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TO: 

FROM : 

SUBJECT : 

State of New Jersey 
DEPARTMENT OF ENVIRONMENTAL PR0TECTK)N 

DN1SK)N OF ENVIRONMENTAL QUALITY 
Bureau of Technical Services 

CN 41 1 
Trenton, N.J. 08625-041 1 

(609) 530-4041 

March 18, 1992 

MEMORANDUM 

Mike Papp, Regional Enforcement Officer 
Northern Regional Enforcement O m c e  

Edward Choromanski, Chief 
Bureau of Technical Services 

Tri-County Asphalt Corporation - Rockaway, New Jersey 
Stack Emissions Test Program 
APC Plant 25009 
NJ Stack No. 001 
P/CT No. 93317 (Log No. 90-4886) 

Stack emission tests were conducted on December 11, 1991 at the 
above referenced facility. The purpose of these tests was to 
quantify the emissions of Carbon Monoxide (CO) and Total Hydrocarbons 
(THC) being emitted to the atmosphere from the Batch Mix Asphalt 
Plant. The test results are them compared to the allowable permit 
limits. In addition, stack emission tests for Nitrogen Oxides 
(NO,) were also conducted. These tests were for informational 
purposes only. 

Len Soboleweki reviewed the submitted stack test results. His 
review indicated that the emissions of Carbon Monoxide and Total 
Hydrocarbons (as methane) were within the allowable permit limits, 
for all test runs. 

In addition NO, emissions tests were conducted for information 
purposes. Based on the average NO, concentration of 35 ppm, the 
permit volulnetric flow rate of 45,000 ACFM, average percent moisture 
of 19 and a stack temperature of 240°F, the NO, emission rate is 
calculated as 6.96 lbs/hr. Based on 2,000 hours of operation of this 
source, a annual NO, emission rate of 6.96 tons/year ie calculated. 

The stack test results should be accepted as determining 
compliance with the permit limit6 for CO and THC. No enforcement 
action should be taken on the NO, data. IJO, emission limitm are 
currently under negotiation with the Hew Jersey Asphalt Pavement 
Association. 

c Milton Polakovic 
Louis Mikolajczyk 
Len Sobolewski 



TO: 

FROM : 

State of New Jersey 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL QUALITY 
Bureau of Technical Services 

CN 41 1 
Trenton, N.J. 08625-041 1 

(609) 530-4041 

March 10. 1992 

MEMORANDUM 

Ed Choromanski 

Len ~obolewyk 

SUBJECT : Tri-County As alt Corporation 

Rockaway, NJ 
311 West 

APC ID No. 25009 
NJ Stack No. 001 
P/CT No. 093317 
Log No. 01-90-4886 

Emission stack tests were conducted on the Plant # 3  (NJ 
Stack No. 001) at the above subject facility on December 11, 
1991. The purpose of the testing project was to demonstrate 
compliance/non-compliance with the total hydrocarbons and the 
carbon monoxide parts per million (ppm) corrected to 7% oxygen 
as required by the Permit/Certificate. 

The results of the aforementioned stack emission testing 
project utilizing the raw field data and laboratory analysis 
submitted to the Bureau of Technical Services for review and 
evaluation is as follows: 

New Jersey is an Equal W n i i r y  Employer 
Recycled Paper 



THE PLANT #3 
TEST RESULTS 

CONTAMINANT 

- 

RUN NO 1 RUN NO 2 RUN NO 3 ALLOWABLE 

Nitrogen Oxides 
(as NO21 

Total Hydrocarbons 
(as propane) 

Total Hydrocarbons 
(as methane) 

Carbon Monoxide 

THE PLANT 113 
PRODUCTIOM RA!t'ES 

Run Time Tons /Hour 



The Permit/Certificate lists a maximum asphalt production 
rate at 5,000 lbs/batch 1/60 hrs/batch. 

The Technical Services calculations of the raw field data 
and the reported results of the laboratory analysis submitted 
indicated substantially the same test results as reported by Air 
Recon, Division of Recon Systems Inc. 

The results of the test project indicate that the total 
hydrocarbons (as propane) and the carbon monoxide emission 
rates from the Plant # 3  were within the ppm allowable emission 
standards required by the Permit/Certificate during all test 
runs. 



State of New Jersey 
DEPARTMENT OF ENVIRONMENTAL PR0TECTK)N 

DIVISION OF ENVIRONMENTAL QUALITY 
Bureau of Technical Services 

CN 411 
Trenton, N.J. 08625-041 1 

(609) 530-4041 

March 19, 1992 

Mr. Edwin M. Gately 
Environmental/Safety Compliance Supervisor 
Tri County Asphalt Corporation 
R.D. #3, Box 561 
Lake Hopatcong, New Jersey 07849 

RE: Compliance Stack Emission Test Results 
Tri County Asphalt Corporation 
APC Plant ID No. 25009 
NJ Stack No. 001 
P/CT No. 93317 (Permit Log No. 90-4886) 

Dear Mr. Gately: 

This Bureau has completed the review of the stack emiesion test 
report dated February 3, 1992 prepared by Air Recon for the 
compliance tests conducted on the above referenced source operation. 
The stack tests were conducted and the test report was rubmitted in 
accordance to the conditions of approval of the permit application. 

Our review of the stack test results has indicated the following. 

The test results indicated compliance with the emission standards 
stated in the permit application and/or permit approval 
conditions. We will notify the appropriate regional enforcement 
office of the status of this project. 

A summary of the test results are being forwarded to the local 
regional enforcement office for final disposition. If you have any 
questions regarding our determination of the test resulta, please 
call me. 

Chief 
Bureau of Technical Services 

c Mike Papp - NRO 



TO: 

FROM : 

SUBJECT : 

State of New Jersey 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL QUALITY 
Bureau of Technical Services 

CN 41 1 
Trenton, N.J. 08625-041 1 

(609) 530-4041 
March 20, 1992 

MEMORANDUM 

Mike Papp, Regional Enforcement Officer 
Northern Regional Enforcement Office 

Edward Choromanski, Chief 
Bureau of Technical Services 

Tri-County Asphalt Corporation - Rockaway, New Jersey 
Stack Emissions Test Program 
APC Plant 25009 
NJ Stack No. 001 
P/CT No. 93317 (Log No. 90-4886) 

AMENDED REPORT 

Stack emission tests were conducted on December 11, 1991 at the 
above referenced facility. The purpose of these tests was to 
quantify the emissions of Carbon Monoxide (CO) and Total Hydrocarbons 
(THC) being emitted to the atmosphere from the Batch Mix Asphalt 
Plant. The test results are them compared to the allowable permit 
limits. In addition, stack emission tests for Nitrogen Oxides 
(NO,) were also conducted. These tests were for informational 
purposes only. 

Len Sobolewski reviewed the submitted stack test results. His 
review indicated that the emissions of Carbon Monoxide and Total 
Hydrocarbons (as methane) were within the allowable permit limits, 
for all test runs. 

In addition NO, emissions tests were conducted for information 
purposes. Based on the average NO, concentration of 35 ppm, the 
permit volumetric flow rate of 45,000 ACFM, average percent moisture 
of 19 and a stack temperature of 240°F, the NO, emission rate is 
calculated as 6.96 lbs/hr. Based on 2,000 hours of operation of this 
source, a annual NO, emission rate of 6.96 tons/year is calculated. 

The stack test results should be accepted as determining 
compliance with the permit limits for CO and THC. No enforcement 
action should be taken on the NO, data. NO, emission limits are 
currently under negotiation with the New Jersey Asphalt Pavement 
Association. 

c Milton Polakovic 
Louis Mikolajczyk 
Len Sobolewski 

M w  Jersey is an Equnl @pcv?uniry EmNopr 
Recycled Paper 



TO: 

FROM : 

SUBJECT : 

State of New Jersey 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL QUALITY 
Bureau of Technical Services 

CN 41 1 
Trenton, N.J. 08625-041 1 

(609) 530-4041 

March 20, 1992 

MEMORANDUM 

Ed Choromanski r ,  
Len Sobolewski ,, 

Tri-County ~s$h&lt Corporation 
311 West Main St. 
Rockaway, NJ 
APC ID No. 25009 
NJ Stack No. 001 
P/CT No. 093317 
Log No. 01-90-4886 

AMENDED REPORT 

Emission stack tests were conducted on the Plant #3 (NJ 
Stack No. 001) at the above subject facility on December 11, 
1991. The purpose of the testing project was to demonstrate 
compliance/non-compliance with the total hydrocarbons and the 
carbon monoxide parts per million (ppm) corrected to 7% oxygen 
as required by the Permit/Certificate. 

The results of the aforementioned stack emission testing 
project utilizing the raw field data and laboratory analysis 
submitted to the Bureau of Technical Services for review and 
evaluation is as follows: 

New Jersey is an Equal Opportuniry Employer 
Recycled Paper 



CONTAMINANT 

-- 

RUN NO 1 RUN NO 2 RUN NO 3 ALLOWABLE 

Nitrogen Oxides 
(as NO,) 

Total Hydrocarbons 
(as propane) 

Total Hydrocarbons 
(as methane) 

Carbon Monoxide 

THE PLANT # 3  
PRODUCTION RATES 

Run Time Tons /Hour 



The Permit/Certifica.te lists a maximum asphalt production 
rate at 5,000 lbs/batch 1/60 hrs/batch. 

The Technical Services calculations of the raw field data 
and the reported results of the laboratory analysis submitted 
indicated substantially the same test results as reported by Air 
Recon, Division of Recon Systems Inc. 

The results of the test project indicate that the total 
hydrocarbons (as methane) and the carbon monoxide emission 
rates from the Plant #3 were within the ppm allowable emission 
standards required by the Permit/Certificate during all test 
runs. 



Recon 5 Johnson Dflw, l? 0. Box 130 
Raritan, W 008694130 

Ckvrsron of 
RECON S YS TEMS. Inc 

(oae)srs= 
FAX (908) 526- 788 7 

Connecticut (203) 293- 12 12 
Mess~d,usetts (508/ 75242 17 
New Hampshire (603) 43 1-7500 

AsnnsyJmnia (2 15) 433-55 1 1 

COMPLIANCE 
STACK SAMPLING REPORT 

For 

TRI-COUNTY ASPHALT CORPORATION 
ROD. 3, PO BOX 561 
Lake Hopatcong, NJ 07849 
Attn: Edwin M. Gately 

Source Tested: 

BAGHOUSE OUTLET STACK (Plant 3) 
Rockaway Asphalt facility 
311 West Main Street 
Rockaway, NJ 07866 

Prepared by 

Thomas J. Weber, VEC 
Chemical Engineer 

In Fulfillment of Purchase Order No. A005043 

RECON Project No. 6088A 

Test Date: December 11, 1991 

Report Date: January 24, 1992 

ST-2 



Recon 
D~vis~on of 

REIECON SYSTEMS, Inc. 

COMPLIANCE 
STACK SAMPLING REPORT FOR 

TRI-COUNTY ASPHALT CORPORATION 

BAGHOUSE OUTLET STACK (Plant 3) 
ROCKAWAY. ASPHALT FACILITY 
311 West Main Street 
Rockaway, NJ 07866 

INTRODUCTION 

The above-referenced source was sampled for nitrogen oxide 
(NO, as NO2), total hydrocarbon (as propane), carbon monoxide, 
carbon dioxide and oxygen emissions on December 11, 1991. 
This report contains the following information. 

PAGE 

SUMMARY 

PERSONNEL AND CERTIFICATIONS 

SAMPLING rX)CATIONS 

VELOCITIES/FLOW RATES 

GAS COMPOSITION 

NITROGEN OXIDE EMISSIONS 

HYDROCARBON EMISSIONS 

CARBON MONOXIDE PiISSIONS 

PROCESS INFORMATION 

ALLOWABLE EMISSIONS 

NOMENCLATURE & LABORATORY INFORMATION 

SAMPLE CALCULATIONS 

CALIBRATION DATA 

APPENDICES 

I - NJDEPE APPROVED PROTOCOL AND AIR PERMIT 
I1 - ORIGINAL DATA AND CALCULATION SHEETS 
I11 - CEM STRIP CHART RECORDINGS 
IV - REAL-TIME DATA SUMMARY SHEET 
v - EHISSIONS CALCULATIONS TABLE 



The following results were obtained: 

Run 
Date 
Time 

issions Data 

Nitrogen Oxides 
-2.l 

PPmv (wet) 
PPmv (dry) 
ppmv @ 79 O2 (dry) 

Total Hydrocarbons 
hLmzaml 
PPmv (wet) 
PPmv (dry) 
PPmv @ 79 Qz (dry) - 
ppmv (wet) 

PPmv (dry) 
PPmv @ 79 4 (dry) 

Any remaining sunpl8 from this projact will ba retainmd for sixty days from the 
data of this report unless dirmctad otharwism. 



Recon 

PERSONNEL AND CERTIFICATIONS 

?I= SMPLINO ON TBIS PROJ'ECT WAS PERlWRUBD BY: 

Thomas F. Mattei Thomas J. Weber 

George H. Wagner I1 

cUCULR2IONS AMD REPORT ?RE?AlWfIOM UBlU P B l W O U o  BYs 

Thomas J. Weber 

THI5 TESTING WAS OBStRMD BY1 

Richelle Burkeen 
Jeff Meyer 
Edwin M. Gately 

i 
I 

THIS REPORT IS S W I T T B D  BY: 

! 

Thomas J. Weber, VEC 

NJDEPE 
NJDEPE 
TRI-COUNTY ASPHALT CORPORATION 

Chemical Engineer 

APPROVED BY: 

George H. Wader 11 - 

~anagmr 
- 

Real Time Stack/Air Testing 

p ElqsoN?@& 
I CERTIFY THAT,- MY KNOWLEDGE , ABILITY, , , ON TaIS PROJECT 
WAS REPORTED TRULY, AC-TELY AND COMPLETELY. 

FIELD SUPERVISOR: 

PROJECT MANAGER: 

AirRECON VICE PRESIDENT: 

TION 
L IN THIS REPORT AIID, TO 

TRUE, ACCURATE AND COMPLETE. 

RIdiAm F* TORO, CIH 
CIH #4340 



FACILITY-OWNER CERTIFICATION 

I CERTIFY UNDER PENALTY OF LAW THAT !CHE INFORMATION PROVIDED IN THIS DOCUMENT IS 
TRUE, ACCURATE, AND COMPLETE. 

I AM AWARE THAT TRERE ARE SIGNIFICANT CIVIL hND CRIMINAL PENALTIES, INCLUDING 
FINES OR IMPRISONMENT OR BOTH FOR SUBMITTING FALSE, INACCURATE OR INCOMPLETE 
INFORMATION. 

I AM THE HIGHEST RANKING INDIVIDUAL WITH DIRECT REJOWLEDGE AND OVERALL 
RESPONSIBILITY FOR THE INFORMATION CONTAINED IN THIS REPORT. 

&DUJ/A G,crr i~ /  
I 

NAME 
/- 3i- SL 

DATE 

M. w 

SIGNATURE 

SHOULD THIS REPORT INDICATE A VIOLATION HAS OR M&Y HAVE OCCURRED OF ANY PROVISION 
OR CONDITION OF A PERMIT OR CERTIFICATE OR ANY APPLICABLE LAW, REGVWITION, OR 
RULE : 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND AM FAMILIAR 
WITH THE INFORMATION SUBMITTED IN THIS APPLICATION AND AU ATTACHED DOCWENTS 
AND; BASED ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPOMSIBLE FOR 
OBTAINING THE INFORMATIONI I BELIEVE THAT SUBMITTED INFOEUlUTION IS TRUE, 
ACCURATE AND COMPLETE. I AM AWARE THAT ARE SIGNIFICANT CIVIL AND CRIMINAL 
PENALTIZS, INCLUDING THE POSSIBILITY OF FINES OR IMPRISONMENT OR BOTH, FOR 
SUBMITTING FALSE, INACCURATE OR INCOMPLETE INFORMATION. 

I AM A PRINCIPAL EXECUTIVE OFFICER OF AT LEAST THE LEVEL OF VICE PRESIDENT OF 
THIS CORPORATION. 

s GNATURE m 
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Bvts~on of 
RECON SYSTEMS, lnc. 

OCITY AND FLOW RATE DATA 

Run 

! 
Date 
Time 

Stack Diameter (in) a -----.----------------------------- 
Stack Cross 
Section (sq ft) M . 6 2  ................................... 

Barometric Pressure 
("Hg) 

, Moisture ( %  vol) 

Standard Conditions are 70°F, 29.92 "Hg. 



Dlvfsfoo of 
RECON SYSTEMS. Inc 

Run 

j Date 
Time 

Z By Volume 
fIzLmam 

CO2 3 . 7 u '  

O2 14.6- 

N, (By Difference) 8 1 . 7 d  



Recon Raritan, NJ 08869-0130 
Olvisan of 

WCON SYS TEMS, Inc 

NITROGEN OXIDE -IONS 

Run 
Date 
Time - 
No. of Sampling Points 1 

Sampling Time (min) 6 0 d  

Nitrogen Oxides 
( a s d  
PPmv (wet) 
PPmv (dry) 
ppmv @ 7% 0, (dry) 



HYDROCARBON EMISSIONS 

Run 
I Date 

Time 

a natg 

t No. of Sampling Points 1 

Sampling Time (min) 60 

missions Datg 

Total Hydrocarbons 
(as Provane) 
PPmv ( w e t )  2 3 w  
PPmv (dry) 28V 

PPmv @ 7 %  0 2  (dry) 63 V 



Recon Raritan, NJ 08869-0130 
I)rb+von of 

RECDNSYSTEMS. lnc. 

ON MONOXIDE EMISSIONS 

Run 
Date 
Time 

No. of Sampling Points  1 

Sampling Time  (min) 60 

m i s s i o n s  Data 

carbon Uonoxide 
PPmv ( w e t )  
PPmv (dry) 
ppmv @ 7% 0, (dry) 



L)rvnol of 
RECOHSYSTEMS, lnc. 

Raritan, NJ 08869-0130 

I 
The following process information was supplied to AirRECON 

i personnel by Edwin M. Gately of TRI-COUNTY ASPHALT. 





Olvnron of 
RECON SYSTEMS, Inc 

Raritan, NJ 08869-0130 

The following allowable emissions are based on our understanding of 
the applicable regulatory rules and regulations. Since we are not 
always privy to the situation, these should not be accepted without 
confirmation from relevant sources. 

Particulate 
Federal Regulations 
State Regulations 
State Permit 

Sulfur Dioxide 
Federal Regulations 
State Regulations 
State Permit 

Sulfur Trioxide and 

Federal Regulations 
State Regulations 
State Permit 

troaen Oxides 
Federal Regulations 
State Regulations 
State Permit 

Bvdrocarbon (VOS. VOCI 
Federal Regulations 
State Regulations 
State Permit 

Other : 
Federal Regulations 
State Regulations 
State Permit 

Reference Allowable 

We do not have sufficient information to determine 
allowable emissions. 



Time 
min 
OF 
OC 

*nto 
"Hg 
m no 
p i 9  
rq ft 
i n  
micron 
fume  
f Wrin 
. d m  ' 

ufa 
1 m r  
D r / h r  
X 
X 
X wl 
X lrOt 
PPN 
grains 
w 
'!'Q 
gral rn/drcf 
gr/dJtf 
u p l m  
W t  
C 

= military t i r  
= a i l u t u  
= -ea F l n n h . i  t 
= bgmr k n t i g r d e  
= indm8 wter (pnuun or vwur) 
= inchr N f m f y  <9nuu, or mu) 
= m i l l l a e t m  of rcaxy Cpmmm-or  our) 
= povdr of prrrrun prr rqun f ~ ~ h a @ e  
= .grra feet 

: ;o-mara 
= f m p . c a a a n d  
= faet pa rdn r ta  
= cuMc w par .fnute of total a88 flow a t  flow in^ cmd f t i an  
= UMC toat por d ~ e  of total an flow at WF, 29,92Wg 
=pourLpr- 
= I r f t f d  (Imrl m i t s  per hour 
= v o l ~ p u ~ l l w n n f ~ t o ~ w c # m d w t n v l p w  
= wi*t pmrnt far ro l ih ,  liquid8 
= -1- per OIlt 
= uri*t prr#rt - v o l u r  of WaaaIB omwimtr priaiLlim vo lu r r  of tot81 g88 
= x 15.4 
= d- lo:, 
= a i l l f l r r r  W m 
= -In8 of pollutants per d i c  foot of dry r a c k  ~ l r  a t  *F, 29.92 =hg 
= graiw&ef 
= a i a q r r r  of pollutants pc a M c  rt.r of' total st& sl. at  2s0c, 760 n Mg 
= a f l l i g r r r / l i t a r  of l iquid = pp by weight i f  apeetfic gmity  of Liqufd = 1.0 
= e lamta t  cmrba, 
= ewQn dioridr 
= edw formi- witr per arbic r t e r  of a i r  
= drr i ty  of fibm per w n  aillinter a an a i r  f i l te r  
= canarrtmti* of f i b  p u  a b i c  c e n t i r t a  in a i r  - 81-1 hydrogrn 
= aoL.cular 
= utu 
= e lamta l  nitrogw, 
= mt.cul r  nitmgen 
= # + - n i t r i c  orid. plu nitrogrr diaxf& teportd ma quivmlmt nitrogen dioxlde 
= etrrrt.1 rutfur 
= w l fv  d i a l &  
= sutfut trioride 
= sulfate 
= wltvlt  u i d  
= d f  ide 

e 1 - - 1 1 ~ 1  d lo r lne  or h l o r i &  - bydrqcm chloride 
= . l e a l  f l u o r i n  or f lyridr 

rtkrw * - e l m 1  acysan . 
= .ol.cular ar*fpm 
= a r m  
r 1- mpmamts the d n i u  detutabi l f ty  l i m i u  
r . q u L t o s c l e u t h n  - nar 6t.Ctd 

~ r m t  h.~f (6y utch particulate) = partiadate m u  a o l l r c t d  iwan node,  &, eyeton, fl-k h ~ t d  
hose, ud flit* of W U41W t ra in 

8 u k  lklf (wet cat& p.rtfcul8te) = r r t~ i .1  d l w t a d  i n  fqJll)m oft- filter of €PA urp l i ng  t ra in  
organic wt at& - reaf6. a f t w  low t v t u r e  (Mf wapomtfan of ~ I c h l O P O f o r o  umd to  extract w l tb le  

r t e r l a l a  fra the wt catch 
wet c#ch = widu after hi* t r p n t w w  (&F) WmpOP8tiOn of utff lef t  after ethcr/chlorofwa 

atmet ion 
~ a r k r r t i b l r  = v o l a t i l r  = loas oh heatiw a 55O0c r f terbryinp a 100% 
Ash = raidw after heating 9 5 5 0 ~ ~  



Raritan, NJ 08869-0130 

SAMPLE CALCULATIONS 



J o e  d /?,WA: .B 
RECON SYSTEMS, INC. SUEET NO 

'1 1 
5 johnson @ r i v e  P.O. Box 130 

RARITAN. FIE* JERSEY 08869-0130 CALCULATED BY 

(90) 526-1000 FAX (908) 526-7886 CHECKED BY D A T E - -  -. 

SCALE - 

I .) S A ~ P L E  C 4  L C L ( L . ~ T I O N S  a 



. - -Recon . -  
Division of 

RECON SYSTEMS, IIU. 

CALIBRATION DATA 



METERING s r m n  ~ALIBRATIOU C ~ I A  SHEET 
FOR U L I B R T I W  AFrEQ L!E 

SYSTEM 10 NO: / DATE: 12:/9!9/ BY x. 
FIELD MTER SIN: <VS/9 /   ST^. n R .  sf*: 7'469/ 

IMTERMEDlATE DELTA I 4  0.2 IN- $0. MI. V X U W  2 i'S*Ls H9 

WROMETllC PUEISURE % 7 INCUES = Pb 

L 0 4  cr* o 2.1 IHCUES wp ns PUZSSSE mo: ak 

-If T L  WUE US CMMGEO IOP T U I  RWE M W I M  VALMS fiEW TO U.S. €PA *Elm 5. ?-ti 

5.3.2. 

Pb + DELTA ti < t ,  - a> 
vf( Tr) 



.. 
! .  
f 

- Scott Specialty Gases, Inc. 

2530 HAMILTON BOUCEVGRD, SOUTH PLAINFIELD, NJ 07080-010/10/?0 
i PHONE: 201-754-770(:1 FAX: 20 1-754-7303 
;_,,,,-,,,,,-,---------------.I.I--II--III===~**~===~=~~========================== 

REI~D?: PROJECT #: 07-07813 
R3UTE 202 F'O #: 6761 

THREE BRIDGES NJ 08887-0000 
AT7:RECEIVING DEPT ---__-___-__------------------------------------------------------------------ 
CYLINDER #: ALMO69729 ANALYTICAL ACCURACY: +/-  2% 

COMPONENT 

OXYGEN 
NITROGEN 

REQUESTED ANALYSIS 1 
CONCENTRATION ( MOLES) U/M 

6.  0 PCT 6.00 PCT 
BALANCE G4S N / A  

ANALYST: WPRWED BY: ---------,--,,,,--,- 
ADDISON WILLICIMS ADELA SY 







Scott Specialty Gases, Inc. 
...- ? 

! Shipped 37'7 - ,.-..~..v HAM I LT'OW BOULEVkfiD SOIJTH PI-A1 NF I E L D  NJ 07081:)-i:)Ot:)i-1 
From: ?!7*ne: 9(:10--754-77[:!(-: Fa:< : 9(118-754-73(:)3 

I C E R T I F I C A T E  O F  A N A L Y S I S  

-----------_-_ _-_ __.------------.----.-.--------------_--------------------------. 
FF'ECOZ4 SYSTElv!S PROJECT #: 07-1298C; 
TOM WEBE;R 05;  -r~17 WC;'~  S'E PO*: 8919 
F' 0 BOX 317 ITEM #: 07023411 4kL 
5 JOHl\ISON CFi IVE DATE: 11/19/91 
RAR 1 TAN N; f3886$-(:)3 17 _--_________-______------------------------------------------------------- 

CYL I niDER k : ALM~:: 19X!;$ 4NALYTICAL GCCURACY: +/- 2% 

CQfiCPNENL 
PROFANE 
A I R  

REQUESTED GhS ANFILYSIS 
CONC MOLES ------------- (HOLES 1 --------- 
27. F'PK 23.9 PP!: 

BAL BAc 

PLUMSTEAOVILLE. PENNSYLVANIA / TROY MICHIGAN. HOUSTON. TEXAS DCRHAM, NORTH CAROLINA 
SOUTH PLAINFIELD NEW JERSEY FREMONT. CALIFORNIA WAKEFIELD. MASSACrl2SETTS I LWGWN'T. COLORADO 

@AT34 ROUGE LOUISIANA 



- .  r> ': 
, Scott Specialty Gases, Inc. ad '- 

Shi pped 2330 HANILTOd HBOULEVARD SOUTH P L A I N F I E L D  NJ (:)708C;-(:)i:I(:,C! 
Fr orn: Phone: 9(:@-754-77<:1(:1 Fa;< : 908-754-7303 

C E R T I F I C A T E  O F  A N A L Y S I S  

RECON SYSTEMS PROJECT #: (37-1 3980 
TOM WEBEH OR TOfi MATTE P0:B: 8919 
P 0 BOX 317  I T E M  #: 07023ci 1 4 A k  

5 JOHNSON DRIVE  DATE:11/19/91 
kFlR I T A N  NJ 08969-031 7 -----------------_------------------------------------------------------- 

C Y L  I NDEk -#  : At#[ :12633L A N A L Y T I C A L  ACCURACY: +/- 2% 

GO!POb!ENI 
PROPANE 
U I R  

REQUESTED G6S ANALYSIS 
--GWG-!!!QLES- 

IL:CI 
,WLESL- 

c - a(-) . PPM J L . (I PF'l"! 
BAL BAL 

ANALYST: ------ 
5.y' 

APPROVED E*: r&---- - 
JO O'SHEU 

PLUMSTEAD\'IUE. PENNSYLVANIA 1 TROY. MlCHKiAN I HOUSTON. fEXAS WFIWAU. CAROLM 
SOUTH PUlNFlELC NEVI JERSEY CREMONT. CALIFORNIA I WAKEFIELD, MASSAC-IUSEITS I L m ,  COLORADO 

RATON ROUGE I 01 IISIANA 



, Scott Specialty Gases, Inc. 
t E:ni #ped -7- - ~dst-1 HAN 1 I.-I uI\: bt_li-l~,E'dARD SOUTI4 F'LS 1 NFS 

1 C E R T I F I C A T E  O F  A N A L Y S I S  
! 

. I_ .____-____-_______.___---~ .--. ._.--.--.------.--.-*.- - ---------.---.-.-----_-.------------------ 
PRCIJECl' # : 07- 12Y8C; 
$u:$: 8914' 

F a BOX 317 1 TEm #: f:17023$.11 
5 J CI-iI\ISON DR I VE DRTE:  11/19/91 
EAR I TAN 2 (:188&,9-i:!3 17 ---___-_____-______------------------------------------------------------ 

CYL I NDEF: # : &Lm(:)2&,23& A N ~ L Y T I  CAL &ZCURACY: +/-  27. 

REQUESTED GAS CINALYSIS 
CONC MQLES, -------- 

Bt:; . =.p?+ 
: , ,  

PLUMSTEADVILLE. PENNSYLVANIA TROY. MICHIGAN f HOUSTON, TEXAS D-?HAM. NORTH CAROLINA 
SOUTH PLAINFIELO. NEW JERSEY 1 FREMONT CALIFORNIA 1 WAKEFIELD, MASSkCr-SnS 1 LONGMOM. COLORADO 

EATON ROUGE. LOUtSiANA 



' I  ' 1 

' - Scott Specialty Gases, Inc. 
0 r, 
rt CS 

APPROVED BY: 
ADELm 

PLUMSTEADVIUE. PENNSYLVANIA I m y ,  MlCHKiAN I -TON. T M S  Dl3W. NOFIfH CMIOLWA 
SOUTH PLAINFIELD. NEW JERSEY 1 FREMONT, CALIFORNIA I WAKEFIELD. MASSACHLSRTS I L W M W ,  COLORADO 

BATON ROUGE LOIJISIANA 



! 
Scott Specialty Gases, Inc. 

I "3: HAA X T O N  BgULEVARO SDUiB " L A 1  h' : E - I  
PHONE : -754-770<:) F4X : 3:) 1-754-733; ___________________-----_------------------------------ - - -- 

R E G = ' ~ ~  f 'F:L cL - - -' - 

F:EQC)ESTED 
CONCENTRATION 

DA'E CiF ANALYSIS:  10/08/90 

ANALYST : o&=--d$.~& 4PPROVED BY: --:- ------- 
ADDISON WILLIAMS ~ ~ E L A  ~ ' y  

FLUMSTEADVILLE. PENNSYLVANIA i TROY. MICHIGAN I HOUSTON. TEXAS 2 -=-;'I NORTH CPROLlNA 
3C JTH ?LAINFIELD NELV JERSEY I FREMONT. CALIFORNU WAKEFIELD. MASSAC--5:-5 LmGMOtiT. COLORADO 

RLfON ROUGE LOltlSlLNA 



- 
t 
i 2330 HAMILTON BOULEVARD, SOUTH PLAINFIELD, NJ- 

PHONE : 26 1-754-7700 FAX : 20 1-754-7303 ............................................................... -------- 
i RECON SYSTEMS PROJECT #: 07-11252 

F' 0 BOX 3 1 7  PO t :  8169 
S JOHNSON DRIVE 

t RARITCIN NJ 088A9-0000 

m : r & d *  
------__-----_-_------------------------------->,----------, -- 

CYLINDER #: 1L1462 ANALYTICAL ACCURACY: +/- 1% 

COWONENT 

LARPON DIOXIDE 
NITROGEN 

REQUESTED ANALYSIS 1 
CONCENTRATION ( MOLES) U / N  

18.0 PCT 1 7 . 8  PCT 
BALANCE N/A : 

DATE OF ANALYSIS: 7 / 1 6 / 9 1  --- W P R O W D  BY: ANALYST: --------- -----,- 
ADELA SY DONALD DUDICS 

PLUMSTEADs'ILLE. PENNSYLVANIA TROY. MlCHGAh t3USTW. T f  84s 3 W W .  NORfn CAWLINA 
SOUTH PUINFIELD. YEW JERSEY I FREMONT. CALIFORNIA H'&<EFIELO U* i j~CHUSETTS I LONQMONT, Cot- 

RATON ROlKsc : &llSIANA 



i 

Scott Specialty Gases, Inc. 
"u 

I 

SATE O[= QI\.PI,YS Ic  : E / :f /Ti:' 

~ F ' ~ R O V E D  EY: 
ACJ? I SaPi i4 I L,- I AM5 

PLUMSTEADVILLE. PENNSVLVUU I T m Y .  LtlCHKjAN I HOUSTON. TEXAS I WFIHAM. NORTH CAROCWA 
SOUTH PUWFIELO. NEW JERSEY 1 FREMONT. CALHOANIA I WAKEFIELO. MASSACWJSE~S I LC)NGMONT. COLORADO 

6 A T O N  ROUGE I OUISIAN~ 



. ! -. 0 Scott Specialty Gases, Inc. qi I 

! 2330 HAMILTON BOULEVARD, SOUTH PLhINFIELD,  NJ 07080-0 5 / 2 4 / 9 1  
PHONE: 201-754-7700 FAX : 201-754-730s _--------___---_--_----------------------------------------------------------- 

. RECQN SYSTEMS PROJECT #: 07-1 0582 
i i 

P 0 BOX 317 PO #: 7B48 
5 JOHNSON DRIVE 
RAR I TAK NJ 08869-0000 

-- ......................................................................... 
CYLINDE5 #: ALN015705 ANALYTICAL ACCURACY: +/- 2% 

I 7  IC OXIDE 
I1 ..OG€N - OXYGEN FREE 

REQUESTED ANCILYSIS 1 
CONCENTRfiTION ( mOtES) U/M 

95.0 PPM 9c. 2 PPM 
BALANCE N / A  

DATE ff ANALYSIS: 5/14/91 

A P P R M D  BYg - -  
JOHN O'SHEA A E L A  SY 

PL'JMSTEAOVILLE. PENNSYLVANIA I TROY. MIWIGAN HOUSTON. TEXAS 3-=M. NORTH CAROLINA 
53UTH PUINFIELD. NEW JERSEY I FREMONT. CALIFORNIA ' WAKEFIELD. MASSAC-',S-7TS ILONOMOM, COLORADO 

BATON ROUGE. LOLJISIANA 



. ' . *Recon Raritan, NJ 08869-0130 
hwof l  of 

RECONSSTEMS Inc 

APPENDIX I 

NJDEPE APPROVED PROTOCOL & AIR PERMIT 



-- 
I ; 5 Johnson D d ,  PO. Box 130 4 i j  -~ecoi ic ;.'hdan, NJ 088694130 

- ConnQiW (203) 293- 12 12 
Massachusetts (508) 75242 17 3 1 :?-: 

4 - m) 52C1000 New Hampshire (603) 43 1-7500 waion or 
M C O N S ~ S J M ~ ~  FAX (908) 526-7887 Phnnsyhnia (2 15) 433-55 3 1 

GENERIC COMPLIANCE. 
STACK TEST PROTOCOL 
FOR EVALUATION OF 

CARBON MONOXIDE, 
NITROGEN OXIDES, 
TOTAL HYDROCARBON 
(AS CH,) EMISSIONS 

FOR 

ANY HOT MIX ASPHALT PLANT 

Prepared by 

Thomas J. Weber, VEC ( e x t .  533) 
Chemical Engineer 

Thomas P. Brown, REM (ext. 532) 
Senior Environmental Specialist 

Submitted to 

NEW JERSEY DEPARTMENT OF 
ENVIRON'MENTAL PROTECTION & ENERGY 
Division of Environmental Quality 
Bureau of Technical Services 
380 Scotch Road, CN 411 
Trenton, New Jersey 08625-0411 

AirRECON Reference No. 91-335~ 

September 26, 1991 



1.0 INTRODUCTION 

1.1 PERMIT INFORMATION 
1.2 PLANT SAFETY REQUIREMENTS 

2.0 PROCESS INFORMATION 

3.0 SAMPLING LOCATIONS 3 

3.1 ACCESSIBILITY OF SAMPLING LOCATIONS 

4.0 COMPLIANCE TEST METHODOLOGIES 

4.1 SUMMARY 
4.2 REAL-TIME SAMPLING SYSTEM 
4.3 TOTAL HYDROCARBON (AS METHANE) MEASURING 

EQUIPMENT 
4.4 NITROGEN OXIDES (NOX) MEASURING EQUIPMENT 

8 

8 
4.5 CARBON-MONOXIDE MEASURING EQUIPMENT 10 
4.6 OXYGEN/CARBON DIOXIDE MEASURING EQUIPMENT 11 
4.7 PERFORMANCE STANDARDS FOR CONTINUOUS EMISSION 

MONITORS (REAL-TIME ANALYZERS) 11 

5.0 QUALITY ASSURANCE PROCEDURES 

5.1 CALIBRATION DATA 14 
5.2 CALIBRATION PROCEDURES FOR INSTRUMENT ANALYZERS 15 

6.0 FINAL REPORT 16 

6.1 REPORTING OF RESULTS 16 
6.2 INFORPUTION INCLUDED IN THE FINAL TEST REPORT 17 

APPENDICES 

I - PERHIT INFORMATION 
11 - SUPPLEMENTARY INFORMATION ON INDIVIDUAL 

AirRECON MONITORS 
I11 - COMPLIANCE TEST PRODUCTION DATA FORM 



1.0 INTRODUCTION 

In an agreement between the New Jersey Department of 
Environmental Protection & Energy (DEPE) and the NEW 
JERSEY ASPHALT PAVmENT ASSOCIATION (NJAPA), each asphalt 
plant must be tested to prove compliance with the 
established gaseous emission limits for carbon monoxide 
(CO) , total hydrocarbons (as methane), and nitrogen 
oxides. 

As part of that agreement, a generic protocol is required 
by the DEP. AirRECON has developed this generic 
protocol, addressing the requirements specified by Mr. 
Edward ~horomanski of the DEP's Division of Environmental 
Quality, Bureau of Technical Services. 

The test program will entail triplicate, one-hour, 
compliance test runs to be performed for the 
determination of the above-mentioned parameters, and 
volume percent oxygen (0,). 

RECON would be responsible for performing all onsite 
emission sampling for the above, as vell as the submittal 
of a final report that details all of the results, and 
the sampling and analytical methods employed. 

1.1 PERMIT INFORMATION b 

A copy of the generic protocol requirements are in 
Appendix I. 

1.2 PLANT SAFETY REQUIREMENTS 

Level D protection, such as a hard hat and safety 
shoes, glasses & gloves, etc. is required. 



2 . 0  PROCESS INFORMATION 

Process information will be plant-dependant. Generally 
speaking, several thousand pounds of asphalt mixes are 
produced per batch. The number of batches produced is 
based on product demand. Every effort will be made to 
perform the tests on a clear day, which is instrumental 
in high product demand. 

The process will be-operated at maximum permit conditions 

( 2 5 % ) .  The number of batches and approximate weight per 
batch will be recorded for each test run. This process 
information and the operating parameters listed on the 
permit will be completed on an emission test production 
data form by plant personnel. The form will be included 
in the final test report. 



3 . 0  SAMPLE LOCATIONS 

As per the criteria of 40 CFR 60, Appendix A, Reference 
Method 1, the selected measurement site must be 

Located in a stack or duct whose diameter is at 
least 12 inches; 
Shown not to have swirling or cyclonic flow; 
At least two duct diameters downstream and one-half 

diameters upstream from any flow disturbance (such 
as a bend, contraction, expansion,), or from a 
visible flame. 

For a rectangular cross section, an equivalent diameter 
(D.) will be calculated from equation 3.1 to determine 
the upstream and downstream disturbances. 

Equation 3.1 D,= 2 x L x W /  ( L + W )  
where; L = Length and W = Width. 

If possible, the sampling location will be located where 
there is positive pressure in the duct. The sampling 
location for each plant will be approved by letter prior 
to performing the tests. 

3.1 ACCESSIBILITY OF SAMPLING LOCATIONS 

It is the responsibility of the client to save all 
sampling ports and extensions installed, opened 
(where applicable) and ready for testing. 



4.0 COMPLIANCE TEST METHODOLOGIES 

4 . 1  SUMMARY 

The proposed emission test program will be 
performed for the determination of the following 
parameters utilizing the test methods specified in 
Table 1. Three (3) one-hour, compliance emissions 
tests will be conducted on the outlet. 

A11 proposed test methods conform to 40  CFR 60, 
Appendix A test procedures or those of the DEPE. 
Oxygen and carbon dioxide will be measured during 
each of the three tests. 

TABLE 1 

PARAMETER - 
Total hydrocarbons NJAC 7:27B-3.7: nProcedures 
(as methane) for the Direct Measurement 

of Volatile Organic 
Substances Using a Flame 
Ionization Dete~tor.~ 

Nitrogen oxides (NO,) US EPA Reference Method 7E , 
laDeterminationofNitrogen 
Oxides Emissions from 
Stationary source$. 
(Instrumental Analyzer 
Procedure) 

Carbon monoxide US EPA Reference Method 
10, nDetermination of 
Carbon Monoxide Emissions 
from Stationary Sources." 
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US EPA Reference Method 
3A, "Determination of 
Oxygen and Carbon Dioxide 
Concentrations In 
Emissions from Stationary 
Sources. 

The onsite instrumentation utilized in the 
performance of US EPA Methods 7E and 10 as well as 
New Jersey Air Test Method 3 will include the 
following: 

Total hydrocarbons JUM Engineering Model VE-7 
(as methane) Flame Ionization Detector 

or Ratfishe Model RS 55 
Flame Ionization Detector 

Nitrogen oxides (NOx) Thermo Electron Model lOAR 
Chemiluminescent NO, 
Analyzer 

Carbon monoxide Thermo Electron Model 48 
Gas Filter Correlation CO 
Analyzer 

Total hydrocarbons, NO,, CO, and 0, are sampled and 
calculated with the following additional 
information: 

Location of the Sampling Points Within tho Stack: 
USEPA Reference Method (RM) 1 will be utilized, 

l4oisturo Content O f  Flue Gas: A gas sample is 
extracted from the stack at a constant rate. 



Moisture is removed from the sample stream, 
condensed via four Greenburg-Snith impingers, and 
is determined gravimetrically. The reference method 
utilized is US EPA Method 4. The percent moisture 
determined in a one-hour test will be used for all 
three tests. 

4.2 REAL-TIME SAMPLING SYSTEM 

RECON' s real time monitoring system (RTMS) consists 
of a sampling interface system (SIS) and instrument 
control panel, which has numerous continuous 
emission monitors. All monitors conform to the 
design and performance criteria out1ined.h the 40 
CFR 60, Appendix A. Supplementary information on 
the monitors used during the test program is in 
Appendix 11. 

The sampling interface systezi consists of the 
following components: 

Heated sampling line 
Stainless steel probe 
Particulate filter 
Three-way valve 
Calibration gas line 
PEL-4 conditioner box 
Heated distribution box 

The SIS allows for extracting and transporting 
filtered stack gases to the individual instruments 
while maintaining the temperature well above the 
dew point of the gases. In this instance, THC, NOx, 
CO and 0, will be continuously monitored. All 
instrument output signals are recorded by a Molytek 
Model 3702 data logger at a rate of at least one 
data point per minute and are conveyed to an FT-70 
Panasonic or equivalent computer, where the data 
are stored. 



A Rustrak Ranger I1 data logger nay be employed to 
collect pollutant concentratior.~ in lieu of the 
computer. 

Each monitor will be calibrated before and after 
each test with three appropriate certified master 
gases. These gases will be approximately 20% to 30% 
of span, 50% to 60% of span, and 802 to 902 of span 
for each instrument. High purity nitrogen gas will 
be used to zero the CO, NO, and 0, monitors. 
~ydrocarbon-free air is used to zero the THC 
analyzer. 

Instrument response time and calibration-error 
tests will be performed for each instrument. 
The sampling system will be lezk-checked at the 
beginning and end of each day. 

4.3 TOTAL HYDROCARBON (AS METHANE) EXISSIONS MEASURING 
EQUIPMENT 

Total hydrocarbon (as methane) emissions is 
determined using New Jersey Air Test Method Three, 
section 3.7, entitled "Procedures for the Direct 
Measurement of Volatile Organic Substances using a 
Flame Ionization Detector, E Photo-ionization 
Detector, or a Non-Dispersive Infrared Analy~er.~~ 
This method is applicable to the determination of 
the concentration and mass emission rate of a known 
volatile organic substance (VOS) or a mixture of 
known VOS in defined proportions. 

AirRECON will use an FID for quantification of total 
hydrocarbons as methane in tke gas stream. A 
representative sample is introduced to a calibrated 
FID via the sample trrtnsport system described in 
Section 4.2 above under conditi~ns which prevent 
condensation of the effluent gzs and which remove 
particulate matter. 



The flame ionization detector uses a well 
controlled flame to combust the hydrocarbons within 
the gas stream. Hydrocarbons are actually ionized 
by the flame, and the detector (typically a thin 
platinum wire) measures this ionization energy of 
the carbon-hydrogen bonds that are broken. The 
detector's response is directly related to the 
number of carbon atoms contained in each organic 
molecule of the sample. Output from the detector is 
electronically converted into a concentration based 
on the compound(s) used to calibrate the FID. In 
this instance, the FID will be calibrated with 
three, certified master calibration gases of known 
concentrations of methane. All of the methane gases 
used will be appropriate to the range during the 
test. Concentrations of total hydrocarbons, 
including methane, will be determined for each 
test. 

This total hydrocarbon analyzer will conform to 
performance specifications listed in section 4.7, 
which meets 40 CFR 60, Appendix A criteria. The 
range of the FID will be zero to one thousand parts 
per million by volume. 

4.4 NITROGEN OXIDES (NOx) MEASURING EQUIPMENT 

A Thermo Electron Model 10 AR Nitrogen Oxides 
(NO,) Analyzer will be employed to measure NO, 
concentrations during the testing. 

Principle of Operation: The chemiluminescent 
reaction of nitric oxide (NO) and ozone (0,) provide 
the basis behind this group of instruments. 
Specifically, 



Light emission results when electronically excited 
NO, molecules revert to their ground state. 

To measure NO concentrations, the gas sample to be 
analyzed is blended with O3 in c reaction chamber. 
The resulting chemiluminescence is monitored 
through an optical filter by a highly sensitive 
photomultiplier tube, which is positioned at one 
end of the chamber. The filzer/photomultiplier 
combination responds to 1igP.t in a narrow- 
wavelength band unique to the above reaction. Thus, 
there is no interference. The output from the 
photomultiplier tube is linearly proportional to 
the NO concentration. 

To measure NO, concentrations, (i.e., NO plus Nq), 
the sample gas flow is diverted through an NO2-to-NO 

thermal converter. The chemiluminescent response in 
the reaction chamber to the convertor effluent is 
linearly proportional to the NO, concentration 
entering the converter. 

NO,-to-NO Converter: To measure NO,, as was stated, 
the NO2 is first converted to NO. This conversion is 
accomplished by passing the sazple gas through a 
thermally insulated, resistance-heated, stainless 
steel coil. 

With the application of heat, NO: molecules from the 
sample are reduced to NO nolecules. A 650 C 
environment is recommended for the conversion. 

The TECO NO, analyzer range will be set at 1.5 to 
2.5 times the emission limitaticn. 
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4.5 CARBON MONOXIDE MEASURING EQUIPXENT 

Carbon monoxide concentrations will be determined 
by infrared (IR) spectroscopy employing US EPA 
Reference Method 10. A representative sample of 
stack gas is directed to the CO analyzer via the 
sample transport system described previously. The 
sample enters the analyzer and is passed through a 
measurement cell. 

While the sample is in the cell, an IR source 
located at the focal point of a concave mirror 
shines a beam through the measurement cell and 
through a parallel reference cell. A chopper disc 
rotates to send the IR beams alternately through 
the sample and reference measurement cells. 

The radiant beams, after passing through the two 
cells, are reflected by a second mirror onto two 
photo detectors with spectral filters. The 
detectors convert optical energy from the radiant 
beams into electrical signals. The signals from 
the reference cell are compared to signals from the 
sample cell. 

Any absorption of the IR beam in the sample cell by 
CO in the sample causes a proportional difference 
in the signals from the sample and reference cell 
beams. This difference is converted electrdnically 
into an output signal that is linearly proportional 
to the concentration of CO in the sample. 

The CO analyzer will conform to performance 
specifications listed in Section 4.7 ,  which meets 
40 CFR 60, Appendix A criteria. The range of the CO 
analyzer will be zero to one thousand parts per 
million by volume. 



O~vnron of 
RECON SYSTEMS. lnc 

4.6 OXYGEN MEASURING EQUIPMENT 

Real-time analysis for oxygen will be performed on 
a Infrared Industries model 2200 electrochemical O2 

analyzer. Values will be displayed in volume 
percent. 

The sensor contains an anode, electrolyte, and an 
air cathode, to which the diffusion of oxygen is 
severely restricted by a barrier. At the air 
cathode, oxygen is reduced to hydroxyl ions, while 
an oxidation reaction occurs at the metal anode. 
Current is proportional to the rate of consumption 
of oxygen. The range of operation for this analyzer 
is zero to twenty-five percent by volume. 

4.7 PERFORMANCE STANDARDS FOR CONTINUOUS EMISSION 
MONITORS (REAL-TIME ANALYZERS) 

The specific instrument type and model number were 
identified in Section 4.1 and shall conform to the 
following criteria outlined in 40 CFR 60, Appendix 
A, US EPA RM 6C: 

Analyzer calibration error: + 28 of the 
span for zero, low-range, mid-range, and 
high-range calibration gases. 

Zero drift: 2 38 of the span over the 

period of each run. 

calibration drift: f 32 of the span over 

the period of each run. 

Sampling system bias: f 52 of the span 

for the zero, low-range, mid-range and high- 
range calibration gases. 
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Prior to the start of testing, these four 
aforementioned performance tests will be conducted. 
A synopsis of each is described below. 

The analyzer calibration error test consists of 
introducing zero gas (less than 0.25 percent of the 
span) , mid-range calibration gas (between 50 and 60 
percent of the span) and high-range calibration gas 
(between 80 and 90 percent of the span) to the 
measuring system and recording the analyzerst 
response. ~ l l  calibration gases utilized during 
the CEMS conformance tests will be certified master 
standards. 

The error check will be considered invalid if the 
gas concentration displayed by the analyzers 
exceeds + two percent of *the span for any 
calibration gases. 

The sampling system bias check is performed by 
introducing a zero and either a mid-level or high- 
level calibration gas to the CEMS (at the 
calibration valve located at the sample probe 
outlet) and recording the analyzers response. The 
gases are introduced until a stable response is 
achieved then, the other gas is introduced. 

The measuring system response time will be 
determined by observing the zimes required to 
achieve stable response for toth the zero and 
higher-level gases. The samplin~ system bias check 
will be considered invalid if the difference 
between the gas concentrations displayed by the 
measurement system for the ar.slyzer calibration 
error check exceeds five percen:. It will also be 
considered invalid if the sczpling system bias 
check exceeds five percent of =he span for either 
the zero or higher-level calibrrtion gases. 



After the system performance tests are completed, 
the testing will begin. Immediately preceding and 
f.ollowinq each test run, a zero and calibration - - - -  - 
drift test will be performed in the exact manner as 
the sampling system bias check was performed (see 
above). 



5 . 0  QUALITY ASSURANCE PROCEDURES 

This section describes quality assurance procedures used 
to ensure the accuracy and quality of the data acquired. 
Calibration will be perf ormed as per 40 CFR 60, Appendix 
A, Reference Methods 1-6C. 

5.1 CALIBRATION DATA 

All pretest calibration data for sampling and 
analytical equipment will be made available onsite 
at the time of the first test to any NJDEP 
representatives. Copies of all pre-test and post- 
test calibration data will be included in the final 
report. 

5 . 2  CALIBRATION PROCEDURES FOR INSTRUMENT ANALYZERS 

Quality assurance for the Continuous Emission 
Monitors requires that prior to measurement of 
concentrations and once for each test run, 
that the sampling and analyzer system be 
calibrated at four points. All calibrations 
are performed by introducing calibration gas 
into the sampling system near the sampling 
probe and comparing the measurement system 
response of the gas to the actual value of the 
calibration gases. All gases will be certified 
master calibration gases traceable to NBS 
reference materials. The calibration procedure 
is described below. 

After achieving proper operating condition, a zero 
gas (nitrogen or hydrocarbon-free air) is passed 
through the system and into the instrument, and it 
is adjusted into agreement with the zero gas. A low 
level span gas is then introduced into the 
instrument, and if necessary, an adjustment is made 
to equal the span gas concentration. 
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At this point, the high level and middle level span 
gases are then passed through the instrunent to 
check linearity. Without adjustment between spans, 
values displayed by the instrument must agree 
within 5% of full scale with all span gases before 
analysis may begin. Furthermore, a system response 
time test will be conducted to determine the time 
required for the system to have a 95% response to a 
sample of known value. 



6.0 FINAL REPORT 

6.1 REPORTING OF RESULTS 

The test report will be certified by a New Jersey 
licensed professional engineer or a certified 
industrial hygienist. It will be submitted, by the 
plant, to ,the Bureau of Technical Services within 
thirty days after completion of the testing. All 
test results will be reported in a manner 
consistent with the requirements of NJDEP and the 
US EPA. 

Pollutant concentrations for THC, NO,, (if 
applicable) and CO will be reported in parts per 
million by volume on a wet basis (ppmvw), parts per 
million by volume on a dry basis (ppmvd) , and ppnvd 
corrected to seven percent oxygen. Oxygen will be 
reported in terms of volume percent. 

6 . 2  INFORMATION INCLUDED IN THE FINAL TEST REPORT 

AirRECONts final test report for this project will 
include the following: 

Original field data sheets 
observations and notes 
A summary 
An emissions section for each parameter 
A personnel and certificatio~s sununary 
Calibration data for all san?ling equipment used 
Sampling location diagrans 
Gas composition data 
Process information 



A copy of an originally approved test protocol 
8 Manufacturer's calibration gas certificates 

Copies of the real-time strig-chart recordings. 

A completed copy of the proposed compliance test 
production data form (as shoirn in Appendix 11) will 
also be included with the final report. The report 
will be issued in triplicate. 

Submitted by: 

C/ 

Thomas P. Brown, REM 
Chemical Engineer 

Approved by: - - 

George H. Wagner I1 
Manager 
Real-Time StackITesting 



APPENDIX I 

PERMIT INFORMATION 
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i.- 
To : Emission Testing Consultants --.-- i, -. .- 

1- 
--. 
\ I ,  

--. 
Regarding: Generic Testing Protocol for Hot Xix -_ -N -1 -- -- . 

Asphalt Plant Compliance Testing I. L. 
.--.I 

From: Generic Protocol-Task Group 
The New Jersey Asphalt Pavement Association 

The New Jersey Department of Environmental Protection, 
Division of Environmental Quality has defined new gaseous 
emission limits for Asphalt Plants. Each plant in New 
Jersey must be tested by June I, 1991 to confirm compliant$* 
with those limits. The New Jersey Asphalt 6 
Pavement Association has met with Mr. Ed Choromanski, Chief 
Bureau of Technical Services, to streamline protocol 
requirements for that .testing. We write to you on behalf of 
the Association Members to define the testing requirements 
and to ask for your quotation. 

Emission Testing. consultants will be able to develop and 
submit to The ~upervisor/Technical Review, Bureau of 
Technical Services a generic protocol for the compliance 
testing of any asphalt plant. Plant owners will then be 
able to inform Technical Services in writing that their 
plant will be tested by a Consultant whose pre-approved 
protocol is on file. The generic protocol eliminates the 
need to have protocols submitted and approve6 for each plant 
tested. Time is of the essence since all plants must sign 
on to a generic protocol or have their own protocol approved 
by October 15, 1991. An additional benefit to the generic 
testing program is advanced scheduling with Technical 
Services will not be required- Consultants nust give only 
seven days notice of which plant they will test next. 

NJAPA's goal is to reduce the testing cost for our members. 
We expect that the generic protocol defined here and the 
single sampling port at ground level will translate into 
lower costs. There are also the economies cf scale, NJAPA 
represents over 60 asphalt plants of the 94 slants in New 
Jersey. Most plants remain to be tested. We would likea 
your quotation to test our member's plants. Your quotation 
should be broken down into two components: (1) Lump Sum to 
mobilize and report results, ( 2 )  Per day cost to perform the 
compliance testing. Please give with your quotation the 
minimum number of plants required to obtain the quoted 
testing rate. Your quotation will be made available to our 
members, they would contract with you individually. 



We invite you to submit a protocol to Mr. Choromanski's 
attention as soon as possible. Our members must chose 
consultants from those with approved protocol's. If you 
have testing protocols already approved in New Jersey it 
should be a simple matter for you to modify them as 
described here. Please keep Cliff Heath informed as to 
your progress. Cliff is President of our Association and 
can be reached at (609) 655-2030. 

We look forward to hearing from you. Feel free to call me 
at (609) 641-2781 with any questions or problems. 

Robert E. ~ r a i k  
Chairman, Generic Protocol Task Group 
New Jersey Asphalt Pavement Association 

cc: .Mr. Ed Choromanski 



Generic Protocol Requirements 

A. Compounds To Be Tested For 

1. Oxygen, USEPA method 3A 

2. Carbon Monoxide, by USEPA method 10, calibration 
range 0-1,000 ppm 

3. Total Hydrocarbons (Expressed as Methane) by New 
Jersey Method 3 (Modified EPA method 25A), ?&- 
calibration range 0-500 ppm, 

& - 
a. Moisture determination can be done by EPA method 4. 

A single sample drawn over one hour and the results 
used for the 3 hours of compliance testing. 

4 .  Nitrogen Oxides (optional but recommended) USEPA 
method 7E 

B. Sampling 

L. Emission limits are in units of concentration (Parts 
per Million) therefore volumentric determination is 
not required. Sampling can be done from a single 
point preferably where pressure is positive. Sampling 
location must be approved by letter for each plant 
testing. 

2. Three one hour sampling runs are required, I I 
Calibration must be checked between each hour of 
data in accordance with EPA test methods. Master 
Gases are acceptable for calibration. 

3. Protocol must include all six items from Technical 
Service Sampling Methods (see attached) 

1. A Standard report form with results added at test 
site will be acceptable. Results require Profess5onal 
Engineer or Certified Industrial Hygienist 
Certification. 

2. CO and THC (as Methane) results are to be reported in 
units of parts per million dry volume, and parts per 
nillion dry volume corrected to seven percent oxygen. 

3. Oxygen concentration must be reported in unit of 
percent. 



4. Sampling methods to be utilized as part oi the testing 
program. 

a. Summary of each method to be utilized including any 
deviations from the reference methods. Simply 
listing the methods is not acceptable. 

b. Description and/or labeled diagram of each sampling 
train. 

c. Description of each train's operation and 
parameters to be recorded and monitored during the 
test run. 

d .  Description of the leak check procedures for each 
train, including continuous monitors. 

e. Description of saiple volumes and detection limits 
where applicable. Include justifications. 

f. Calibration procedures for all pertinent sampling 
equipment, including but not limited to: 

Dry Gas Meter 
Office Meter 
S-Type .Pitot Tubes 
Temperature Sensors 
Nozzles 
Rotameters 
Continuous Monitors 
Span Gas Certifications 



- 
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NEW JERSEY STATE DEPARTMENT OF PNIRONMEWAL PROTECITON 5f 

I 
DMSION OF ENVIRONMENTAL QUALITY 

AIR POLLUTION CONTROL PERh4IT PROGRAM 
BUREAU OF NEW SOURCE REVIEW 

CN on 
?RPFIDN*NEWIERSEY 08625 Date: 8/24/90 

1 TRI COUNTY ASPHALT CORPORATION 
E3WIN M. GATLY 

.- - -  E3 3 SCX 56:  
LAKE HOPATCONG , NJ, 07649-0000 

Plant Location: BYRAM TUP. 
C .  ,uunty: SUSSEX 
App1:cant's Designation of Stack:004 
Asplication Log #: 01903158 
Approval Date: 8/21/90 
?ermit/Certif:cate 8 :  093317 

This letter is to advise you that an alteration to a Permit to 
Construct, Install, or Alter Control A p p a r a t ~ s  or Equipment and 
Certfficate to Operate Control Apparatus or Equipment has been 
approved znder the authority of chapter 106, F.L. 1967 (N.J.S.A. 
26:2C-9.2) by the Bureau of New Source Review as referenced above. 

 he correspondence that you sent will be added to the appropriate 
stack file. The information is incorporated into the application 
and constitutes an ENFORCEABLE PERMIT CONDITZ3N. Unless revised 
herein, 31: previous conditions of approval continue to apply. 

If ~ O C  5ave any questions regarding this docuaent, please write to 
the Bureau of New Source Review at the above address. Questions 
regarding Certificates to Operate should be directed to the 
R e ~ i o n a l  Office. 

Approved by: 
Chief 

C: FLie 
Regional Office 



I 
N J. Department of Environmental Protection N J. Deparrmrnt of Environmental Rotection 
Division of Environmental Quality Division of E n v b a m c d  Quality 

! Burcau of Enforccmcnt Operations Burcau of Enforasmi Opcrraions 
! 2 Babcock Place Twin Riven Rofdaml Bldg. 

Wen Orange. New Jasey 07052 EastWindror,Ncwkrsey 08520 
(201) 669-3935 (609) 42607% 

Coven Counties of: w - 9  

Hudson & Union 

NJ. DepMment of Euvironmcnral Protection 
Division of E a v i r o ~ ~ ~ l d  Quality 
Bureau of Enforcement Operations 
1259 Route 46 
Parsippany-Troy Hills. NJ. 07054 
(ml) 299-7700 

Covers Carntia ofi Burlingdon, Mcmr, 
wksu, 
Molunoutb&Oecrrn 

NJ. l k p t x m t  of Eavhmmtal R d o n  
Division ofEalfkam!d Qurlity 
Bureau of E n f m  opcntio~ 
' I h e ~ t W & C a p a r t c C a u n  
20 East Clanenton Rodnrd Floor 
GiWsboro. NJ. 08026 
(609) 346.807 1 

Covers Counties of: Hunterdon, Morris, Covers Countia ok Athotic, Camden, 
Somerset, Sussex, &PC -9 

Pasaic & Warren Curbtrhmd,Salan 
& Gioueter 

CERTIF'XCATE STATUS CODES: 0 1  - Tcmpomry Opauing C a t i f i i  
05 - Five YearOpmrin/Catifi 
5 1 - Conditional -Temporary (See Coadirion Checked) 
52 - StackTut Required 
55 - Five Year Conditional (See G m d h h  Ckcked) 

CONDITIONS THAT WILL APPLY: 

- The owna/opcrrtor shall not cummcc, inarll, w or ause to k u d  this quipmcnt in a 
mrrnerwhichriUdinodonbehg&tcctabh by sense of smell in my- exceptfa 
t h o s e ~ f e a s o v a ~ & t h e o t f f l a o r o p a r o r ~ ~ r ~ w a o c c ~ .  

No visible emissions. exclusive of condensed water vapor 

No person shall cause. suffa. allow or pamir particles to k emitted from &is stack or 
chimney into tbe outdoor air, the shade or Pppearance of which is greater rhn 10% opacity, 
exclusive of visible condensed water vapor. 

Special conditions (see attackd) 

NOTE: 

If  tbis item is &ked this Operating Ccrb'ficatt is not approved lor s&rt up. 



I . . comUtion8 for CO and TBC 
- - - -  A t t a c h o a t  to Cutificata lwkr 093317 

I m g  llttrkr 1-90-3158 
Apprarrd Dat. 8/21/90 

1 
Th. follovirrg coaditionr nplaco any pt.riow admaion lirik on 
condition8 cone-g carbon monoxide (CO) 8ad total -arbon 
(TEC) ai8aiom for tha u p h a l t  mi.% r mtack optrating 
certificate rufuoncod .botn. 

I 
Bri.sions f z a  t h m  stack, 4vuag.d otnr .ay 60 rfrmk porfod 8 

1 shall not - m y  of cozmmbtratioa 1 U t l  in Tabla 1, = 
nunred ia  put. p u  million by voltmot dzy brrria, caxactc.d to 7 - 
p.zc.nt oxygaa (ppvd at 7% 0 ) Capli.nca awl1 k 
&teained by tha rue of Mmr J-& U Teat MatkrA 3 for l%C 
(10-J.A.C. 7t27B) urd U8-A bferama Ili.tbad 10 (40 CIR Puet 60, 'A 
Appodix A )  for CO or: by ConUnuoua Mrraion Honitorr and '3 
R.cordur (CILT & R'a) appmmd by tho D.prrt.l.irt. :-A a. 

carbon Yono%id. (CO) 
PFMVD AT 7% o2 



I 'dm 8- ~ i o 1 1  to th. c-t of-- rwplnd t08t.8 tb. 
Corplnll .ball r a t  for approval a -1.d doscription of 
tb. -1irrg port locatioar , s ling ipoa t ,  rnpliag and ! analytical ptocodurer and operat "% g c 03 tionr for such tost8 1,. 
tot 

0. Coapuay rhall contact tb. Buruu of Sbchdcal Smmrices -at  
(609)530-4041 to 8chdUO a ~l;rtUdly ~crpt8blO ta8t 
data . 

f .  C v f l  shall 8-t two c0pf.8 of th. Wt mad+. to +h. 
Chiof, Bmroau of 'hchnical m i c a # ,  within 30 day8 of tb. 
colplatioa of tu t iag .  Tho toat -ulta mat k c.rUfbd 

.- a New Juaoy licon8od pmfo8rioarl mgismor. 

g. Tho Departnnt m y  aceopt othu t o a t  (aftoz 
1988) qa.ult8 u fulfilling the80 tasting 
appmvd by tha Chief Buruu of C.chnicrl ~ C O S .  

b* Th. D.p.rtwnt .dditi& Wtfng f a  cuboa 
maorid., t o w  hydmCaqpoa8, rod ot&z pollutrntr  u . 
condition of r U l O V d  of tb. 5 ccrotific.k. I f  
tho= hu b..n toat* (vithia 30 mntb.] of tha 
m w a l  date, tho Chiof, B u u u  of TacbniClf m i c m  
apprwa thoro tort8 t o  s a t i r e  all, olt p ut of, t h  5 y u r  
tl)amfal tor t  xquirannt.  

(if applicabl.) 

a. Tho sut conduct r t rck ' t . . k  w- to Ootobrr 31, 
1990, t b  Clhlrf, OF 

ria .ad vi-ut M P ,  in  v i t h * M t i e n  - ** 2: .:. " 
b. ibr- iIDC concoatratloa vith RAP rhall not ucaad 2SO 

at 7* O2 for  60 linak -Lodm 
_-C . 

c.  A mubum of 25 ppvd at  7Q 0 hcrmaa i. allund 
b.- tb. -9. of 3 - b a d  t.'ta without MP .nd am 
a v u a p  of 3 ono barv teats vith 11l3, d u 8  amch o m  b u r  
tes t  w i t h  IUP i 8  lu8 than 125 ppl.d at 7I 02. 



- - i..:,. -, 
I . 
i 

- - Paw 3 of 6 
lag lo. 1-90-3150 

I 
- . . . :  . 

'do t9.t a t  ~ ~ i - 8  
u T&m% fined i n  

I a- te8t protocol ( 
amount of  RAP pmC.88.d 
8 ~ l l 8 o t + & ~ ~ C  

-- - 
a. Ba8.d on tha result8 of t a s t i ~ g  M P  in drum m i x  plants, thr 

Departmat my prohibit or o m i s e  lirit the charging of 
RZLP t o  thm drum i f  it i r  shown that tha oxposu.ra of the RAP 

- '-" t o  th. f l n o  or high taperatuses generally cauaea THC 
emissions which w e a d  tha above lhits. 

a. Contin- W88ion maitor8 for o m  and carbon monolid. 
shall k inatallad Juna 15, 1993. !Cbme w n i t o m  mast 
n e t  tho perfoxmaaca 8pcifiCatiorm outl iod la 40 -: 
CFR Patt 60 B .nd any o t h u  puforranca -t- --=. 
8p.cif id by tho Dmpartwnt. 2. 

- t 
b. Dotail. on +h. continuous -to=, -0- dewam ,; 

calibratioa, waitoring and opuatiag proca&umr, mb a 

pufoauwo 8pmcificatiom toat. 8b.11 be submittad b -$ 
6/15/92 t o  tho Chiaf, Ihuvau of hchnical Serp.icos f o r  w f o w  
and appzw.1. 

c. The Dopartnnt u y  ryiafrr irutallatioa and opmration of a 
continmot18 rf88ioa waitor for total hjldrocuboru (THC) if 
toat- iadica-8 cob-1 of C- mIhO%id. w i t h  
roqaird liait d o o m  mt r e m a l t  in control of TlPC v i tk in tho 
mqukmd lirit. -- 

d. lu M altuaatit. to t h  mtrk t n t i a g  r m q f a k a a a t  b : 
COPditiOa mmbu 2 for Ut8 rhfch & not m a  w, t b  
c- M y  hn-1 coat- W 8 i o o  Wtorr & kc- --; 
(C3SM & R e # )  f= cubon aonm4.& .ad orlqrn prios to  Octob.t 
3 1  1 1 CPI C R . Q p i m t  protoc01 is 9 - e  r/a==. . - -- -&-;* 

'< *- 
A'." - 

i. &d-rtuion-m--d. t . - tb .  
*%tad W'tb a t u c h d  f o a  to t b  ~ i o s a l  rnfotc-t 
0 f f ~ ' i -  J'wm 15, 1993, or Oe+ab.t 31, 1991 i f  coaditioa 
4(d):fr w i c a b l a .  



a. Adjuli+ bumas oyrtcras at least annually to insure optimum 
fual ataiutioa .ad fual/air mixing. Tb. fuel aymtam rbould 
ham a meximum fuol rata sottiag and matriction to provaat 
fuel rat. in .xcru8 of that rwirud for th. air flow 
rata for thm dqar. Coaburtion r lr ,  irreloding atoairiag, 
p .nd aocondarp aFr ahould k adjocltd to provide 
proper fuel atomization and good mixing for maxima 
combustion efficiency 0w)r tho operating mago of the fuel 
firing rate. 

b. Examine th. flight8 in the dzyoz at lm8t annually to 
deterria, who- flaw q\urrcfifag by aggragata is 
occurring. If 80, raplace or modify w i t h  appropriate flight8 
for tho colburrtion zona. 

-f i (1) Pravib. covu to pramat U g h  v a t u  contoat due to r : 
or 

(2) R.llw, aaad md aggragata f m m  pfl- at a 8uf ficimat 
haight akmo the bama to avoid chug* wet mix to the 

d. For drum d x  asphalt plmtr : 

- 
for Or&-Ac-20. 

t b . h o t 0 u . 8 t o t b a a g g m g a k . a d ~ ~ a + h n  
.-- of tho gamma uaPad tb. arm of tho uphalt 
iitjoct%oa. 

* 



(1) 8.tt.r: atalsrtion of the frul ovu tb. oat- fool 
fixing rat@ r.rrg.; 

(2) Bettor W g  of air aad fuel for iq~rovd coabumtion 
ef f i c i q ;  

(3) AutoRatic corbwtioa air c m m 1  bud on the fuel firlag 
rate; and 

(4) Reduction of oxcer;. .ir to tha optimum 1-1 to -so 
emiamioru. 

f .  COMidOX fprtb.r: dt~8th IB8  of tb. flight U ~ & l & w t  to . 
rdlace tho d q a r  d t  taparatura by iaerurrmiag hut traMfu .i 

to tha aggxmgrto. - - 
g.. Conmider rocirclrlation of .lit drp guu sad 

rclcopcry to prmhut tho corbtution .k: and 8ggzogata psi 
the dxyar fmd. .- 

he ~ontinia to walruta anti 41-t -la good opaati.9 :- 

practicaa to . i a L f s o  CO and TE . r f . # i 0 1 ~ 8  w i t h  a goal of 
250 uxl 125 pprd, rupctit.,ly. at 1% 02. 



I . -A - --: . 
lac& s h l l  bm aukmittad w i t h i n  30 &fl of tho and of 

.sn f h t  quutor of oath yaar bagin8 January ::--. T ~ o  f w t  npott 4.8 by Jan- 31, 1991. 

b. A f t =  Jbl J* l8 1994, t h ~  CV? U? -0.t +hat th. R . g i 0 ~ 1  
Enforcaont Offi- -a tha froquel~cjl of rcrporting, - .  
basad upon tba 8 8 i o n  lml8 achiaved .nd tha opuating . 

hiatory of tha p l m t .  
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---- ---- Stack  lowr rate calculator === AirRECON, Raritan, NJ. ==== 
1 "TOMFLOW3 " I 

I I COMPANY NAME: TRI-COUNTY ASPHALT CO, RUN No: 1 I 
I SAMPLE LOCATION: ROCKAWAY, NJ DATE: DEC. 11, 19911 . 
1 UNIT: BAGHOUSE OUTLET; PLANT 3 TIME: 10:24-11:24 1 
I ...................... I 1 I------------------------ FIELD DATA SHEET 1 
I I 
I 1 1  PRE-TEST TRAVERSE ( 1  METER 1 POST-TEST TRAVERSE 1 i 1 1 1  STATIC "H20 ==> 0.0 ) I  TEMPS ( 1  STATIC "H20 =a> 0.0 ( 
I POINT I I DELTA PI TEMP ISQRT(P)I I IN ( OUT 1 I DELTA P I  TEMP ISQRT(P) I 
1- - - - - - -1  1--------1------i-------I I-----l-----l I--------!------]------- 1 
I 1 l l  0.0 I I 0.00 1 1  49 1 54  1 1  0.0 1 I 0.00 1 
1 2 I1 1 I 0.00 1 1  so 1 55 1 )  I 1 0.00 I 
1 3 1 1  I 1 0.00 1 1  63 1 56  1 1  I I 0.00 1 
1 4 1 1  I I 0.00 1 1  67 1 59 1 )  I 1 0.00 I 
1 5 1 1  I 0.00 1 1  67 ( 59 1 1  I I 0.00 ! 
1 6 1 1  I I 0.00 1 )  68 1 60 1 1  I I 0.00 i 
1 7 1 1  I ( 0.00 1 1  68 1 60 1 )  I 0.00 1 
1 8 1 1  I I 0.00 1 1  69 ( 6 1 1 1  I I 0.00 I 
1 9 1 1  I I 0 . 0 0 I I  7 0 1  6 2 1 1  I 1 0.00 I 
1 1 0  1 1  1 I 0 . 0 O i I  71 1 62 1 1  I I 0.00 ( 
1 1 1  1 1  I I O . 0 0 1 1  7 3 1  6 3 1 1  I I 0.00 I 
1 1 2  1 1  I I 0.00 1 1  73 1 63 1 )  1 I 0.00 1 ,  
1 1 3  0 I I 0.00 I I I I I I 1 0.00 1 
1 1 4  I t  I I 0.00 l l  I I I I I 0.00 I 
1 1 5  I1 I I 0600 1 l I I I I I 0.00 1 
1 1 6  1 1  I I 0.00 l l I I I I I 0.00 I 
1 1 7  I I  I I 0.00 l l I I I I 1 0.00 ( 
1 1 8  1 1  I I 0.00 I I I I I 1 1 0.00 ( 
1 1 9  I1 I I 0.00 l l I I i i 1 0.00 I 
1 2 0  l l  i I 0.00 I I I 1 1  I I 0.00 ( 
1 2 1  1 1  I I 0.00 I I  I I I I I 0.00 I 
1 2 2  1 1  I I 0.00 l l I I I I I 0.00 I 
1 2 3  1 1  I I 0 -00  l l I I I I I 0.00 1 
1 2 4  I1 I I 0.00 l i  1 I I I 1 0.00 1 
1 2 5  1 1  I I 0.00 l I I I I I 1 0.00 1 I-------/ 1--------1------I----------I-----l i--------i------l------- 
I A'JG. I (  0.0 I ERR ) 0.00 1 )  

I 
63 1 1  0.000 1 ERR 1 0.00 1 

I I O P t % t = ' P P P l t l l P I t P t r = = ~ r e ~ r : ~ I ~ ~ 3 e ~ P P r : 3 C % ~ ~ % ~ ~ 3 e ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ = ~ = ~ - -  -- I 
I INPUT DATA 1 1 OUTPUT DATA I 

I 
I BARO.PRES,( "HG) 

I I I 
30.13 I I METER VOL.(STD-FT3) 37.78 I 

I METER VOL.(FT3) 38.078 1 I WATER VAPOR (FT3) 8.741 I 
1 1MP.CATCH (GRAMS) 185.3 I I PERCENT MOISTURE 18.19 1 
I METER CORRECTION F 0.97 1 I MOL.WT (DRY-#/#MOLE) 29.17 1 
( DELTA H ("H20) 1 .OO I I MOL.WT(WET #/#MOLE) 27.07 1 
I PITOT TUBE F 1 1 AVG. STACK PRES("HG) 30.13 1 
I STACK AREA(FT2) 1 I STACK VELOCITIES: 
I PERCENT OXYGEN 14.59 I I PRE-TEST (FT/SEC) 

I 

( PERCENT CO2 3.67 POST-TEST (FT/SEC) 
1 

1 PERCENT CO 
I I 

0.00 
I 

I I AVERAGE (FT/SEC) 
1 PERCENT NITROGEN 81.74 1 1  AVG. STD.(FT/SEC) 1 

I 

1 I I STACK FLOWRATE: 1 
I I I AVG. ACTUAL (ACFM) I 
I I I STD. AVERAGE (SCFM) 

DRY STD. AVG. (DSCFM) 
I 

1 I I 1 
~ = = = = = = = P P = P I = I P I = I = = ~ = = = P = P P ~ = ~ : = ~ ~ = ~ ~ ~ ~ ~ ~ ~ C ~ = = * ~ ~ ~ = * ~ ~ = = = = = ~ ~ ~ ~ = ~ ~ ~ ~ ~ = = ~  



I 
N T ~ R O C A R D O W  S A M P L I N G  D A T A  

UllCUE LWATIQY C @ RUN NO. - DATE [z/ilh I 



M O I S T U R E  D E T E R M I N A T I O W  

..- . 
..# 5 $1 d w$C M 1 0 .  DATE 

W S  ' ' CRAMS 

FINAL U E I m t  &Go i 
IWIlYGlER 1 IN IT IAL  YLlGHT ' T d 3 t ' I  

lYCREAK 

FINAL M I W I T  
IWIIWQR 2 IWlTlAL YEIWIT k t  Y.q 

IYCREASE 

FINAL MIOn 
IWIIWQR 3 

yU-*? 
IN IT IAL  LlElWlT 

F l u  WIQn 
SILICA GEL I N I T I A L  Y E I W t  

6 4 ( - -2  
L 26- 6 

SILICA GEL 1 % 6  

t 
I VELOCITY . B  

<ACTUAL) 

I N  STACK 

a& 

vs = ( ) JET; = t 1 ( = nrac 

~ L O C I ~  a stp V, - ~ t d  = V, (17.65) ( ~17.65) ( 
c 

2 = . ,  R/#C 
1 

-LE RATE OF ROTOQTER 
WF=S~OO~=SMOF 
29.92*HC 

W O ( E T R I C  PRESSURE M f N G  SAWLING (*HC) 

TEWEMWRE Of Wt fflL1I)I (&I) 

X O X O  =- 
( ) (29.92) 

Vm LIWIN) (3.53 X 16' C F n )  (60 M I N I 1  1) = ( ) (3.53 X 10") (60) 
CFY 





==== Stack Flowrate Calculator === AirRECON, Raritan, NJ. ==== 
I  TOMF FLOW^^^ 6$ 
I COMPANY NAME: TRI-COUNTY ASPHALT CO. RUN No: 2 
I SAMPLE LOCATION: ROCKAWAY, NJ 

1 
DATE: DEC. 11, 19911 

I UNIT: BAGHOUSE OUTLET; PLANT 3 TIME: 12:OO-13:OO 1 
I I------------------------ FIELD DATA SHEET ...................... I 

I 
I I 
I I I PRE-TEST TRAVERSE I I METER I (  POST-TEST TRAVERSE ( 
I ( ( STATIC "H20 ==> 0.0 I ( TEMPS ( I STATIC "H20 ==> 0.0 I 
( POINT I \  DELTA PI TEMP JSQRT(P)IJ IN ) OUT 1 )  DELTA PI TEMP JSQRT(P)I 
)-------I 1--------1------1----------1----- 1 \--------I------!------- I 
1 1 1 1  0.0 ( I 0.00 1 1  54 1 56 1 1  0.0 I I O . G C  I 
1 2 1 1  I I 0.00 1 1  58 1 61 ( 1  I 1 0.00 I 
1 3 1 1  I 1 0.00 1 1  60 ( 60 1 1  I 1 G.00 I 
I 4 1 1  I I 0.00 1 1  68 1 60 1 1  I I 0.00 ( 
1 5 1 1  I I 0.00 1 1  72 1 62 ( 1  1 I 0.60 1 
1 6 1 1  I ( 0.00 1 1  '72 1 63 ) (  I 1 C . C 5  I 
I 7 1 1  I ( 0.00 1 1  73 1 64 1 1  I 1 0.00 I 
1 8 1 1  I I 0.00 1 1  73 1 64 1 )  1 I 0.00 ( 

1 9 1 1  1 I 0.00 ( 1  74 1 65 1 1  I 1 c.0c I 
1 1 0  1 1  I I 0.00 1 1  7 4  ( 66 ( 1  1 I 0.00 I 
1 1 1  1 1  1 ( 0.00 1 1  74 1 66 1 1  I 1 0.00 I 
1 1 2  1 1  I I 0.00 1 1  '75 1 67 1 1  I 1 0.00 I 
1 1 3  1 1  I I 0 - 0 0  l l I I I I 1 0.00 I 
1 1 4  1 1  I I 0.00 I I I I I I I 0.00 I 
1 1 5  1 1  I 1 0.00 1 1  I I I I I 0.00 I 
1 1 6  I I  I I 0.00 I I I I I I I 0.00 I 
1 1 7  1 1  1 I 0.00 l l I I1 1 1 0.00 
1 1 8  I I  I I 0.00 1 1  I I I I I 0.oc I 
1 1 9  1 1  I I 0.00 I I I I I I 1 C . G O  1 
t 20 I1 I I 0.00 l l I  I I I 1 0.00 I 
1 2 1  I1 I I 0.00 i l I I I I I 0.00 I 
1 2 2  I1 I I  0.00 l l I I I I I 0.00 I 
1 2 3  1 1  I I 0.00 l l I I I I 1 0.00 I 
1 2 4  1 1  I  1 0.00 l l I I I 1 1 0.00 1 
1 2 5  0 I I 0.00 l l I I I I I 0.00 I 
I-------! 1--------1------1----------1-----1 l--------l------l------- 

0.0 1 ERR 1 0.00 1 1  
I 

I AVG. I I  66 1 1  0.000 1 ERR1 0.00 / 
l r = = ~ = ~ = ~ = r ~ = ~ = a ~ = = ~ = = = = = = = = = = r = ~ = a = r ~ ~ ~ = a = ~ ~ a a = ~ ~ ~ = = = ~ ~ ~ = = s e = ~ = = = = = = - -  -- I 
1 INPUT DATA I I OUTPUT DATA I 
I I I 
I BARO.PRES.( "HG) 30.13 I I METER VOL.(STD-FT3) 34.31 1 

I 

I METER VOL.(FT3) 34.770 I I WATER VAPOR (FT3) 8.755 1 
I 1MP.CATCH (GRAMS) 185.6 I I PERCENT MOISTURE 20.33 1 
( METER CORRECTION F 0.97 I I MOL.WT (DRY-#/#MOLE) 29.19 1 
( DELTA H ("H20) 1.00 I I MOL.WT(WET #/#MOLE) 26.92 1 
I PITOT TUBE F I 1 AVO. STACK PRES("HG) 30.13 / 
I STACK AREA(FT2) I I STACK VELOCITIES: I 
I PERCENT OXYGEN 14.68 I I PRE-TEST (FT/SEC) 
I PERCENT C02 3.77 POST-TEST (FT/SEC) 

I 
I I 

I PERCENT CO 0.00 I I AVERAGE (FT/SEC) I 
I 

1 PERCENT NITROGEN 81.55 I I AVG. STD.(FT/SEC) I 
I  I 1 STACK FLOWRATE: I 
I  I I AVG. ACTUAL (ACFM) 1 
1 I I STD. AVERAGE (SCFM) 1 
I ! I DRY STD. AVG. (DSCFM) 
I = = = = ~ P = I = P = = ~ = ~ P I I I = ~ = ~ ~ L P = = = ~ ~ : = ~ P ~ = = = ~ ~ C ~ = = ~ ~ = ~ ~ = ~ = ~ ~ ~ = = = = = = = = = = ~ = ~ = = = ~  I 

I 



B O Y  S A M P L I N G  D A T A  

RUN NO. DATE 17 ,/111,/4( 

PRE-LEM CHECK POST-LEAK CHECK 

ptSTU€ WPLIWG DATA A (4 

tQLP P l U l  RIRET 
M Y  GAS WTER 



SAMPLE L o c A T l m  6bcdai5e M N O .  @ ?  
9 7 

FINAL E I G H T  QJ. h 
IMPINGER 1 

"i" 
I N I T I A L  WEIGHT Lc7c - 3 
INCREASE 

FINAL E I G H T  6 6 53 
IWINGER 2 I N I T I A L  WEIGHT /307 9 

INCREASE 

FINAL WEIGHT 

IWINGER 3 
c(Gs 7 

INITIAL u m n T  C( 5q. 2 
INCREASE 

FINAL M I G H T  

S IL ICA  GEL 

DATE /<A/,/? 

S I L I C A  oEL 17.5 
TOTAL OF W E R  UUGHT 1635  ow0 

(ACTUAL) 

I N  STACK 

-3 

MFW * (Vs) ( 60 ) (KA)  = ( (60) ( ) = 

UWPU RATE OF R0TO)IETER 

WF = UF I 5500~ 
ZP.PZ-HG 
BAROMETRIC PRESSUE DURING U)(PLlNG (affi) 

TUIPEMNIE OF GAS STREAM (+WOf) 

X U X X  =.- 
( ) (29.92) 

. 
Vm L/)(IN) (3.53 X 105 CF/L) (60 WlN/ l  IIR) = ( (3.53 X 1 ~ ' )  (60) 

cFn  



1 'Yr 
4 4 

==== Stack Flowrate Calculator === AirRECON, Raritan, NJ. ==== 
I " TOMFLOW3 'I 

3 
I 

I COMPANY NAME: TRI-COUNTY ASPHALT CO. RUN NO: I 
I SAMPLE LOCATION: ROCKAWAY, NJ DATE: DEC. 11, 19911 
1 UNIT: BAGHOUSE OUTLET; PLANT 3 TIME: 13:31-14:31 ( 
I I------------------------ FIELD DATA SHEET ...................... I 

I 
I I 
I I I PRE-TEST TRAVERSE I I METER ( 1  POST-TEST TRAVERSE I 
I 1 1  STATIC "H20 ==> 0.0 1 1  TEMPS ( 1  STATIC "H20 ==> 0.0 1 
I POINT 1 1  DELTA PI TEMP ISQRT(P)(I IN 1 OUT ( I  DELTA PI TEMP (SQRT(P)I 
\-------I 1--------1------ I-------/ 1-----1-----11-------------1------- I 
I 1 1 1  0.0 I I 0.00 1 1  62 1 65 1 1  0.0 1 I 0.00 1 
1 2 1 1  I 1 0 . 0 0 1 1  7 0 1  6611 I I 0.00 I 
1 3 1 1  1 I 0.00 1 1  73 ( 67 1 )  1 I 0.00 I 
1 4 1 1  I ( 0.00 1 1  76 1 67 1 1  1 1 0.00 I 
1 5 1 1  I I 0.00 1 1  76 1 67 1 1  I 1 0.00 I 
1 6 1 1  1 1 0.00 1 1  75 1 67 I (  I I 0.00 I 
I 7 1 1  I I 0.00 1 1  75 1 67 ( 1  I I 0.00 I 
1 8 1 1  I 1 0.00 1 1  75 1 67 1 1  I \ 0.00 ( 
1 9 1 1  I ( 0.00 1 1  74 / 67 ( 1  I I 0.00 I 
1 0  1 1  I I 0.00 1 1  74 1 67 ( 1  I 1 0.00 I 
1 1 1  1 1  1 I 0.00 1 1  73 ( 67 1 1  I I 0.00 1 ,  
1 1 2  1 1  I I 0.00 1 1  73 1 67 1 1  I I 0.00 ( 
1 1 3  I I  I I 0.00 I I I I I I I 0.00 I 
1 1 4  I 1  1 I 0.00 l l I I I I I 0.00 I 
1 1 5  I 1  I I 0.00 l l I I I 1 1 0.00 I 
1 1 6  1 1  I I 0.00 l l  I I I I I 0.00 I 
1 1 7  1 1  I I 0.00 I I I I I I I 0.00 1 
1 1 8  1 1  I I 0.00 l l I 1 I I 1 0.00 I 
1 1 9  1 1  I I 0.00 I I  I I I I 1 0.00 I 
1 2 0  I 1  I I 0.00 l I I I I I 1 0.00 1 
1 2 1  1 1  I I 0.00 I I I I I I I 0.00 I 
1 2 2  1 1  I I 0.00 l l I I I 1 I 0.00 I 
1 2 3  I 1  I I 0.00 l l I I I I I 0.00 I 
1 2 4  1 1  I I 0-00 l l I I I I 1 0.00 I 
1 2 5  1 1  I I 0.00 l l  I 1 I I I 0.00 I I-------/ 1--------1------1----------1-----1 I--------]------]------- I 
I AVG. I I  0.0 I ERR ( 0.00 1 )  70 1 1  0.000 I E R R (  0.00 1 
J~========3=I'=Pl=t=*P~=i~========L5=~3:P========~=~~%~~===~~z==========l 

1 INPUT DATA I ! OUTPUT DATA I 
I 
I BAR0 .PRES . ( "HG) 30.14 

I I I 
I I METER VOL.(STD-FT3) 36.42 1 

( -HETER VOL. (FT3) 37.185 I I WATER VAPOR (FT3) 7.901 1 
[ IMP.CATCH (GRAMS) 167.5 I I PERCENT MOISTURE 17.83 I 
I METER CORRECTION F 0.97 I I MOL.WT (DRY-#/#MOLE) 29.19 1 
1 DELTA H ("HZO) 1.00 1 I HOL.WT(WET #/#MOLE) 27.19 1 
I PITOT TUBE F 1 I AVG. STACKPRES("HG) 30.14 1 
( STACK AREA(FT2) I I STACK VELOCITIES: 
1 PERCENT OXYGEN 15.39 I I PRE-TEST (FT/SEC) 

I 
I PERCENT C02 3.57 I I POST-TEST (FT/SEC) 

I 

I PERCENT CO 0.00 I I AVERAGE (FT/SEC) 
I 

I PERCENT NITROGEN 81.04 I I AVG, STD.(FT/SEC) I 
I 

I I 1 STACK FLOWRATE: 
AVG. ACTUAL (ACFM) 

I 
I 1 I 

STD. AVERAGE (SCFM) 
I 

I I I I 
I I I DRY STD. AVG. (DSCFM) 
)PIP====~~'~=DI=~'I~~~~~~P===I===P~====P=======~=~=========~=========== 

I 
I 



APPENDIX m 

CEM STRIP CHART RECORDINGS 
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APPENDIX IV 

REAL-TIME DATA SUMMARY SHEET 



DATE I TINE 

791-COBllY ASPEAL?, IIC . 
ROCIAWAY , R J  PIAST COYPLIABCE TesTs 
BAGiiOUSZ OUTLZT STACI; PLAIT 10. 3 
DlCsHiZR 11, li9l 
RUN I 1 

' lox 
PPIV , D I Y  ---------- 

33.8 
31.9 
21.6 
33.6 
41.7 
43,O 
41.2 
37.1 
37.1 
31.1 
31 -6 
29.5 
33,9 
39.9 
40,9 
42.6 
42.5 
41.4 
42.3 
42,6 
11.4 
40.5 
3S.3 
?f ,tJ 
33.5 
C 0 , j  
4i.3 
40 a 5 
34 .? 
21.8 
26.0 
31.1 
32.7 
30.5 
29.7 
24.: 
28.6 
30.7 
31.8 
32.2 
22.3 
32.3 
33,2 
32,2 

CO 
PPMV , DRY ---------- 

63,7 
192.8 
126.1 
94.5 
81.1 
1E1.6 
265.6 
247.9 
244.9 
243.2 
16G.6 
293. i 
89.1 
94.5 

100,6 
119.2 
13:.9 
119.9 
117.9 
135.8 
114.4 
182.5 
251.9 
263.6 
206.6 
127.3 
125.0 
!38.9 
329.2 
239.0 
131.2 
164.8 
229.5 
134.2 
323 .? 
371.9 
113.1 
115.2 
105.3 
110.1 
191.8 
291.7 
212.8 
313.4 



A V G .  = 35.03 P?IB,DRY 1 4 . 5 9  VOLX CRY 23.08 PPnF,WIT 199.34  PPNV,DRY 
BOX 0 2 T§t CO 



711-COVHIY ASTHALI , I A C  . 
E O C I A Y A Y ,  Aj PLANT CSNPSIABCE TESTS 
BBGiiOGSZ OLiZLZT S T A X ;  I L A J T  NO. 2 
D E C E N X R  11, 1331 
RUN t 2 

02 
POL %,DRY ---------- 

l5,6 
10.0 
16.1 
15.7 
1 5 . 5  
15.1 
15.4 
15.1 
14.9 
1 5 . 2  
15.2 
15.0 
14.9 
15.0 
15,l 
14.9 
!4,3 
13'6 
13,7 
i4.1 
14'5 
14.5 
14.8 
ll,4 
:4 , i  
13.3 
14.4 
14.3 
14.3 
14.1 
14.2 
14 1 
13.9 
14.1 
13.8 
14,: 
11.4 
14 3 
14.3 
:4,5 
14.5 
14.5 
i4.4 
11,5 

C02 
VOG t,DRY ---------- 

3.: 
3.  C 
j.0 
3.2 
3.4 
3 . 5  
3.1 
3.6 
3 . 7  
3.5 
3.6 
3.6 
3.7 
3 6 
3.6 
3.7 
4.1 
4.4 
4.3 
4.0 
3 9 
3 , ?  
3,? 
4.4 
1.1 
;.2 
1.0 
4.0 
4.0 
4.1 
4.0 
4 . 1  
4 .2  
4 . 2  
1.2 
4.0 
3.9 
4.0 
4,O 
3.9 
3.9 
3,9 
3.9 
3.9 





DATE t r r n z  

TPi-COUIiIP ASPHALT, IIC. 
ROCKAilAY, IJ PLANT COHPLIAICE TESTS 
JAGiOUSE OITLBT STXCS; PLABT A O ,  3 
D3CZn333 11, 193i 
Zt!i ? 5 

THC AS C383 
n n v ,  H;? ----------- 

16,2 
20'0 
26.8 
28,9 
25.5 
23,6 
2i,2 
20.7 
24.4 
21.3 
25.5 
22.8 
22#1 
21 .O 
11.5 
22.4 
24.9 
23.4 
20, i 
14,s 
20.2 
24.3 
28,s 
2i. 4 
25.8 
24.4 
i4.4 
25.0 
26,: 
25.4 
25.9 
22.2 
21.6 
20.6 
18.6 
17.6 
:.;.a 
20,o 
20.4 
20.6 
2i.6 
21 ,c 
21.0 
20,a 





APPENDIX v 

EMISSIONS CALCULATIONS TABLE 



..................................................................................................... I 
I ! Corpaay: IRI-C0011Y UPEALT CONPAlY 1 
! 1 Unit: BAGEOOSE OOTLET SIACK: PLAIT 3 1 
1 I S i t e :  ROCKAWAY, U j  i 
! i Date: DECENBER 11, 1991 ! 
I I 1 
I i i 
I !  I ( l i i r o g e ~ O x i d e s a s ( l 0 2 )  / Io ta lEydroca:boas(TBC) 1 
) I  I Genera! Par!rcters 1 %I= 46.01 LBILB-NOLE ( As Propane (C3B8) ; NU = 44,091 
I I  I I 1 I 
1 1  I 1 PPN~IS 1 P P ~ P ~  I 
1 1  RUB I BUS I Oxygen 1 coz I PPWV PPnv 1 x 0 2  I PPNV PDNV 7 % 0 2  I 
!I Ao, j ( $ 1  ( B i  / I t ,Dry i  ID11 I%, l r p )  i i k t t l  (E ) ( (Drp l  iF)l(D:y) ( G )  [(Wet) {E)![Dry) (PI) (Dry)  (GI I 
1 \ - - - - - 1 - - - - - - - - - i - - - - - - - - - - - i - - - - - - - - - I  I I--------- I ---------i--------- i 

1; i j 18.791 1 . 9  3.67i z ~ . t o i  31.831 18.9 I 23.081 2a.t:j 61.6 i 
1 i I ! I I 1 I I ! ! 
I !  2 \ 20.11; 14.68; 1 . 7 7 ;  16.59; 11.8111 8 0 . 2 ;  18.69i 48.51i lOl.5 I 

I1 
f 1 
I I 1 Carbon Nonoxide ( C O i  I 
I I 1 rw = 2a,o1 LBILB-NQLE I 
I !  I I 
1 1  I ?Pil'J@ I 
I I RUI I PP#V P?NV 7 x 0 2 1  
11 l o .  IIWet) (El1 (Dry\ (Fl ((Dry\ (61 I 
!1-----1---------1----------- ---------I I 
1 1  1 1 6 1 8  149.34( 439.1( 
II I I I I 
1 1  2 1 137.10! 172.341 385.11 
I /  I I 

i I i 

\ I  1 I !26.691 154.181 388.9' 
I 1 I I 

I \  I I 

I I I 
liAvg = ili.96 / 175.29 1 464.4 I 
I !-------------------------------------- 




