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For this performance test the plant began operating at 200 tons per 
hour at 6:48 PM with a bagfilter magnehelic reading of 2 inches and an exit 
gas temperature of 200 F. The moisture content of the aggregate material 
was 3.7 % which was a little wetter than normal (3 %) due to earlier rain. 
The plant is producing asphalt for the resurfacing of 1-85? and thus, 
operates at night; however, an initial obserrvation showed a detached steam 
plume with 0 % opacity visible emissions. During the test there appeared 
to only be a steam plume. 

Source ' test information is on the attached observer ' s checklist. 
During the test the following data was gathered: 

Production Rates (tph) 
RUN # 1 

Instantaneous start/finish 2721302 
Average during run 282 

Burner capacity 50 % 
Bagfilter exhaust temp (F) 225-248 
Bagfilter magnehelic ( l9 ) 2.8-3.0 

The plant's permitted production rate of 300 tons per hour was exceded 
during Runs No. 2 and 3 but was explained as due to the higher moisture 
content of the materials. 

During Run No. 2 the test was stopped for 4 - 5 minutes when the 
aggregate materials chute clogged up. Also, during the test rather large 
particles of rusted metal were being exhausted out the stack. Mr. Hager 
said that they have observed that the inside of the bagfilter is already 
rusting out and they are having the manufacturer investigate. 

Compliance with NSPS Subpart I will be determined upon review of this 
particulate emissions test. 
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This facility is a No. 2 oil fired, rotary drum dryer, asphalt mix 
plant (300 tons per hour maximum permitted production capacity), whose air 
emissions are controlled with a bagfilter (9,900 square feet of filter 
area). However, the burner is also capable of firing natural gas and is 
their main fuel with No. 2 as backup. 

Our office was infomed by letter dated August 2, 1990 that this plant 
began operation on June 28, 1990 and first reached its maximum operating 
capacity on July 31, 1990. The only prior notification was dated May 16, 
1990 informing us that the proposed start up date would be June 15, 1990. 
A Notice of Violation is to be sent for failing to provide proper 
notification of: 

(1) the date construction commenced within 30 days of such date and 
(2) the actual date of initial startup within 15 days after such date 

as required in 40 CFR 60.7 (a)(l) and (a)(3), respectively. 

A performance test for emissions was being conducted on 
this date as required by NSPS Subpart I within the 60 days after achieving 
the maximum production rate. The plant's maximum capacity was not 
immediately reached upon initial startup due to problems with the flights 
within the drum, the immediate drum, the auger and the screen deck because 
of poor plant set-up to handle the necessary volume of materials. Also, 
the facility attempted to conduct this test on two previous dates but they 
were cancelled due to equipment failure on the day prior to the July 26th 
scheduled date and due to heavy rains on August 16, 1990.. 

The plant was running surface material at this time. There are three 
different materials, surface, biqder and base, that are produced by an 
asphalt plant for highway paving.' Presently, they are not using any 
recycled asphalt until they receive DOT approval of their mix design (24 % 
recycled asphalt). 
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INTRODUCTION 

Source sampling was performed for Blythe Industries, Inc. 

Graham, North Carolina. The purpose of the sampling was to 

determine compliance with the permit limitations of 0.04 

grains per dry standard cubic foot as required by the State 

of North Carolina. Three sampling runs were made on August 

29, 1990 at the sampling locations shown on Figure 1. 

The measurements of stack gas flow rate and pollutant 

concentrations were made according to U.S. Environmental 

Protection Agency and the North Carolina Department of 

Natural Resources and Community Development (DNRCD) 

recommendations. Mr. Brent S. Rockett, N.C. DNRCD, was 

present to observe the test. 

The following sections of the report treat the summary of 

results, the process and its operation, the location of the 

sampling points and the sampling and analytical procedures 

used. 
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SUMMARY OF RESULTS 

Table 1 presents the summary of results from the particulate 

sampling. The mean particulate concentration was 0.0113 

grains per dry standard cubic foot and the mean particulate 

emission rate was 1.690 pounds per hour. The average 

process weight was approximately 312 tons per hour. 

L 

Based on the results of the particulate sampling, the Blythe 

Industries, Inc., Graham, North Carolina asphalt plant was 

in compliance with the regulations of the State of North 

Carolina which allowed for an emission rate of 0.04 grains 

per dry standard cubic foot. 



TABLE 1 

SUMMARY OF RESULTS, PARTICULATE SAMPLING 

Run Number 1 2 3 

Date 08/29/90 08/29/90 08/29/90 

% Isokinetic 115.26 121.88 121.91 

Volume of Gas Sampled, 56.516 38.396 40.432 
SCF Dry 

Stack Gas Flow Rate, 17111.0 16839.7 17845.3 
SCFM * Dry 

Stack Gas Flow Rate, 36660.3 38026.4 40710.5 
ACFM 

Particulate: 

Catch, mgrams 

Concentration, grains/ 0.0063 0.0117 0.0160 
SCF * Dry 

Emission Rate, lbs/hr 0.927 1.690 . 2.452 

'6a°F, 29.92 in. Hg 
**Nozzle, probe, filter 



PROCESS DESCRIPTION AND OPERATION 

The Blythe Industries, Inc. asphalt plant in Graham, North 

Carolina is a Gencorbitumina Asphalt Plant. It produces hot 

mix asphalt made from asphalt cement, sand, granite 

screenings and granite aggregates. The materials are dried 

in a rotary dryer fired with No. 6 fuel oil. The material 

mix was cqnveyed to a storage silo. Air was introduced at 

the burner and passed through the dryer, baghouse, fan and 

stack to the atmosphere. The plant was rated at 300 tons 

per hour. 



LOCATION OF SAMPLING POINTS 

The dimensions of the stack and the location of the sampling 

points are shown in Figure 2. The stack cross section was 

divided into 20 equal areas. The ports were labeled A, B, 

C, D, and E. Each point was sampled for a period of 3.0 

minutes per point which yielded a total test time of 60 

minutes per run. The number of sampling points was 

determined by the distance from the last disturbance in the 

gas flow as outlined in Method 1, Federal Register, Volume 

48, No. 191, 30 September 1983. 
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SAMPLING AND ANALYTICAL PROCEDURES 

/ 

All sampling and analytical procedures used were those 

recommended by the U.S. Environmental Protection Agency and 

the N.C. DNRCD. Complete details are found in Appendix E 

which is a copy of the Federal Register, Volume 42, Number 

160, dated 18 August 1977, the Federal Register, Volume 48, 

No. 191, 30 September 1983 (Methods 1 - 5), and 40 CFR 
L 

Chapter I, Part 60, Appendix A, dated 01 July 1989 . 

Sample point locations and velocity measurements were made 

by Methods 1 and 2. Gas .composition was determined by 

Fyrite and Method 3 on continuous bag samples. Method 5 was 

used for the particulate determination. 
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Appendix A 

Summary of Method 5 Particulate Results 

Blythe Construction Company Graham NC 

Run Number 1 

Date 8/29/90 

DN Sample nozzle dia., in. 0.375 

TT Net time of test 60 

PB Barometric pressure, in. Hg. 29.20 

PM Average orifice pressure 3.655 
drop, in. H20 

VM Volume of dry gas sampled, 61.62 
cu. ft. at meter conditions 

TM Average gas meter temp. 106.77 
in degrees F. 

VMSTD Volume of dry gas sampled , 56.516 
at standard conditionsx, SCF 

VW Total water collected in 705.8 
impingers + silica gel, ML. 

VMV Volume of water vapor at 33.236 
standard conditions', SCF 

PMV Percent moisture by volume 37.031 

MD Mole fraction dry gas 0.6297 

PC02 Percent C02 by volume, dry 5.43 

PO2 Percent 02 by volume, dry 9.53 

PC0 Percent CO by volume, dry 0.00 

PN2 Percent N2 by volume, dry 85.03 84.53 83.63 

MWD Molecular weight-dry stack gas 29.247 29.238 29.263 

MW Molecular weight-stack gas 25.082 24.966 25.024 

CP Pitot tube coefficient 0.84 0.84 0.84 

DPS Average velocity head of 0.5437 0.5524 . 0.5873 
stack gas, inches water 

TS Average stack temperature, F 235.15 261.20 273.05 



PSI 

QSW 

Q A 

PER1 

FMF 

CAN 

CAM 

CAT 

CAW 

FNP 

Static pressure of stack 0.013 0.013 0.013 
gas, inches Hg. 

Stack pressure, absolute 29.210 29.210 29 -210 

Average stack velocity, FPM 2282.0 2367.0 2534.1 

Stack area, inches sqrd. 2304.0 2304.0 2304.0 

Stack flow rate, dry, 17111.0 16839.7 17845.3 
standard conditions, DSCFM 

Stack flow rate, wet, 27173.7 27168.1 28615.6 
standard conditions, WSCFM 

Actual gtack flow rate, ACFM 36660.3 38026.4 40710.5' 

Percent isokinetic 

Particulate, Mg., front 23.20 29.20 42.10 

Particulate, GR/DSCF front 0.0063 0.0117 0.0160 

Particulate, GR/WSCF front . 0.0100 0.0189 0.0257 

Particulate, GR/ACF front 0.0030 0.0052 0.0070 

Particulate, LB/HR front 0.927 1.690 2.452 

Net sanpling points 20 20 20 

.68 Degrees F. 29.92 Inches Hg. 



Method 5 Particulate Calculations Test Number 1 

Blythe Construction Company Graham NC 

Volume of Dry Gas Sampled at Standard Conditions 
17.64 * VM * (PB + PM / 13.6) 

VMSTD = ................................ = 56.516 
TM + 460 

Volume of Water Vapor at Standard Conditions 
VMV = 0.04709 * VW = 

Percent Moisture in Stack Gas 
100 a VMV 

PMV = --------------- = 
VMSTD + VMV 

Mole Fraction of Dry Gas 
100 - PMV 

MD = ----------- = 
100 

Average Molecular Weight of Dry Stack Gas 
MWD = 0.44 * PC02 + 0.32 PO2 + 0.28 ' (PN2+PCO) = 29.247 

Molecular Weight of Stack Gas 
MW = MWD ' MD +18 (1-MD) = 

Stack Gas Velocity at Stack Conditions 
VS = 5129.4 ' CP DPS a SQRT(TS t 460)/(PS ' MW) = 2282.0 

Stack Gas Volumetric Flow at Standard Conditions, Dry 
0.123 a VS ' AS ' PS ' MD 

QS = ............................ = 17111.0 
TS + 460 

Stack Gas Volumetric Flow at Stack Conditions 
QS (TS + 460) 

QA = .................... = 
17.64 PS MD 

Percent Isokinetic 
1039 (TS + 460) VMSTD 

PER1 = ................................ = 
VS TT ' PS ' MD ' DN ' DN 



Particulate Loading -- Probe, Cyclone, Filter 
( At Standard Conditions 1 
CAN = 0.0154 ' FMF / VMSTD = 

Particulate Loading -- Probe, Cyclone, Filter 
( At Stack Conditions 1 

17.64 ' CAN PS ' MD 

Particulate.Lb/Hr -- Probe, Cyclone, Filter 
( At Standard Conditions 
CAW = 0.00857 ' CAN ' QS = 
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TRAVERSE POINT LOCAilON F O R  CIRCULAR DUCTS , 
I , .  . 

, I 
* . L 

. . I . - 
I 

p l a n t  &//,ti, I / . , r + r u t X ~ c  Lo. I LrdA.,flc. . . , , . . 
Date R -  aq - - 1 0  
Sampling loca t ion  AwXA/,f s # ~ ~ &  
Ins ide  o'f far w a l l  t o  outside 
o f  n i p p l e  (f) 49, !r" 
Inside of near w a l l  t o  o u t s i d e  o f  ,( 
n i p p l e  ( n i p p l e  l e n g t h )  (T) 1. 5 
Stack I.D. (X-T) yp & 

Nearest 

Nearts t 

Cal cul r 

upstream disturbance 7 dd 
* I 

downstream disturbance 7,2 5 
t e d b y  In 



METHOD 2 GAS.VELOCITY AND CYCLONIC FLOW DETERMINATION 

Sampling Location s&,~c Clock Time 12 80 

Run Number 1 Operator /? HL Amb. Temp., 'I? I?$ 
Bar. Press. ,  i n .  Hg 2 9 , ~ o  Stat ic  Press. ,  in.  H20 0-1 7 

Stack Press. ,  i n .  Hg aqk21 Stat ic  Press. ,  in .  Hg 0. 0 / 4 
Stack Dimension, i n .  - Dim. or side 1 48 side 2 48 
Pi to t  Tube (Cp) , $ Pitot Tube Leak Check (0.1 @ 3. in. H20 

a Average of (a) must be < 10 degrees t o  be acceptable. 

BOHAGBAPH DATA 









poce 1 * 0 1 * . 1 1 , f l 1  

I.* .I,.... ' 8  6. ,...a ,. METHOD 3 - OBSAT AND DRY MOLECULAR WEIGET DETERMINATION 

P l a n t  P/f~#f p ~ a a d  S a m p l e  L o c a t i o n  

S a m p l e  T y p e  - C o n t i n u o u s  J Pump L e a k f r e e  @ 10" ? / 

Oxygen C h e c k  20.9% k 0.1% Jg.7 F u e l  Type  f i . 4  
Orsat Leak  Check  @ 4 min. :  P i p e t  L e v e l s  - L e a k f r e e  ? / 

B u r e t  /d/ - / = <0 .2  m l  ? 

Run No. ' S a m p l e  Date ~ / 2 9 / f ~  Ambient  Tenp .  O F  gg 

S a m p l i n g  Time ( 2 4  - h r  c l o c k )  a60-m A n a l y s i s  BY 

Run No. 2 S a m p l e  D a t e  ~//t4/* Ambient  Temp. 'F W 

S a m p l i n g  T ime  ( 2 4  - h r  c l o c k )  @3Q00/38 A n a l y s i s  B y  

Wlecular 'a l 
D, lb/Ihmd.el 

2.3r9 

3.058 

d.000  

23.f0t 

' Run No. S a m p l e  Date Ambient  Temp. O F  71, 
S a m p l i n g  T ime  ( 2 4  - h r  c l o c k )  r22- 03/47 A n a l y s i s  By ,a. 
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pcrce 1 1 e 1 * . 1 1 , , , ,  

1.4 .,..... 'I 4. ...,a I .  METHOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET 
1 

p l a n t  d l f ~ ~  &S*GW~ R e c o v e r e d  B y  
Sample  L o c a t i o n  shct R e c o v e r y  D a t e  

Run Number ? 
Sample  D a t e  f/2zc 190 
Sample Box Number 2 
P r o b e  Number 2 31 
F i l t e r  Number 

MOISTURE RECOVERY 

I m p i n g e r s  C o n t .  Number 2-/ 2- 2 2-3 
D e s c r i p t i o n  o f  Water c%#i-~R <&.at 
L i q u i d  L e v e l  Marked L/' r/' Li 

F i n a l  Volume ( w t . ) ,  m l  R 3 0 , 0  c ~ n .  * gp8 .0  
I n i t i a l  Volume ( w t . ) ,  m l  too. o a d 3  f a  a00.0 
Net Volume (wt.), m l  ( g )  g33.0 Y R d  h d  C/ya,a 

S i l i c a  G e l  C o n t .  Number 5 2- 3 
S i l i c a  Gel % S p e n t  
F i n a l  W e i g h t ,  g  'e 2 + l 6 b Z  

8 4  1 =Lag. 3 
I n i t i a l  W e i g h t ,  g n 2 0 0 . 0  a a a . *  
Net W e i g h t ,  g  ??St 9 30. / 3 g . G  

T o t a l  M o i s t u r e ,  g  0 W e  / 
PARTICULATE RECOVERY 

F i l t e r  Con t .  Number 
P a r t i c u l a t e  D e s c r i p t  
F i l t e r  C o n t .  S e a l e d  
F i n a l  W e i g h t ,  mg 
F i n a l  Weigh t  A u d i t ,  
I n i t i a l  W e i g h t ,  mg 
I n i t i a l  W e i g h t  A u d i t  
F i l t e r  C a t c h ,  mg 

P r o b e  R i n s e  C o n t .  Number - 
L i q u i d  L e v e l  Marked w 
F i n a l  W e i g h t ,  mg 9209/. 3 

., F i n a l  Weigh t  A u d i t ,  mg 9 Y 0 9 / . f  
' I n i t i a l  W e i g h t ,  mg YIdlb.3 

I n i t i a l  W e i g h t  A u d i t ,  mg 
L e s s  A c e t o n e  B l a n k ,  mg 
A c e t o n e  R i n s e  C a t c h ,  mg 

-=F- 
IG/  

T o t a l  P a r t i c u l a t e ,  mg 38. d 42.0 ST 0 

A c e t o n e  B l a n k  Number LABORATORY CUSTODY 
F i n a l  W e i g h t ,  mg 
F i n a l  Weigh t  A u d i t ,  mg 

& R e c e i v e d  By:  I l lL  
D a t e  R e c e i v e d  : ss-to- 5 

I n i t i a l  W e i g h t ,  mg ' - .-,.. S t o r e d  & Locked:  J 
I n i t i a l  W e i g h t  A u d i t ,  mg d 3 . r  Remarks: d m c  
A c e t o n e  R e s i d u e ,  mg 
A c e t o n e  Volume, m l  
C o n c e n t r a t i o n ,  rnglmg p ,4 



APPENDIX C 

PROCESS DATA 

During t h e  sampling t h e  a s p h a l t  p l a n t  produced 282 t o n s  pe r  
hour on t h e  f i r s t  r u n ,  325 t o n s  pe r  hour on t h e  second,  and 
330 t o n s  per  hour on t h e  t h i r d .  This  r e s u l t e d  i n  average  of 
312.3 t o n s  p e r  hour f o r  t h e  test p e r i o d . ,  



Rodney H. Lang 

Jay J. Qualtieri 

Reggie E. Alston 

APPENDIX D 

TEST PARTICIPANTS 

Field Services Manager 
Pace Inc. 

Environmental Technician 
Pace Inc, 

Environmental Technician 
Pace Inc. 



APPENDIX E 

SAMPLING AND ANALYTICAL PROCEDURES 
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CALIBRATION DATA 



APPENDIX F 

CALIBRATION INFORMATION 

NOZZLES 
Each new set of nozzles purchased by Pace a r e  f i r s t  machined and 
ca l ibra ted  before being put in to  f i e l d  use. Thereafter ,  whenever it 
becomes apparent t h a t  a nozzle has been damaged, it is again machined . 
and recal ibra ted .  A set of three  is matched t o  within 0.002 inches 
(Difference betweo,n high and low readings) . Nozzles a r e  checked p r io r  
t o  each source test. 

PITOT TUBES 
A l l  p i t o t  tubes used by Pace whether sepa ra te  o r  at tached t o  a sampling 
probe uere made by Pace personnel'. P r i o r  t o  being put i n t o  f i e l d  use,  
they a r e  ca l ib ra ted .  In  general,  i f  a type "S" p i t o t  tube is 
constructed proper ly ,  and not positioned too  c lose ly  t o  the  probe nozzle 
o r  any other  obs t ruc t ion ,  it w i l l  have a Cp of 0 .83  - 0 . 8 7 .  A s  long a s  
t h e  p i t o t  tube is not  damaged its c a l i b r a t i o n  should not  change. A l l  
Pace p i t o t  tubes a r e  made t o  have a Cp of 0 . 8 4 .  If a p i t o t  tube does 
not ini t iaIJy have a Cp of 0 . 8 4 ,  it is a l t e r e d  u n t i l  a reading of 0 . 8 4  
is obtained. P i t o t  tubes a r e  checked before each source test and 
receive  a complete c a l i b r a t i o n  once a year .  

DRY GAS H3TBR AND ORIFICE METER 
Complete meter box ca l ibra t ions  a r e  performed annually. One point  
ca l ib ra t ions  a t  t h e  average o r i f i c e  meter and maximum vacuum readings 
encountered during t h e  compliance test a r e  performed a f t e r  each source 
test. I f  t h e  dry  gas meter ca l ib ra t ion  f a c t o r  d i f f e r s  from 1.00 by more 
than +\- 0.02 then t h e  dry gas meter is repai red  and given an annual 
ca l ib ra t ion .  

FYBITES. ORSAT AND ORSAf BAGS 
Each new thermometer, pyrometer and thermocouple purchased o r  
manufactured by Pace is checked and c a l i b r a t e d  before being put i n t o  
f i e l d  use. After  each source test each temperature sensing device used 

. on t h e  test receives  a one point c a l i b r a t i o n  check according t o  U.S. EPA 
guidelines.  

Fyr i t e s ,  o r s a t  and o r s a t  bags a r e  checked befofe and a f t e r  each source 
test. If they do no t  function according t o  U . S .  EPA protocol t h a t  piece 
of equipment is e i t h e r  repaired o r  replaced.  

LABORATORY SQUIPMENT 
Pace has a w r i t t e n  q u a l i t y  assurance document t h a t  covers ca l ib ra t ion  
and maintenance of labora tory  equipment. This includes ca l ib ra t ion  of 
t h e  ana ly t i ca l  balance agains t  Class S weights,  and s e r v i c e  cont rac ts  t o  
msintain t r a c e a b i l i t y  t o  N.B.S. Cal ibra t ion  of thermometers, 
barometers, stopwatches and wet test meters a r e  t r aceab le  t o  N.B.S. A 
copy of our q u a l i t y  assurance document may be obtained by u r i t t e n  
request.  



- - ~ ~ ~ E S T C  TION CaCXS 

+A c, b.,,fi4ft,c.-+t>n 
Gh L*W 

Calibrated by 
Meter bod number /J /, y Date p-?c-pa 

- 

Drr Gas Meter 
P r e t e s t  meter c a l i b r a t i o n  f a c t o r ,  Y = LOO (within 2 2%) 
Pos t e s t  meter c a l i b r a t i o n  f a c t o r ,  Y = .ln z (within * 5X of p r e t e s t )  
Recal ibrat ion requi red?  C i rc l e  one: yes o r  If yes new Y - - 
Lower ca l .  f a c t o r ,  Y - - f o r  ca l cu  a t i o n s  (p re t e s t  o r  pos t e s t )  

W Gas Meter Thenwmeters 
Was a p r e t e s t  temperature cor rec t ion  used? C i r c l e  one: yes o r @  I f  yes 

temperature co r r ec t ion  - (within f 5.4OF over range) 
Pos t e s t  comparison wi th  mercury-in-glass thermometer? (within 210.8'F a t  

ambient temperature) Recal ibrat ion required? C i rc l e  one: yes o r  @ 
Recal ibra t ion  temperature correct ion? - (within S.4OF over range 
If yes, no co r r ec t ion  necessary f o r  ca l cu la t ions  i f  meter thermometer 
t e m p e r a t u r e  i s  h i g h e r ;  i f  c a l i b r a t i o n  t empera tu re  i s  h i g h e r ,  add 
co r rec t ion  t o  average meter temperature f o r  ca lcu la t ions  

Stack T a m e i a t t a e  Sensor 
Was a p r e t e s t  temperature cor rec t ion  used? C i r c l e  one: yes o r  @ I f  yes  

temperature c o r r e c t i o n  - OF (within M.5X i n  O R  over range) 
Average s t ack  t enpe ra tu re  of compliance test, 7dd 4 7 OR 
Temperature of ref. thermometer f o r  r e c a l i b r a t i o n  1 S -  #2 7- OR 

(within * 10% of t h e  average s tack  temperature) 
Temperature of s t a c k  themometer f o r  r e c a l i b r a t i o n  11 7- #2 7rd OR 
Diff.  between ref. and s t ack  thermometer temps. #1 0 1 2  &? O R  

Do t h e  r e f .  and s t a c k  values agree within f1.5X? C i rc l e  one: @ z o  
I f  yes ,  no c o r r e c t i o n  is necessary f o r  ca l cu la t ions  
If no, c a l c u l a t i o n s  must be done tw ice -once  with t he  recorded values 
and once with t h e  average s t ack  temperature corrected t o  correspond 

t o  the re ference  temperature d i f f e r e n t i a l ;  both f i n a l  r e s u l t  values 
must be reported s i n c e  t h e r e  is no way t o  determine which is c o r r e c t  

Barometer --  
Was t he  p r e t e s t  f i e l d  barometer reading c o r r e c t ?  C i r c l e  one: @ o r  no 
P o s t e s t  comparison? 0.m in. Hg (t0.1 in. Hg) Recal ibrat ion required? 

C i r c l e  one: 
yes Or 9 If yes ,  no c o r r e c t i o n  n e c e s s a r y  f o r  

ca l cu la t ions  when t h e  i e l d  barometer has  a lower reading; i f  t h e  
mercury-in-glass reading i s  lower, s u b t r a c t  t h e  d i f fe rence  from the 
f i e l d  d a t a  readings  f o r  t h e  ca lcu la t ions .  Re- Postes t  

Hg i n  g l a s s  2 5- 3 a 5 r  
Fie ld  as. 3 
Difference 
- = 
0.0 6. 0 

lpozzle 
Was the nozzle  c a l i b r a t e d  t o  t h e  nea re s t  .001 in.? C i rc l e  one: & o r  no 
Nozzle # l :  ,375- .374 ,.?76 , 3 7 v  ,374 : Average -37s- 
Nozzle#2:  . 4 o q  ,?n? ,764 ,?n? ,367. :Average ,a? 
Nozzle #3: 76 z , 7 0 7 ~  . 702  , 7 0 7  jia : Average so 2, 

Impinper T h e m m e t e r  
Was a p r e t e s t  temperature cor rec t ion  used? C i r c l e  one: yes o r  o If yes 
temperature co r r ec t ion  - (within 25.4OF over range) Q 



-- - - - - -. - 

V,, I Gae voltme paaaing tlirough the wet tea t  meter, P t  . ' 

POSTFST DRY GAS HETER CA1,II~RA'CION DATA FOHtl (Engl is11 Unl te)  

Test Number 1 '. I )a te~ -30 -?0*He ie r  DoxNo. /2dfd Plant Ad97k6 ~ ~ J S ~ ~ ~ C ~ T Q J  
IbrometriePreaaure, P , , - P S ! ~ ~  in.118 DryCasWeterNo. s/J 9s Pretest Y / I  0 6  

Vd - Caa voluwt paeslng t l l rougl~t  the dry gas meter, ft.' 

t,, I Temperature o f  the gee i n  the wet tes t  meter, OF 

51i - Temperature o f  the i n l e t  gee o f  the tlry Btls meter, '1: 

O r l f l c e  - Cns Vo 1 llme 
mrbnorneL e r  
eet t lng,  Wet teat  Dry gas 
inches l l r O  meter, f t '  meter, f t '  

All 
"w vd 

td - Temperature o f  t11e ou t l e t  gas o f  the dry ens tneler, *1: 
0 

t,, - Averale temperaturu o f  the 80s i n  the dry gna meter, o l~ta inet l  by the average o f  td n~lcl tll , O F  

I 0 
All = Preeaure di f fer.ent in1 acrnea o r i f  ice, In.  11.0 

2 . 2 7  

2 - Z ?  

2 .  a 3  

Yi - Ratio o f  aceuracy of wet t e ~ t  meter LO dry fine metor fur each run 

Y = Average r a t l o  o f  accuracy o f  wet t o ~ t  metor 1.0 tlry f;nR meter Eor n l l  l lrrea rclas; 
tolerance = preteat Y f 0.05Y 

.- 

- 
lad 

raz 

- 

. . leml~ernl t~re 

10 

10 

10 

PI, - Barometric pressure, in.  Ilg 

0 - Time o f  c a l l  brat loci run, mln. 

Yi 

VwPb(~,I + rt(i0) 

Vd(Pb + A l l  ) (LW 4- 1160) 
13.6 

2. c '  

/&(a?a j6f.s J PZO)I 
(LI .~&9.2+ XL Y 73 8C4dc3) - 

7. zor/b+s-.' \ 
I,. N(27.i?+ i x c ( ( > 3 +  

/,0:.?~~-~.~~~~//4/f+~3 
10. s/(as.zo+f 3, )i Z3r+5d4 

'Pirc 
mla. 
8 

-. 

11.77 

//.% 

g 

Wet teat 
meter, OF 

tw 

72 

7a 

72 

/o 3% 

/ o 1 3 g  

/zI 5/ 

Vacll~ltn 
se t t i ng  
i11.Ilg 

(0 

/ d  

/* 

I)r y Gas ttut e r  

111let 
O F  

tdi 

11 2.5 
_r 

011Llet 
' F 
t l  
0 

~ $ 5  

8s 
76,s 

Average 
' 9 
td 

P P . 5  

/ o f 5  

/,C/ 



Client Date 8-/L - 90 
I 

Location -at/ Ref. Thermometer S- 

Thermometer 

DGX # 

DGM 8 

Retest 
Temp., O F  

77- 

Psrrtest 

D G W  ,s26 
DG)l ,164 
Impinger #I 

Impinger 02 

Impinger 1.3 '1 

Ref. Temp., O F  

7t 

Temp., O F  

7 s  
7< 
7 . r  
7s' 
2c 
7 r  

3 2  7 2 

Ref. Tap., O F  

7 r  
7c 

7.c  
/ - 

73- 

Impinger '#4 - 
Impinger #5 / 
ra # I 
DE # I 
Box #1 I 
Box #2 i 
Box #3 I 
Box 84 I 
Box 15 I 
Box #6 

WB Omega 873 

DB Omega 873 

WB Omega # 

DB Omega # 

Prober' #I 

Probe; #2 

Probe6 ' #l 
Probe6 ' #2 

F 

I 
I 

1 7 2  

1 7 3  

/ 71 

3 

3 L 

7 L 

72 
7~ 
7 L  

j , 
I - 

7 2  

7 2  - 
- 
7/ 

73 

7z 

- , / " ' ?-< - 
- I 

i 
3.5- 

- 
I 

d I 
\ I 

74- I 

I 7-7 7r 

- 
7 2 

7 7- - - 
7 7 

77 

I - 
7-!  

7s' - 
- 
744 

72 

77  

7 ?! 
7 2  

- 
7 7 

77 
?a 
7 2  

7 r  
75- 

7 2  I 
- 

C- 

1 
L - 

# - 
J 

u 

d 

7r 7 2  ! 1 

7 2  ! 
7Z i l  z-+& 

1 I 

73- 1 2- 



RAC STAKSME'LR CALIBRATION SHEET 
Meter Box Serial Number: 1264 Barometric Pressure (Pb I : 29.346 

Leak Check @ 6.0 in. &O: OK Date: 12-27-89 Calibrated by: JAB 
Pump: OK Pump Oil: OK Clean Quick Connects: OK 
Manometers: OK Dry Test Meter: OK Thermonetms: OK 
Lights: OK Electrical Check: OK Variac: OK 
Vacuum Gauge: OK Leak Check @ 27" Hg. : < 0.001 CFM 

Man. Orifice CF, CFa 1- ITd 0% re .-. 1i.e t 
0.5 5 5.35 67.5 113.5 96.0 104.75 12.36 
1 .O 5 5.37 67.5 120.0 97.5 108.75 9.02 
1.5 10 10.76 67.5 122.5 98.5 110.50 15.24 
2.0 10 10.78 67.5 125.5 100.0 112.75 13.64 
3.0 10 10.78 67.5 129.0 101.0 115.00 10.94 
4.0 10 10.78 67.5 130.0 102.0 116.00 9.92 

lanaateF Delta H 0.5 in. E& 

lhmkr Delta H 1.5 in. # 

maamem Delta a 2.0 in. $O 

aanowta Delta 0 3.0 in. Hd 

- Delta a 4.0 in. a& 



NOZZLE CALIBRATION 
Date: 05-02-90 
BY: wa . 

Set Number 1 

Nozzle 
I,D. 

Dt, in. D;r, in .  R. in. 04. in. 

m e  D a , i n .  & , i n .  , &.in. %,in .  D 8 b -  0.m- 
I.D. .-, - - - - - - 

Whcra: 
&.*.0.4.. I DWZle diameter m!msund on r diffurnt d i w , i n .  

Tolermce = #uurad w i t h i n  0.002 in. 
D = maxim difference i n  any two 8easuw~ts.  in. 

Tolerance = 0.004 in. 
R- = average of Da.a . r . r . r  



TYPE S PITOT INSPECTION DATA FORM 
Date: 05-02-90 
By : WQB 

Specifications: . 
1.) Pitot tube assembly must be level. 
2.) If pitot tube is damaged explain under comments section. 
3.) z = A sin Y ((0.1251 and w = A sin 8 (<0.03125) 
4.) a (10- and B <So 

I.D. a asa Bz0 B Yo P A, in. z, in. w ,  in. Pa, in. P1, in. b, in. 

Comments: Only minor filing and cleaning required. 

Pitot tubes requiring furthering calibration: None. 



Standard pitot Tube Calibration 

Serial # 160 - 18 - 1 

18.188" 

0.253" 
Diameter 

0.315" Diameter Static 
4.963" 

I 
Pressure Impact (Total ) 

Pressure 

8 - 0.034" Static Soles 
Equally Spaced 

1 
0.125" Mamter 

Impact Hole 

2.7.1 ~ e a i s ~ h a r i c a l  Tip 

2.7.2 8.53 Diaaeters 

2.7.3 14.76 Diameters 

2.7.4 0.034" 

2.7.5 90' curved b a d  



PROBE THERMOCOUPLE 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 5.4 F 

DATE: 06/05/90 BAROMETRIC PRESSURE: 29.18 
AMBIENT TEMPERATURE, F : 74 REFERENCE THERMOMETER # S 
CALIBRATOR: WQB ...................................................................... 

REFERENCE THERMOCOUPLE 
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE 
POINT # SOURCE TEMPHRATURE,F TEMPERATURE,F DIFFERENCE, X ...................................................................... 

Robe - # 
4'-1 A. oil bath 110 110 0.00 

0. oil bath 204 205 -.15 
C. oil bath 350 W -.l2 

4'-2 A. oil batb 110 110 0.00 
0. oil bath 204 204 0.00 
C. oil bath 3 9  351 -.a 

5'-1 A. oil bath 115 110 0.87 
B. qil bath 208 20.2 0.90 
C. bil bath 350 353 -.37 

5'-2 A. oil bath 116 ll3 0.52 
0. oil bath 209 208 0.15 
C. oil bath 351 352 -.l2 

6'-1 A. oil bath 118 115 0.52 
8. oil bath no a 1  -.15 
C. oil bath 351 353 -.25 

6'-2 A. oil bath 118 115 0.52 
0. oil bath 210 W -.IS 
C. oil bath 352 353 -.l2 

8'-1 A. oil bath l l9 1 U  0.6 
0. oil bath 114 110 0.59 
C. oil bath 352 W 0.12 

8'-2 A. oil bath ll9 ll8 4.17 
0. oil bath 215 215 0.00 
C. oil brtb 353 353 0.00 

8'-3 A. oil bath 119 116 0.51 
B. oil batb 216 116 0.00 
C. oil bath 352 353 -.l2 

8'-9" A. oil bath l2b l2l 0.3 
0. oil bath 2 7  316 0.15 
C. oil bath 352 W -.25 

9'-7" A. oil bath l2b l20 0.68 
B. oil batb 229 23l -.29 
C. ailm . 352 355 -37  

l2'4 A. oil bpth l2b l23 0.17 
B. oil bath 249 a49 0.00 
C. oil bath 352 353 -.I2 

................................................................. 
TEMPEEUTURE (REF TEMP, F + 460) - (TEST TEMP, F + 460) 
DIFFERENCE = ........................................ X 100 <t 1.5% 

REF TEMP, F + 460 



'laboratories, I ~ C .  

IMPINGER 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 5.4 F 

DATE: 06/05/90 BAROMETRIC PRESSURE: 29.18 
AMBIENT TEMPERATURE, F,: 74 REFERENCE THERMOMETER # 5 
CALIBRATOR: WQB/TEW . ...................................................................... 

REFERENCE THERMOCOUPLE 
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE 
POINT # SOURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, X 

ice bath 
water bath 
wter bath 
water bath 
ice bath 
water bath 
-uater bath 
water bath 
ice bath 
water bath 
wter bath 
wter bath 
ice bath 
water bath 
wter bath 
wter bath 
ice bath 
water bath 
water h t h  
water bath 
ice bath 
water bath 
water bath 
wter bath 

- - - - - - - - - - - - - - - - - - 

TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460) 
DIFFERENCE ............................................ X 100 C =  1.5% 

REF TEMP, F + 460 



METER BOX 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 5 .4  F 

DATE: 06/05/90 BAROMETRIC PRESSURE : 29.18 
AMBIENT TEMPERATURE, F : 74 REFERENCE THERMOMETER # 5 
CALIBRATOR: WQB/TEW . ...................................................................... 

REFERENCE ~ O U P L E  
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE 
POINT # SOURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, X ---------------------------------------------------------------------- 

meter Box 
l264A A. ice bath 35 36 -.a 

8. wter bath 70 69 0.19 
C. o i l  bath U2 120 0.34 
D. o i l  bath 170 169 0.16 

l2640 A. ice bath 35 36 -.a 
0. wter bath 70 70 0.00 
C. bif bath l23 l26 -.I7 
D. o i l  bath 171 172 -.I6 

l340A A. ice bath 35 34 0.20 
0. water bath 70 70 0.00 
C. o i l  bathl2S US m - 3 4  
D. oil bath 171 171 0.00 

lUBB A. ice bath 35 36 -.a0 
0. uater bath 70 70 0.00 
C. o i l  bath 126 128 -.34 
D. o i l  bath 171 170 0.16 

110lA A. ice bath 35 36 -.a 
0. water bath 70 70 0.00 
C. o i l  bath lZ8 129 0.00 
D. ail bath 172 173 -.I6 

l40U A. ice bath 35 3b 0.20 
0. mter bath 70 71 -.I9 
C. ail bath l29 0 1  -.U 
D. oil bath 172 172 0.00 

1%5A A. ice bath 3s 34 0.30 
0. water bath 70 69 0.19 
C. o i l  bath l30 l30 0.00 
D. o i l  bath 172 171 -.32 

19658 A. ice bath 35 35 0.00 
0. water bath 70 70 0.00 
C. o i l  bath 1U W -3 
D. oil bath 172 173 -.I6 

--------------------------------.----------------------.--------- 
TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460) 
DIFFERENCE = -------------------------------------------- X 100 <= 1.5% 

REF TEMP, F + 460 



SAMPLE BOX 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 5.4  F 

DATE: 06/08/90 BAROMETRIC PRESSURE: 29.18 
AMBIENT TEMPERATURE, F : 72 REFERENCE THERMOMETER # 5 
CALIBRATOR: TEW ...................................................................... 

REFERENCE THERMOCOUPLE 
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE 

POINT # SOURCE TEMPERATURE. F TEMPERATURE, F DIFFERENCE, X ---------------------------------------------------------------------- 
SAlPUBQX 

#l A. oil bath 152 152 0.00 
0. oil bath 200 195 0.76 
C. oil bath 1110 220 0.00 
0. J@ bath 260 a55 0.69 
I. ' oil bath 280 276 0.54 

n A. oil bath 151 152 0.00 
8. oil bath 200 1% 0.76 
C. oil bath 220 220 0.00 
D. oil bath 260 W 0.69 
I. oil bath 280 276 0.5s 

13 A. oil bath 151 l52 0.00 
0. o i l  bath 200 200 0.00 
C. oil bath 220 225 -.71 
0. oil bath %2 260 0.28 
H. oil bath 280 2m 0.00 
A. oil brth 152 ls2 0.00 
0. oil bath 200 200 0.00 
C. oil bath 212 22s -.u 
0. oil bath 1611 260 0.28 
I. oil bath 280 280 a:oo 

# A. oil bath 152 153 6.00 
0. oil bath 200 200 0.00 
C. oil bath 222 125 -.U 
0. oil bath 264 265 -.1b 
1. ~ i l b r t h  281 280 0.27 

#6 A. oil bath S2 l52 8.00 
0. oil brth 200 1% 0.76 
C. oil bath a2 220 6.29 
0. oil bath %4 260 0 . 3  
B. oil bath 282 277 0.67 

----------------------------------------------------------------- 
TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460) 
DIFFERENCE = -------------------------------------------- X 100 <= 1.SX 

REF TEMP, F + 460 



WET-BULB 8 DRY-BULB: OMEGA TEMP 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 5.6 F 

DATE: 06/08/90 BAROMETRIC PRESSURE: 29.18 
AMBIENT TEMPERATURE, F : 72 REFERENCE THERMOMETER # 5 
CALIBRATOR: TEW ..................................................................... 

REFERENCE THERMOCOUPLE 
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE 
POINT # SOURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, X ...................................................................... 
onega Teag I'm-2 11 
Dbl A. water bath 75 76 -.I9 

B. oil bath 150 El -.I6 
C. oil bath 228 W -.44 
0. oil bath 286 286 0.00 

ubl A. uater bath 75 75 0.00 
8. oil bath 150 151 -.I6 
C. oil bath 228 229 -.15 
0. G i l  bath 2@ 285 0.U 

Tap EfI-2 12 
A. Inter bath 
B. oil bath 
C. oil bath 
D. oil bath 

YW A. uater bath 
B. oil bath 
C. oilbath 
D. oil bath 

mga 873-t n 
m 1  A. IR* bath 

0. oil bath 
C. oil bath 
D. oil bath 

ubl A* *bath 
0. oil bath 
C. oilbath 
D. o i l  batb 

1- 8734 12 
Db2 A. mter bath 

0. oil bath 
C. oil bath 
D. oil bath 

Ob2 A. later bath 
B. oil bath 
C. oil both 
D. oil bath 

................................................................. 
TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460) 
DfFFERmCE = -------------------------------------------- X 100 <= 1.5% 

REF TEMP, F + 460 



WET BULB-DRY BULB-NOX & HOT BOX: BIMETALLIC 
TEMPEPATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 5.4 F 

DATE: 06/25/90 BAROMETRIC PRESSURE: 29.18 
AMBIENT TEMPERATURE, F : 72 REFERENCE THERMOMETER # 5 
CALIBRATOR: TEW ---------------------------------------------------------------------- 

REFERENCE THERMOCOUPLE 
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE 
POINT # SOURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, X ...................................................................... 

Biretallic 
ilbl A. water bath 72 72 0.00 

8. o i l  bath 185 184 0.16 
C. o i l  bath 225 225 0.00 
D. o i l  bath 264 264 0.00 
P. o i l  bath 282 281 0.13 

Dbl A. water bath 72 71 0.19 
8. ;*.oilbath 185 185 0.00 
C. o i l  bath 225 226 0.l5 
D. o i l  bath 264 263 0.14 
E. o i l  bath 282 285 -.a 

Ub2 A. water bath 72 72 0.00 
0. o i l  bath 185 184 0.16 
C. o i l  bath 226 228 -.29 
D. o i l  bath 266 265 0.14 
P. o i l  bath 284 282 0.27 

Db2 A. uater bath 72 M 0.38 
8. o i l  bath 185 186 -.16 
C. o i l  bath 226 230 -.58 
D. o i l  bath 266 268 - .20 
H. o i l  bath 284 285 -.I3 

NOx A. water bath 72 72 0.00 
B. o i l  bath 90 91 -.I8 
C. o i l  bath 105 105 0.00 
D. o i l  bath 115 116 -.17 
I. o i l  bath 125 ' 125 0.00 

- BotBarA. uatv bath 72 M 0.38 
B. o i l  bath 185 184 0.16 
cC, o i l  bath 225 125 0.00 
D. o i l  bath 264 265 -.li 
P. o i l  bath 2Lll 281 0.00 

---------------------------------------------------------------- 
TEMPERATURE (REF TEMP, F + 4601 - (TEST TEMP, F + 460) 
DIFFERENCE = ----------------------------------------- X 100 (r 1.5% 

REF TEMP, F + 460 



KlMBLE 
Division of 
Owms-lllino~s 

December 1 1, 1986 

Mr. Paul R. Jenkins 
Environmental Testing , Inc . 
1700 University Camercial Place 
Charlotte, North Carolina 28213 

REF: Calibration of volumetric glassware 
lb. P. Jenkins letter 12-5-86 

* '  

Dear Mr. Jenkins, 

Volumetric standards, ut i l ized by Kimble for calibration of class A and B 
laboratory glassware, are designed to  meet applicable calibration requirements 
of ASTM Standard E 542. 

Accuracy of balances, ueights and thermaueters employed for calibration of 
volumetric standards is traceable t o  National Bureau of Standards. 

Sincerely, 

Lew Xoran 
Standards Dept . 
.&Z&%%sG- 
Mike tblliclc 

Quality Control 

cc: Mr. N. DeBello - M.O. 
Mr. E. Trasoras - Q.A. 

Crystal Avenue W n o M ,  New Jersey 08360-0230 (809) 692-3600 



Sc~ence Products 
Coming Glass Works 
Coming. New York 14831 USA 
Td: 607-974-9000 

November 18, 1986 

Mr, Paul Jenkins 
Environmental Testing Inc. 
1700 University Commercial Place 
Charlotte, NC 28213 

Dear Mr , Jenkins : 

Confidnq our telephone conversation, our volumetric apparatus 
is calibrated in conformance with ASTM Standard E 542. 

Very truly yours, A 

Allen Re Fuller 
Product Enqineerinq Supervisor 



-u ..LI.ll 
- I I  

w 'Lw 
7 7 

, ,  . . -  Whatman Inca 
Whatmur Inc 9 &dwell Place. Clifton. New J a y  07014 T&kph~W (al) 7774825 

Telex: 133420 Cabk REW EPAP 

P a b m  1, 1979 

! 
i 

Mr. Paul R. Jurkins, Jr- 
vice-President 
Envirofunental Testing Inc. 
1700 Onivdrsit~ Co~~nereial Place 
Charlotte, North Carolina 2 8 a 3  

Dear Mr. ~e&:  

Further to our telaphone conversatioa oa January ISr 1979 Reem -gel Grada 
900W is tested w i t h  a Q128 OOP Penetrometer manifactured by tb. Aft T . c ~ W  
Association to measure DOP. This i s  a laore sophisticated unit than tbt 
l i s t ed  b the F d u a l  Register, P u t  11, Thursday, August 18, 1977, Eav*n- 
mental Protection' Agency, Standards of Performme8 for  New S t a t f o n ~  Source.- 

Grade 9OOAF w i l l  met the EPA W P  r.quirenunts of 0.05 j percent patrat ion 
on a 0.3 micron dioctyl phthalato smoke-particles a s  listed on page 41778 
of thr Federa l  Ragister, Vol. 42, m. 160, Thursday, August 18, 1977 ~ n d u  3. 
magent, 3.1.1 Fi l te rs .  

I hog. this w i l l  s a t i s f y  your inquiry. Zf w can k of any furthm m i c e ,  
pleas8 contact w at your convenianu- 

a 

Vice President 
Business Harmgar, Paper D ~ v ~ S ~ O I I ,  #. A. 



I TECHNICAL DATA ON 1 

EPM 2000-THE STATE OF THE 
ART FILTER MEDIUM FOR HI-VOL 
AIR SAMPLING 
Today, more than ever before, concern overthe 
potential effects on human life of toxic 
particulates in the air, is running high. The 
sampling and analytical methods employed in 
the monitoring of air quality arebecoming ever 
more sophisticated. 

EPM 2000, as successor to the popular EPM 
1000, has been developed to complement 
these methods as a technically advanced air 
filtration medium, suitable for both 
quantitative and qualitative measurements. 

HIGH PURITY - HIGH PERFORMANCE 

The EPA place specific requirements on the 
purity and performance of the glass microfibre 
filters which are used throughout their.National 
Air Surveillence Network of pollution 
monitoring stations. 

EPM 2000 is manufactured from 100Y0 pure 
SELECTED AS THE EPA STANDARD borosilicate glass microfibres, with no added 

EPM 2000 is the newwhatman fiiterwhich has 
been specifically developed fcr usa in nign 
volume air samplers, and has been chosen by 
the EPA for its technical excellence and overall 
suitability for use in the nationwide nerwork of 
Hi-Vol air samplers. The high air flow rate and 
excellent particle retention charac:eristics 
make EPM 2000 the filter of choice for high 
volume sampling. 

1 Specifically developed for use with high 
volume air samplers. 

1 Chosen by the EPA for their Naiicnal Air 
Surveillence Network (Contrac; No. 
68-02-3709). 

1 Manufactured from 100% borosilicare glass 
microfibres under strictly controlled 
conditions. 

1 Retention efficiency 99.999% for NaCl 
particles, mass median 0.6 microns. 

1 Heat-treated after manufacture to remove 
organic traces. 

I No binder used in manufacture for 
maximum purity. 

; Each sheet individually numbered for rapid 
identification and recording. 

binder, under strictly controlled conditions. 
.Maximum purity is ensured by the use of heat 
treatment after manufacture to remove any 
traces of organic material which may interfere 
with subsequent analyses, and closely 
monitored quality assurance methods are 
employed. Detailed chemical analyses of trace 
pollutants can thus be carried out with utmost 
accuracy and minimum background 
interference. 

EPM 2000 offers high flow rates while 
simultaneously providing exceptionally high 
particle retention efficiencies. Complete 
reliance can be placed on EPM 2000 to provide 
optimum results in airborne particulate 
collection. 

Each 8" x 10" sheet of EPM 2000 is 
individually numbered for rapid identification 
and recording. 

AVAILABILITY 

Two sizes are available as standard 
8" x t 0" sheets (packs of 1001 Cat. No. 1882 866 
4.7 cm circles (packs of 100) Cat. No. 1882 047 

PUBLICATION NO 888 EPM A 



EPM 2000 AIR SAMPLING HLTERS DATA SHEET 888 EPM A 

PROCEDURES 
Air pollution monitoring is normally carried out 
by measurement at  two stages to determine 
the general level of airborne pollution, and then 
to analyse the specific types and amounts of . 
pollutants. The internationally standardized 
technique is to pass a high volume (approx 
2000 m3) of air through a filter for up to 24 
hours. The filter is weighed before and after 
exposure to give the mass of particulate for a 
known volume of air and a calculated value for 
air pollution levels in pg/m3 of air. 

CONTROL TECHNIQUES 
Before weighing each filter should be 
conditioned for 24 hours in a specific 
environment between 15°C and 35°C (f 1°C) 
and of relative humidity below 50%. 

EPM 2000 is suited to all commercial high 
volume sampling apparatus and the usual 
sample of 2200 ma over 24 hours at an average 
flow rate of 1.7 m3/min (60 ft3/min) through the 
approximate 400 cm2 a'rea of filter exposed is 
well within the capability of the filter. I t  is 
recommended that the 8" x 10" filter should 
be installed rough side uppermost in the holder 
and handled carefully by the edges only. After 
sampling under carefully monitored air flow 
and time, the filter should be removed with 
care to prevent loss of particulate. I t  is usual to 
fold it in half lengthwise, the exposed sides . 
together, for transport. The filter should be 
condi~ioned again for 24 hours before 
reweighing to determine the total weight of 
captured particulate. 

Analyses most frequently carried out on the 
collected particulate are for metals (especially 
heavy and toxic elements), ammonium ions, 
fluoride ions, nitrate and sulfate, organic 
materials including hydrocarbons, and Beta 
activity. 

TECHNICAL CHARACTERlSTICS 

(Typical values -subject to normal manufacturing 
tolerances) 

.................. Thickness (mean value in microns) 430 

Retention efficiency (Sodium flame 
penetrometer at Scm/sec fce vel'ocity) ..99.999% 

Approx. equivalent DOP retention 
....................................................... efficiency 99.99% 

Tensile strength (1.5 cm strip-gms.) ............. 700 

.................................... Weight loss on ignition 0.2% 

EPM 2000 FlLTER FLOW RATE 

CHEMICAL CHARACTERlSTICS 

Tmam 
8mm 

Arsenic 
Beryllium 
Bismuth 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 

Tna WM' - Imbsl.rr* 
prm 

Manganese 2 
Molybdenum 2 
Nickel 5 
Lead 10 
Antimony 2 
Tin 5 
Titanium 2 
Vanadium 2 
.Zinc 100 

'Typical values subject to manufacturing tolemncos 

PAPER DIVISION 
Whatman labonmy amdoct\ Inc 9 Bridewell Place. Clifton, New Jeney 07014 USA Tel: (2011 773-5800 Telax: 133426 



Weight Tracea bllity 
Certificate 

TO: At s L +boll e l o ~ y  ZVC 
17d0 d w i ~  L U C M ' C R C ; ~  L 

c k . t r z ! L ~ H c  X / ~ C ,  392r3 

The balances listed below have been setviced by our representame on 

Thts Is to wrttty that the test welghts used are traceable to the Natlonal 

Bureau of Standards. 

Analytical Precision 

M E T E R  Idenllfhatlon number of test welgMs used: 5 9 r  
W R  cailbratlon date of lest welghts used: 

Natlonal Bureau ot Wndards test number: 

Model and serbl number of balances serviced: 

Mettler Instrument Corporanon Box 7l Hlghtstown, NJ 08520 (609) 448-3000 Telex MlCO 7607376 



@@A 
GCA 

GCA CORPORATlON 
W i n  ScbntMc Group 

m-tal Testing 
1700 Uniwtsity -cial Place 
Charlotte, N.C. 28213 

Attn: Mr. Paul Jenkins 

Subj : Certification W e t  T e s t  Meter 

Dear Mr. Jenskins: 

m lieu of any printed e f i c a t i c n  fraa our ompany, we offer as fo- 
our statemnt on the referemzed subject. 

.Ime Wet Test. Meter at.alog m;naber 63123, has been 
tested at our plant facilities using a Meter Prover 
Bottle NBS registration No. 4897. The Meter was 
fd to e n n  to our aftvertised spedfiatio11~ 
of plus or minus l/2% error in f l a v  rate and con- 
fom to speci.fications of ASIM I+1071." 



WALTER - H. KESSLER COMPANY, INC. -- 
TH~R+OM;(OULTERS w D R o M m ~ a  

. .. 
ON8-8 IXTY HICKS STREET  STBU BURY, LONO ISLAND, N ~ W   yo^^. 610 ~ D ~ ~ W O O D  4-4064 

MANUFACTURERS CERTCICATE OF CALIBRATION 
This is to certify that the instrument listed below has been tested in our temperature calibration labontory 

in accordance with the latest procedures in the finest constant temperature equipment available, Gainst 
NationaJ Bureau of Standards certified master standards. 

C4rtifi.d for: Fisher Scientific Company 

Desctiption: 
Thermometer 115-041D -1/201°C i n  0.2O Div T o t a l  Immersion 

Instrumoat Serial No. 811  007 D* C.*jfid: Jan- 308 1931  

The tabulated readings apply provided the ice-point reading taken after exposure for not less than 3 
days to a temperature of abbut 2S0 C (77' F) is +O 0 2 ~  . If the ice-pdnt d i n g  is found to be 
higher lor lower) than stated. aJl other readings will be higher (or lower) by the mount. 

Serial & Test numbers of National Bureau of Standards certified instrumenu referenced in certification 
of the thermometer listed above: 

NBS Standard M44165,78~-227,~44451~78~-220,78A-601/602 
..- 

A 

Reading of This instrument . . 
9 

- 5 

+o. 02c 
t *- 

20. OOC 
*- - .  

46;OOC 

59.96C 
9: - 

.79.98C -- 
10D. 02C 

119.92C 

139.98C 

160. OOC 

180. OOC 

199.86C 

NBS T e s t  No 176240,219883,1762'40~219883~219606 

> 

Reading d NJS. b d u d  
( True Temperrtwr ) 

0.OOC 

20. OOC 

40.00C 

60. O O C  

80. OOC 

100.00C 

120. OOC 

140. OOC 

160.00C 

180.00C 

200.00C 

WALTER k KESSm COMPANY. 1NC 

A Lad 



DATE: 12-10-85 
8 

CERTIFICATE OF CALIBRATION 

CUSTOMER: ENVIRONMENTAL TESTING ~ ~ C C u s t o m e r  ~ u r c h a g e  Order: 2861P0 . 

1700 UNIV COMMERICAL PL OMEGA Work Order No: SO 511268760 

' CHARLOTTE NC 28213 MODEL: HH-2 

SERIAL NO: 14403 I 
OMEGA ENGINEERING c e r t i f i e s  t h a t  ' the above inst rumentat ion has been 
c a l i b r a t e d  and t e s t e d  t o  meet o r  exceed the published speci f ica- 
t i ons .  Th is  c a l i b r a t i o n  and t e s t i n g  was performed using 
ins t rumenta t ion  and standards t h a t  a re  t rac.eable t o  the U.S. 
Nat iona l  Bureau of  Standards. 

Reference: NATIONAL BUREAU OF STANDARDS TEST NO(s): 36320 . . 

* ' * .  

~ u p b r v # o r ,  Inst rumentat ion I 

fi OMEGA ENGINEERING, INC 

~POUEGA PRESS - OMEGA IW~EWT~ONIL CORP. cCb MEGA 
G w Q n g . D r i n . B o x M * ~ , C I W W M M  (203)35s-1680 T*.r096UY Qb*OUEOA RX(2m)- 




