page 1 
Insturontal Hethod Raw Data Su~rary 

Facility: Burlington County Asphalt APC ID. 1: 45832 NJ Stack I: 881 

Run Nunber: 5-RBP Date: 05/15/92 
- 

Reading 02 C02 THC-OUT CO NOx THC-IN 
Nurber Tine P c t  Pct PPNVW PPHVD PPHVD PPHVW 



Page 2 
Insturental Hethod Raw Data S u r r a r ~  

F a c i l i t y :  Burlinqton County bsphal t APC ID, #: 45032 NJ Stack I: 811 

Run Nurber: 5-RAP Date: 05/15/92 

Readirtc 02 C02 THC-OUT CO NOx THC-IN 
Wuaber T i r e  Pct  Pct  PPHVY PPHVD PPHVD PPHVW 
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IWI: 11 Y = 1.005 

ORIFICE IW: 0-9 &la = 1.70 



APPENDIX F 

EQUIPMENT CALIBRATION AND QUALITY ASSURANCE 

. CALIBRATION GAS CERTIFICATES OF ANALYSIS . METER CALIBRATION . ORIFICE CALIBRATION 
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NEW JERSEY DEPARTMENT OF  ENVIRONMENTAL F'ROTECTION 
BUREAU OF TECHNICAL  SERVICES 

DRY GAS METER C A L I B R A T I O N  SHEET 

DRY GAS METER #: / 1 
P d . 2  pb (' "g): 3 ~ ,  ,t 2 ( DATE: /J /' / / 

Y FACTOR 

\ L O C  

< 

k --3$9 

I ,c  I 

# * - 2-37 

/ ,  c: 1 

- 
t - 23s' 

/, G C.J 

< 

e-2~7 

I t  005- 
I 

& H 
P m =  - + P b  

13.6 

DRIF!CE I: - 

BELL PROVER 

VOL. = 2 CU.FT. 

T s p i r  = 71 ,y 
Pgage = 2 , o  5" 
~ s p i r  = 3 ~ ~ 1 7  

VOL . = 2 CU.FT. 

T s p i r  7 . 2 ,  [I 

Pgage = 4.C 

P s p i r  = 5 i .  3C 

VOL . = 2 CU.FT. 

T s p i r  = 7 2 , ~  

P g a g e  = 4 . 7  

P r p i  r = 3C_D . 3 '7 

VOL. = 2 CU.FT. 

T s p i r  = 7(t!? 

Pgage = 4 #C 

P s p i r  = +,, 3 (  
AVO. Y FACTOR 

A I4 

4 P"' 

,7c. 

Pgage 
Psp i r  = - + Pb 

13.6 

CALIBRATED BY: \. 

1 

DRY GAS METER 

FIN~L VOL: I K Y ~  3 
I N I T .  VOL: / L  5 52t  

Vm: R>CLL/ 

Tml : 7c. Tmo : 7l, Tm. : '74 ,c, 

~ m :  3'- , OL/  

F I N A L  VOL: /c<'t7/Lf 
I N I T .  VOL: / L ;  5-"2 

Vm : -A?- 
- - 

T ~ I  : /( T ~ O  : 7~ ~ m .  : ?‘, 

2 i k  (Tm + 460) * P s p i r  
Y FACTOR = 

Vm + Pm + ( T e p i r  + 460) 

, 

~ m :  8;' (6.3 

F I N A L  VOL: / L  ' f 1 '12&;  
I N I T .  VOL: / C  7. ' f  2 5 -  

/' 

Vm: / , l j - i 5  i 
T m l g ? - T m o :  ? C  Tm.: 7 ~ -  1 s m : g - : ( , j f  

F I N A L  VOL: / / I  * ' I [  
7 

I N I T .  VOL: / / G  .[f4 7 

Vm: 2 c 1s 
I Tml : ?c- Tmo : I(:, Tma : 7~ 
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NEW JERSEY DEPARTMENT W ENVIRONMENTAL PHOTECTlON 
BUREhU OF TECHNICAL SERVICES 

- ORIFICE METER CALIBRhTION SHEET 

? I 

\ A~ I 
iprrt = - + Pb i Vm Pm * Md 
I 15.6 Qm = * Y-FACTOR ~m = ? "' * Dm 

Tm * AH 1 1 

 IT^, = OF .e 46r:h 
Minutes 

I 
1 ,9193 
I AH@ = - 
I C;.:m2 

- .9193 
AH@ = - 
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[ 
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! 
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REFERENCE METHODS 



NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION 

YEW JERSEY ADMINISTRATIVE CODE 

TITLE 7, CHAPTER 278 

AIR TEST METHOD 3 

Sampling and Analytical Procedure8 for the Determination 
of Volatile Organic Subrtances Prom Source Operations 

- .  
Promulgated: 9 / 2 6 / 8 6  

TABLE OF CONTEITS 

Definitions 

Acceptable Test Methods 

~ d e r a t i o n  Conditions During ;hi test . 

Sampling facility to beaProvided by tbe Perron 
Re8ponrible for Erissidns 

Source Operations and Applicable Test Methods 

Procedures for the Determinatioa of Vapor Pre8sures of 
Volatile Organic Substances 

Procedures for the Direct Measurement of Volatile 
Organic Subatancer Uslag a Flame Ionization Detector 
(FID), a Pbotoionization Detector (PID) or a Uon- 
Dispersive Infrared Analyzer (IDIR) 

Procedures for the Direct Wearuremeat of Volatile 
organic Substances Using a Oar Chromatograph ( O C )  with 
a Flare Ionizatioa Detector-(?ID) or Other Suitable 
Detector. 

Procedures for the Sampling and Remote Analyrir of 
Known Volatile Organic Substance8 Using a Gar 
Chromatograph (GC) with a Plame Ionization' Detector 
(FID) or Other Suitable Detector 

Procedure8 for the Determination of Volatile Organic 
Substances in Surface Coating Porrulations 



(a) The method in this rection is applicable for the 
determination of the concentration and the mars emission rate of a 
known VOS or a mixture of known VOS in known praportions in systems 
with constant emissions and flow rates. For the same circumstances 
as described above, the procedures specified in N.J.A.C. 7 : 2 7 B - 3 . 8  or 
3.9 may be used in place of this method. Any other alternative test 
method shall be submitted to the Department for review. pursuant to 
N.J.A.C. 7:27B-3.2(c),(d) and (e). 

(b) This method is based upon the following principles: 

1. The flame ionization method is based upon ionization 
produced when the organic vapor in the sample is combusted in a 
hydrogen flame. The ions and electrons formed in the flame enter an 
electrode gap, decrease the gap reristance. and thus permit a current 
flow in an external circuit. The resulting current is proportional 
to the instantaneous concentration of the organic vapor. 

2. The photoionization method 18 based upon ionization 
produced when an organic vapor in the sample is exposed to a bigh 
intensity ultraviolet source. The ions and electrons formed enter an 
electrode gap, decrease the gap resistance. and thus permit a current 
flow in an external circuit. The resulting current is proportional 
to the instantaneous concentration of the organic vapor. . 

3. The non-dispersive infrared method is based upon 
gbsorption of infrared energy when a band of iafrar-ed energy 
contai'ning the proper frequencies is alternately pasled through'an 
absorption cell containing the organic vapor and a r*efe'ren&e cell. 
The difference in absorption between the reference cell.and the 
absorption cell containing the organic vapor is proportional to the 
instantaneous concentration of the organic vapor. . 

( c )  The following is a summary of this method: 

1. The instrument is calibrated with standard gar mixtures 
to esta,blish the instrument response to the VOS being analyzed. A 
representative sample of the source gas is drawn into the instrument 
under conditions which prevent any condensation of the source gas and 
which remove particulate matter. The re8ponse is recorded at 
specified &ntervals during the test period, and tbe true concentra- 
tion of the VOS is calculmted from previously determined response 
factors. The total gas flow rate, moisture content, and the average 
molecular weight of the gas are determined during the sampling 
period, and the mass emission rate of the VOS ir calculated and 
reported as pounds per hour. 

'2. For the purpose8 of this procedure, three meparate test 
runs will be conducted. each of which shall extend tor one hour or a 
batch cycle whichever ir longer. Any alternative test period shall 
be submitted to the Department for review, pursuant to N.J.A.C. 
7:27B-3.2(c),(d) and (e). 



(dl The following is a list of equipment used in this method: 

1. Probe; 
2. Sample line: 
3. Temperature sensor; 
4. Pump; 
3. Detector: a total hydrocarbon analysis instrument having 

a flame ionization, a photoionization or a non-dispersive infrared 
detector and a sampling system capable of preventing any condensation 
of the sample gas. The detector must be capable of meeting or 
exceeding the manufacturer's specifications by demonstration. 
preferably by the manufacturer, and the other specifications listed 
below: 

i. Linearity: the instrument response to the VOS being 
measured shall not deviate from linearity by more than fFve percent 
of the full scale value of the range being uaed. 

ti .  Zero drift: less than three percent of full scale per 
test period or one hour, whichever is shorter. 

iii. Span drift: less than three percent of full scale per 
test period or one hour, whichever is shorter. 

v .  Response time: equal to or less than 30 seconds for 95 
percent full scale. 

6. Recorder/lategrator: 

7. Gas cylinder supplies as followa: . 

1. ~ a b o r a t o r y  standard calibration gases; 

ii. Field standard: a known concentration of methane used 
to check instrument response in the field; 

ill. Fuel gas: 

iv. Combustion gas; and 

v .  Zero gas; 

8. Velocity meter; 

9. condensor: and 

10. Dilution system (if necerrary): a system supplied by the 
instrumant manufacturer or one similar to that rpeciiied in ~ . J . A . C .  
7:27B-3.9(e)4, capable of producing dilution ratios which will 
prevent any condensation of the sample gas and capable of bringing 
the sample concentration within the linear range of the detector. 

(a) The procedure for this section shall be as follows: 



1. A presampling survey 'of the source operation shall be 
conducted to establish certain basic information including but not 
limited to: sampling location: stack temperature and pressure; stack 
gas moisture content; approximate particulate concentrations: 
composition of the gases and the identification and approximate 
concentration8 of the VOS to be analyzed. It may be necessary to 

: take samples for analysis to acquire any information that is not 
readily a v a i l a b l e .  

2. The instrument shall be calibrated as follows: 

i. The instrument shall be operated according to the 
manufacturer's instructions: 

ii. Adjust the analyzer to the zero &.ding by using zero 
gas; and 

iii. Introduce three laborator;' standard calibration gases 
separately recording the response for each. Plot the response versus . . the concentrati.on. No response should deviate from the best fit line 
through the three points by more than five percent. If linearity 
cannot be'obtained over the concentration range expected, the sample 
should be diluted to a concentration level where 1fneari.t~ can be 
obtained. 

iv. Introduce a sample of the field standard and record 
the response. 

3 .  T h e  sampling and 'analysis .shall . .  be conducted . . as follows: 
i 

i. Assemble and connect any sampling probe, filter, and 
heating or dilution system to.the instrument. All connections shall 
be tight and leakfree; 

ii. Adjust the heating or dilution system to prevent any 
condensation of the sample gas; 

iii. Analyze a sample of the.field standard and adjust the 
instrument to the readfng determined during calibration. I f  a 
dilution system must be used, record t h e  response of the field 
standard with the dilution system in place and determine a new 
calibration curve at the same conditions used i n  the field. 

iv. The probe should be positioned at least two feet into 
the stack or at the centroid of the stack. The sample port location 
should be in accordance with N.J.A.C. ?:27B-1, Air Test Method 1 ,  
( X . J . A . C .  7:27B-3.18, Reference 1); 

v .  Activate the rystem and adjust as necessary to 
achieve the manufacturer's recomwended operating conditions. Record 
the instrument response using a continuous recording device if 
available; if a continuous reading device is not avaifable, take a 
reading at interval8 of no less than one minute. Mote any 
non-representative operations or occurrences during the testing and 
omit those corresponding analyzer readings from the calculations; 



vi. For the purposes of this procedure. three separate 
and valid test runs wili be conducted, each of which shall extend for 
one hour or a batch cycle whichever is longer. Any alternative test 
period shall be submitted to the Department for review pursuant to 
X.J.A.C. 7:27B-3.2(c),(d) and (e); 

vii. During the test period. determine the stack gas 
velocity. temperature. moisture content, average gas molecular 
weight. and volumetric flow rates in accordance with the methods 
prescribed in 8.J.A.C. 7327B-1 AIR TEST HETHOD 1 (B.J.A.C. 
7:27B-3.18, Reference 1 )  or other flow determining method which shall 
be submitted to the Departaent for review, purruant to N.J.A.C. 
7:278-3.2(c),(d) and ( a ) .  See Appendix A tor the required reporting 
form. (Any alternative paporting form shall be submitted to the 
Department for review pursuant to N.J.A.C. 7:27B-3.2(c) and (e).) 

viii. At the conclusion of each teat run, note the tire and 
introduce the'field standard gas and deterqine and record its 
response. The net reaponse must agree within five percent of the . 
pretest response for the test to be valid. 

f The calculations shall be preformed as follows: 

1 Establish the molecular weight of each VOS and calculate 
a weighted average molecular weight if mote than one VOS is present. 

2. Calculate the total gas flow rate from the source in SCFW 
(70'~ and 1 at.) inclJding the contribution of the VOS and any 
moisture present. . . . 

. . 
3 .  Deternine the respons6 factor ill!) of the lab 'itandard 

from the following equation. 

C ppm (stdl 
RF = 

Response (Meter Reading) 

4. Calculate the concentration of VOS as the standard as 
follows: 

C tVOS as std.) - Instrument Response x RF 

5 .  Calculate the emission rate i a  lbs/hr. exprersmd as the 
laboratory standard callbration gas. 

Avg. C ppm (VOS as rtd.) x SCPM 
lbs. VOS I x XW(std.1 x 6O(mia/hr) 

Where: 

C ppm (std) = the concentration in ppm of the standard 
mixture. 



Avg. C pp m  (VOS as std.1 = average parts per million of VOS 
over the test period as laboratory standard calibration gas. 

XW (std) = molecular weight of laboratory calibration 
standard (pounds per p ~ ~ n d - m ~ l ) .  

SCFN = c u b i c  feet per minute at 70'~ and 1 atm emitted from 
the source operation. 

387 = molar volume at standard conditions in cubic feet per 
pound-mol. 

RF = response-factor for VOS. 

NOTE: This formula is based upon the assumption that both 
the standards and the sample have. been passed through the- . 
same sampling system and are diluted by the same amount. 

(g) The test report shall include the ~ o l l o r i n g  information 
submitted on the required reporting forms in Appendix B (any 
alternative reporting form shall be submitted to the Department for 
review prior to use pursuant to I.J.A.C. 7:278-3.2(c) and (e)): 

1. A dimensioned sketch of the sampling location; . 
2. All data used to determine the volume flow rate; 

3. The composition of the gas and its average molecular 
weight; 

4. A sketch and/or description of the sampling syatem used; 

5. The identity, concentration and means of verification for 
each standard used: 

6 .  A description of tbe analysis instrument and the 
conditions of operation; 

7. Sufficient details of the calculations to allow the 
result8 to be reproduced independently; 

8. The emission rate measured in lba/hr of each VOS for each 
test; I 

? 

9 .  Operating conditions of the roorce operation: and 

10. An explanation for any unusual procedures or results. 

-. 
?:27B-3.8 Procedures for the direct measuremrnt'of volatile organic 

substances umlni a gas chromatorra~h ( O C )  with a flare 
ionization detector ( F I D )  or other ruitable detector 
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W t h t h r t l l r r r o r r ~ k t m ~ m ~  
docud 

~ ~ l ~ o a o t t n k n m - a r ~ . a & ~ n 6  
u e u d # n o t ~ t ~ ~ ~ t b l t b .  
#b-alF'roucuoom. 





Ylax 4 0  An v n3 9l'tt 
'pl(ckrrkup 

cr f  r q lo l  MIU~MOY N I ~ I  &e 
Dal3NlWO3 8q Am PfOJWWW rpL a- 

aur 01 A p w ~ p  d uWW!In koaeur, 
JOJ moln*ocd rpw MI* prolr R.lrrr 
s rrduru q~ 'IU.A &#qWP )Ip 08 
2urrwu y r  pm me q l  0 @d 

ardun q~ )O WIW UM* OI 
"a aloruu y pto]tuaw q aWW8 Wtt 

sluuu8mpr mw rrrO aJ 
3au aql murlU1co or our 'rmrannwrUuo 

uor) (sCuui~eum ry) mmmd a awe 
ansswd runruoa r Ir lr(l r(lw 

aur U18lUlN 08 w w u  UMIO+.IPIP 
r Ilntuc or tqwl .  Asul a w l  

~lurwdatgrpM@W 
jutldwn ~uwrtuoa r ornosmu m 791)~1abo 

JO . u r w n w  pue ut . r  ~ M I  m u  mg 
lun v . ~ a n u w  8 1 y  q Wws l t0  

'pqdwn 8utq  me8 a q ~  0s w@¶auuw 
ley1 pWIrul6ue )@ 

dun6 w wrmAm r U I I P W m  I) 
suodsu WI mwutu m t . I. w r u s  *a qam,, n ) Z % I  
'1 dund q - v q  v 'apralwdln$ I'tt 

w-mwrr~o, 
~ * I I 3 @ u w U  we teql qmwwm p 

. . 
o; oasn ur sr-(l..u w/~u@tyld 
au1 ::I mum ' S 8 U W U M r n  #ram 

ulerqo or orsn n p o y u ~  4 
~ l r r r d o  A8tr(fW* #Uq Wn 8 It) 

4Jll  steq Ian r rto rumru100cro0 - 
leu) urrritwr 1ur1nlto4 RJ IOU 
1urtuo3 unlsloru ydclm p 
aq l  ao~m~rstu~rupy H j a  jo 1.-8 W(I, 01 

aeons t p o u ~ w  nrudordde knr m ~ q  k p  
31 r u o t l r r l u n w  nl punreom rcp uuroo 
aur lurrwa unlmov rut a u w  (2) p l m  

1 rrwouoa rumud 01 A r ~ m m y p  -1we 
aur jo rqo rq, 01 &I #I- #Imul 
:lr our au11 Wdwn UR 1- (Ll Ullr(llOl 

asayr aoj ? r r q  ~ r r  m w won- 
sr8 u m e m  - I- mpur 

I Ltmsma8LI IOU m amu ~ m A o m l  un1- 
aq l  .trl q d w u  w w e  m- YI 

.unl8q 13rruo3 pWlrcr blolw qpn 
a rtolun rrtl u q  k w r u o  wrrrwpsl 

rrowu or YJWP ummud .*I 
JtAaP J8fIWl# 10 -q 

v wrlmris p m  unm rt's 

qdam 'lrodrar, qdt~rr yotcsmbar qdurc 
m q p w w r o r w r o j p u n  w r r i s  
rp  wrrl~lll(~ * ro rwur  ydurS I'r t 
W I M D Q U  a O ( M  ~ , ~ I O J  Dql j0 SlSlSW1 

ummh - .wuruasum a d  
j8 wccwnmaap u@aj p u l a m  1~wdmb8  

prc Uu Vmm$IOIOMmew I'c 
.8umrvr!rq .r 

vrdr 8q1)o ~u rwrd  z 
o r p r r r l r c r m 8 ' - l ' l q ~ = H P  wn- 

~ o 4 w l r ~ ~ n r r o ~ ~ ~ r A c  
mmmm8am ql 10 mu mw-or-lru)l@ pur 
rrJ.-m~lrurrpluorpordrpl~l 2 

r(qnawp mrunr eu .&t*nurn~ n 
pCleAU1 pWp1l.W 8q 

pqm uq aqr rpor*uol~mumuoa 
Wpomr# q~ UN l juunp w u  

A w ~ r p r ~ m @ j o ~ u a v d a u r y , ~  
mu BI p r q u n m  u o m w  ow or uu l r~mbr  

uoaravrorwo ad ru r tqod ry, LI~I 
q3nr prur(w q Ipp mud8 kuoww Wl 

10 u#r rpL ~ ~ P ~ ~ I I Y O ( I I  q r  jo UIdS 
r~() amaqa &q p w q u  SI duu InclAreur 

rcn lo mwod r mwu rtw rod ultrro 

p womnuwrp  a) urr i l rut  lmruaruru~su! 
urn or Wuoj u ydurs rqr jo uotuod 

r pur .p8;c 8 wry pruuur Rtmonuuuoa 
n rldvln smf y r lduu iq  ;'I 

suotln~n98~ 
,qi UlqllM pIJM& uaum AIUO H7JnOS 

t ruo iu r&  UWJ SUOI~IUU pa~twaaun pu1 
p8llouuoo ur u r o 1 W ~ W  1'0s) aptrolp 

q lnm p w e -  YL OL wq rn t~d~r  
m! psc(ur 8UU ' A i f ~ t q - ~ d d ~  FL 

.qdtsu.ul)puo rrrt!qaufaW . t 
f.mcaOyRtlov~1-I) 
r#oy -9 -'nJw 

wrorq mulls lo uor#mur.tr03s povr*HI 



s.1.11 Dr l r  Recorner. A stno chart 
waraer. r n v i g  computer. Or elblul 
recomer. for momrn8 r n e r M m m t  duu. 
 he data moroer moiutron he- ~ ~ ~ b t l l l Y l  
shrll k 0.5 percent of Sprh fite*@rlvely. 
dlprtai or analog meter nrvuy nsoluuon of 
0.5 mrcent of span mrv Oe d 10 ootrln In@ 
rnalvzer msoonses m a  :he nralnrs may 
rscoroed nrnuallv If !El6 JllCmlltlVe 1) used. 
the rtmolnzs snrit be ootrlneo Jl eourliY 
S D ~ C ~ O  Inter\als ober tne oumllon of the 
samollna fur.. For srmoling Nn Orultlons of 
less tnan 1 hour. mersunments at I-mlnuIe 
Inlemals or r mtntmum o i  30 me~sunmen~s. 
wn~cnever II 111s mtrtct~ve. snril k 
ootrrned. For sarnolma run dmttonr tn r le r  
tnrn 1 hour. merrunmentr at 2-mtnule 
~ntervris or r mlnlmum of 96 mersurements. 
wnlcnever 16 less restnctlue. rhll k 
obtutned. 

5.2. h~ethod 6 Apprrulur and Rutena. 
The rpprlrrtus on0 n q e n a  denenbod In 
hlecnod 6. and shorn by tne scwmrt~c of the 
rumoltni) trrln in F~#ure 6C-2 to cOnOuCl tne 
tnterferencc check. 

5.3 SOI C.lrbrrrron Cum.  The 
u l lb r r t~on Buses for tne pas uulyter  shull be 

tn hi or SO? in r lr .  Altenuttvelv. SO.:/ 
c&. S&IO: or SOrlC&lOi # I#  mlxturo tn 

mr)l k UBM. For fluonscmcc-based. 
a ~ l y t m .  the O: m d  CO, collcmtrrttons of 
the u l~bn t ron  rrrn 8s tntraduud to the 
r n r i v m  shall be wrthln 1 percent frbruiutel 
0, and 1 prKmt(rb8OiuIel of the and 
Co, conunarttonr of the effluent samples us 
lntroducod lo thr ~ i y t e r .  AH.mtlvely, fur 
fluorescence~&sed r ru l yun .  wm allbrrtron 
bknds of S& In nr m a  the noam@rrphs 
provldrd by tnr vendor lo  demrrme t h  
quencnln# corrrct~an factor ItlY effluent C)2 
and COI concmlntlon& murt k inown). UII~ 
three wilbrrtlon $@HI 8s s#c~hod below: 

5.3.1 Hioh-Rrnp t a r .  Concentnilon 
epurv*ienc to to 100 percent of the rpmn. 

5.3.2 hbd-Rrnn Car. Concmtrrtton 
cqu~vricnl to 5010 Y1 petcent o l  the noun. 

5.3.3 Zero Cas. Cmcentntlocl of lers !nun 
0.3 percent of tne span. Pur1h.d rmblant r l r  
mav ve urea for the urn ear by p r r s tn~  urr 
tnrouhn r cnarcori hlter. or thrown one or 
more tmptnsm contrlnlna r rolutton of 3 
percent H:O: 

6. Mwsuemanr System Pe#onnoncc Trrt 
Proceaurcs. 

Periorm the followtnr procdurrc before 
mevsuremenr of emlsrlons ISom~on 71. 

6.1 G l ~ o r r t ~ o n  Can Concmmtton 
~erl l~crtron. Then are two r l t a n r t ~ v u  for 
escdu~~sn~nu tna concentratton8 of cullbrutlon 
gdso. Alternut~vt kumber 1 IS preferred. 

6 1.; Alternattve Numwr I - U s e  or 
cal~orrt~on eases lnrl  a n  anal- following 
tne Ent~ronmentrl RDtect~on m c v  
f roccuo~irty fkotocol Numom 1 (m Citotron 
1 IR tnt B~bl~oerrpnyl Obtrln 8 een~f~utcon 
from tne $as mrnufactunr that Protoc~l 
l'umoer 1 was  follow^. 

6.1.: AlIem8t1vt humoer 2 4 s e  of 
wllorrtlon prses not pnprreo ucomlng to 
Protocol hummr 1. I f  Ihts rttenutlve IS 

chosen. ootrtn #as mlxtuns wtth r 
manufacturer s tolerance nor to exceed =: 
oercent of 1% tag ).rIue. bv~thtn 6 montns 
oeion tne enlsslon test. rnr lv t r  r rcn of the 
cu1Iorrtton eases In mgilcrte ustng Memoo 6. 
C;lurron 2 In rne B~blrorrronb ocncr~oes 
Droceoures rno tecnnloues tnrc ma, uc urea 
:or 101s rnrl\sls Recoro tne mui ts on l p,tu 
sneel r e r r m ~ ~ e  IS snown In FISUCZ eC-3). 

t c h  of the lndtv~durl SO? rnvlvt~cui results 
for r rcn u i ~ b n t ~ o n  r r s  shell be wlthln S 
prrrmt tors ppm u n l w e r  18 nnrlerl  of 
the tnpllcrte net r v e n y :  otherwtse. olscurd 
tne entln u t .  8nO nWac the mpllcrte 
rnurvm. If  fhr r v m r r  of the tnpl lale 
rnrivcrt ts wtlntn S percent of the urtbrvl~on 
pas mrnufrctunr s cvllndrr try value. use tne 
rap vriuc olnerwlw. conduct r t  Ierst three 
rodteorml rn r l vu r  unt~l  the m u l o  of SIX 

conwcutrve runs u e m  w ~ t h  I percent tor S 
ppm. whtcheve? 18 W r t w  of tbetr everrre 
Then une ma rvenee for the cyllnaer value. 

S.2 hhrrunnmt System Reorrrt~on 
.4swmbie Ine memrunmmt r y u m  by 
followtng the rrunulrctvrr r m t t e n  
Itutructmnn for pnprnng m d  
pncondbltontfq the 88s uulyzw and. w 
rw l tubh.  tht other syrcm components. 
lntrodvcr the ul~hcm #aan tn m y  
neewna. and nuke ail nro#lq~ 
rdtustmmtr to a l t b n a  the rrulyxer and the 
&tr mordrr. Adwr 8yn.nr t o n r m n u  lo 
r c h l m  comet umplmg nten. 

6.3 ~ n r l y t r r  CI l~bnlron iirror. Conduct 
the rulvser u b b n t ~ o n  et?ot check by 
lntmdouq a l ~ b n t t o n  - 8 8 ~  to the 
rrmrvmwat swtem r t  m y  pomt uprtnrm 
of thr C S  r~1vt.t 88 ~ O ~ ~ O W S :  

6 . ~ ~ 1  AINI rhr m r r w r m m t  svrtrln ha8 
k.n pnprnd for un. introduce tkr urn. 
nard.Ania. and k ~ - r m w  to the 
mml~w.  dun^ tbls check mi re  no 

h n t e  r t  the artyr*r. Record the 
r m l v r w  nroanm to r c b  u l i h t l o n  @as on 

N.cA u l i k r t l o n  cvnn r t a b l W  
pnor to dm r m l m  ulabntm, mos dnJ 
mry be uwd l o  convert lhe r ~ l y n r  reW01W 
to the q w v r l ~ t  gas conanwatton 
~ntrodwrd to the mrlymt. Homer. the 
s a w  comctlon p d u n  rtrrll k u u d  for 
all r(llumt and u l ~ b n t l o n  mc~sunrmnts 
ob ta~nd  d r a m  the ml. 
6.32 The a n r l w  ubbrrtton mw chock 

nhU be conrd.nd ~nv.l~d tf the $88 
eonamtntron dmpkyod bv the rnr lner  
exerrdr r r  p.romt of the wan far m v  of the 
ultbnuen w. I f  m urvaltd ubbraaon a 
euhhtod, uke tomctivr w o n .  md n#rl 
tha d y m t  crhbtrtwa rrror tkvclr until 
rcaptlbk podomma n .chrmd. 

IA Smpluy Syrtem Bir Check. Pdomr 
the d u n  8vtt.m b w  clbock bY 
maod#qa i l k r t t on  r a m  at thr 
mbbmnon valw ~ m t r l k d  at tkr outlet of rbr 
wmlla( prrk. A rm, (u rad nthet the 
md-nnm a hllh-nm pr. wn~chrvw moat 
clor)r rppmuum the -1 
wnantntroar. rnrrl be urrd for tblr shack 
8 8 k b w c  

6.4.1 lntrodaa the ~libnm 
~ d n a r d t k ~ c o n a n a c l l t o n  
d ~ v d b y t k n u l n r r o a r l o n a ~ t  

. t o F i i ~ ~ m c r o d w c u r a $ a & r a d  
mord the ms  cmantn tum dmplrwd by tbe 
analyam. b f q  tar auupltng system 0188 
check. opemu the a w t n  r t  the normal 
ucnot t r  nr. rnd  nurr no r d ~ w ~ n t r  to 
rhr moibnmmr s w t n  othw than thou 
nrcnrrw to rch~eve propet u i ~ b n t l o n  88s 
now nta at the mrrvtn. Allrmrlely 
tntmduce the uro rna upscale $ 8 ~ 1  unt~i  8 
stable mpoclw v rca~ved.  The mter  shall 
deurnunr In8 mersunmrnt rvatem mp0w 
time by obuwtne tne trmen nourrro lo 
rcnteve r strok mwaw lor both the 

md uprule rnes. Note tne loneer oi :ne ,% n 
t l n m  an tne nsponre Itme. 

6.4.2 Tht ~ m p l l f u  svstem Plat cnecw 
shall be consrdrnd Invicta li tne a:iierrr.;c 
N*mn t& $88 concentnt~onr dtsplabec :\ 
I& mruvnmrn l  tvstem ior the rnrlvze: 
u b h t ~ o n  error cneu rna for me sarnc::zc 
svrtom olrs check excnas =5 pertc-t ;i ,-.e 
spur for eltner the tm or uoswre CdilD*:: ;r. 
nrr. If m lnvrild u l~b r ruon  IS exntorrec 
rake C O ~ C ~ I V ~  rct~on. m a  noeat tne 
umpl tw rvs tm ba r  cnecr untlt acceo:as+ 
prriomuncr 18 rchlewo. I f  adtostmen! :o . -e  
rnai-r IS mumred. ftnt nwrt tne a n d t \  zrr 
ulibntton m r  chock. then repert :ne 
umpltn@ sy8t.m btua enech. 

7. &?~ruron Test Prououre. 
7.1 Selmtocl of Sarnoilnq Site 8nd 

h c n g l ~  Pomts. Sl(m r measuremen! s:te 
- w : a  and wmpltn# polntr urlne mr same c.. . 

that ur a w l t u b k  lo Methoa 6. 
7.2 IntedOmtce Chock Pnorrrt~on For 

e r d  mdIndu4l uulm. conduct an 
in- drelr for r t  rerat tnne runs 
d m  the 1t81tnJ l i eu  test on r prrrlciria: 
roorcr arrloy. Rmtn  the nsurts. rno 
npon tbrm wlch racn test prfformes c?. : ~ . d .  

rWICI u w .  
11 UI rnarlmncr WCI IS ~ C I ~ P  per;c? -. 

rnembktbemodtiudMetnoa6 rrrlc .f.c- 
CQllUd valw. two nldmt tmplnpers 
eontrmtq 3 p m m t  CkOt rno oh- ear -e . - -  

u Wwn m Fm(iC.2. In8uil the Sam?. c; 
tmla to obt r~n r empie rt the mrasurerer 

rul# by-pur orachrne vent 
R d  the wtlJ Qy pr -or nrolnn 

7.3 burpk eolkct~on. Poslt~or. :?.e 
am@tq at Ik fmt  mersuremer.~ 
pant. andkLuraarn~l~ngrt  the samr - r . . .  * -  
u 8 d  the m n p l ~ n t  ryrtcm old) C:r;r 
M.Latam mawant t8tC srmotlne r I e 2 : . 
pelcM~tt duma the m t ~ n  run. The sar.:. -..- 
t i a  prr mn a b l l  be One name IS ior ?.I#-.- - 1 
I p h ~  t w m  cbr m t e m  nsoonse !:-e i - 
rrch run. un oniy those mcrsurene-IS 
okwnd after twice moonse tlme G: :r.e 
nwulrnannt r w t m  nrs etrorea. : r  
dwamww the averan effluent conctn!rd. 
l f  ra ml r r femm c h k  n Mlnr ~er:c-1 
o#a U. llav e o a d  v r~ve  on Inc 70;: 
w @ m m C m t % r n t  wltn :ne !r....i. 
o fdwump l~# rpmw.  md rdtusc I-c C.: .. 
1 I r w  $or mrntlle I t l O  percent I. 

( W Y l d f  r pltarg ta not used tn :.r 
Hi UMbd 6 tmtn. uutlon sno: ; . 
macmd m ednurinr tne now race s -.:I 
o n n r ~ l u r u 8 ~ o n  of In* Imatnclers 1:*. 
UIIM~~I~ t h ~ m p ~ y e r t r r ~ ~  :rq-. 

la -&,udy W muasl. 
7.4 Z@ro and Wibrrtton Dr:?* Tr*.- 

~ W V  pnWm# ma foi~owlr .~ - 7  - 
t u a . o r d . d ~ ~ ~ u m n e c e s s r r r  . .-  . -  
-I 8y8WlM aunna tne rzt. -,.r. + 

t t ~  l y 8 ~ ~  ban cnec* 373cr : -.-. 
~ m k c w a r . 4  l s i r i e  no 
~ t o t b e ~ ~ r a u m m e n t  S i 5 . r "  - 
b fUI  I)W a f t  c k h  .n tOmoIetrc - - 
r d  rarlymt s m p o n n r  on r l a c  .r: --. 

rl@Ms G S .  
7.4.t It st lwr the mo or uorcr!e 

U 8 b  @%crrd~ the srrr.3 .-: 
b~u npeufiutlon. tncn :t.r *:- : 

coarrdmd mvaird. Reprat ootn *r v J- ; . . 
c r l r bn tm e m r  cneci orocea~rc >- - .  - 
6.3) end lh. umolln@ svrlem O l r s  :--.. 
p r o t r d ~  i h C l l W l  b.41 DelOrr *-?' ' -. - 
run. 

LPA STATIONARY SWRCt SAHPLINC METHODS 
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METHOD 6 C  R U L E S  AND R E G U L A T I O N S / J U N C  1 1 ,  1 9 8 6  

7.4.2 If both the mro and upuale 
crl~brrt~on V ~ ~ U W  m w~thln the umpling 
rystem blar rpec~f~ut~on. then use the 
average of the ~nltlal and hnal bus check 
vrluer to calculate the err concentntlon for 
the run. If the zero or u p k  u l i bn t~on  dnh 
d u e  sad b e  drifi 1m1@ bmmd w (br 
dlfferencc between the umplrng ryrrem bur  
check nrponwr ~mmedlately befon and 
after the run. repeat both the malyzer 
crl~bratron error check procedure I k t ~ o n  
6.31 and the srmpllrq rystem bur check 
procedure [Slct~on 6.4) k i o n  conduct~ly 
addlt~onal runr. 

7.5 Inttrfennce c k k  [if &A). 
After complet~nl th8 nm. merd th8 find d y  
88s meter nadmg. meter trrp.ntusr, and 
bromemc prrrrun. Rrcover and rcuiytr tht 
contentr of the m~d#at unpllym. a d  
detennlnr the SG concanurcron u u y  
the ~raerdunr of Method & I l t  ir no1 
necirury to analyze EPA perf- audit 
umDles for Mathod 8.1 Deunn~nr t k  
ave;a@t gas concentrmbon rxhlMtmd by the 
analyzer for the run. If the pr concrntnt~onr 
provided by the a ~ l y n r  and the mod~fied 
Method 6 dlffar by mom than 7 pnclnt of the 
modlfimd Method 6 m u C  the run 18 
inval~drled. 

8. Emrujon Colculolran. 
The aver&(. p 8  df lwnt concmmlion la 

detennrmd from the r v e m r  aar 
concentration dirplrymd by-G (u mnrlyur. 
m d  ir adjurud for the uro mnd vprcrk 
rrmplinl ryrtam b i u  ehskr. a8 &tanninad 
in accordance with kctlon 7.4. The 8 V r t 8 S 8  
gar concentration d i rpkyd by t t ~  anmlyiir 
may be determined by intqation of rk u r a  
under the curve for &an mordm. or by 
rvera(m( all of h e  emumt m.uunannt8. 
Altematlvaly. the aw- my CdCd818d 
from rnarrunmmu meodd 8t qumlly 
#paced intenalr ovw the m t i n  dvntian of 
the run. For r a m p l l ~  run duntiom of ku 
than 1 hour. mmrrurmnta at I-minute 
intrrvalr or a mtntmum of 30 mrsunnmtr .  
whichever ir I n 8  nrtrietrve. rhmll k w d .  
for umplltq run dunt,onr gmerrr I&n 1 
hour. mearunmenu at Z-m~nutr ln tmd8 Or 
a mntmwn of 06 mnwmMnu.  whitbmr w 
let* mulnlva. rhmll k wod. hlruhle clw 
affluent gar conanmtlon u r l q  Equrt~on G 
1. 

when: 
h(C-1 . 

& - Llilwnt gar toaonurtiom dy brrir. 
DPm. 

C r Averap gar tonsrnmtian iadiutrdby 
gu analyzer. dy bmau. wm. 

C. r A v r n p  of mitul and find 8y8tm 
ulibration birr chrJ mponm l a  chr 
zem gar. ppm. 

C = Avenge of initial d f i ~ l  r)rrc.a 
. 

ul ibntion birr mpoma lack 
uprule u l i b n ~ i o n  gmr. ppm. 

C, - Actual connntmtlon of t L  
alibrahon 188. ppm. 
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Figure 6C-1. Measureu~ent System Schematic 

Figure 6C-2. Iaterference Check Sampling Train 





RULES AND R E G U L A T I O N S I J U N E  1 1 ,  1 9 8 6  

MuhodJA-&tennimtion of Oxm and 
Corb8nDf8xtde Conammtnr IF Emiuiont 
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