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DMSION OF ENVIRONNENTAL MANAGEMENT 

Air Quality Section 

June 20. 1991 

To: Myron Whitley 

From: Sannon . Vogelp" 

Subject: Mannington Ceramic Tile 
Mid-State Tile Company 
Lexington. Davidson County, North Carolina 
Particulate and Lead Emissions Testing of Spray Booth No. 2A 
Performed on ~ugust 20, ;I989 by 
Entropy Environmentalists Inc. 

A report of the subject testing has been reviewed and is found to be 
acceptable. The results appear reliable and demonstrate that compliance with 
the applicable particulate emission standard was achieved during the test 
period. 

The emission standard that applies to the subject facility is 
15A NCAC 2D .0515.'PARTICULATES FROM MISCELLANEOUS INDUSTRIAL PROCESSES. which 
limits particulate emissions according to process rates. 

No maximum process rate is stated in permit No. 5408R for spray both 2A. 
The production rate during testing was 4425 pounds per hour. for which the 
allowable particulate emission rate is 3.98 pounds per hour. The average 
particulate emission rate demonstrated by the test results was 3.86 pounds per 
hour. 

Compliance for particulate is demonstrated. 

cc: Central File via Earl McCune 
Mike Aldridge 
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SOH'I'H CAtiul.1i~ir D I L ' l S I O N  OF I:liVIKONXI<Xl'AL MANAGEMENT 

A i r  Q u a l i t y  Ac t ion  Request 
Computer - I Name L o c a t i o n  Reg/Co./Prem. No. 

1 M a n n i n e t a p m i  r T i  l p  lexi-=nn r-! Q 7 
Contact  Telephone 
Mike Tkach, P l a n t  M a n a ~ e r  
Type Action:  C 1  - EE 2 SR - PC - V E  - PI  - Other  S ~ u r c e  T e s t  

I A i r  Program. S t a t u s  0 3  - - Class B Chg - - 

I Action Requested By: AddressIPhone Rec'd Da:e 

I Las t  Insp.  Date  Ac t ion  Date  9-20-89 Next I n s p .  Date  

1 permi t  u 5408R I s sued  E x p i r e s  4-1-93 S t i p .  # Met Y / N  - 

On 9-20-89 Entropy E n v i r o n m e n t a l i s t s  I n c .  performed a  s t a c k  test on one of t h e  g l a z e  
s p r a y  booths  a t  Mannington Ceramic T i l e .  The company i d e n t i f i e s  t h e  boo th  a s  No. 2-A 
and t h e  booth  w a s  chosen f o r  t e s t i n g  because  t h e  g l a z e  m i x t u r e  c o n t a i n s  l e a d .  The 
t e s t  is p a r t  of a t e s t i n g  program which w i l l  a l s o  c o n t a i n  h igh  volur l reE!sam~lina  as a - + - .  ; ..----- 

! Recommendations: S i g n a t u r e  

measure t o  de te rmine  t h e - f a c i i i t y ' s  e m i s s i o n s  and h o p e f u l l y  w i l l  r e d u c e  o; 
t h e  r a s h  of c o m p l a i n t s  t h e  company h a s  r e c e n t l y  exper ienced .  

I n  a d d i t i o n  t o  Mike Tkach,  t h e  f o l l o w i n g  p e o p l e  were c o n t a c t e d :  
Nov 27 969 

1 /. Await T e s t  R e s u l t s  

( 1 )  B i l l  P i s k e ,  P.E. - 'Char les  T. Main, I n c  
( 2 )  N e i l  Harden - Ent ropy ,  and 
( 3 )  Lee Marchmen - Entropy 

Date  

AIR QUALITY TECH SERVICES 

.. . . 
During t h e  t e s t ,  a  30 minute  v i s i b l e  e m i s s i o n s  e v a l u a t i o n  was performed on the s t a c k  
which i n d i c a t e s  compl iance .  The booth  i s  a  20% s o u r c e .  The company h a s  seven  boo ths .  
F i v e  a r e  20% s o u r c e s  and 2  a r e  40% s o u r c e s .  A l l  appeared t o  comply. The b o o t h s  and t h e i r  
r e s p e c t i v e  o p a c i t y  l i m i t s  have been i d e n t i f i e d .  

i 

The t e s t i n g  I observed seemed a c c e p t a b l e .  Source  t e s t  d a t a  was o b t a i n e d .  The company 
h a s  s u p p l i e d  p r o c e s s  r a t e s  d u r i n g  t h e  test .  According t o  t h e i r  f i g u r e s ,  4026 l b s / h r  of 
t i l e  and 399 l b s / h r .  of  g l a z e  were processed  i n  t h e  boo th ,  f o r  a  t o t a l  of  4425 l b s  per  
hour .  

Re-v i s i t  a s  p r e v i o u s l y  schedu led  

A t  t h e  time o f  t h e  t e s t i n g ,  Mr. B i l l  P i s k e  w i t h  C h a r l e s  T. Main, I n c .  (Mannington 's  
c o n s u l t a n t )  a sked  how o f t e n ,  and f o r  how l o n g ,  t h e  h igh  volume sampl ing  s h o u l d  be 
done. A t  t h e  t ime I d i d  n o t  know. The n e x t  day I d i s c u s s e d  t h i -  q u e s t i o q  wi,,-h my 
supe-v i so r  and it was d e r i d e d  t h a t  modling would be p r e f e r a b l e  t o  monitoring, b u t  i f  
t h e  company chose  t o  do t h e  m o n i t o r i n g  anyway, t h e  more f r e q u e n t  s c h e d u l e ,  and t h e  
l a r g e r  iile b e t t e r .  I informed Mike Tkach of t h i s  b y  phone t h e  nex t  day.  

S tephen  M .  Mose 

i D i s t :  Yellow ( C e n t r a l  F i l e )  - Blue (Region) - White ( ~ ~ t . y / f i ~ ~ e c i f ~ '  ' 
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SOURCE TEST 
OBSERVERS CHECKLIST 

N. C.  Division of Environmental Management / Air Qual i ty  Sec t ion  
1 

Source 
Name : Firm: I 
A Ae,.L 

v. L, sf a 7J$3 
- 

Location: Phone : 5 ( 3  
Source Test  
Contact: Engineer : 

Phone: e 7 + ? - 3 3 /  Assis tan t :  

r Personnel Involved A f f i l i a t i o n  

E %,/a k E  7~ 
/ 

TEST PARAMETERS 

Distance 
Before Por ts :  
Distance 
After Ports :  explain: 
Number of 
Tes t  Points :  
Number , - 

Process Descript ion:  

#J-A - Lp.4 
Process Rate 
During Test:  
Maximum 
Process Rate: 
Burner S izes  - 
(Incin.) p r i :  - Sec: 

of Runs : 
Sampling Time For Method 5 sampling t r a i n  record AH@ 

Per Run (min . ) : L /I Y 

, Soot Blowing Parameters: 

A = H r  B = nr 

R = H r  S = H r  
A - Houra of soot blaring during sample(s) 
B - Hours not soot blowing during sqlc(s) 

containing soot blaring 

R - Average hours of operation per 2 4  hour. 
s - Average hours of soot blowing per 24 hours 

Leakage Rate (ft3/min.) 
(0.02 f t3/min.  o r  l e s s )  

Run I1 Run 112 .Run 113 

b e .  S t a r t e d  24 hr .  = - 
s e  Reverse S ide  f o r  Comments. 
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State of North Carolina 
Department of Natural Resources and Community Development 

Winston-Salem Regional Office 

James C. Mamn, Governor William W. Cobey, Jr., Secretary 

DIVISION OF ENVIRONMENTAL MANAGEMENT 

November 21, 1989 

CERTIFIED MAIL NUMBER P-614 922 490 
RETUXN RECEIPT REQUESTED 

Mr. Micheal Tkach, Plant Manager 
Mannington Ceramic Tile 
P.O. Box 1777 
Lexington, N.C. 27293-1777 

Dear Mr. Tkach: 

Subject: Comments on Emissions Assessment Program 
Mannington Ceramic Tile 
Lexington, North Carolina 
Davidson County 

Reference is made to your program to assess the emissions 
from your facility and their impact on your neighbors. The 
following comments are offered: 

1. The test report for the particulate and lead emissions 
stack test conducted September 20, 1989, on the spray 
booth 2A stack has been received at this office. A 
copy of the test report will be forwarded to our stack 
testunit in Raleigh for review. You will be notified 
of the results of that review when it is completed. 

2. This office considers ambient dispersion modeling to be 
the most reliable method to predict the maximum 
pollutant impact from a facility. Due to the 
complaints received regarding your facility and our 
concern over the potential high level of emissions it 
is required that Mannington Ceramic Tile submit ambznt 
dispersion modeling for total suspended particulate 
(TSPI,   articulate matter (PM.") and lead. The . .  - - - ~  ~ ---- 
modeling should address all sfbnificant sources of 
emission at Mannington Ceramic Tile as well as sources 
of significant emissions at neighboring facilities. 
Prior to modeling submittal, a modeling plan must be 

8025 North Poinr Boulevard, Suin 103. Winrmn.Salcm, NC. 271063295 Tclephonc 919-761-2351 

An Equal Oppormnity Affimtiw Pction Emplaycr 
1 



Mr. Micheal Tkach 
November 21, 198 

Page 2 

submitted to this Division for approval. You should 
contact Mr. Kevin Eldridge, Air Quality Section 
Meteorologist, (919) 733-3340, to discuss modeling 
requirements and details of the modeling plan. 

3. It is my understanding that Mannington Ceramic Tile has 
set up several particulate samplers. While the data 
from these samplers may be useful, the value of the 
data is limited unless the sampling program complies 
with Section 1.6 of "Procedures for Standard Operation 
and Quality Assurance" (QA Plan) (copy enclosed). If 
the QA plan is not followed, the data cannot be used to 
document compliance or noncompliance. If Mannington 
wishes to use the data for compliance purposes you 
should make sure that your sampling program meets the 
requirements of the QA plan. 

4. There is no air permit for Mannington Ceramic Tile. 
Permit No. 5408R, which is the last permit issued that 
covers your equipment, was issued to Mid-State Tile 
Company. Mannington Ceramic Tile should request that 
Permit No. 5408R be reissued in its name, describing 
any changes or modifications that have occurred since 
its last issuance. A check for $25.00 should accompany 
the request. 

Please submit the required information as soon as possible. 
If you have any questions, please call Steve Moser or me. 

Sincerely, 

W J 

Myron G. Whitley 
Regional Engineer 
Air Quality Section 

cc: Lee Daniel 
Kevin Eldridge .----, . .. #&.b .:*&-&a*& 
Jim Critopoulos - EPA 



.. I' 

TABLE OF CONTENTS 

PAGE . 
INTRODUCTION 

. . . . . . . . . . . . . . . . . . .  1.1 Outline of Test Program 1-1 

. . . . . . . . . . . . . . . . . . . . . .  1.2 Test Participants 1-1 

SUMMARY OF RESULTS 

. . . . . . . . . . . . . . . . . . . . . . . . .  2.1 Presentation 2-1 

. . . . . . . . . . . . . . . . . . . . .  2.2 Cyclonic Flow Check 2-1 

. . . . . . . . . . . . . . . . . . . .  2.3 Average Emission Rates 2-1 

PROCESS DESCRIPTION AND OPERATION 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1 General 3-1 

. . . . . . . . . . . . . . . . . . . . . . . .  3.2 Source Air Flow 3-1 

. . . . . . . . . . . . . . . . . . .  3.3 Operation During Testing 3-1 

SAMPLING AND ANALYTICAL PROCEDURXS 

4.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-1 
. . . . . . . . . . . . . . . . . . . . . . .  4.2 Sampling Points 4-1 

. . . . . . . . . . . . . . . . . . . . .  4.3 Cyclonic Flow Check 4-1 

. . . . . . . . . . . . . . . . . .  4.4 Volumetric Air Flow Rates 4-1 

. . . . . . . . . . . . . . . . . . . . .  4.4.1 Flue Gae Velocity 4-1 

. . . . . . . . . . . . . . . . . . . .  4.4.2 Flue Gas Composition 4-1 

4.4.3 Flue Gas Moisture Content . . . . . . . . . . . . . . . . .  4-1 
4.5 Emissions Determinations . . . . . . . . . . . . . . . . . . .  4-1 
4.6 Equipment Calibration . . . . . . . . . . . . . . . . . . . .  4-1 

APPENDICES 

. . . . . . . . . . . .  . A Test Results and Example Calculations 1 

. . . . . . . . . . . . . . . . . .  8 . Field and Analytical Data 7 

C . Calibration Data . . . . . . . . . . . . . . . . . . . . . . .  20 

. . . . . . . . . . . . . . . . . . . . . . . . .  D . ProcessData 34 

. . . . . . . . . . . . . .  E . Sampling and Analytical Procedures 37 

ENTRQPY 



INTRODUCTION 

1.1 Out l ine  of Tes t  Program. S ta t iona ry  source  sampling was performed f o r  

Mannington Ceramic T i l e ,  Inc. a t  t h e i r  f a c i l i t y  i n  Lexington, North Carolina On 

September 20, 1989. Three sets of combined EPA Methods 5 and 12 runs w e r e  

performed a t  t h e  sp ray  booth 2A s t a c k  t o  determine t h e  lead  and p a r t i c u l a t e  

emissions.  

1 . 2  T e s t  P a r t i c i p a n t s .  Table 1-1 l ists t h e  personnel  p resen t  during t h e  

t e s t  program. 

TABLE 1-1 

TEST PARTICIPANTS 

Mannington Ceramic T i l e ,  Inc.  Michael Tkach 
Tes t  Coordinacor 

North Carol ina  Dept. o f  Environment, s t e v e  ~ o s e r  
Health,  and Natura l  Resources Tes t  Observer 

Entropy Environmental is ts  Inc.  N e i l 1  M. Harden 
P r o j e c t  Manager 

R. Lee Marchman 
Engineering Technician 

ENTROPY 



SUNWARY OF RESULTS 

2.1 Presentation. Table 2-1  summarizes t h e  r e s u l t s  of lead  and p a r t i c u l a t e  

emissions t e s t i n g  performed on September 20, 1989,  a t  t h e  spray booth 2A etack.  

De ta i l ed  test r e s u l t s  a r e  presented  i n  Appendix A; f i e l d  and a n a l y t i c a l  d a t a  a r e  

given i n  Appendix B.  

2.2 Cyclonic Flow Check. P r i o r  t o  t e s t i n g ,  a  cyc lon ic  flow check was 

performed a t  t h e  spray booth 2A s t a c k  t o  determine i f  any cyclonic  flow e x i s t e d  

a t  t h e  sampling loca t ion .  An average yaw angle  of less than  2 '  was measured, 

i n d i c a t i n g  an acceptable  l o c a t i o n  wi th  r e s p e c t  t o  EPA Method 1 requirements.  

2.3 Average Emission Rates. The average lead  and p a r t i c u l a t e  emission 

r a t e s  f o r  t h e  test  program were 0.599 and 3.86 pounds pe r  hour, r e spec t ive ly .  



TABLE 2-1 

LEAD AND PARTICULATE TESTS SUMMARY 

Spray Booth 2A Stack 

Run Date 

Run Start Time 
Run Finish Time 

Test Train Parameters: 

Volume Of Dry Gas Sample, SCF * 44.230 

Percent Isokinetic 100.9 

Flue Gas Parameters: 

Temperature, 'F 

Air Flow Rate, Dry SCFM * 

Air Flow Rate, Wet ACFM 

Lead: 

Concentration, ppmvd 

Emission Rate, lb/hr 

Filterable Particulate: 

Concentration, grains/~scF * 0.111 

Emission Rate, lb/hr 4.03 

68' F -- 29.92 Inchea of nsrcury (89). 

GNTRnPV 



PROCESS DESCRIPTION AND OPERATION 

3 . 1  Genera l .  Mannington Ceramic T i l e ,  I n c .  s p r a y s  g l a z e  on c e r a m i c  t i l e  

a t  t h e i r  f a c i l i t y  i n  L e x i n g t o n ,  N o r t h  C a r o l i n a .  

3.2 Source  A i r  Flow. F i g u r e  3-1 i s  a n  a i r  f low s c h e m a t i c  which shows t h e  

p a s s a g e  o f  f l u e  gases e x h a u s t e d  f rom s p r a y  b o o t h  2A. 

3.3 O p e r a t i o n  Dur ing  T e s t i n g .  The p r o d u c t i o n  rate d u r i n g  t e s t i n g  wae 

4 ,026 l b / h r  o f  t i l e  and  399 l b / h r  o f  g l a z e .  P r o c e s s  d a t a  s u p p l i e d  by Mannington 

is p r e s e n t e d  i n  Appendix D. 
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FIGURE 3 - 1  SPRAY BOOTH 2A AIR fLOW SCHEMATIC. 
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SAMPLING AND ANRLYTICRL PROCEDLlRES 

4.1 General. All sampling and analytical 2rocedures were those recommended 

by the United States Enviro~lental Protection Agency and the North Carolina 

Department of Environment, Health, and Natural Resources. This section provides 

brief descriptions of the sampling and analytical procedures. Detailed 

descriptions of the procedures are provided in Appendix E. 

4.2 Sampling Points. The number and location of the sampling points were 

determined according to EPA Method 1. The stack cross section was divided into 

24 equal areas with 12 sampling points on each of two traverse axes, as shown in 

Figure 4-1. 

4.3 cyclonic Flow Check. A Type S pitot tube assembly, Magnehelic gauges, 

and a universal protractor (angle finder) were used to determine the nonvertical 

flow angles at each of the 24 points. At each point, the pitot tube was 

positioned at a right angle to vertical. The angles were determined by rotating 

the pitot tube until a null reading was obtained on the Magnehelic gauges. When 

the null reading was obtained, the angle of the pitot tube was recorded. 

4.4 Volumetric Air Flow Rates 

4.4.1 Flue Gas Velocity. EPA Method 2 was used to take the velocity 

measurements during the traverses of the stack cross section. 

4.4.2 Flue Gas Composition. The flue gas composition and molecular weight 

were assumed to be that of ambient air. 

4.4.3 Flue Gas Moisture. Moisture content was determined by analyzing the 

sampling train impinger reagents according to the procedures outlined in EPA 

Method 5. 

4.5 Emissions Determinations. A combined EPA Methods 5 and 12 sampling 

train was used to determine the lead and particulate emissions. The sampling 

train was modified by using 100 ml of 0.1 N nitric acid in the first and second 

impingers. The particulate analysis was performed according to EPA Method 5. 

The lead analysis was performed according to EPA Method 12. Each of the 24 

points was sampled for 2.5 minutes, resulting in net run times of 60 minutes. 

4.6 Equipment Calibration. Pertinent calibration data are provided in 

Appendix C. 



TRAVERSE POINTS 

2 AXES 
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24 TOTAL POINTS 
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FIGURE 4- 1 SPRAY BOOTH 2A STACK TEST LOCATION 



TEST RESULTS AND EXAMPLE CALCULATIONS 



FIhW) ON% W RESULTS TABULATION . '1 

P M :  ILandngtnn ceramic T i l s ,  Ino., Laxlngfon,  North Cprol ina  2 
RUH fi DATE fUllPLINQ LC€mION OPBRhlOR ------------ -------- 

Wc12-1 8/20/89 s p r a y  w t h  U s t a c k  Neil1 n. Earden 
. . ..,. . *LIZ-2 9/20/89 Spray Botch U s t a c k  N e i l 1  n. Earden 

HSc12-3 9/20/89 Spray n w t h  U s t a c k  ~ e i l l  n. aa rden  

R u n  S r n r r  Tina 
R u n  F i n i s h  T h  

N e t  Travers ing  Poinra  

Theta ~ e t  ~ u n  ~ i m e ,  n inu t ea  

Dia Nozzle Diameter, I nches  0.263 0.255 0.263 

CP P i t o t  Tube C o e f f i c i e n t  0.840 0.840 0.840 

Y D r y  C l l s  net- C a l i b r a t i o n  F a c t o r  0.9863 0.9863 0.9863 

Pbar B a ~ ~ m e t r i c  PrBBBUs, Inchen 8 9  29.20 29.20 29.20 

Delta-8 Avg. Presaure  D i f f e r e n t i a l  of 
O r i f i c e  mmr, I n c h s e  E20 

Vm Volume Of Uetered Can Sample, D r y  Am 48.008 49.940 55.572 

tm Dry Cam net- T e m p r a t u r e ,  Degrees F 94 114 111 

Vmstd volume o f  netered  as sample, ~ r y  scp. 44.230 44.410 49.130 

Vl c Tora l  Volvee of L iqu id  Co l l e c t ed  
i n  Impingers 6 S i l i c a  G e l ,  ml 

W s t d  Volume of Water Vapor, SCP. 0.918 1.224 1.436 

Md cas n o l e c u l a r  weight ,  lb/ lb-Hole,  D r y  28.84 28.84 28.84 

ma Gas n o l e c u l a r  weight ,  lb/lb-Mole, W e t  28.62 28.55 28.54 

p9 F lue  Caa S t a t i c  P r e s su re ,  I nches  820 -0.20 -0.15 -0.21 

P9 Absolute F lue  Gas P r e a s u r s ,  I nchse  Eg 29.19 29.19 29.18 

ts Flue  cam Tamparatwe,  Degrsee F 

Delta-p Average Ve loc i t y  Bead, Inch- E20 

vs Flue  Caa Veloci ty ,  Feet/Second 34.39 37.28 38.34 

A s tack/Duct  A I M ,  Square I nches  314.2 314.2 314.2 

Qad volumetr ic  Nr P l w  Rate,  Dry S m .  

Caw v o l ~ m e t r i c  ~r ~ l w  pate. wet A ~ M  

%I I ~ o k i n e t i c  Sampling Rate,  Pe r cen t  100.9 100.0 101.9 

68' P -- 29.92 Inchea o f  ner- IEg) (C0lltiUU.d n- Wg.) 



FIELD D m  AND RESULTS TABULhTION 

(Continusdl 

PUNT: W n g r r m  C e r d c  Tile, ~nc., Lexington. NO& Carolina 

Lead - 
Ewt F o m l a  Weight, Ibllbuole 

mg Catch Weight, Milligrams 

e p ~ d  cancencrarion, ppmvd 
lb/hr Emission Ram, lb/hr 

Pilterable PaTC.iculate 

mg Catch Weight, nilligrame 

gr/OSCP Concentration, grai~ls/oSCP ' 
lb/hr Emiaeion Rate, lb/hr 



E W L E  TEST CALCULATIONS RUN M5&12-1 

Spray Booth 2A Stack 

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS 

Pbar + (Delta H/13.6) 
Vmstd = 17-64 * Y Vm * ..................... 

(460 + tm) 

29.20 + (1.850/13.6) 
vmstd = 17.64 * 0.9863 * 48.008 * .................... = 44.230 DSCF 

(460 + 94) 

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS 

Vwstd = 0.04707 * Vlc 
Vwstd = 0.04707 * 19.5 = .918 SCF 

PERCENT MOISTURE, BY VOLUME, AS MEASURED IN FLUE GAS 

ABSOLUTE FLUE GAS PRESSURE 

Ps = Pbar + (Pg / 13.6) 

Ps = 29.20 + (-0.20/13.6) = 29.19 inches Hg 

DRY MOLE FRACTION OF FLUE GAS 

Mfd = 1 - %H20 / 100 
Mfd = 1 - 2.0/100 = 0.980 

DRY MOLECULAR WEIGHT OF FLUE GAS 

WET MOLECULAR WEIGHT OF FLUE GAS 

Ms = (Md * Mfd) + (0.18 * %H20) 
Ms = (28.84 * 0.980) + (0.18 2.0) = 28.62 lb/lb-Mole 

QPY 



AVERAGE ?LUE GAS VELOCITY [Note: (Delta p)avq is square of average square root1 

1 (Delta P)avg (460 + ts) 
vs = 85-49 Cp * SQU- ROOT ......................... I Ps Ms I 

DRY VOLUMETRIC FLUE GAS FLOW RATE AT STANDARD CONDITIONS 

- - 
Qsd = ----- * Mfd vs * A a -------- ------ 

144 460 + ts Pstd 

60 528 29.19 
Qad = ----- 0.980 34.39 * 314.2 ----------- * ----- 

144 460 + 78 29.92 

QSd = 4,225 SCFM 

WET VOLUMETRIC FLUE GAS FLOW RATE AT STANDARD CONDITIONS 

Qaw = 60 / 144 * v8 A 

Qaw = 60 / 144 * 34.39 314.2 = 4,502 ACFM 

PERCENT ISOKINETIC OF SAMPLING RATE 

Pstd 100 (ts + 460) * Vmstd 
%I = ---- * --- * ................................................ 

Tstd 60 Ps * vs * Mfd Theta (n + (~ozzleDia/2)~/144) 

CONCENTRATION, PARTS PER MILLION BY VOLUME DRY, LEAD 

385.3 lo6 * (mg/103) 
pprnvd = .......................... 

453.592 Mol. Wt. Vmstd 

EMISSION RATE, POUNDS PER HOUR, LEAD 

60 (mg / lo3) 
lb/hr = ------- ---------- * Qsd 

453.592 Vrnstd 



CONCENTRATION, GRAINS PER DRY STANDARD CUBIC FOOT, FILTERABLE PARTICULATE 

7,000 (mg / lo3) 
gr/DscF = ------- n ---------- 

4 5 3 . 5 9 2  Vmstd 
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FIELD AND ANALYTICAL DATA 
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Preliminary Field Data . S 

I 
NO. OF PORTS A 1 

PORT INSIDE DIAMETER " I 
W C T  D m  
FWLI HSDE FAR WALL 10 OLrmOE OF WRT 

NIPPLE LENGTH 0 

DEPTH OF DUCT 

.-- 
2 r O E F l u  I WlOTW . 2( l (  I.. 

9- ~P~.,,OC+ r . I 

~F%Uc4Y 7CWUSTF1EAM 

I 
DISTANCE FROM I 
PORTS TO NEAREST 
FLOW DISTURBANCE .& 1 

3 yiulrnus , - I 
STACK A R E 4  - pf / j - 3 I& I N '  ; 

L ,  

t-m OF mVERSE PCLNTS m c- 5:YU - 

1 91.1 82.3 3.1 82.5 18.2 30.8 28.2 23.0 
I 0  97.4 88.2 79.0 71.7 81.8 38.1 31.5 27.2 
1 1  91.3 85.4 78.0 70.4 81.2 39.3 32.3 
I I 97.9 90.1 83.1 :8,4 89 .4  80.7 10.11 
I I 1.1 9a.3 17.5 11.2 75.0 68.5 80.21 

I I 8 . 2  0 . 5  5 79.8 73.8 67.71 
1 8  95.1 09.1 83.5 70.2 72.8 
I I 01.4 92.5 87.1 82.0 77.0 
I 7  95.8 90.3 85.4 80.8 
1 I 98.1 93.3 81.4 8 3 . 0  
1 I P1.1 91.3 88.1 
1 0  91.7 94.0 80.5 
1 1 0a.S 92.1 
a 1 01.9 0 4 , s  
1 a 94.8 

1 4  9 1 . q  

L D U W  Q Ta4VWE ;om Pi REGuwun ST- 

2 :  , : 8 P t O Y t t l  

1 25.0 18.7 12.1 10.0 8 .  7 6.3 5.8 5.0 A.5 4 . 2  

2 75.0 50.0 1:.5 30.0 25.0 21.6 18.1 18.7 15.0 13.8 12.5 
I 3 . 3  6 2  0 . 0  7 35.7 31.3 27.8 25.0 22.7 20.8 
4 87.5 70.0 58.3 50.0 43.8 38.0 35.0 31 .1  2f.Z 
S 50.0 75 .0  84.3 58.3 50.0 a5.0 60.9 37.5 
I 9 .  8 8  8 8  I 55.0 30.0 45.8 
7 $2.9 81.3 72.2 85.0 59.1 54.2 
I 91.8 83.3 75.0 88.2 82.5 
I 94.4 85.0 77.3 70.8 

I 0  95.0 88.4 7O.a 
I I 95,s 17.5 
1 2  93.8 



Y A W  ANGLZ DATA 
TQR C.;SZS O F  ? I O N - S T X X C I X E D  'LOP1 

?l;.nc zxne f l~ddld670d -~/LE  ate C L - Z Q ~ ~ ~ ?  

11-nt l o c z t i o n  I . n/C iniciais  / W J ~  

:<easurernent s i t e  - S P ~ ~ Y  T Q N G  5 7 4 ~  2 i t o t  type 5 

Average of abso luce  v a l u e s  of a l l  ang les  = 

- 
POINT 

- 
2 

- 
2 

- 

- - 

?OF 1 PORT 1 PORT PORT PORT PORT PORT 
3 c o I z I r ! =  

I 

- 4 U I  ! I 
- + I  I 

I 
I i i 

I 
I 
I 

! 

i 
I 

6 1 - 4 1  -4 

0 l P :  ! I ! I 
-+- i # & :  1 1 ! 1 
-4 1 4 1  1 i 1 I 

- 

3 

L3 

1 1  -.- 

7 7 -- 

Q 1 - 3 1  I 
0 Q l  
0 1 0 1  

! 
I 

0 1 0 :  

- 4  0 1 
I Q 1 -3 I 



ISOKINETIC TYPE FIELD DATA SHEET . 
n l  

1 0  
 COMPANY NAME 

TRAIN LEAK RATE, CU.PT/MIN 0.010 0,001 - 
3UIPMENT CHECKS IDENTIFICATION NUMBERS LEAK CHECK READINGS 
- JPITOTS, PRETEST REAGENT BOX 20 3 NOZZLE 70< DIAMETER 0 '  

v' PITOTS , WSTTEST - METER BOX /JCI T/C READOUT 81 - M3 SAKPLING SYS/TED BAG WJ4EILICAL lA /n T/C PROBE L - 4 - d THERMOCOUPLE @ PRE SAM?LE BOX 2 1  ORSAT PUMP 2 

TBERMOCOWLE @ 7,POST PROBE 7-9 PITOT - TEDLAR BAG 
I 3 

DELTA He /*7/4' 
HETER TEMP KO q.< - 
EST. $820 2' 
C FACTOR 2.q9 l rO l  
STACK TEMP 7 %  
REF DELTA PJ.37 a 
K-FACTOR 



-. XSOKINETIC TYPE FIELD DATA SHEET 
11 

RUN NUHBER 

TATIC PRESSURE IN.  H ~ O  - 0, /j 

- - - - -  

T/C READOUT F 6 4  
T/C PROBE <- 14 
ORSAT PUMP - 

TEDLAR BAG - 

STACK TEMP 
REF DELTA P D ,  I+> 

0 2  7 . 0  6 4 1 % ~  - - Ic6B I \$ 7 7 
P l O l O  
9/89 minuram VI W / l p l 2  M tm 
Pl 

E N T R O ' ~  



i 

I S ~ K I N E ' T I C  TYPE FIELD . D'ATA . SHEET, 

x A / A 7 LE RUN NUMBER M COMPANY NAHE 
RODRESS EXld670d . JL' TIME ST 
SAMPLING LOCATION <PQAC~ %a?r# r-n iT&. TINE FINISH i 2 S S  
DATE Y-20-% TEAM LEADER TECHNICIANS L/YI 
BAROPIETRIC PRESSURE. IN. HG 24, STATIC PRESSURE IN. H ~ O  - 0.21 
TRAINLZAgCHECKVACWHIN. HG 3.(n - - - - - 



.., 
! 3 

MO I STI-IRE ,%AIYF'L I NG LAEcOHA7'OKY 'SESULTS 

P lan t  Name: v'ANNINGTON CERAMIC 7 I - E  EEI Rs f#  6445 

:iamolinq Location: Spray Booth 29 Stack 

Date Rece~ved:  9/21  Date Analyzeo: 9/21 Reagent Box ( e s )  : 0203 

R L I ~  Number 
Run Date 

ANALYSIS OF MOISTURE CATCH 

Reaaent 1 ( 0.1N HN03 ) 

F i n a l  Weight, g. 587. 0 370.5 593.5 
Tared Weiqnt, g. 579.5 555.0 575.5 ---------- ---------- ---------- ---------- ==Ell===== 

Nater Cacch.g. 7 = . J 15.5 18.0 

Reaqent 2 ( ) 

i i n a i  Wslgnt, q. 
i a r e d  Weignt, g. 

water Catch,g. 

Fieaaent ; ( ) 

Final Welgnt, 9. 
Tared Weighr. 4. 

CONDENSED MATES, g. 

S i  i :ca Gel : 
i i n a i  Weight, g. 
Tared Weiqnr, g. 

ADSORFED WATER, 9. 

---------- ---------- 
0 . I., 

iOTAL WATER COLLECTED, 9. 



P 6 H T I C U L A T E  S6MPLING LGBOHATORY RESULTS 

P l a n t  Name: XANNINGTON CERAMIC TILE CEI Ref# 6445 

Sampling Loca t i an :  Spray Booth 2A Stack 

Date Received: 9 /21  Date Analyzed: 9/26 Reagent Box (es )  : 0203 

H L I ~  Number M5k12-1 m5k12-2 ~ 5 k 1 2 - 3  

Hun Date 9 /20  q /  zr:: 9/20 

Samole ID /Conta iner  # 

' rare Weignt., 4. 

SAMPLE WT.. q. 

Tare W t . ?  g. 

SAMPLE WT., q .  

Sum o i  P a r t i c u l a t e ,  ma. 82S.O '776.2 812.6 
T o t a l  F i l t e r  Tare, mg. 504. 1 502.3 505.6 

Blank Residue, mq. ( 150 m l )  0 . 3  ( 1 7 5 m i )  0.4 ( 200 m l )  0. 4 ---------- ---------- ---------- ---------- =i==ii===== 

TOTAL PARTICULATE CATCH, mg. 318.6 273.5 306.6 

Slank Beaker % Z0Cl.Z J' --- Legend--- Notes and Comments 
F i n a l  w t . .  mg. 39546.5 F i n a l  Weight 

Tare w t . ,  mq. ?9545,7 L = Loose P a r t i c u l a t e  
Residue. jng . . a F = F i l t e r  D = D i s h  

Volume, m l .  200 '3 = R inse  2 = Pan 

ENTROPY 



Oxford Laboratories, I ~ c .  Analytical and Consulting Chemists 
1316 South Rfth Street 

BRIE WEFG4YEB 4 ~ 2 ? ~ 3 9  Wilmington, N.C. 28401 
89W8144 (010) 763-9703 

PAGE 1 OF 1 

ENTROPY ENVIRONMENTALIST INC P.O. # 6445A-1 
~ 1 0 .  BOX 12291 
RESEARCH TRIANGLE PK , N.C. 27709-2291 

ATTENTION: BRUCE HAWKS 

SAHPLE DESCRIPTION: HSll2 O.1N ' N ~ O H  

3: M5/12-3 
4. METHOD CODE 

Lead, as Pb, total mg 





CUSTODY SHEET FOR REAGENT BOX # 0q .3  

1489 QJ k, Y 

gate  of Makeup 14 S@ I n i t i a l s  L - Locked? 

Ind iv idua l  Tare of Reagent: - 2 C b  m l s .  of 0.  IN ~ N O ?  

Ind iv idua l  Tare of Reagent: m l s .  of 

~ n d i v i d u a l  S i l i c a  Gel Tare Weight 7-03 grns . 

Xeceived i n  L a b  q/ , /  pfl- 

sampling :!ethod : 1 ~ 5 1 1  L 
I 

Filter Tare Used 
Y Weisht on 

(grams) T e s t  



ENTROPY POST OFFICE BOX 1226 - 
RESEARCH TRIANGLE PARK 

NORTH CAROLINA 27709-2291 

ENVIRONMENT4LISTS INC. 919-181-3550 

REQUEST FOR ANALYSIS Page 1 

PURCEASE 
6qq5 A ORDER c -I JOB NAWE: lznn 

LABORATORY: On 

DATE SAMPLES EXPECTED DATE 
WEE TRANSnlTT~~: lh -12 -g7 - 

SAHPLE UATRIX: 

TYPE OF ANALYSIS REQUESTED: f i  

. . 

" C; ,k 0 

SUBXITTED BY: 



ENTROPY 
POST OFFICE BOX 12291 

RESEMW TRIANGLE PARK 
NORTH CAROUNA 27709-2291 

OIVIIONUMLLIS~ I*. 01s-781-UU) 

IX'DUBORATURY SAMPLE TRANSFER CIUC(-OF-CfErODY FORM 

Please  renun this form along with the analytical r e s u l t s .  

m e  samples referenced on EI Turchase Order Number: 6445 A-1 wera 

<- 
shipped v i a  m 7 ~  S ~ D C ~ S  on q - & ~  a~ YiT 
t o  016 ' 

Samples received a t  on 7-24-24 
by 

y'k .,.,: 
q;>. c 

9 

Note any broken s e d s .  leakage.  s p i l l a g e .  and/or dariage t o  the samples. 
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APPENDIX C 

CALIBRATION DATA 
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QUALITY ASSURANCE PROCEDURES 

General. Zach item of f i e l d  t e s t  equipment purchased o r  constructed by 

Entropy is assigned a unique, permanent i den t i f i ca t ion  number. New items for  

which ca l ib ra t ion  is required a r e  ca l ib ra ted  before i n i t i a l  f i e l d  use. 

Equipment with the p o s s i b i l i t y  of the ca l ib ra t ion  s t a t u s  changing with use O r  

with t i m e  i s  inspected i n  the f i e l d  before t e s t i n g  begins, and again upon 

return from each f i e l d  use. When an item of equipment is found to  be out  of 

ca l ib ra t ion ,  i t  is adjusted and reca l ibra ted  o r  r e t i r e d  from service .  A l l  

equipment is per iod ica l ly  recal ibrated i n  f u l l .  regardless of the outcome of 

these. regular inspect ions .  

Cal ibrat ions  a r e  conducted i n  a m m e r  and a t  a frequency which meet or  

exceed U .  S. EPA spec i f ica t ions .  Entropy Environmentalists Inc.  (EEI )  

follows the ca l ib ra t ion  procedures outl ined i n  EPA Reference Methods, and 

those recommended wichin the Quai i ty  Assurance Handbook for  >.ir Pollution 

Measurement Systems: Volume I11 (EPA-60014-77-027b. August, 1977). When the 

Reference Methods a r e  inapplicable.  E E I  uses methods such a s  those prescribed 

by the American Society f o r  Testing and Materials (ASTM). 

Data obtained during ca l ib ra t ions  a r e  recorded on standardized forms, 

which a r e  checked f o r  completeness and accuracy by the Qua l i t y  Assurance 

Manager o r  the Qua l i t y  Assurance Director. Data reduction and subsequent 

calculat ions  are  performed using E E I ' s  in-house computer f a c i l i t i e s .  

Calculations a r e  generally performed a t  l e a s t  twice a s  a check for  accuracy. 

Copies of ca l ib ra t ion  da ta  a r e  included i n  the t e s t  o r  p ro j ec t  reports.  

Inspection and Maintenance. An e f f ec t ive  preventive maintenance program 

is necessary t o  ensure da ta  qua l i t y .  Each item of equipment returning from 

the f i e l d  i s  inspected before i t  i s  returned t o  s torage.  During the course 

of these inspect ions ,  items a r e  cleaned, repaired.  reconditioned, and 

reca l ibra ted  when necessary. 

Each item of equipment used f o r  t h i s  t e s t  program was inspected again 

before being packed and transported t o  the job s i t e .  The majority of the  

equipment needs a v i sua l  inspection only.  In  the case of the  meter consoles, 

a 10-minute quick ca l ib ra t ion  check i s  conducted. EEI  performs these qual i ty  

assurance a c t i v i t i e s  p r i o r  to  departure t o  de tec t  equipment problems which 

may or ig ina te  during periods of storage.  This minimizes on-s i te  delays due 

t o  equipment f a i l u r e .  



Occasional equipment f a i l u r e  i n  the f i e l d  is unavoidable despi te  the  

.:.... most rigorous inspection and maintenance procedures. For t h i s  reason, EEI 

makes every e f f o r t  t o  t ransport  s u f f i c i e n t  backup equipment t o  the job s i t e  

to  have complete redundancy of a l l  c r i t i c a l  sampling t r a i n  components. 

Cal ibrat ion.  Equipment t h a t  require  c a l i b r a t i o n  include the nozzle. 

p i t o t  tube,  pressure gauges, thermometers, flow meters. dry gas meters, and 

barometers. The following sec t ions  e laborate  on the ca l ib ra t ion  procedures 

followed by EEI  f o r  these items of equipment. Cal ibrat ion da ta  fo r  the 

spec i f ic  items of equipment used f o r  t h i s  test program follow the  tex t .  

Nozzles. Each probe nozzle is uniquely and permanently i den t i f i ed  at  

the time of purchase, ca l ib ra ted  before i n i t i a l  f i e l d  use ,  and visual ly  

inspected on - s i t e  p r ior  to  t e s t i ng .  Each time a nozzle is ca l ibra ted ,  the 

inside diameter of the nozzie i s  measured t o  the neares t  0.001 i n .  using a 

micrometer. Five measurements a r e  made using d i f f e r e n t  diameters each time. 

I f  the d i f fe rence  between the high and the low numbers does not  exceed 0.004 

inch, the average of the  f i ve  measurements is used. If the difference 

exceeds t h i s  amount, o r  when the nozzle becomes nicked, dented. o r  corroded, 

the nozzle is reshaped. sharpened. and reca l ibra ted .  

P i t o t  Tubes. A l l  Type S p i t o t  tubes used by E E I .  whether separate or  

attached t o  a sampling probe. a r e  constructed in-house o r  by Nutech 

Corporation. Each p i t o t  is ca l ib ra ted  when new i n  accordance with the 

geometry standards comtained i n  EPA Reference Method 2. A Type S p i t o t  tube. 

constructed and positioned according to  these standards,  w i l l  have a 

coef f ic ien t  of 0.84 - + 0.02. This coef f ic ien t  should not  change as long as  

the p i t o t  tube is not damaged. 

Each p i t o t  tube is inspected v isua l ly  before i t  is transported t o  the 

f i e l d  and again on-s i te  p r ior  t o  tes t ing .  I f  e i t h e r  of these visual  

inspections i nd ica t e  damage o r  r a i s e  doubt t h a t  the  p i t o t  remains i n  

accordance with the E P A  geometry standards,  the  p i t o t  tube is not used u n t i l  

i t  has been refurbished and reca l ibra ted .  

Di f fe ren t ia l  Pressure Gauges. Some meter consoles used by EEI a r e  

equipped with 10-in. W.C. incl ined-ver t ical  manometers. Fluid manometers 

ENTROPY 



do not require  ca l ib ra t ion  other  than leak checks. Nanometers a r e  leak 

checked i n  che f i e l d  p r io r  to  each t e s t  s e r i e s ,  and again upon return from 

the f i e l d .  

Most of EEI's meter consoles a r e  equipped with ~ a ~ n e h e l i c @  d i f f e r en t i a l  

pressure gauges. Each s e t  of gauges is cal ibrated i n i t i a l l y  over its f u l l  

range. 0-10 inches W.C. After each f i e l d  use, the ca l ib ra t ion  of the gauge 

s e t  is checked against  an incl ined manometer a t  the average d e l t a  p 

encountered during t h e t e s t .  If the agreement is within - + 5 %, the 

ca l ib ra t ion  is acceptable. 

Thermometers 

Impinger Thermometer. On-site, p r ior  to  the s t a r t  of t e s t i n g ,  the 

thermometer used t o  monitor t h e  temperature of the gas leaving the l a s t  

izpinger is  compared w i t h  a mercury-in-glass thermometer which meets ASTM E-1 

spec i f ica t ions .  I f  necessary. the  impinger thermometer is adjusted u n t i l  it 

agrees within - + 2 ' ~  of the reference thermometer. ( I f  the thermometer is not 

adjustable ,  i t  i s  labeled with a correct ion f ac to r . )  

Dry Gas Meter Thermometer. Pr ior  t o  each f i e l d  use, the  thermometer 

used t o  measure the temperature of the metered gas sample is checked against 

an ASTM mercury-in-glass thermometer. The dry gas meter thermometer is 
0 

acceptable i f  the  values agree within - + 5.4 F. Thermometers not  meeting th i s  

requirement a r e  adjusted o r  labeled with a correction f ac to r .  

Flue Gas Temperature Sensor. A l l  thermocouples employed by E E I  f o r  the 

measurement of f l ue  gas temperatures a r e  cal ibrated upon r ece ip t .  Each 

receives an i n i t i a l .  3-point ca l ib ra t ion  ( i c e  bath, bo i l ing  water, and hot 

o i l )  us ing an ASTM mercury-in-glass thermometer as  a reference.  The 

thermocouple i s  acceptable i f  the  agreement is within - + 1.5 % (absolute)  a t  

each of t he  three ca l ib ra t ion  points .  

On-site. p r io r  t o  the s t a r t  of t es t ing .  the reading from the s tack  gas 

thermocouple-potentiometer combination is compared with a mercury-in-glass 

reference thermometer. I f  the two agree within - + 1.5 % ( abso lu t e ) ,  the 

thermocouple and potentiometer a r e  considered to  be i n  proper working order 

for the  t e s t  s e r i e s .  



After each f i e l d  use, the thermocouple-potentiometer system i s  again 

compared with an ASTM mercury-in-glass reference. I f  the  absolute 

temperatures agree within - + 1.5 Z ,  the temperature data  a r e  considered val id .  

Dry Gas Meter and Orif ice  

General. The dry gas meter and o r i f i c e  a r e  typ ica l ly  i n s t a l l e d  i n  a  

common console and a re  ca l ib ra ted  simultaneously. .4s a  t ransfer  standard. 

EEI uses a dry gas meter tha t  is ca l ibra ted  annually against  a  spirometer. 

During the annual t r ans fe r  standard ca l ib ra t ion ,  three ca l ib ra t ion  runs are  

performed a t  each of seven flow r a t e s  ranging from approximately 0.2 t o  

1.25 cfm. 

E E I  uses three ca l ib ra t ion  procedures: 1) f u l l  ca l ib ra t ion ,  2) 10-minute 

quick ca l ib ra t ion .  and 3)  pos t t e s t  ca l ib ra t ion .  

Ful l  Cal ibrat ion.  The f u l l  ca l ib ra t ion  is a  compiete ca l ib ra t ion  

procedure used t o  obtain  the ca l ib ra t ion  fac tor  of the dry gas meter and 

o r i f i c e  before t h e i r  f i r s t  use and, a t  a  minimum, every s i x  months 

thereaf te r .  Two ca l ibra t ions  a r e  performed a t  each of three d i f f e r en t  

o r i f i c e  s e t t i n g s  (flow r a t e s ) :  0.5. 2.1. and 4.8 i n .  H20. and a t  zero vacuum. 

EPA Reference Method 5 c a l l s  f o r  another f u l l  ca l ib ra t ion  anytime a  

pos t tes t  meter ca l ib ra t ion  ind ica tes  t h a t  the average meter coef f ic ien t  

( Y d )  has changed by more than 5 3 .  Standard prac t ice  a t  EEI i s  t o  

reca l ibra te  the meter anytime Y is found t o  be outs ide the range 
d 

0.97 - < Yd 2 1.03. o r  deviates more than the 5 %. 

An o r i f i c e  ca l ib ra t ion  f ac to r  (delta-He) is calculated f o r  each of the 

s i x  flow s e t t i n g s  during the f u l l  ca l ib ra t ion .  I f  the range of values does 

not vary by more than 0.15 i n .  H 0 ,  the  ar i themtic  average of the s i x  values 
2  

obtained during the ca l ib ra t ion  i s  used. Standard prac t ice  a t  EEI is t o  

reca l ibra te  i f  the average delta-H@ is found t o  be outside the range 1.6 to  

2.0 i n .  H20. 

Ten-Minute Quick Cal ibrat ion.  The 10-minute quick ca l ib ra t ion  is 

conducted p r io r  to  report ing t o  the  test s i t e  and again p r io r  t o  each day of 

tescing. R e  meter console is not  used i f  Vd is not within - + 3 % of t ha t  of 

the f u l l  t a s t .  
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Pos t t e s t  Cal ibrat ion.  The pos t t e s t  ca l ib ra t ion  is designed t o  check 

whether the  ca l ib ra t ion  f ac to r s  have changed. Pos t t e s t  ca l ib ra t ions  are 

performed a f t e r  each f i e l d  t e s t  s e r i e s .  Each p o s t t e s t  ca l ib ra t ion  is 

performed a t  an average o r i f i c e  s e t t i n g  (based on the  t e s t  da ta )  and at the 

m a x i m u m  vacuum reached during the  tes t ing .  Three ca l ib ra t ions  are performed 

a t  these s e t t i n g s .  

If the post t e s t  Yd deviates  by l e s s  than 5 % from t h a t  of the  f u l l  t e s t  

ca l ibra t ion ,  the test da ta  are acceptable. If Yd deviates  by more than 5 X .  
the meter is. reca l ibra ted  p r i o r  t o  reuse, and the Yd ( i n i t i a l  o r  pos t t e s t )  

t ha t  yields  t h e  lowest sample volume is used f o r  all calculat ions.  

I f  the p o s t t e s t  delta-H@ deviates  by more than 10 % from t h a t  of  the 

f u l l  t e s t ,  the  o r i f i c e  is recal ibrated p r io r  t o  reuse. No adjustments are  

made for  ca lcu la t ion  purposes. 

Barometer. Each f i e l d  barometer i s  adjusted before each t e s t  s e r i e s  to  

agree within + 0.1 inches of a  reference aneroid barometer. The reference - 
barometer is checked weekly against  the s t a t i o n  pressure value (corrected for 

elevation difference)  reported by the National Weather Service s t a t i o n  a t  the 

Raleigh-Durham In terna t iona l  Airport ,  approximately 2.5 miles from EEI's 

location. 
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. . . . JOB SAME/NL'MBER , I y ~ ~ A ~ n l h ~ o / . / '  T/CE EW WER 

B.UO?IETER CHECK 

I EhTROPY IS-HOUSE I f IELD 
DATE REFWNCE BAROKETFR B A R O M m R  

7-1 '1 -85 1 2'7,6? I 74)Z 

W Y O X F I Z R S  rLW TXRYOCOUPLE CHECK 
REFER€YCE T H E W Y O L X E ~  

DATE N I E V  TCPEflAn?E 77 OF I 
I 

.KIST EE WITHIN I 
ACCEPT;LUCE RANCE'F i 

I / YO=: :d)usc ::erncmerer u c i :  acceprabie. : I  : L c r o c c . ~ r r  : - ' I  be 

' a d j , ~ s r c d .  ..c a :acrup.  :I no Jacx u p .  :Len r e c o r d  1:c a.%oien: 1 t e n p e r a r u r e  1:dlcaced by r b e  wrad )usred  L L c m o m a l s r .  

.... .... .... 
.> 
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I PITOT . . AYD NOZLLE CHECK 

PITOTS I .D.  Y VI5L;AL i.VSPEC+:ON CHECK 

3-y w' 

2dL .a/---- 

impinger E=i: 

Fi l t e r  Comparrment 
.L 

5'< 
Dry Gas t!erer 76 
Other 

ENTROPY 



I Standard Meter Number: 6h'3&3 ~3 Standard Meter Gamma: / .  63 

Date: 7 - 1 ' 3 - g f  Barometric Pressure (Pb): q. r 7  in.. Hg 

*Date: *Barometric Pressure (Pb): in. Hg 

METERBOX CALIBRATION 

Meter Box Number: /d? 

B / f O  L. I 8 . $ S L )  8 6  . 7 8 3 7  1 -  ) y b  

I L. J-3 ,/ y-. 8 (L. FCS Bo" . $ P % 3  ( . 6 C Y  
/. 

1 2 .  >-3' L' Y. .Y / L .  BX3 8 9  '7 '5 /o  ( - 6 5 7  

Average . 7 8 6 3  I . > l Y .  

Calibration by: /WcC 

F-1037 
6 -88  rev 



ON-SITE DRY GAS METER AUDIT 

Date 9 - / 9 - 6  Meter Box I d e n t i f i c a t i o n  Number A/ 9 
Time p r e t e s t   amm ma ( Y )  ~ , 9 j / , 3  AH~L- 

Auditor Barometric  Pressure  (Pbar) ~ 7 . t  in.Hg 

10 0.0319 (Tm 460) - - - - - - - - - - - - - - - - -  Y C = - - - -  Vm {T 

Gpper and Lower 

L i m i t s  f o r  

Audit Gamma 

0.97 Y = 8.9<67 

1.03 ' Y = /-0.!Cq 

- 
Dry Gas Meter 

Readings. 
3 f t  

I n i t i a l  1/4,<00 

Final  127.317 

Audit Gamma Within Acceptable Limits? Yes 

Meter 

Temperatures. 
0 F 

initial $& 

Fina l  9.3 

Calcu la t ed  

. Audit Gamma 

Y = d. '7903 
C 

Run 

Time. 

min. 

10 

Dry Gas Volume 

Metered. 

f t 3  

~m = ?,8/7 

Average Meter 

Temperature. 

OF 

Tm = g? 



- 

Meter Box Number & q - - C a l ~ b r a t l o n  by f l  '3C 

Meter  Box vacuum 3 ( ln  Hg) ..Job No L +*- 

Standard n e t e r  Number 6 6 3 8 3 2 3  Standard meter  Game 
/ .  u *  63 

Date  9-19-k7 Baromet r i c  pressure  ( P ~ )  LS. f ( i n  ~ g )  
POST TEST CA L /BRA T/ON 

Standard Meter  

Average , S, C&f I .  ) 0 6 - 
'ds "ds ( td + 460) * Pb 

'd 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Vd ( t  + 460 )  (Pb + CH/13.6)  ds 
7 

r- 
0.0317 A H  I 1 2  

I ( tds + 460)  0 
L H@ ; - - - - - - -_ - - - - - - -  * - - - - - - - - - - - - - - - -  

b * ( t  + 460) d - i I Yds * vds j 

Z Difference 

0 2 

1.  i' 
0 . 

AP (f lagnehel ic@) 

. / L  

(YY- 
, ) I  

AP (Manometer) 

- 1 

, YY-g 

-) I 



NOZZLE NUMBER: 7 0  3 

NOTE: All diameters measured in inches. 



''4 *' ,, 

NOZZLE NUMBER: 706 

NOTE: $11 diameters measured in inches 
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priOCES.5 DATA 
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APPENDIX E 

SAMPLING AND'ANALYTICAL PROCEDURES 




