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1.0 synops is  

During March 29, Apr i l  20 and Apr i l  21, 1988 t h e  process fumefdust 
c o l l e c t i o n  system ( i . e . ,  hood-duct-f i l ter  system) of Accuratus,  Inc . ,  
Washington, KT was monitored at t h e  f i l t e r  o u t l e t  t o  determine i f  
Beryllium Oxide (BeO) i s  being emit ted t o  t h e  atmosphere above c u r r e n t  

a i r  s tandards .  Figure 1 d e p i c t s  the  geographical  l o c a t i o n  of t h e  
Accuratus f a c i l i t y .  F igure  2 shows t h e  ven t i l a t ion /emiss ion  c o n t r o l  

system. 

S tack  sampling and a n a l y s i s  r e su l t ed  i n  maximum and average beryl l ium 
emissions t o  the  atmosphere of r e s p e c t i v e l y  0.101 and 0.093 grams per 
24 hours.  The cu r ren t  National  Emission Standards f o r  Hazardous Air 

P o l l u t a n t s  (NESHAPS) a s  s p e c i f i e d  f o r  beryl l ium i s  10 grams Be per  24 
hours .  Therefore,  Be0 emissions from t h e  f a c i l i t y  being inves t iga t ed  
a r e  less than  the  NESHAP standard by two orders  of magnitude. 

2.0 Procedures 

2.1 Retest Survey 
P r i o r  t o  compliance sampling, cyc lonic  flows a t  t h e  in-stack samp- 

l i n g  poin ts  and entrainment  p o t e n t i a l  between t h e  vent  s t a c k  and 
a t tached r a i n  d e f l e c t o r  were checked. The absence of cyc lonic  
flow was determined by t h e  procedures described i n  EPA Method 1, 

2.4. P o t e n t i a l  entrainment flows i n  t h e  r a i n  d e f l e c t o r  t h a t  could 
cause i r r e g u l a r  flows over  t h e  sampling plane were determined by 
hot  v i r e  anemometry. The s t a c k  o u t l e t / r a i n  d e f l e c t o r  arrangement 
wi th  sampling point  pos i t i ons  a r e  shown i n  F igure  3. 

2.2 Compliance Sampling 

Stack  m i s s i o n  sampling and a n a l y s i s  f o r  Be0 were conducted i n  
accordance wi th  EPA Method 104 - Reference Method f o r  Determin- - - 
a t i o n  of Beryllium Emissions from S t a t i o n a r y  Sources (Refer t o  -- 
Attachment 1 ) .  The sampling t r a i n  u t i l i z e d  i s  shown i n  F igure  4.  
Sample t r a i n  q u a l i t y  assurance procedures and r e s u l t s  a r e  given i n  

Attachment 2. Mi l l ipo re  AA f i l t e r s  backed by Whatman 4 1  f i l t e r s  
were used f o r  e f f i c i e n t  sample c o l l e c t i o n ,  e x t r a c t i o n  and subse- 

quent a n a l y s i s .  Stack emissions were continuously monitored f o r  
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an 8.33  hour period t o  o b t a i n  an in t eg ra t ed  sample capable of 

being analyzed a t  d e t e c t i o n  l i m i t s  low enough t o  determine i f  

p o t e n t i a l  Be0 emissions a r e  i n  compliance with t h e  Be NESRAP 

Standard. 

To insu re  process and s t a t i s t i c a l  r ep resen ta t iveness ,  sampling was 

performed on t h r e e  sepa ra t e  days ( i . e . ,  t h r e e  8 .33  hour t e s t s  were 
conducted) during per iods  of maximum production. The co l l ec t ed  
samples of each t e s t  were ind iv idua l ly  d iges ted  i n  an ac id  solu- 

t i o n  and analyzed by atomic absorpt ion  spectrophotometry. 

3.0 Results 
Since t h e  sampling g r i d  i s  s i t u a t e d  near  the  exhaust s t a c k  e x i t  plane, 

sampling point  p o s i t i o n s  do not  conform t o  t h e  c r i t e r i a  given i n  EPA 
Method 1. Rowever, the  chosen sampling point  p o s i t i o n s  a re  considered 

r ep resen ta t ive  of t h e  exhaust flows and r e s u l t a n t  emissions a s  a  r e s u l t  
of the  fol lowing:  

1. The absence of cyc lonic  flow a t  t h e  sampling point  p o s i t i o n s  and 

minimal turbulence  between the  r a i n  d e f l e c t o r  and exhaust s t a c k  

a r e  v e r i f i e d  by t h e  da ta  given i n  Table I. 

2 .  Veloci ty v a r i a t i o n  over t h e  sampling g r id  i s  minimal ( i . e . ,  ~ 6 6 %  

of t h e  observa t ions  c l u s t e r  w i th in  90% of t h e  mean value o r  i n  

o t h e r  words one s tandard dev ia t ion  i s  only -9% of t h e  mean 
va lue) .  Desc r ip t ive  s t a t i s t i c s  of the  v e l o c i t y  p r o f i l e  a r e  
presented i n  Table 11. 

Stack  sampling parameters and r e s u l t a n t  emission f a c t o r s  a r e  presented 

i n  Table 111. F i e l d  d a t a ,  l abora to ry  r e s u l t s  and r e s u l t a n t  ca lcula-  

t i o n s  a r e  included i n  Attachment 3. 
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Tel?i!,j:,r i:?', 51'-?C: '5 

Turbulence Characteristics 
over t h e  

Sanpling Grid * 

Cyclonic Flow 
P i t o t  Yaw 

Sampling Reading ** Angle *** 
Point ("H20) 

1 0.0 3 
2 0.0 0 
3 0.0 0 
4 0.0 4 
5 0.0 6 
6 0.0 9 
7 0.0 3 
8 0.0 9 
9 0.0 1 

10 0.0 0 
11 0.0 2 
12 0 .o 9 
13 0.0 5 
1 4  0.0 2 
15 0.0 0 
16 0.0 4 
1 7  0.0 0 
18 0.0 2 
19 0.0 1 
20 0.0 2 
2 1 0.0 5 
22 0.0 2 
23 0.0 0 
24 0.0 0 
25 0.0 0 
AVG 0.0 "Hz0 3" 

Entrainment Flow 
Rot Wire 

Sampling Reading **** 

3e 0.03 
4e 0 .OO 
5e 0.00 
6e 0.01 
7e 0.02 
8e 0.03 
9e 0.06 

10e 0.08 
l l e  0.10 
12e 0.07 
13e 0.03 
14e 0.01 
15e 0.00 
16e 0.00 
17e 0.00 
18e 0.00 
19e 0.02 
20e 0.04 
21e 0.08 
22e 0.15 
23e 0.15 
24e 0.05 

AVG 0.04 mlsec. 

Refer t o  Figure 3.  

** P i t o t  face  openings s e t  perpendicular t o  the  sampling plane a r e  con- 
sidered a t  0' reference.  

*** Yaw angle from O D  reference where p i t o t  reading = 0.0 "H20. The 
average de f lec t ion  i s  much l e s s  than the  allowable 20" c r i t e r ium.  
Therefore, the  absence of cyclonic flow is  evident. 

**** Rot wire readings outs ide  the  perimeter of the exhaust s tack opening 
e .  readings a re  observed i n  the  same plane of the  sampling g r id  i n  
the  open area  between the  r a i n  d e f l e c t o r  and exhaust s t ack) .  Veloci- 
t i e s  i n  t h i s  open area  or  t r a n s i t i o n a l  space a re  only 0.3% of the  
s tack gas ve loc i ty  and thus can be considered neg l ig ib le  i n  causing 
flow disturbance or  entrainment of the  s tack exhaust. 
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Stack and Sample V e l o c i t y  V a r i a t i o n s  
as determined wer t h e  
Se lec t ed  S a ~ p l i n g  Plane  

Var i ab le  
N - 75 N = 75 

Stack AP Sampler O r i f i c e  AH 
Parameter ("820) ("H20) 

Me an 0.66 0.67 
Standard Deviation 0.06 0.06 

Range 0.50-0.79 0.51-0.80 

Sum 49.23 50.32 

Sum of Squares 32.58 34.03 

Covariance 0.003616 0.003567 

Corre la t ion  Coef f i c i en t  r = 0.99 
N = number of obse rva t ions  

Table 111 

Stack  Sampling Parsmeters  
and 

Resul tan t  Be0 F a i s s i o n  F a c t o r s  

Run Time (mtn) 

Stack Temperature (OF) 

Stack Veloc i ty  ( f t l s e c )  

Stack Flow (SCFM) dry 
Meter Temperature ( O F )  

Barometric P res su re  ("Hg) 
I s o k i n e t i c  Sampling Var i a t ions  ( X )  
Be Emission Rate (gramslday) 

Fixed G a s  Analys is  

CO2 02 co N 2 

Page 8 
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Attachment 1 

EPA Method 104 

Reference Method for Determination 

of 

Beryllium Emissions from Stationary Sources 
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Stack Sampling System 

Quality Assurance 



METER CONSOLE CALIBRATION 

Calcularions 

1 = Ratill III accuracy of wc? 1131 mcwr to dry t r s t  mrtrr. Tolrrancr = + 0.02. 
J 1 1 a  = O~ificv I)rcs,urt. t l i f f ~ ~ r ~ ~ l l t i ~ l  illat ~ i \ . i>  0.75 cfm of air at 6BeFand 89.92 inch15 of mer 

cur?.. it:: I1211. 'lolrrancc. = f 0.15 inr11i.r. 
Orifict. J l l a  sl~c~uhl fall 11ctx.c.c.11 1.59 - 2.09 itlclll%. or moclification may In- nrccsiary for some 

umpl i l~g  ~ituatitt t~s. 

Figure 1-3. Form for meter console calibration 



USMR/AMIX 
Temperature Sensor Calibration 

Date $' f la.r sr Thermocouple number 0 3 1  
" 

Ambient temperature 7QI 5 OF Barometric pressure aZ4/90 in. hg 

Calibrator 7: C n S e  / Reference: mercury-in-glass -lo A //YOcF 

other - Y Q / t .  300'f 

a ~ y p e  of calibration system used. 

b[(ref temp O F  + 460) - (test thermom temp, "F + 4601 loo< 1.5%. - 
ref temp, "F + 460 

Temperatureb 
difference, 

% 

Q , O ~  c /.5 

0, 10  115 
,, 3 u L 1.5 

Reference 
point 

number 

4, ~;.&t 

~e h[( 

a Source 
(specify ) 

d e b  i.efir e 
R e  fi  o r e 4  Y 

/ I  

f i r [ .  

se flu& 

/-/e*fb( 6; l 

thermometer 
temperature, 

OF 

7015 

32t 5 

potentiometer 
temperature, 

OF 

7 / 1  J 

33(3  

2 o l l J  208, 3 



USMR/AHAX 5flw-88 
Pitot Tube Calibration 

"A" SIDE CALIBRATION 

DEVIATION 

"B" SIDE CALIBRATION - 
APstd Ap(s) 

em Hz0 em H20 DEVIATION - 
RUN NO. (in. Hz01 (in. Hz01 Cp(s.1 ~ p ( s )  - Cp(B) 

1 19-23 0, 2v-3 0, k23 0 t c 5 1  

2 0,53 0;60S/ ot'5t2 O , O O  l 
3 1 ,  la 1 , 3 4 5  81$15' - ~ , 0 0 3  

- 
Cp (SIDE B) 01%1\ 

3 
E J C ~ W - E P R  OR B J  

AVERAGE DEVIATION = 0 ( A  OR B) = 3 
+MUST BE <0.01 

IFp (SIDE A )-Fp (SIDEB) I + MUST BE <0.01 ~ [ b )  = 0 L 0 40 1 



AMAX, INC.  

.- 
I : -1n i t i  : .Pins I 1nit ia1 g ipa l  - A C C ~ P ~  7 R e j e c t ,  
, :  ; D a t e  , -B,o?' ! -  Trme I T l m e  1 ! 

.- I 

J 7 .6  3, 1 )sou l l 0 3 0  1 
t i . I . , I 

! ! 
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Gas Sampling Botometer Calibration 

Temp. 77'F BP 30.38 Serial (63-210 

Rotometer Setting Cal Read 1 Cal Read 2 Cal Read 3 AVG - 
1.8 1.804 1.804 1.804 1.803 
1.7 1.697 1.703 1.705 1.700 
1.6 1.602 1.600 1.599 1.600 
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Field Data 
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Laboratory Results 
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Sample ID No: 881875 
Field ID : ACC-1 
Client : Accuratus 

Parameter Results 

Prioritv Pollutant 

Beryllium < .007 

May 10, 1988 

MDL Units 
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May 10, 1988 

Sample ID No: 881876 
Field ID : ACC-2 
Client : Accuratus 

Parameter Results MDL Units 

Priority Pollutant 

Bery 11 ium < .007 .007 mg/ 1 
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May 10, 1988 

Sample ID No: 881877 
Field ID : ACC-3 
Client : Accuratus 

Parameter Results MDL Units 

Priority Pollutant 

Beryl 1 ium < .007 .007 mg/ 1 
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May 10, 1988 

Sample ID No: 881878 
Field ID : ACC-4 
Client : Accuratus 

Parameter Results MDL Units 

Prioritv Pollutant 

Beryl 1 ium < .007 .007 mg/l 
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Sample ID NO: 881879 
Field ID : ACC-5 
client : Accuratus 

Parameter Results MDL Units 

Priority Pollutant 

Beryllium c 0 .5  < 0 .5  ug 
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Sample ID No: 881880 
Field ID : ACC-6 
Client : Accuratus 

Parameter Results 

Prioritv Pollutant 

Beryllium < 0.5 

May 10, 1988 

MDL Units 
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ANALYTICAL DATA REPORT 

for 

Accuratus, Inc. 
RD #4 

Brass Castle Rd. 
Beshington, NJ 07882 

ACCREDITED LABS CASE NO. C-880335 
DATE RECEIVED: 4/26/88 

Field 
Client S a m ~ l e  ID Sample & 

liquid 
I 1  

#2 
11 

filter II 

liquid 
I t  

# 3 
I, 

filter II 

liquid Blank 
11 I 1  

Laboratory 
Sample & 

Accredited Laboratories, Inc. New Jersey Certification Number 
12486 This data has been reviewed and accepted by: 

Suzanne S. Weidman 
Laboratory Manager 

SSW: j p  
4/25/88 
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Sample ID No: 882371 
Description : Probe Rinse Run 2 
Client : Accuratus 

Parameter Results MDL Units 

Prioritv Pollutant 

Beryl1 ium c .007  .007 mg/ 1 
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Sample ID No: 882372 
Description : Impinger Solns & Rinses Run 2 
Client : Accuratus 

Parameter Results MDL Units 

Prioritv Pollutant 

Beryl 1 ium <. 007 .007 mg/l 
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Sample ID No: 882373 
Description : Millipore & Backing Filter Run 2 
Client : Accuratus 

Parameter Results MDL Units 

Prioritv Pollutant 

Beryllium < 0.5 0.5 Ug 
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Sample ID No: 882374 
Description : Probe Rinse Run 3 
Client : Accuratus 

Parameter Results MDL Units 

Priority Pollutant 

Beryl1 ium < .007 .007 mg/ 1 
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Sample ID No: 882375 
Description : Impringer Solns & Rinses Run 3 
Client : Accuratus 

Parameter Results MDL Units 

Prioritv Pollutant 

Beryl1 ium < .007 .007 mg/ 1 
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Way 10, 1988 

Sample ID No: 882376 
Description : Millpore & Backing Filter Run 3 
Client : Accuratus 

Parameter Results MDL Units 

Prioritv Pollutant 

Beryllium < 0.5 0.5 ug 
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Sample ID No: 882377 
Description : Acetone Blank 
Client : Accuratus 

Parameter Results 

Prioritv Pollutant 

Beryl 1 ium .008 

May 10, 1988 

MDL Units 



Accredited Laboratories 
)"LO.DO.I.O 

May 10, 1988 

Sample ID No: 882378 
Description : Distilled Water Blank 
client : Accuratus 

Parameter Results MDL Units 

Prioritv Pollutant 

Beryllium <.007 <.007 mg/l 
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AaXIUlUS - Washington, NJ 

P r e t e s t  Post Test 
W t  of s i l i c a  g e l  150 g - 
W t  of s i l i c a  g e l ,  impinger, i n s e r t  594.3 g 618.3 g 
W t  of water co l l ec ted  - 24.0 g 

Impinger #1 

Impinger 62 
Impinger 83 

100 mll  81.0 mll 

150 m l l  169.0 m i  

0 rnll - 3.0 m e  - 
250 m l l  253.0 ml l  

Moisture col lec ted  - 24 grams from s i l i c a  g e l  + 3 m i  H20 = 27 m l l  

Washing Vol. - 180 rnll (probe) 
Final  Impinger Vol and Washings - 525 rnll 

LAB RESULTS 

Probe Wash - <0.007 mg/P 
Impinger Vol + Wash - <0.007 mg/ll 
F i l t e r s  - <0.5 ug 

TOTAL WT = (180 m0)(0.007 mg/i) ( 1000 u 9 (-1 = 1.26 ug 
1000 m e  mg 

+ (525 m1)(0.007 mg/E) ( ' ) (2) 1000 u = 3.675 ug 
1000 rnll mg - 0.5 - ug 

Total  W t  5.435 ug 

Be Emission Rate EQ. 104-1 

o r  sec  1 ram 
= (17.64-)(5.435ug)(45.26~t/sec)(l .4977 f t2 ) (86 ,400- ) (+)  

Hg day 10 ug 

= 0.126 g/day 

Since plant opera tes  18  hr/day 

18 h r  0.126 g/day x - = 0.095 g/,jay 
24 h r  



A C W U l V S  - Washington, NJ 

RUN #3 - April 21. 1988 

W t  of s i l i c a  g e l  
P r e t e s t  Post Test 
150.0 g  150.0 g  

W t  of s i l i c a  g e l ,  impinger, i n s e r t  615.5 g  640.4 g  
W t  of water co l l ec ted  - 24.7 g  

Impinger #l 
Impinger 82 
Impinger 83 

100 m a  - 
150 m e  - 

0 m e  - - - 
250 m l l  251.0 m i  

i s t u r e  col lec ted  - 24.7 from S i l i c a  Gel + 1 m l l  = 25.7 mll 

shings 
Probe - 171 mll 

Impinger solut ion + washings - 594 mll 

a RESULTS 
Probe Wash - <0.007 mg/R 
Impinger Wash 6 Solutions - (0.007 mg/R 
F i l t e r s  - <0.5 ug 

'AC = (171 mR)(0.007 mgfll) ( 1000 U 9 (d) = 1.197 ug 
1000 ml l  mg 

2aiss ion Rate EQ. 104-1 

= 0.5 ug - 
Total  W t  5.86 vg 

e  plant operates 18 hr/day 
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DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL QUALITY 

CN 027.TRENTON. N.J. 08825 

JORGE H. BERKOWITZ. Ph.0. 
DIRECTOR 

A ugust 3. 1 9 8 8  

MEMORANDUM 

TO : Don Patterson -, 

FROM: Edward Choromanski &jf 

SUBJECT: 
c! 

Accuratus C e r a m i c  C o r p o r a t i o n  - Washington. N.J. 
APC Plant I.D. N o .  8 5 1 0 6  
N.J. S t a c k  N o .  0 0 1  

Emission tests were conducted at t h e  a b o v e  referenced facility. 
T h e  purpose o f  the tests w a s  t o  d e t e r m i n e  if the s o u r c e  was within 
the allowable beryllium emission rate specified in Permit N o .  P - 7 6 6 9 3  
and the National Emission Standards f o r  Hazardous A i r  Pollutants 
(Neshaps)- Subpart C - National E m i s s i o n  S t a n d a r d  f o r  Beryllium ( 4 0  
CFR - Part 6 1 ) .  

J o h n  Vereb and F r a n k  P a p p  reviewed t h e  final t e s t  report. Their 
review indicates that the beryllium emissions from t h e  source were 
within the standards stated o n  Permit No. P - 7 6 6 9 3  a n d  Neshaps Subpart 
C .  Although the source w a s  w i t h i n  the allowable s t a n d a r d s ,  they w e r e  
only operating a n  average of 6 s o u r c e s  out of 1 2  d u r i n g  t h e  t e s t i n g  
period. Since the emission emitted from the s o u r c e  w e r e  roughly 
one-half of t h e  allowable permit s t a n d a r d s ,  it may be possible that 
the emissions may reach t h e  permit a l l o w a b l e .  Based o n  this f a c t ,  
the permit should be amended t o  r e f l e c t  a maximum n u m b e r  o f  sources 
t o  be operated at any o n e  time. O n c e  t h e  permit is amended. a f i v e  
year operating certificate should be g r a n t e d .  

c .  Milt Polakovic 
Lou Mikolajczyk 
Harold Christiff 
Mike P a p p  ( N . R . O . )  
Frank P a p p  
J o h n  Vereb 

New Jersey is an Equal Opponuniry Employer 
Recycled Paper 



@late nf New 3erseg 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL auALITv 

CN 027, TRENTON, N.J. 08625 

JORGE H. BERKOWITZ. Ph.0. 
DIRECTOR 

TO : 

THROUGH : 

FROM : 

SUBJECT: 

July 1 9 ,  1988 

MEMORANDUM 

Edward Choromanski 

Frank Papp $. 
John Vereb 

Accuratus Inc., Washington N . J .  
Permit/Certificate Number 076693 
APC Plant ID 85106 
N.J. Stack Number 001 

On the dates of March 2 9 ,  April 20, and April 2 1 ,  stack tests 
for Beryllium Oxide were conducted on the ventilation/emission 
control system of Accuratus Inc., Washington. N.J., by Accredited 
Laboratories Inc. of Carteret, N.J. The results reported are as 
follows: 

STACK SAMPLING PARAMETERS 
and 

RESULTANT Be0 EMISSIONS 

ALLOWABLES 
RUN 1 RUN 2 RUN 3 NJDEP NESHAPS 

P 8 CT. SUBPART C 

Run Time (min) 501 500 500 - - - - 

Stack Velocity 45.3 45.1 44.5 - - - - 
(ft/sec) 

% Isokinetics 104.9 104.8 105.5 - - - - 

Be Emission Rate 

(grms/day) ,095 .082 ,101 - - 1 0  

* Allowable based on an hourly average of 5.56 grinders operating 
out of 12 possible. 

New Jersey is an Equal Opportunity Employer 
Recycled Paper 



Technical Services calculations using the raw data supplied 
produced substantially the same results as reported by Accredited 
Laboratories Inc.. 

Allowable emissions of Beryllium Oxide under National Emission 
Standards for Hazardous Air Pollutants is 10 grams of Beryllium for a 
24 hour period. Allowabl emissions of Beryllium Oxide under NJDEP -8  Permit 076693 is 2.3 x10 lbs per hour. Emissions for Beryllium 
Oxide were in compliance with NJDEP Permit No. 076693 and NESHAPS 
Subpart C during all three test runs. 

A representative sample was required to obtain adequate results, 
therefore eight hour tests were run. Tests were run during the 
primary cycle of the production process due to the higher emission 
rates occurring then. According to David Kmetz of the Northern 
Regional field office, and average of 5.6 machines were being used at 
one time which is below the twelve machine specification on the 
permit, this was due to the nature of the production. 
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EMISSION TEST OBSERVATION FORM 
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CONTROL EQUIPMENT OPERATING PARAMETERS (During each test1 q.;.?-= 

PARAMETER 1 RUN NO. 1 1 RUN NO. 2 1 RUN NO. 3 
I I I 
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7 )  TYPE OF FUEL SE!NG FIRED (if aoclicablel 

,,.-: ,,,- -- ...uu,. , u r  FGL 5E::;C fiF.22 t";;!;.: 2AC-i YE;: 

-- - - -  

-. 
21  KESE F L i i i  jAiw;Pi55 TAKE:; CUf i iN i  TESTS? t YES C& (If yes, record fuel sample numbrrisi for racn 1eSt. i  

Run No. 1 

Run No. 2 

Run No. 3 

91 WEiiE ANY OTHER SAMPLES TAKEN DURING TEST? YES 6 
(If yes, indicate rvPe of samcle, run numMr sample was taken, sampling location and sample numben.) 

rYPE , LOCATION 
SAMPLE 1 NUMBERS I COMMENT 

I I 
I I 
I I 

- - 

01 ANY PROCESS OR CSNTROL EQUIPIfENT PROBLE.VS DURING ANY TEST? C . YES 60 

P"?J LIC. ""-". c.. . ..----... 
I 
I 
I 

11) EMISSION TESTS CONDUCTED BY 0 DEP d M P A N Y  CONSULTANT 
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