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1.0 IATRODUCTION _ _  

York Serv ices  C b r p r a t i o n  (YSC) w a s  cont rac ted  by t h e  Nestle 
Company, Inc. to conduct an emission compliance test program on 
t h e i r  NEC d r y e r  located i n  Freehold ,  New Jersey .  The purpose of 

State of New J e r s e y  Department of Rlvironmental Protection 
regu la t ions  f o r  particulate emissions. 
conducted during the week of htnrch 23, 1987 and was witnessed by 
t h e  New Je r sey  DEP o f f i c i a l s .  

I 
I t h e  test program w a s  to demonstrate  compliance w i t h  applicable 

The test program was 

2.0 SULMY AND DISCUSSION OF TEST RESULTS 

The results of the emission compliance test program conducted on 
t h e  hlEc d r y e r  are presented i n  this sec t ion .  A l l  sampling and 
ana lyses  w e r e  conducted i n  accordance with methods out l ined  i n  40 
CFK 60, Appendix A ,  Methods 1-5. 

h i s s i o n  Resu l t s  

Table 2-1 sumnarizes t h e  p a r t i c u l a t e  emission r e s u l t s .  A total 
of t h r e e  samples w a s  collected for p a r t i c u l a t e  emission a n a l y s i s .  

3.0 SAMPLING W A T I O N  

A l l  emission tests and f l u e  gas samples were conducted i n  t h e  
stack which vents  t h e  exhaust  gases  from the unit to t h e  
atmosphere. The test ports are located at a po in t  in the  stack 
i n  accordance with g u i d e l i n e s  ou t l ined  in EPA Vethod 1. 

The stack is 42 inches  i n  diameter at the test location. The 
ports are 20 f e e t ,  6 inches  (5.8 s t a c k  diameters)  downstream of 
t h e  breeching and 84.5 inches (2.0 stack diameters) upstream of 
t h e  stack e x i t .  A t  t h i s  location, EPA Method 1 r e q u i r e s  t h a t  24 
t r a v e r s e  po in t s  be used to extract a r e p r e s e n t a t i v e  sample 
(F igu re  3-1). 

4.0 SAMPLING AND ANALYTICAL pRocEDuREs 

Measurement procedures ,  sample recovery ,  handling techniques  and 
l abora to ry  analytical procedures here conducted i n  accordance 
w i t h  [Jnited States Ehvironmental P r o t e c t i o n  Agency (USEPA) 
g u i d e l i n e s  1,2,3,5. 

-1- - 
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TABLE 2-1 

SUMMAFlY OF PARTICULATE TEST RESULTS 
ME DRYER 

THE NESTLE W A N Y  
FREEHOLD, NEW JERSEY 

-_ 
RUN: 1 2 3 AVERAGE 

General Data 

Dite 
Time 
Isokinetic Ratio, % 
Water, % V J V  

Stack Parameters 
Temperature, OF 
Average Velocity, 

Volumetric Flow Rate 
f t /sec 

ACRsl 
SCFMd 

3/25/87 3/25/87 3/25/07 
10:10-11:27 12:30-1:48 2:45-4:01 

98.5 
8.2 

108 

56.31 

32,507 
27,830 

NDt 
20.9 
79.1 

103.1 102.3 
8.9 10.8 

108 108 

53.27 53. a7 

30,753 33,981 
26,118 28,283 

ND ND 

79.1 79.1 
20.9 20.9 

Particulates 
Concentration, gr/SCFd 0.0117 0.0127 0.0148 

Mass Dnission Rate: 
l b / h r  2.78 2.85 3.58 

- 

101.3 
9.3 

108 

54.48 

32,414 
27,411 

ND 
20.9 
79.1 

0.0131 

3.07 

* None Detected 

-2- 
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4.1 PRELIMINARY VELOCITY MEASIJREMENTS 

! Prel iminary velocity and temperature  m s u r e m e n t s  were 
performed. Gas v e l o c i t y  and temperatures  w e r e  measured i n  ' 

accordance with g u i d e l i n e s  o u t l i n e d  i n  EPA Method 2. Cyclonic 
flow determina t ions  were conducted as de l inea ted  i n  EPA Method 1, 
Section 2.4. 

4.2 FLUE GAS CDNCENTRATIONS 

The gas  canposition was d e t e r m i n d  in  accordance with EPA Method 
3.  A gas sample w a s  collected dur ing  each p a r t i c u l a t e  test. A 
sample l i n e  was attached to the sarnpling probe. A gas  sample was 
drawn by a vacuun pump i n t o  an evacuated Tedlar bag at a rate 
proportonal  to the  s tack  v e l o c i t y .  
analyzed f o r  O2 and c02 w i t h  an Orsat Analyze@ a f t e r  
collection. Figure 4-1 i l l u s t r a t e s  the sampling t r a i n  and 
ana lyzer .  

The contents  of t h e  t a g  were 

4.3 PARTICULATE CONCENTRATIONS 

Particulate concen t r a t ions  w e r e  determined in accordance w i t h  EPA 
Method 5. This method calls f o r  isokinetic sampling of t h e  f l u e  
gas to ensure  a r e p r e s e n t a t i v e  p a r t i c u l a t e  sample. 

Sampling Apparatus 

The particulate sampling appara tus  cons is ted  of a probe ,  p i t o t  
t ube ,  f i l t e r  h o l d e r ,  f o i r  impingers ,  d ry  gas meter, vacuum pump 
and flow meter ,  as shown i n  F igu re  4-2. A c a l i b r a t e d  nozzle  was 
a t t ached  to t h e  sampling end of t h e  probe which had a heated 
borosilicate g l a s s  l i n e r .  Af te r  passing through the  nozzle  and 
probe ,  the sample was drawn through the tared f i b e r g l a s s  f i l ter  
which w a s  encased i n  an oven to m a i n t a i n  a temperature not to 
exceed 225OF. 
which w s  contained in an ice bath.  

'he sample then passed through t h e  impinger system 

The f i r s t  and second impingers w e F e  i n i t i a l l y  f i l l e d  w i t h  a total 
of  200 m l  of d i s t i l l e d  water. 
and t h e  f o u r t h  impinger contained 300 g of  i n d i c a t i n g  type  silica 
g e l .  'he temperature  at t h e  wi t  of the  last impinger was 
monitored w i t h  a thermometer t h a t  measured to the  nearest 10F. A 
sample l i n e  connected t h e  last impingers to the meter box. 

me t h i r d  impinger was l e f t  d ry  
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Sampling Procedures 

I n i t i a l  and f i n a l  l eak  checks were pr fo rmod  on each samplinz 
train to confirm the presence of a l e a k - f r w  systm (leakage 
rates d i d  not exceed 0.02 cfm per EPA bxandards p r i o r  to t h e  
runs) .  

The proper  nozzle size w a s  determined using data ob ta in& frm 
t h e  pre l iminary  tests. 'he probe and f i l t e r  assemblies wre 
heated to approximately 180°F to prevent  condensat ion.  

A progrsmnahle calculator w a s  used to correlate a l l  v a r i a b l e s  
such that a d i r e c t  r e l a t i o n s h i p  be tweendp  and AH was d e .  
sampling rate could then qu ick ly  be a d j u s t 4  when the  gas 
temperature and/or v e l o c i t y  p r e s s u r e  changed. 

The 

During the  test, the  fol lowing data sere r e c o r d d  f o r  each  
t r a v e r s e  p o i n t :  

F e i n t  des igna t ion  
Sampling t ime ( n i n )  
C l w k  tim sampling comnenced a t  each p o r t  
m y  gas meter reading ( v ~ ,  f t3) 

Actual AH ( i n  H$) 
Stack temperature (ts, OF) 
Dry gas meter temperature at i n l e t  and o u t l e t  (q,,, OF) 
Vacuun gauge reading ( i n  Hg) 
Probe temperature, OF 
Filter e x i t  t empera tu re ,  OF 

Dry gas temperature  at e x i t  of last irnpinger (OF) 

AP ( i n  H 2 0 )  

Sample Recovery 

A t  t he  canp le t ion  of each run, the samples sere recovert? i n  t h e  
following manner: 

Container  No. 1 - The probe and nozzle we= brushed and 
r i n s e d  u n t i l  c l ean  with nanograde 
acetone fran a polyethylene squLwze 
bottle. 'his sample wbs sea led  i n  a g l a s s  
sample jar. 

-7- 



Container  No. 2 - The f i l t e r  holder  i n l e t  wds covered with 
n l m i n m  f o i l  and transported to t h e  
l abora to ry .  In t h e  lab,  t h e  f r o n t  ha l f  of 
t h e  f i l t e r  holder  was brushed and r in sed  
wi th  acetone i n t o  Container 1. The f i l t e r  
w a s  place3 i n  a p e t r i  d i s h  f o r  weighing. 

Container  No. 3 - The silica g e l  frun the fou r th  impinger 
was weighed to the  nearest 0.1 gram. me 
ne t  weight w a s  recorded on the  f i e l d  d a t a  
shee t .  

Container  No. 4 - A smple of acetone from the  f i e l d  supply 
( squeeze  b o t t l e )  w a s  collected i n  a g l a s s  
jar. 

Add i t iona l ly ,  t h e  impinger f l u i d s  were grossly examined, t he  
total v o l i m  measured and the  d i f f e r e n c e  from 200 ml ( t h e  i n i t i a l  
volune) recorded on t h e  f i e l d  data shee t .  me f l u i d s  were 
discarded .  

A l l  glass sample jars had te f lon- l ined  l i d s .  Fach sample 
con ta ine r  was labled w i t h  t h e  date,  conten ts  and test number and 
sea l ed  with tape. 

Sample Analysis  

Fach sample w a s  analyzed i n  the  fol lowing manner: 

F i l t e r  - The f i l t e r  w a s  removed f r a n  its sealed con ta ine r  
and placed i n  a petri d i s h ,  heated overnight  at  lOOOC and 
then des i cca t ed  over  anhydrous Cas04 u n t i l  cool. F i l t e r s  
were then weighed. Ihe weight was recorded to t h e  nea res t  
0.1 mg. 

Front-half  Acetone - The acetone was t ransfer re r l  to a t a r e d  
beaker.  ?he ace tone  was evaporated at  ambient temperature 
and p r e s s u r e ,  then d r i e d  a t  60% for overnight .  The beaker 
was des icca ted  r m t i l  cool and weigh&. ?he weight was 
recorded to t h e  nearest 0.1 mg. 

-8- 
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- Certification of _ _  Test Report 

I have reviewed the procedures and resul ts  
Corporation Test Report No. 01-4629-0(! and 
correctness. 

of York 
certify 

Services 
as to its 

o J. Fossella - - -. -- - __ - __ - - 

-w- &aees- --___ LICENSE No. : 

DATE: April 2 3 ,  1987 ____________ 
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5.1 FIELD DATA SHEFI'S 



5.1.1 FRELIMINARY TRAVEKSE 
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PRELIMINARY VELOCITY TRAVERSE 
......... 

TRAVERSE 
POINT 
NUMBER 

- - 

TRAVERSE VELOCITY 
POINT TElYlPERATURE 

NUMBER bps 1, in. H20 

vuocm STACK 
HEAO TMPERATURE 

1s~~). in.HZO Crsl, 'F 
I 

Schematic of Port Locations 
(Indicate North, Label Ports A . 3  e c c . )  

I I 

I I 

AVERAGE 



5.1.2 CYCLONIC FLOW hlEASURWM 

-15- 



i- -- 
i 

CHECK for CYCLONIC FLOW 

METHOD 1, Section 2.4 

POINT 

0 1 AVERAGE I 

TRAVERSE ANGLE where I A P=O 
POINT 
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5.1.3 PARTICULATE 
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5.1.4 ORSAT 
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5.2 O M P E T E  MISSION CALCULATIONS 
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5.2.2 PARTICULATE 



H P - 4 1  DATA ENTRY FORM 

P R O G R k Y  ' STACK ' 

u n i t  

T e s t  L o c a t i o n  

T e s t  C o n d i t i o n  

T e s t  Date 

T e s t  Number 

T e s t  E n g i n e e r  

B a r o m e t r i c  
Pressure  (in. H g )  

A? (13. HZO) 
D r y  Gas  Meter 
Vo1ur.e ( c f )  

! . ieter Temp ( F) 

K e t e r  Y F a c t o r  

Volume o f  Water 
Condensed  , ( r n l )  

0 

P R R T I C U L Q T E  
EM I S S  I O t 4 S  
(EPR nEinou 5) 

t4bC 0 E.: a 
@EEltPI*; UT 
be&R& L 
ZS;NA-k8+ 

0t-E 
A . L G M i t E o E )  

+i &ci % 
I .  14  

43.17% 
7 - 5 2  5'1 

0.931. 

. M. t  

y. 

Joe nunem 

P t u t u :  

unir: 

4629  

HESTLE 

MEC DRYER 
TEST LOCRIIOH: 
FREEHOLD,HJ 

WORMUL 
TEST D U E :  

TEST common:  

25nu~a7 
TEST no.: 

J. L w R n n  

OHE 
TEST EHCIHEER: 

DATU ENTRY 

29.58 
DELIU H 

METER Y 
FCIE YM = 

VOL OF H2O 
8 .576  

vu ( n t - m  : 
79.28 

STUCK TEMP. 
IS (DEGREE F )  = 

SORI R Y G .  
DELTA P = 

187.56 

.E8 
8.9534 

HOZZLE 
DIAMETER ( I N )  = 

? C02 = 

2 02 = 

2 w2 = 

PITOT FCIR 
CP = 

e. 1933 

8.81 

28.98 

79.18 

72.88 
s T m c  PRESS. 
( I N  H20) = 

8.575 

fiun ~ 

fill14 

W!ii ' 

EVS 

CLX 
EUX 

RUH 

RUll 

RlJH 

RUH 

RUH 

RUii 

RUN 

STACK DIAMETER 

SELECT OE OF THE 
FOLLOUIHG CODES. 

C1RCULRR:I 
RECIRHGULRR=2 

CODE? 
1.88 EN: 

STK DIU, FT? 
3.58 RUti 

REIER TEMP (R)-$35.52 
vot s r ~ = 4 1 . e 3  
STACK TEMP (R)=567.96 
%llOISTUk'E=S. 18 

l lYWET)=27.95 
SIRK PRESS.=38.82 
VELDCIIY (FPS)=%.Zl 

mumY).2e.a4 

STK UREU (F12)=9.1! 
ISOf lHET lC  (%)=98.53 
OCFM~32.586.7l  



. .  

Meter Temp ( O F )  

Meter Y F a c t o r  

HP-41 DATA ENTRY FORM 

PROGRAM STACK 

g 3;48 

b.y3(.  

1 Ecenuc L T e s t  C o n d i t i o n  

1 T e s t  Number 1-0 

PRRTICULFITE 

(EPR METHOD 5 )  
4bzY EMISSIONS 

Job Number 

P l a n t  

U n i t  

T e s t  L o c a t i o n  

h, e*= 

F ~ e ~ s i a , ~ ~  PLANT: 

u w :  

TEST tocmon:  

kR opvrlr JOE NUMBER: 
6 4 6 2 9  

HESTLE 

MEC DRYER 

FREEHOLD 
If51 CONDITION: 
HORM. 
TEST DRTE: 
25MRR87 
TEST NO. : 

Tun 

T e s t  E n g i n e e r  

B a r o m e t r i c  
P r e s s u r e  ( i n .  Hg) 

H ( i n .  H,O) 

24.5 b 

Dry GBS Neter 
vo lume  (cf) 43w: 

Volur , e  of water 
Condensed  (ml) 

1 0' 1433 N o z z l e  D i a m e t e r  (in.) 

C O . O (  
co2 ( % I  

o2 ( % I  

N 2  (51  

P i t o t  Tube C 

E l a p s e d  Time ( m i n . )  

0.80L. 

s t a t i c  P r e s s u r e  ( i n .  H , O l  I ,-< 
CI RCuiM Type o f  S t a c k  

.I" 

TEST ENGINEER: 
J. LEHRRHN 

URTR Eniw 

BAROMETRIC 
Pb (IN HG) = 

DELTR H 
DH (IN H2O) 

METER VOL. 

29.98 

1.13 

Rvn ( F T ~ )  = 
43.285 

METER TEMP. 
TM (DEGREE F) = 

RETER Y 
85.48 

FCTR yn = 

vu (ot-cn) = 

8.976 
VOL OF H2O 

. .  
84.98 

STACK TERP. 
I S  (DEGREE F) : 

SORT RVG. 
DELTR P = 

HOZZLE 
DIRMETER ( I l l )  : 

2 GO2 = 

188.38 

8.9183 

8.1933 

e.81 . 3 . P  S t a c k  D i a m e t e r  ( f t . )  

S t a c k  L e n g h t  ( f t . )  

S t a c k  Wid th  (ft.) 
MIA 2 02 = 28.98 

79.18 

?a+, * T o t a l  P a r t i c u l a t e  (mg)  

F - F a c t o r  rJ/& i 

K 

PITOT F U R  
CP = 

ELAPSED 
TIME (MIN) = 

: 8.866 R W  

172.88 RUH 
s w i c  PRESS. 
(in HZO) = : 

i 6.65 RUM 

STOCK DIRRETER 

SELECT OE OF THE 
FOLLOYIHG CODES: 

CIRCULRk=l 
RECTAHGULAW 

CODE? 
1.86 Yl.lli 

SIK DIR. FT? 
3.5118 KLlh 

CRLCULRTIOHS 

RETER TERP (R) -545.48  
VOL STD=4l.Bi 
STRCK TERP (R)=56€.38 
%MOISTURE =8. 87 
MY(DRT)-211.84 
MY(YET)=27.88 
S IRK PRESS.48 .63  
VELOCITY (FPS)=53.27 
STK RRER (FT2)=9.62 
ISOKIHETIC (2)=183.63 
RCFM=38.753.85 
SCFM=26.118.37 

DATR EHTPY 

PARIICULRTE 
TOTAL (K)= 

34.11R RU:I 

8.88 RUG 
F FACTOR-Fd= 



HP-41 DATA ENTRY FORM 

PROGRAM ' STACK ' 

Meter Y F a c t o r  

Volume of W a t e r  
Condensed  ( r n l l  

P R R T I C U L R T E  
EMISSIONS 
(EPQ W H O D  5)  PITOT FCTR 

CP = 

ELRPSED 
8.886 PUR 

Tin[ (nin) = 

HESILE s i a i i c  PRESS. 
72.888888 ROY 

unii: < I H  H20) = 
MEC DRYER 8 . 6 8  RCi 
TEST LOCATIOH: 
FREEHOLD. HJ STACK DIAMETER 
TEST CONDIIIOH: 

0.9% 

113.3 

T e s t  C o n d i t i o n  

T e s t  Date 

T e s t  Number  

T e s t  E n g i n e e r  

S t a t i c  P r e s s u r e  ( i n .  H 0 )  
2 

B a r o m e t r i c  
P r e s s u r e  ( i n .  Hg) .vi. Y a 

O , b o  

4G93" 
D r y  Gas Neter 
Volume lc f l  

Meter Temp (OF) Jw.7u 

P i t o t  Tube C 
? 

s t a c k  Width ( f t . )  

noRnRt 
TEST DATE: 
25MRR87 
TEST no.: 
THREE 
TEST EHGIHEER: 
LEHIIRHH. J. 

DRIR EHIRY 

BRROMETRIC 
Pb ( I H  HG) = 

DELTA H 
29.98 

OH (in HZW = 

avn ( F T ~ )  = 

IIETER TEMP. 
TII (DECREE F )  = 

METER Y 
FCTR YM = 

VOL OF HZO 
vu (IIL-CM) = 

1.38 
METER VOL. 

45.978 

7 9 . 9 8  

8 . 9 7 6  

113.38 
STRCK TEMP. 
IS (DECREE F )  : 

SORI RYC. 
187.67 

m i a  P = 

n o m  
1.8335 

DlRilElER ( I n )  = 

i: LO2 = 

z 02 = 

x u> z 

8.1933 

. b l  

28.98 
~. 

79.18 . _. .  

T o t a l  P a r t i c u l a t e  lrng) 

SELECT OE OF THE 
FOLLOUIK CODES: 

CIRCULRR=I 
REC1AHCULRR:Z 

COnE? 
1.88 RUil 

SlK DIR, FT? 
3.58 RU!: 

METER TEMP (R)=539.98 
VOL STD=14.18 
STACK TEMP ( 0 - 5 6 7 . 6 7  
%MOISTURE=l8.79 

lSOKlHETlC (%)=182.28 
ACFM=33,981.37 
SCFM=?S.283.42 

DRTR EHTRI 

Y 
GRlSCF WRECTED 
TO 122 C02=17.7269+ 

-29- 
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iYs 3;' CALCULATION SHEET 

THE N E S T L E  C O M P A N Y ,  I N C .  ENGIWEERI#G D l V l S l O W  

PUNT: FREF Ho LD a v w  ^ C K B  
JOB. DATE:- 

s H E R S F 10 DESCRIPTION: 
REF. D W C  

THROUGHPUT V 5  R P M  

A 



U 
Y 

z 

Y c < 
0 

W 
c 
3- 

0 
5 

LE 

c 

-32- 



w c 
C 
0 

n 

a 
5 

5 
Y 
3 

L 
n 
z 
1 
a 
a 
J 

- 



I 
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5.4 CALIBRATION DATA 
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5.4.1 PRETEST CALIBRATIONS 



Y r.) >: b, 5 er \- i c i: :; 

NOZZLE CALIRRATIONS 

Nozzle 
diameter 
S i z e  I 
1/8 

5/32 

3/16 

114 

5/16 

3/8 

1/16 

1/2 

5 / 8  

3/4 

. 1 2 5  

. l 6 0  

.187  5 

. 2 5 0  

.3125  

. 3 7 5  

.4375 

.SOD 

. 6 2 5  

.7  50 

'1 - 

M i s c e l l a n e o u s  Diameter 

'2 

1'13 

* 25 

D3 

. I26 

, Fl3 

,151 

I3ra 
.377 

' 494 

Cal ibrated  by DQLJ, K p p  

O O T  

D average 

, 1 . 3 5  

vhere:- 

D1. 2 , 3  

nozzle d i a m e t e r  measurenents in i n .  tolerance = . a01  i n .  

D g  = 

= average of D 

m a x i m u m  difference i n  any t w o  measuranents = .004 in .  

1' D2' D3 avg 
D 

-38- 



P I T O T  TUBE CALIBRATION 

1 

P 
A ' s td  &err) C 

( i n .  H20) ( i n .  H 2 0 )  

I ,  

P i t o t  Tube I d e n t i f i c a t i o n  Number: §,& " 462-9 
S t a n d a r d  P i t o t  Tube I d e n t i f i c a t i o n  Number: .fl z 
S t a n d a r d  P i t o t  Tube C : fi, 9s  

P 
C a l i b r a t i o n  Date: 20 N +&By 

C a l i b r a t e d  G y :  a K . ? .  
I 

D e v i a t i o n  

I 

-- 

-39- 



STACK GAS THERMOCOUPLE CALIBRATION 

I 

Identification Number: c$+ - 4 6 2 4  
Calibration Date: 3-3 MAKBZ 
Calibrated By: 

I Reference 
Thermometer 

Ice Water 3 3 .  

; Ambient Air 

Hot Oil 
I 

Stack Gas 
Thermo&XtptC 

(OF) 

34.  

G ? .  

I 5 s. 

I 

-40- 



DRY GAS METER THERMOMETER CALIBRATION 

Identification Number: u c  1 5 6 3  

Calibration Date: Z O M A d B ?  

Calibrated By: k.?. 

Reference 
Thermometer 

(OF) 

6 7  

Dry Gas Meter 
Thergometer 

( F) 

-41- 



IMPINGER THERMOMETER CALIBRATION 

Identification Number: L # 0 

Calibrated By: q. d. +. 7 Calibration Date: w  MA-^$+ 

- Ambient Air 71 

Reference Imping er 
Thermometer Thermometer I 



5.4.2 FUSTTEST CALIBRATION 
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POSTTEST CALIBRATION CHECK? 

Checked By: z. 
,, 

0 

e 

0 

e 

0 

P i t o t  Tube 

Pretest . p i t o t  t u b e  c o e f f i c i e n t  

Any damage t o  p i t o t  t u b e  p r i o r  to s t a r t  of any  t e s t  r u n ?  A / D  

0, A66 

P i t o t  t u b e  c o e f f i c i e n t  for  c a l c u l a t i o n s  

S t a c k  Thermocouple  

0 .  $ 0 6  

Was a p r e t e s t  t e m p e r a t u r e  c o r r e c t i o n  u s e d ?  t J9  

Average  s t a c k  t e m p e r a t u r e  d u r i n g  t e s t  - M ” F  
Tempera tu re  of r e f e r e n c e  t h e r m o m e t e r  d u r i n g  r e c a l i b r a t i o n  /?-o‘F 
Tempera tu re  of s t a c k  t h e r m o c o u p l e  d u r i n g  r e c a l i b r a t i o n  

D o  v a l u e s  a g r e e  w i t h i n  - 1 . 5 % ?  W l  

/ / y  *F 
+ 

W 

Imping er Thermometer 

Was a p r e t e s t  T e m p e r a t u r e  c o r r e c t i o n  u s e d ?  NO 
P o s t t e s t  r e f e r e n c e  t h e r m o m e t e r  r e a d i n g  i 3. 
P o s t t e s t  i m p i n g e r  t h e r m o m e t e r  r e a d i n g  6 7. 

+ D o  v a l u e s  a g r e e  w i t h i n  - 4OF? 
Dry Gas INeter Thermometers  

Was a p r e t e s t  t e m p e r a t u r e  c o r r e c t i o n  u s e d ?  I J  @ 

Posttest  t h e r m o m e t e r  r e a d i n g  a t  a m b i e n t  t e m p e r a t u r e  //eT $ u a v c n ~  

P o s t t e s t  r e f e r e n c e  the rmomete r  read ing  

D o  t h e y  a g r e e  w i t h i n  - 1O.aoF? 

Dry Gas Meter 

Pre tes t  c a l i b r a t i o n  f a c t o r ,  Y o ~ q * ~  
Pos t t e s t  c a l i b r a t i o n  f a c t o r ,  Y D o T  @ o a ~ c ~ ~ ~ ~ ’  

Is p o s t t e s t  c a l i b r a t i o n  f a c t o r  w i t h i n  - 5% o f  p r e t e s t  f a c t o r ?  

w 
0 

w 

+ 

e. 

+ 
- 

( J N S T  Suffe,-&d ;rregarab(e & e . . y ~ .  s u b ~ c p - t ” f  -& - ~ ~ s T , L J .  

mL(Y Iu--II.~-y 
+, . w f l + N T ,  yty r u t r  u c c  0-1 - b4e.T LibW77 cf  . I C S S  

fi 5-Tr:LJ w p <  b+*ow CF-rt V U L T  f d - L o @  

I C / ”  dw---~ ~ ‘ ‘ b + - -  +” a& 
3c l j  p -&Am 

. .  



5.5 LABORATORY DATA 



! 

i 

! 
i 

i 
j 

! 

i 

I 1 

- 
n 

a 
0 

P 
f 
0 

U 
m 

n 

w. 
P 
0 

0 

a 
+. 
m 



. .  

i 

I 

I 
I 
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> 
c 
a 

I I 

I =$ 
m 
0 
D 
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5.6 CALCIJIATION FORMULAE 
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CALCULATIOI.  FORMULAE 

PROGRAM 'STACK' 

DEFINITIONS 

.-- PS 

'b 

s 
P 

'mstd 

'm 
Y 

AH 

Tm 

'wgas 

vW 

H2° 

MWd 

c02 

O 2  

N 2  

" S  

MW 

eo 

C 

4% 
TS 

I 

ACFM 

* S  

An 

SCFM 

Mt 

S t a c k  p r e s s u r e  ( i n c h e s  o f  m r c u r y )  

B a r o m e t r i c  p r e s s u r e  ( i n c h e s  o f  m e r c u r y )  

S t a t i c  p r e s s u r e  ( i n c h e s  o f  w a t e r )  

Volume of g a s  sampled  ( s t a n d a r d  c u b i c  f e e t )  

Volume of g a s  sampled  meter c o n d i t i o n s  ( c u b i c  f e e t )  

Meter c a l i b r a t i o n  f a c t o r  

A v e r a g e  o r i f i c e  p r e s s u r e  d r o p  ( i n c h e s  o f  water )  

Meter t e m p e r a t u r e  ( F) 

Volume of w a t e r  v a p o r  ( s t a n d a r d  c u b i c  f e e t )  

Volume of w a t e r  c o l l e c t e d  ( m l )  

M o i s t u r e  c o n t e n t  (vol. 9 )  

M o l e c u l a r  w e i g h t  ( d r y )  

Molecular w e i g h t  ( w e t )  
C a r b o n  D i o x i d e  ( v o l .  % )  

Oxygen (vol. % )  

N i t r o g e n  ( v o l .  % )  

Carbon  Monoxide ( v o l .  % )  

S t a c k  gas v e l o c i t y  ( f e e t  p e r  s e c o n d )  

P i  t o t  t u b e  c a l i b r a t i o n  f a c t o r  

A v e r a g e  o f  s q u a r e  root  o f  Ap 

S t a c k  t e m p e r a t u r e  ( F) 

I s o k i n e t i c  r a t i o  (8) 

S t a c k  g a s  f l o w  r a t e  ( a c t u a l  c u b i c  f e e t  p e r  m i n u t e )  

S t a c k .  c r o s s - s e c t i o n a l  a r e a  ( s q u a r e  f e e t )  

N o z z l e  c r o s s - s e c t i o n a l  a r e a  ( s q u a r e  f e e t )  

S t a c k  g a s  f l o w  r a t e  ( s t a n d a r d  c u b i c  f e e t  p e r  m i n u t e )  
P o l l u t a n t  s a m p l e  w e i g h t  (mg) 

0 

0 

-50- 



- - 
- 

Tt 
gr/SCF - 
qr/ACF - 
l b / h r  - 

- 
- 

l b / d s c f  = 

Fd 

lb/MMBTU = 

- - 

FORMULAE 

- - 
pS 

- - 
Vmstd 

wgas V - - 

- - 
2O 

- - 
MWd 
MW - - 

- ACFM - 

SCFM - - 

- gr/SCF - 

g r / A C F  - - 

gr/SCF @ = 
1 2 %  co2 

- l b / h r  - 
l b / d s c f  = 

lb/MMBTU = 

T e s t  time ( m i n u t e s )  
E m i s s i o n  c o n c e n t r a t i o n  ( g r a i n s  p e r  s t a n d a r d  c u b i c  f o o t )  

E m i s s i o n  c o n c e n t r a t i o n  ( g r a i n s  p e r  a c t u a l  c u b i c  f o o t )  
E m i s s i o n  r a t e  ( p o u n d s  p e r  h o u r )  

E m i s s i o n  r a t e  ( p o u n d s  p e r  d r y  s t a n d a r d  c u b i c  foo t )  
F-f actor  

E m i s s i o n  r a t e  ( p o u n d s  per m i l l i o n  BTU h e a t  i n p u t )  

0 0 0 )  

20.  9-02)  

-51- 
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Ybrk Services Corporation 
.Energy a d  Env8romra l  Sysferns Engineering 
. Amsphenc Sciences Servses 
. E m s m  Measurement SewEes 

May 1, 1987 

NJDEP 
Division of LVivironmental Quality 
CN-027 
Trenton, N J  08625 

Attent ion:  Mr. Edward Qlomanski 

Subject:  Nestle Food Corporation 
F ina l  Tes t  Report - MEC Dryer- 

Dear MI-. Chorcmanski: 

rnclosed p lease  f i n d  two copies of t h e  f i n a l  test report uhich 
descr ibes  t h e  results of the emission compliance test program 
conducted on the  MEC Eryer at  Nestle Foods Corporation i n  Freehold,  
N J .  

If you have any ques t ions ,  or require a d d i t i o n a l  information,  please 
call. 

Very t r u l y  yours, 

Roger A. Kniskern 
Manager hissions Measurement 

RK/sb 
Enclosures 



%ttrtn of New 3ereep 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL QUALITY 
CENTRAL REGIONAL OFFICE, AIR PROGRAM 

TWIN RIVERS PROFESSIONAL BID& 
EAST WINDSOR, NJ 08510 

MEMDRANDUM 

To: Lou YWmlajczyk, Chief 

FROM: 

SUBSECP: Nestle Foods, Freehold I.D. # 20004 Stack Test 3-25-87 

DATE : April 14 ,  1987 

Joseph N. LkPierro, Regional hforcemznt Officer 

Attached is a report supplied t o  ne by M r .  Paul Orlando regarding 
subject mat te r .  
8~ accurate feed ra te  was d i f f i cu l t  to determine. 
feel  that  an extrapolated feed r a t e  is prudent i n  obtaining process 
wights  i n  order t o  determine control efficiency. 

Please examine M r .  Orlando's report and discuss it with your s ta f f .  
is my position that a mre accurate mthcd should be implemnted by 
subject f ac i l i t y  in determining feed rate. 
retest must be conducted once accurate feed rates  can be determined. 

Please advise M r .  Orlando of your findings and reconmendations; i f  any 
questions arise and feel  free to contact th is  office. 

I have examhed M r .  Orlando's report and concur tha t  a n  
Furthemre,  I do not 

It 

In addition I feel  that  a 

N. DePierro 
hforcemnt  Officer 

n l 9  

c: P. Orlando 
S. Hawthorne 

New Jersey Is An Equal Oppomnity Employer 
~ ~ 
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%!e of New jlereep 
DEPARTMENT OF ENVIRONMENTAL PROTECTION >. :' .,. . . 

. : .  . DIVISION OF ENVIRONMENTAL dUALlTY 
CENTRAL REGIONAL OFFICE, AIR PROGRAM 

TWIN RIVERS PROFESSIONAL BLDQ. 
EAST WINDSOR, NJ Wi20 .. . , .  .. i' 

To: Joseph N. DePierro 

FROM: Paul G. Orlando 

1 .. . ' . * '  .. . .. .... ~ 

' ; '  ..'. , . 
SUBTEX3: Nestle Foods Stack Test - Conducted on 3-25-87 

. .  
DATE: April 8, 1987 .? 

Stack t e s t s  were conducted on Nestle Foods' # 51 rotary dryer (P/cP:# 
75818, N. J .  stack # 050) for particulate c?missions. Tests  wre 
performed by York Research Corporation. 
purpose of monitoring operating parameters and production rates. 
Parameters measured for this test were fuel o i l  feed rate; scrubber 
liquid flow, dryer ex i t  temperature and coffee grounds feed rats .  
coffee grounds feed ra te  could not be accurately measured during the 
test period due to a lack of m e a s u r m t  devices. Instead, the feed 
rate  was estimated by measuring the revolutions per minute of the twD 
V e t t e r  presses and then obtaining the weight fran a calibration cly@ of 
throughput vs R.P.M.. 
R.P.M. would relate  t o  a 4400 pound (dry basis) of coffee throuqh~t. 
(see 11/4/82 chart attached) 
determining coffee throughput. 
is over four years old! 
important parameter measured for  determination of scrubber efficiency, I 
do not feel  t h i s  method should be accepted by our Deparbnent. 
I suggest that  either the screw conveyors be re-calibrated w i t h  re+: 
resentatives of our Department present t o  insure their val idi ty  or ' the 
stack test be disapproved u n t i l  a mre accurate technique of 
determing coffee g-round throughpt can be develaped. 

The process operation during the stack test pruceeded w i t h  minimal. 
downtime. 
shut down for a period of ten minutes during.test  # 3 .  
was caused by excessive misture content in the coffee grounds being fed 
to the Vetter presses. 

I was in attendance for the 

The 

For example, a press conveyor screw s p e d  of 12 

This method is a very crude techniq& for 
Mre important, this calibratiqn chqrt 

Since coffee ground throughput is the'mst" 

Instead, 

. , . .  . 

The only occurrence of concern was wtEn the # 2 Vetter press 

This d o u n t k  would reduce the ammt of m.ffee 

The shut dam 

New Jersey Is An Equal Opportunity Employer 



grounds fed t o  the dryer during this pricd. 
l ike to reiterate my opinion that the values for coffee ground fe9:rate  
are not accurate and should not be accepted as  the actual feed q t e $  'for 
the specifid test perid. 

I n  conclusion, I would 

(A m r y  of the process par-ters$j.ll 
_.-..'. i . follm.) .-. 0 , 

d g  

c. E. Chor-ski 

! 
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i l  ,:-: 

. .;. . ,... 

Fuel Oil 
Feed Rate 
(gal/hr) 

Scruker 

(gal/hr) 

Drver 

Flow Fate 

Coffee 
Grounds 

(lb/hr) 
(Dry Basis) 

F e d  Rate 

Sunanary of Operating Parmters 

Test # 1 

6 

325 

126 

13,000 

Test # 2 

6 

325 

126 

12,000 

T e s t  # 3 

6 

325 

126 

10,000* 

.. ..,. . .* 1 

grossly estimated due to downtin-e of # 2 press 

. 

: 6 . /  . 

. .  . * !  
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STACK TEST DATA FOR NESTLE FOODS COW. 
Test Conducted on 3-25-87 . , '. .' . . .. yj:: I 

C m n t s :  *.::, '; 

Temp. Feed Rate  Feed Rate C:i;. i .I. 
Scrubber Flow Coffee Ground Dryer E x i t  Fuel Oil 

.. . . .... . . .,-, . . .. :,.. : .! Time GPM T h E  Press Press Time T p .  Time G a l  . .  
. e . .  #1 ' #2 ( F) 0 . : .  ... ,. :- 
.. .. .- .',. : '. 

. . a , : ;  

1 O : l O  325 10:13 16 16 1 O : l O  128 1 O : l O  29 * Press'#:.?. 

(m) 
Test # 1 Started a t  1O:lO 

325 10:45. 16 ' 16 10:47 124 stopped. :?-:. 

325 11:12 16 14 11:lO 125 1 1 : l O  35 rotat%&? 
11:24 325 11:24 16 * 11:24 125 11:24 due €0' 

excessive 
moisture +I. 
coffee grbund 
feed. Tes6 # 1 
was fin!.sM a t  
this the ..' 
Should' not 
a f fec t  fesu l t s  
of th is  te.s,t. "est # 1 finished a t  11:24 

T e s t  # 2 Started a t  12:30 
12:35 325 12:30 14 14 12:35 126 12:35 45 

: 325 13:12 14 14 13:12 125 
325 13:35 14 14 13:37 125 

13:50 325 13:49 14 14 13:50 125 13:37 51 
T e s t  # 2 finished a t  13:50 

T e s t  # 3 Started a t  13:50 
14:52 325 14:48 14 14 14:51 125 14:52 59 ** kes5  # 2 

325 15:05 14 ** stopped 
325 15:15 - 17 15:15 125 running for a 
325 15:25 14 17 15:45 125 16:OO 65 period of 10 

& U t e s  dqrjng 
test # 3. . 
This codld-' 
affect  the' 
results of'  ~ 

test # '3 sinbe 
it makes it. 
d i f f i cu l t  to 
determine & 
actual feed 
rate f o r a i s  . .  . 

Test # 3 finished a t  16:lO run. . . 

. .  a !  
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4 .- Myq!' CALCULATION SHEET 
.. 

T H E  N E S T L E  COMPANY, I N C .  
.. 

PLANT: 1 
108. 
DESCRIPTION: 

THROUGHPUT VS R P M  

. .  
...... 

4000 L 
d 
0 

d 

b 

fi 3000 w 
L 

' 2000 .8 
8 
2 
3 

loo0 

0 

I 
I 

A 

1 

B 

J 
/1 

: ., 
. 

.. :. 

,:? 

:i, 
.... 

., . 

..:, 

. . .  

I . " 
4 0 I2 14 ' F  



NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF ENVIRONMENTAL OUALITY 

TECHNICAL SERVICES 

EMISSION TEST OBSERVATION 

- 
1)  Company: %e /, nl &/i Comj?;+w\/ , 1 n i  

I I _- 
Address: 6 1 J F C % * ' + a J s  I l C  A d . <  

Ciw/State: cV L r: i.<,x -rJ r Phone: ( p r )  4 d Z  - / 3 C ' O  

DEP ID No. 2 c o  04 Plant Contact: Xt4C C n 4 - W  

2) Source being tested: NJ Stack No. os-l Permit/Certificate No. (, 7 581 l? 

3) Date of Test(s): ,T /;7 ,- /s 7 

4) Consultant Company conducting tests: 1/0 IL S ' f r G .  1 e2 & r pi r 1.4 I ;'- 
Name(,) of persons conducting tests: / q . m  L c L m s r r d  

LA P..w 1: 

Name(s) of a l l  other persons involved in the test program (include all Agency, Company and Contrefton and their affiliation). 
PERSON AFFILIATION 

PA-4 (2; I ,Id ;L. 

5)  Outlet tests conducted for the following pollutants: @ Particulates 0 Heavy Metals 

0 Hydrocarbons 0 HCL 

0 so2 0 co 
0 so2/so, 0 Specific Organics: ..c. , C i  

0 NOx 0 Other: 

Were any inlet tests conducted: 0 Yes No 

If yes. indicate the pollutant tested for. 

6 )  How many tests were observed this date: (If  more than one date, indicate test runs observed on each date). 
DATE NO. OF TEST RUNS OBSERVED 



- 

,.l . 
10) Were any continuous emission monitors used in conjunction with those tests: 0 Yes @ N O  

If Yes, indicate the following information: 

POLLUTANT PRINCIPLE OF MONITOR NO. OF SPAN GASES SPAN GAS CONCENTRATIONS 

Strip Chart Speed: 

Were monitors calibrated prior to each test: 

If no, explain why not: 

0 Yes 0 N O  

11) Were tests conducted in accordance with the approved protocol: Yes 0 No 

If no, indicate difference and reasons for change: 

Were changes approved: 0 Yes 0 No If yes, indicated by whom: 

If no, indicated reason: 

12) Record and l i s t  other pertinent information or problems regarding these tests not previously recor$ed: 

If no, indicate reason: 



Emission Test Report Review Checklist--Short Form 

Review Date: 8! J @ / 9 4  
Reviewer: nw/ 

7. Pollutants measured (include test method and indicate 
if valid): 7 ~ 7 ~ ~  Prn 40 CFZL bo, &?/? A ,  /iw --dJ /-J- 

8. Procesm overview: Attach a process description and a 
block diagram. 
from the beginning of the alphabet (A, 8 ,  C, etc...) 
and APC system8 vith letters from the end of the 
alphakt (V, W, X, etc...). Also identify test 
locatiom vith Arabic numerals (1,2,3, ...). Using the 
ID symbol. from the diagram, complete the table below. 

Identify processes tested with letters 



8 .  Process Information 

1. Provide a brief narrative description of the process 
and attach process flow diagram. (Note: If the process 
description provided in the test report is adequate, 
attach a copy here.) 
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To: 

m: 

&ate of Netu 3ernep 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL QUALITY 
CENTRAL REGIONAL OFFICE, AIR PROGRAM 

TWIN RIVERS PROFESSIONAL BLDQ. 
EAST WINDSOR. NJ 085'20 

MBmRANDuM 

Joseph N. DePierro 

Paul G. Orlando 

SuB7EcT: Nestle Foods Stack Test - Conducted on 3-25-87 

DATE: April 8, 1987 
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Stack t e s t s  were conducted on Nestle Foods' # 51 rotary dryer (P/cP '# 
75818, N . J .  stack # 050) for particulate missions. Tests were 
performed by York %search Corporation. 
purpose of mnitoring operating parameters and production rates.  
Parameters measured for this test were fuel o i l  feed rate: scrubber 
liquid flaw, dryer ex i t  t-rature and coffee grounds feed ra t s .  
coffee grounds feed ra te  could not be accurately masured during the 
test period due t o  a lack of measurement devices. Instead, #e feed 
ra te  was estimated by measuring the rwolutions per minute of the two 
Vetter presses and then obtaining the weight fran a calibration cm of 
throughput vs R.P.M.. 
R.P.M. would re la te  t o  a 4400 pund ( d r y  basis) of coffee throughph. 
(see 11/4/82 chart attached) This mthcd is a very cnide technique for 
determining coffee throughput. Wre important, t h i s  calibration chqrt 
is over four years old! Since coffee ground throughput is t h e ' m s t  " 
important parameter measured for determination of scrubber efficiency, I 
do not fee1 this mthod should be accepted by our Deparbnmt. 
1 suggest tha t  e i ther  the screw conveyxs be re-calibrated w i t h  re+ 
resentatives of our Department present t o  insure their val idi ty  or'the 
stack t e s t  be disapproved u n t i l  a mre accurate technique of 
determing coffee ground thmughpt  can be developed. 

The process operation during the. s tack  test proceeded w i t h  minimal. 
downtim.  
shut  d m  for a pried of ten minutes during ' tes t  # 3 . .  The shut dch.in 
was caused by excessive misture content in the coffee grounds being fed 
to the Vetter presses. 

I was i n  attendance for the 

The 

For example, a press conveyor screw speed df 12 

Instead, 

I , 
. 1  . ' 

The only mcurrence of concern was when the # 2 Vetter prss  

This downtim would reduce the ammt of m.ffee 

New Jersey Is An Equal Opporlunity Employer 

__. . 



. . .  , . ;. - . " :  

f.: .: : .  

grounds fed t o  the dryer during this priod. 
l ike to re i te ra te  my opinion tha t  the values for coffee ground fe@.'rate 
a re  not accurate and should not be accepted as  the actual feed r$te$ 'for 
the specified test period. 

In conclusion, I would 

(A sunmary of the process parameters&tll 
.I.. ' * .  i - fo l lm. )  S r . ,  , 

c. E. Chor-ski 

.. . .... \ .  . ... .. !; ! .$ ,? . -  . : .  . 
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i. Paul G. Orlando 
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drm D E Q 9 3  NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF ENVIRONMENTAL QUALITY 

TECHNICAL SERVICES 

EMISSION TEST OBSERVATION 

486 .* 

4) Consultant Company conducting tests: !/0 I? S'rrG. c r a  c.; r p2 r ('2 1 ib 

Nameis) of persons conducting tests: 'L i i e l - m 4 * c  

it,, ?.,*c Y o r , ,  

p & 4  G r  I ,\ + ;LL C 2 A J  F,&4 OyqALL 

Nameis) of a l l  other persons involved in the test  program (include all Agency, Company and Conrracrors and their affiliation). 

PERSON AFFILIATION 

V "  

. .  

5)  Outlet tests conducted for the following pollutants: @ Particulates Heavy Metals 

0 Hydrocarbons 0 HCL 

0 so, 0 co 

0 so,/so, 

0 NOx 

Were any inlet tests  conducted: 0 Yes 0 No 

I ,; .. c. 0 Specific Organics: 

0 Other: 

If yes, indicate the pollutant tested for. 

61 How many tests were observed this date: (If more rhan one date, indicare test runs observed on each dare). 
DATE NO. OF TEST RUNS OBSERVED n ,-. Am 

/U.'/L' 7 ,/. 2 7 ., I .  

3/2 1-/5 7 It/ 



101 Were any continuous emission monitors used in conjunction with those tests: 0 Yes @ No 
If Yes, indicate the following information: 

POLLUTANT PRINCIPLE OF MONITOR NO. OF SPAN GASES SPAN GAS CONCENTRATIONS 

Strip Chart Speed: 

Were monitors calibrated prior to each test: 

If no. explain why not: 

0 Yes No 

11) Were tests conducted in accordance with the approved protocol: @ Yes 0 No 

If no, indicate difference and reasons for change: 

Were changes approved: 0 Yes 0 No If yes. indicated by whom: 

If no, indicated reason: 

1 2 )  Record and l is t  other pertinent information or problems regarding these tests not previously recorded: 
6,  c/3- 

.A /, - / z  - r d 4 - L  ,A+&- J-a .'&24 &JV/.d gLk c u ?  

I - R A  tax 9 ? i  

If yes. indicate company representative: 3 d 1 C& GU .- r J e s r 1 ,  

If no, indicate reason: 




