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INTRODUCTION 

Source sampling was performed for the Piedmont Asphalt 

Paving Company, Gold Hill, North Carolina, asphalt plant to 

determine particulate and visual emissions. Three sampling 

runs were made on October 24, 1988 at the sampling locations 

shown on Figure 1. 

The measurements of stack gas flow rate, pollutant 

concentrations and visual emissions were made according to 

U.S. Environmental Protection Agency and the North Carolina 

Department of Natural Resources and Community Development 

(N.C. DNRCD) recommendations. Mr. Mike Landis, 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 0.0258 

grains per dry standard cubic foot. The mean particulate 

emission rate was 2.358 pounds per hour. The visual 

emissions observed did not exceed 5 percent during any of 

the sampling runs. 

Based pn the results of the particulate sampling, the 

Piedmont Asphalt Paving Company, Gold Hill, North Carolina 

plant was in compliance with the allowable particulate rate 

of 0.04 grains per dry standard cubic foot as permitted by 

N.C. DNRCD. The asphalt plant was in compliance with the 

allowable visual emission rate as permitted by N.C. DNRCD 

which allowed for a maximum opacity of 20 percent. Field 

Data sheets detailing the opacity readings can be found in 

Appendix B. 



TABLE 1 

SUMMARY OF RESULTS, PARTICULATE SAMPLING 

Ruri Number 1 2 3 

Date 10/24/88 10/24/88 10/24/88 

% I s o k i n e t i c  101.99 96.12 103.71 

Volume of Gas Sampled. 51.899 41.091 43.244 
SCF * Dry 

Stack Gas Flow Rate,  11240.0 10964.1 9358.2 
SCFM * Dry 

Stack Gas Flow Rate ,  16897.7 16008.8 13903.4 
ACFM 

P a r t i c u l a t e :  

Catch, mgrams 119.00 67.41 57.62 

Conoentration,  g r a i n s /  0.0353 0.0216 0.0205 
SCF Dry 

Emission Rate,  l b s / h r  3.401 2.028 1.646 

s68°F, 29.92 i n .  Hg 
"Nozzle,  probe,  f i l t e r  



PROCESS DESCRIPTION AND OPERATION 

The Piedmont Asphalt Paving Company plant in Gold Hill, 

North Carolina produced hot mix asphalt which was made from 

asphalt cement, sand, granite screenings and granite 

aggregates. The materials were dried in a rotary dryer 

which was fired with a single burner. The fuel was No. 2 

fuel oil. The aggregates were then conveyed to a continuous 

drum mix where they were mixed with asphalt cement. The hot 

mix asphalt was then conveyed to a storage silo. Air was 

introduced at the burner and passed through the dryer, 

venturi scrubber, demister, fan and stack to the atmosphere. 

The plant was a Barber & Greene continuous drum mix plant. 

The plant was rated at 160 tons per hour with materials at 

5% moisture. yP"' 
9 f O  



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 25 equal areas. The ports were labeled A ,  B, 

C, D and E. Each point was sampled for a period of 2.5 

minutes per point which yielded a total test time of 62.5 

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, 

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. Method 9 was used 

for visual emissions. 
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Appendix A 

Summary of Method 5 Particulate Results 

Piedmont Asphalt Paving Company Gold Hill NC 

Run Number 1 

Date 

DN Sample nozzle dia., in. 0.252 

Net time of test 62.5 

Barometric pressure, in. Hg. 28.94 

Average orifice pressure 2.762 
drop, in. H20 

Volume of dry gas sampled, 55.02 
cu. ft. at meter conditions 

Average gas meter temp. 85.00 
in degrees F. 

VMSTD Volume of dry gas sampled 51.899 
at standard conditionsg, SCF 

Total water collected in 287.9 
impingers + silica gel, ML. 

VMV Volume of water vapor at 13.557 
standard conditionsa, SCF 

PMV 

MD 

Percent moisture by volume 20.712 

Mole fraction dry gas 0.7929 

Percent C02 by volume, dry 6.40 

Percent 02 by volume, dry 12.27 

Percent CO by volume, dry 0.00 

Percent N2 by volume, dry 81.33 

MWD 

MW 

Molecular weight-dry stack gas 29.515 

Molecular weight-stack gas 27.130 

Pitot tube coefficient 0.84 

DPS Average velocity head of 0.9313 
stack gas, inches water 

Average stack temperature, F 147.92 



PSI 

QSW 

Q A 

PER1 

FMF 

CAN 

CAM 

CAT 

CAW 

FNP 

Static pressure of stack 
gas, inches Hg. 

Stack pressure, absolute 

Average stack velocity, FPM 

Stack. area, inches sqrd. 

Stack flow rate, dry, 
standard conditions, DSCFM 

Stack flow rate, wet, 
standard conditions, WSCFM 

Actual stack flow rate, ACFM 

Percent isokinetic 

Particulate, Mg., front 

Particulate, GR/DSCF front 

Particulate, GR/WSCF front 

Particulate, GR/ACF front 

Particulate, LB/HR front 

Net sampling points 

'68 Degrees F. 29.92 Inches Hg. 



Method 5 Particulate Calculations Test Number 1 

Piedmont Asphalt Paving Company Gold Hill NC 

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

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

Volume of Water Vapor at Standard conditions 
VMV = 0.04709 ' VW = 

Percent Moisture in Stack Gas 
100 ' 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 ' P02 + 0.28 a (PN2tPCO) = 29.515 

Molecular Weight of Stack Gas 
MW = MWD ' MD +I8 ' (1-MD) = 

Stack Gas Velocity at Stack Conditions 
VS = 5129.4 ' CP ' DPS ' SQRT(TS + 460)/(PS ' MW) = 3532.6 

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

QS = ............................ = 11240.0 
TS + 460 

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

QA = .................... = 16897.7 
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 ) 
CAN = 0.0154 ' FMF / VMSTD = 

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

17.64 V A N  a PS ' MD 
CAT = ............................. = 

TS + 460 

Particulate Lb/Hr -- Probe, Cyclone, Filter 
( At Standard Conditions 1 
CAW = 0.00857 ' CAN a QS = 



f RAVERS E POINT LOCATION FOR CIRCULAR DUG I S  krfo.ch ?: 

Plant f~mhlw~ k~tttk~~ P+,lldclG, c , ~ ~ b t l r r ~  k!C 
Da tt / 8 / d  Kt 
Sampl f ng I oca t i on 5% 
Inside o'f far wall to outside 
of  nipple (x) - 
Inside of near wall to outside of 
nipple (nipple length) (1) - 

Stack 1.0. (1-T) KG) =-%, 13 
Nearest upstream disturbance 4% / 8 5  dd 

* 4 

Nearest downstream disturbance 2 143- dd 
C&lculated by dS& Q+ 

Port -4 



WETBOD 2 GAS VELOCITY AND CYCLONIC PLOW DETERUINATION 

r, Plant and City r 1 e 3 W  k~t~rr hd G 9 b  
id0 (b Run Date /O/ZJ /~B 

Sampling Location s.~.L Clock Time of&' 

Run Number 1 Operator 5 5 ~ -  fsij~ Amb. Temp., O F  6 q T  
Bar. Press., in. Hg 2 g- 9 4  Static Press., in. H20 - .3f 

- G 2 7 q  Stack Press., in. Hg d sf I t  Static Press., in. Hg 

Stack Dimension, in. - Diam. or ~ i d e  1 2 8. d ~ i d e  2 3 C/. 5 

Pitot Tube (Cp) . ~4 Pitot Tube Leak Check <0.1 @ c7 in. H20 

- 

Field data 
r 

Velocity Cyclonic flow determination 
Traverse head Angle (a] 
point Porition, (bp 1, Stack temp., bps a t  0' vhich yields 

number in. in.R20 OF reference n u l l  Ap 

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

NOHAGRAPH DATA 







METHOD 5 PARTICULATE FIELD DATA 
plant PLm~ I ~ P L ~ L I  (4 bdk c: 6 9 ~ ~  h" c'" 71 *(=- Amb~ent Temp . OF 

Run No =-- Very Important - Fill In All Blanks Bar Press "Hg -_ Healer B o x  Selttng, OF ----- - - - 
Localton Leak Checks Beg @ 15" ,607 Meter B o x  OH@ Y =---m Probe Ttp Dta . In 

Date / 0 / ~ 4 / r #  - End @ 4" , 08 g - Assumed Tm. OF 40 Probe Length 

Operator J S A -  k?m  tot Tube / 7*5 n~,o  Dry Bulb. OF / 45 Probe Heater Setttng ' q" % 

sample BOX NO -3 Lb.'-- @ 7*5 "HZO wet ~ u l b .  OF / 38 Average b p  6 b p  ~6 
Meter Box No 1 3 / 6 1  Slatc Pressure - 'H,O Db- Wb. OF 7 Average D H  2 0 ~  AH Ref - 
F~ller No 46 Start /In .5 Assumed Mo~sture I /f % Process We~ghl 
probe NO 3 - F t n t s h  PslPm--- - Steam Load -- - - 
Pttot Tube Cp 0. Observer k !kkk#- Agency d C  C o  C Factor - -  --- P - Steam Pressure - - 

?4 0 2  

Slack 
Temp 

O F  

1-37 
/37 
(40 

Pomt 

. A /  
2 

3 

I COZ 
Dry Gas 

Motor. Cu FI 

133.30 
136.05 
138.53 

Clock 
Tune 

0.. 
a~ 
5 

/ A  I , U A  /,33 4 , l  4# /  11 f 47 / 0 # 6  a 3. 57 1 3 9  
5 /O 3.55 1 2 2  9 8  q,o 2 3 5  5 1-39 

2 
3 

5 
C I 

2 

3 
9 
5- 

.d  f 

3 
4 
5 

2 

3 
4 
5 

P~tol 
Manometer 

(bP) 
In 

3 
/ A  
1.1 

'3% 
5 
75 
I0  

O/U& 
a h  
3, 
74 
i d , ,  

! 2wo .  
2 - 1 %  

5 
7Y, 
I0 

F rw.aq , A- L 

Or~llce Manornater 
(OH) 
m H a  

/ 4 f , q 7  
/g lc4S  
/t53,Qb 
/ 5 6 * f 3  
/5B/3sf 
/d ~ 2 %  
f 6 z . 1 6  
/64$,6/ 
/6S.? 1 
/67,'~4 
164.65 
171, I f  
j7267 
]79,2;1 

I 

' Des~red 

3.85 
3.25 
3 / 2 5  

Dry Gas Temp 
OF 

Aclual 

3,s 
3/25 
3/25 

1#65 
1-0 

.7g 
I 
.55 
5 
.6& 
6 d  
. 2 f  
3 4  
134  
,37 
a 34 

O/O& 4 5 ,  
2;1; 5 

Pump 
Vacuum 
~n Hg 

GaUBs 

/O,Q 
g 
g.5 

Inlet 

9g 
/OO 

/oZ 

t / d  
116 
1 ) b  
1 1 5  
/ ) 4  

Y 
7A 
10 

0utle1 

9.5 
95 
6 

3,z 
3-05 
4.4 
4 t 4  
/,87 
1.7 
/ , b 5  
/,83 
I t f 3  
qs 

ll.05 
/a05 
1.3 
1 / 6 5  

b x  
Temp 

'F 

a25 
3 0  
2 30 

103 
163 
/ b 3  
103 
103 

177.81 
1 7 9 ~ 1  
I@,  ad 

lmp~nger 
Temp 

O F  

39 
-55 
57 

3-2 
3 ,  a s  
a.6 
2 1 4  
/ , g 7  
1.7 
6 
/.e3 
1.83 
q 5  
1 - 0 5  
/a65 
/ a  
. 

4.0 
9-0 
5." 

5 8 5  

4.5 

-58  
2 
.17 

123 
/ d 5  
/ Z L  
/ 2 7  
/ z J  
/ z 4  
123 
/22 
/23 
/22 
/ z /  
121 
120 
2 

a& 

, 6 0  
fib4 
A 8  

7f 
99 
9 4  

/OU  
/ d l  
/ a /  
/or  
102 
/OZ  
102 
/ u z  

103 
/u3 

. l o  
6 
r,<d 

J# 

2.5 
8.0 
7,s 
7,s 
6,b 
4 0  
5.5 
6 
6.5 
6 , O  
54 
8 
s.0 
5,* 

146 - 
248 
246 
290 
240 

2Cf5 
dc/5 
.as0 
2 
2 9  
a + 5  
2-45' 
245 
Z ~ O  
~ $ 5  
245 
d/Cd 
~ $ 0  

L q d  

5 2  
5 3  

54 

/ 4 c  
/Go( 
14s- 
1 4 6 

57 
5 7  
5 8  
5 8  
& 
50 
56 
4 9  
47  
5-6 

5 /  
6 
5-2 

53. 

/3? 
/_39 
/ + o  
/3?' 
/37 
/ 3 r  
/ 40 
f $ o  
142.  
/+a 
/4/ 
142 
1q3 
146 



r v l m w m h  
HETHOD 3 - OBSAT AND DRY MOLECULAR WEIGET DETERMINATION 

Plant &~n,&dii- h d & r  4, H /LLH& Sample Location s ~ & f ~ -  
Sample Type - Continuous J 
Oxygen Check 20 .9% f 0.1% 2.9 Fuel Type 

Orsat Leak Check @ 4 min.: Pipet Levels - Leakfree ? d / L  
Buret - & . I  - 2 .  = ( 0 . 2  ml ? & 

Run No. d Sample Data /o/ .~.5 Ambient Temp. O F  ($6' 
Sampling Time ( 2 4  - hr clock) /C_3'3-//3q Analysis By ,7?51%! 

Run No. Sample Date 4 Ambient Temp. O F  62' 
Sampling Time ( 2 4  - hr clock) dg3-0?3( Analysis By C5fl 

I T o t a l  2 9 . 5 / .  I 

1 
Actual h'et 

CO;! 6 . 4  
02 - 4  

co 
/ ti' 

N2 roo EL-? 

Run No. 3 Sample Date /h-</g% Ambient Temp. O F  71 
Sampling Time (24 - hr clock) I Analysis By ~ s M  

2 3 
Actul Net' wto D m  Actual 

LY' 
#.I, 

. 

1 I 2 

Net 

. 

/,z.r 
0.0 

. 

(cC .WI d . g / L  

1 2 . ~ 7  0% 3 . 4 t d  

r,ao 3 8  0 . W  

$ / . ~ a  .28 23.772 

6.4 
l f . 7  

7 

3 
Actual 

m.0 - %a 

L 4 
1 2 . 3  

t . 0  

,913 

W2 3 100 61.4 
T 

Net 

l . 4  

I .  

8 . e  

Actual 

L . /  
/8.1 

/ g b  
100 

' CQ 

0 2  
co 

row. 27 .  524 

L.IL) 

IAIJ 

0 . t ~  
-8/.331 

Net 

f 
12.1 

b . c  

gsl,! 

6.4 
18.7 

18. 7 .  

%toe 
= dA, 

W a o d . . . . ~ ~  - 
Wood M . .  -- 1.005-1.1a I l--l.lzo 

Actual 

C.L  

l g b  

514 
09. 

2 8  

2 8  

Net 

~ . t  
/J ,O 

0.6 

a . w  
W ~ Z Z .  - 
b.d@O 

32.763 
i 



METHOD 5 SAMPLE RECOVERY AND INTEGRITT SHEET 

~lantfi~lncdf b & r  t ~ h d k ~ r ~ i .   HILL d L -  Recovered By kbfi- T H  
Sample Location S ~ / L  ' Recovery Date / c / ~ . / / s s  

I 

Run Number I Z 
Sample Date I</ ?+ f ? 9 I + ( I  5 K 

3 
'(/2 4/ 1 

Sample Box Number I z 3 
Probe Number I t 3 
Filter Number 44 +C JG 

XOISTURE RECOVERY 

Impingers Cont. Number I - I  1 - 2- 1- 3 
Description of Water - , L - . /  . - Tk, 6 : ~  ) / V r ~ . c J  

Liquid Level Marked - u' - 
Final Volume (wt.), ml 4 L ,  d A g 2 . 2  
Initial Volume (wt.), ml z o i :  20 o 7. CJ 

Net Volume (wt.), ml (g) 2L-L, 2- '2 d3 7 2 ' 2  

Silica Gel Cont. Number 
Silica Gel X Spent 
Final Weight, g 
Initial Weight, g 
Net Weight, g 

Total Moisture, g 2 f 7 . 9  2 f f . f  239. .3  

PARTICULATE RECOVERY 

Filter Cont. Number I -I I -L 1- 3 
Particulate Description /,<A+  it;^ c t ~ . ,  /,%'sXt em-, 

Filter Cont. Sealed JJ J ' 
Final Weight, mg C23 r r  5/f 6 f 440.44 
Final Weight Audit, mg -322 5l 579 fsR # f . # k  
Initial Weight, mg 4% G l  LJSL 2 7  d 7/ Ic8 

Initial Weight Audit, mg 4f4 $6 9 xfi 3 cl 471 / I  

Filter Catch, mg 3s w 33 .31  2 8 3  > 

Probe Rinse Cont. Number 
Liquid Level Marked 
Final Weight, mg 
Final Weight Audit, mg 
Initial Weight, mg 
Initial Weight Audit, mg 
Less Acetone Blank, mg 
Acetone Rinse Catch, mg 

Total Particulate, mg 

Acetone Blank Number 
Final Weight, mg 
Final Weight Audit, mg 
Initial Weight, mg 
Initial Weight Audit, mg 
Acetone Residue, mg 
Acetone Volume, ml 
Concentration, mg/mg 

LABORATORY CUSTODY 
Received By: j!b# 
Date Received: ~ C \ , ' ~ ~ / S C  
Stored & Locked: ' J 

~ - 

Remarks: /A 



Section 3.1 2.10 8 April 1983 

Visible Emrssion Summary Data Sheet 

10-24-88 ~ocatron . G ~ l d  :-Iill. NC: ~ompanv Pled!"""t A s W t  

Start trme (38313 Emnsron pornt ' s t a r  L 

Maximum average 4 .6 - % Start average 1 - 
Number of nonov rl SeYP'?' averages in excess of stanUar start number of these averoges 
Cakulated by r8ncls evrewed by - Date 

Oualify Assurance Handbook M9-5.1 
m d  M9-6.2 

Total 
OpaCrty 

Average 
opacity 

Start 
no 

r 
2 

3 

4 

5 

6 

7 

8 
9 

10 

r r  
12 

13 

14 
75 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 1 

32 

33 

34 

35 
36 

Start 
no 

73 
74 

75 

76 

77 

78 

79 

80 
8 1 

82 

83 

84 

85 
86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

Average 
o~actty 

2.9 
3.5 
3.8 

3.5 
3.1 

3.5 

3.8 
3.1 
4.6 

4.0 
2.7 
3.8 

2.9 
4.0 
3.5 
2.9 
3.1 
2.1 

1.4 
0.4 
1.2 
1.7 
2.3 
1.2 
1.9 
1.7 
0.8 

1.0 
G.8 
0.8 

Total 
o ~ a c ~ t y  

70 
85 
90 

85 
75 

85 

90 
75 

110 

95 
65 
3C 

70 
95 
85 
70 
75 
50 

35 
10 
30 
40 
55 
30 
45 
40 
20 

25 
20 
20 

Start 
no 

37 
38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 
57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 
71 

72 

Average 
0paCltY 

Total 
opacily 

Average 
opactty 

Start 
no 

109 

110 
1 1 1  

112 

113 

114 

115 

116 
117 

118 

119 
120 

121 
722 
123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 
144 

Average 
opacity 

Total 
opacity 

Start 
no 

145 

146 
147 

148 

149 

150 

15 1 

152 

153 

154 

155 
756 

157 

158 
159 

1 60 

161 

162 

163 

164 
1 65 

166 

167 

168 

169 

170 

171 

1 72 

1 73 

174 

175 

176 

177 

178 

1 79 
1 80 

Total 
OpaCrt~ 

Average 
ODacrtv 

Start 
no 

181 

182 
183 

184 

I85 

186 

187 

188 
189 

190 

19 1 
192 

193 

194 

195 

196 

197 

198 

199 

200 
20 1 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

2 12 

213 

214 

215 

216 

Total 
opacit) 
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APPENDIX C 

PROCESS DATA 

The plant processed asphalt at 150 tons per hour using a 
continuous drum mix operation. 



APPENDIX D 

TEST PARTICIPANTS 

James S. McCormack, PE 

Richard B. McCain I11 

Jeff A .  Francis 

President 
Environmental Testing, Inc. 

Environmental Scientist 
Environmental Testing, Inc. 

Environmental Scientist 
Visible Emissions Specialist 
Environmental Testing, Inc. 
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CALIBRATION INFOR13ATION 

APPENDIX F 

NOZZLES 
Each new set of nozzles purchased by ETI are first machined and 
calibrated before being put into field use. Thereafter, whenever it 
becomes apparent that a nozzle has been damaged, it is again machined 
and recalibrated. A set of three is matched to within 0.002 inches 
(Difference between high and low readings). Nozzles are checked prior 
to each source test. 

PITOT TUBES 
All pitot tubes used by ETI whether separate or attached to a sampling 
probe were made by ETI personnel. Prior to being put into field use, 
they are calibrated. In general, if a type "S" pitot tube ir 
constructed properly, and not positioned too closely to the probe nozzle 
or any other obstruction, it will have a Cp of 0.83 - 0.87. As long as 
the pitot tube is not damaged its calibration should not change. All 
ETI pitot tubes are made to have a Cp of 0.81. If a pitot tube does not 
initially have a Cp of 0.81, it is altered until a reading of 0.84 is 
obtained. Pitot tubes are checked before each source test and receive a 
complete calibration once a-year. 

DRY GAS METER AND ORIFICB METER 
Complete meter box calibrations are performed annually. One point 
calibrations at the average orifice meter and maximum vacuum reading8 
encountered during the compliance test are performed after each source 
test. If the dry gas meter calibration factor differs from 1.00 by m o n  
than \0.02 then the dry gas meter is repaired and given an annual 
calibration. 

THERMOMETERS. PYRITES. ORSAT AND ORSAT Me 
Each new thermometer, pyrometer and thermocouple purchased or 
manufactured by ETI is checked and calibrated before being put into 
field use. After each source teet each temperature sensing device used 
on the test receives a one point calibration check according to U.S. EPA 
guidelines. 

Fyritem, orsat and orsat bags are checked before and after each source, 
tent. If they do not function according to U.S. EPA protocol that piece 
of equipment ir either repaired or replaced. 

: 

ETI ham a written quality assurance document that cover8 calibration and 
maintenance of laboratory equipment. This includes calibration of the 
analytical balance against Class S weights, and service contracts. to 
maintain traceability to N.B.S. Calibration of thermometer., 
barometers, stopwatches and wet test meters a n  traceable to N.B.S. A 
copy of our quality assurance document may be obtained by written 
request. 



K l m O D  5 PRgTeSr - POSTEST CALIBRATION CSBECgS 

Plant ~ I W A J T  kfllla P ~ I I J *  6, & ~ b   ILL a Calibrated by PbM- 
Meter box number 13JI Date ic/2i / 

I I 

Dry Gas Meter 
Pretest meter calibration factor, Y = / . to (within + 2%) 
Postest meter calibration factor, Y = I . C L ~ ~  (within f 5% of pretest) 
Recalibration required? Circle one: If yes new Y = - 
Lower cal. factor, Y = - for calculations (pretest or postest) 
Dry Gas Meter Thermometers 
Was a pretest temperature correction used? Circle one: yes or @ If yes 

temperature correction - (within f 5.4OF over range) 
Postest comparison with mercury-in-glass thermometer? (within f10.8OF at 

ambient temperature) Recalibration required? Circle one: yes o r 6  
Recalibration temperature correction? - (within f5.4OF over range 
If yes, no correction necessary for calculations if meter thermometer 
temperature is higher; if calibration temperature is higher, add 
correction to average meter temperature for calculations 

Stack Temperature Sensor 
Was a pretest temperature correction used? Circle one: yes or@ If yes 

temperature correction - OF (within f1.5% in OR over range) 
Average stack temperature of compliance test, hkj OR 
Temperature of ref. thermometer for recalibration 1 62 - - OR 
(within f 10% of the average stack temperature) - Temperature of stack thermometer for recalibration #1 eLi 12 OR 

Diff. between ref. and stack thermometer temps. #1 82 - OR 
Do the ref. and stack values agree within *1.5%? Circle one- 

If yes, no correction is necessary for calculations 
If no, calculations must be done twice--once with the recorded values 
and once with the average stack temperature corrected to correspond 
to the reference temperature differential; both final result values 
must be reported since there is no way to determine which is correct 

Barometer 
Was the pretest field barometer reading correct? Circle one-or no 
Postest comparison? O.00b in. Hg (f0.1 in. Hg) Recalibration required? 

Circle one: y e s ' O f q  If yes, no correction necessary for 
calculations when the ield barometer has a lower reading; if the 
mercury-in-glass reading is lower, subtract the difference from the - 
field data readings for the calculations. Pretest Postest  

Hg in glass 29.3e7 ;zq, /bS 
Field ~ 4 . 4 ~ 0  2 9 .  ,7 
Difference ,t 1 I . OC 6 

Nozzle 
Was the nozzle calibrated to the nearest .001 in.? Circle one:@or no 
Nozzle #l: B. zc 
Nozzle #2: 3 -f$% G . Z h ' 3 -  : Average u. s rr 

0.2573 : Average d . A n  
Nozzle R3: 8.23-1 ‘9, z SG 0 2 5 %  0 . 2 q ' i  o.zil9 :Average a.r>*i 

er Thermometer 
Wzypretest temperature correction used? Circle one: yes or@ If yes 
temperature correction - (within f S.4OF over range) 



POSTEST DRY GAS MBrI:R CA1,JRRA'I'JON I ) U A  FORM (Kngl ish Units) - 
Date '%i/fr; .Meter Box No. /Zq& Test Number i plant / :L h r u ~  / I .  

Barometric Pressure, Pb- 25, / L  4 in. Hg Dry Gas Meter No. / Pr test Y 

Orifice 
manometer 
setting , 
inches HrO 

All 

2. 4 2 

J, 4.2 

2. 4.2 

Vw - Gae volume passing through the wet test meter, ft.' I /. rc td 
Vd = Gas volume passing throught the dry gas meter, ft.' 1 

tw = Temperature of the gas in the wet test meter, "F 

Gas Volume 

td = Temperature of the inlet gas of tlic clry gas sctcr, "1: 
i 

Wet test 
meter, ft' 

"w 

10 

10 

10 

td = Temperature of the outlet gas of thc dry gas meter, O F  

0 

Dry gas 
meter, ft' 

vd 

i t ,  74 

/O# 

1 0 .  ?f 

Temperature 

td I Average temperature of the gas in the dry gas meter, obtained by the average of t and td , OF 
di o AH = Pressure differential across orifice, in. IlrO 

Time 
min. 
8 

19:17 

,, , I  

1 2 1 ~  

Wet test 
meter, OF 

w 

k 7 

L 7 

l 7  

Yi = Ratio of accuracy of wet test meter to dry gas meter for each run 

Vacuum 
setting 
in. Hg 

j l L  

/ I  r *  

Y = Average ratio of accuracy of wet test meter to dry gas meter for all three runs; 
tolerance = pretest Y f 0.05Y 

Dry Gas Meter 

Pb = narometric pressure, in. 11:: 

Inlet 
OF 

td 
i 

1 - 4 ~ .  

/ j u  

/ i d  

8 = Time of calibration run, min. 

Outlet 
"I: 

td 
o 

/(.  3 

/ C ?  

/ c 3  

Average 
OF 

td 

5 '  

IIL f 

I1L.C 



client ]nM'dr ~ P A A  7 /?qddcr fc C@,o f l t l  de Date l $ j ! ~ t i  

Location s m  Ref. Thermometer JI=( 

Thermometer 

# I ? &  

,DGM # IZ L J 
DGM # - 
DGM # - 
Impinger #1 

Impinger #2 

Impinger #3 

Impinger #4 

Impinger #5 

rn # I 

DB # I 

Box #1 

BOX #2 

Box #3 

Box #4 

Box #5 

Temp., O F  

74 7(, 

G+ / 7~ 
- 
-- 

70 

b7 
7~ 
7 c  

L4 
7 0  

70  
70 
7 I 
- 
- 

DB 'Omega # ) 

Probe 4 ' #I 

Probeq ' #2 

Probe ' #1 
F 

Probe ' #2 

- 
L 

Retest 
Ref. Temp., O F  

3c. 

70 - 
- 

7 C' 

7 0  

7 0  

7 0 

70 

70 

7 c  
7 0  

70 

70  - 

Temp., O F  

k 6)~ '8 - 
- 
- 

L lr 
L- 7 

L7 
G 3 
6 8  
(E 8 
6 9 

4, 8 
6 5' 

6 g 
- 
- 

Postest 
Ref. Temp., O F  

l. 8 
-- 

- 
- - 

C S 

b 

L !3 
L S 
4% 
~5 8 
L %- 
6 6 
6 8  
b % 
- 
C 

L-8 
76 

76 
- - 

-70 

7b 
7 0  - 

_L_ 

-- 

67 

67 
-- 

-- 

- 
- 

6 8 
/ 6 S 
Y 

C 

C- 

-- 



RAC SfMMHPLR CALIBRATION F E T  
Meter Box Serial Numb-: 1348 Barometric Pressure (P.): 29.522 

Leak Check Q 6.2 in.  &O: OK Date: 09-16-88 Calibratd by: PRJ 
Pump: OK Pump Oil: OK Clean Quick Connects: OK 
Ha~ometers: OK Dry Te8t Meter: OK Thermometers: OK 
Lights: OK Electrical Check: OK Variac: OK 
Vacuum Gauge: OK Leak Check @ 27" Hg.: <0.001 CFM 

Uan. Orifice CF, CFa T- ITa OTa T* -".. Time t 
0.5 5 5.31 71.0 111.0 97.0 104.00 12.74 
1 .O  5 5.30 71.0 113.0 97.0 105.00 9.24 
1.5 10 10.62 71.0 116.5 98.5 107.50 15.31 
2.0 10 10.68 71.0 122.0 101.0 111.50 13.28 
3.0 10 10.68 71.0 124.0 102.0 113.00 10.93 
4.0 10 10.68 71.0 127.0 103.0 115.00 9.61 

Calculate Y and -& as follows: 

Tolerances: Y = 0.90 - 1.00 - 1.10 Y +/- 0.02Y Jt r 1.6 - 1.86 - 2.b .Jtr +/- 0.15 in. 

Banmeter Delta B 0.5 in. 14ro 

mmeter Delta B 1.0 in. $0 

lkwetcF Delta 11 3.0 in. 

aawrtcr R1tr I 4.0 in. 



NOZZLE CALIBRATION date: 09-16-00 
Set Number 1 Orange Box PRJ 

Nozzle D,, in. Dt, in. Do, in. Da, in. Dm, in. D, in. Dm,, 
I D . - 

Set Number 2 Blue Box 
Nozzle D,, in. &, in. &, in. D., in. Dm, in. D, in= &-- 
I D L - 

.187-1 0.185 0.185 0.186 0.185 0.184 0.002 0.185 

.187-2 0.184 0.185 0.184 0.185 0.185 0.001 0.185 

.187-3 0.186 0.186 0.186 0.186 0.186 0.000 0.186 

Whem : 
Da.r,o,r,r = nozzle diameter measured on a different diameter, in. 

Tolerance = measure within 0.001 in. 
D = maxisum difference in any two neasurementr, in. 

Tolerance = 0.004 in. 
Dm,, = average of ba, br, b, D-, and DI. 



TYPE S PITOT 'TUBE INSPECTION DATA FORn 

Date: 09-15-88 
Calibrator: PRJ 

Specifications: 
1.) Pitot tube assembly must be level. 
2.) If pitot tube is damaged explain under comments section. 
3.) z = A sin T (t0.125) and w = A sin 8 (t0.03125) 
4.) a 410' and B cSo 

A, in. 

0.778 
1 .I52 
1.098 
1.005 
1,042 
0.908 
0.%7 
0.893 
0.877 
0.839 
0.865 
0.955 
1.000 
1.044 
1.049 
1.038 
0.9% 
1.004 
1.006 
1.000 
0.845 
0.905 
0.932 
1.017 
0.985 
0.925 
0.895 
0.918 
0.960 
0.809 

Z, in. 

0.020 
0.000 
0.000 
0.018 
0.000 
0.032 
0.008 
0.008 
0.015 
0.007 
0.007 
0.017 
0.017 
0.000 
0.018 
0.036 
0.009 
0.018 
0.009 
0.035 
0.044 
0.000 
0.000 
0.000 
0.017 
0.016 
0.000 
0.000 
0.02s 
0.000 

w, In. PA, in. 

0.00679 0.389 
0.01005 0.576 
0.00958 0.549 
0.01754 0.502 
0.02728 0.521 
0.01585 0.454 
0.00844 0.483 
0.01558 0.446 
0.01531 0.438 
0.00732 0.419 
0.00755 0.432 
0.00833 0.477 
0.01745 0.500 
0.02733 0.522 
0.00915 0.524 
0.01812 0.519 
0.01738 0.498 
0.02628 0.502 
0.00878 0.503 
0.01745 0.500 
0.01475 0.423 
0.02369 0.452 
0.02440 0.466 
0.00887 0.509 
0.01719 0.492 
0.00807 0.462 
0.03124 0.447 
0.01602 0.459 
0.01675 0.480 
0.00705 0.404 

Cements: Only minor filing and cleaning ~equired. 

Pitot tuberr ~tquiring further calibration: None. 



~nvlronmenbal lesDln1 lna 
WET-BULB & DRY-BULB: OMEGA TEMP 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
TOLERANCE: +/- 5.4 F 

DATE: 09/15/80 BAROMETRIC PRESSURE: 29.34 
AMBIENT TEMPERATURE, F : 70 REFERENCE THERMOMETER # 22 
CALIBRATOR: PRJ ...................................................................... 

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

Chega T a p  HH-2 11 
Dbl A. 

B. 
C. 
D. 
1. 

Ybl A. 
B. 
C. 
D. 

- 1. 

uater bath 
oil bath 
oil  bath 
oil  bath 
oil bath 
uater batb 
oil  bath 
oil  bth 
oil  bath 
oi l  batb 

O q a  Tap 181-2 #2 
Db2 A. water bath 

8.  oil  bath 
C. o i l  bath 
0. oil  bath 
I. oi l  bath 

Ub2 A. uater bath 
0. oil  bath 
C. oi l  bath 
D. o i l  bath 
1. oil  bath 

hega  Tap 873-1 
Dbl A. uater batb 

B. o i l  bath 
C. o i l  bath 
0. oil  b t h  
I. o i l  bath 

llbl A. uater bath 
0. oil  bath 
C. o i l  bath 
0. o i l  bath 
1. oi l  bath 

Omega Tap 873-3 High Tap 
A. o i l  bath 
0. H. Furnacc 
c. H. F ~ r ~ c e  
0. I. Furnace 
I. W. Furru# 

................................................................. 
TEMPERATURE (REF TEMP, F + 160) - (TEST TEMP, F + 660) 
DIFFERENCE r -------------------------------------------- X 100 C =  1.5% 

REF TEMP, F + 460 



mvlronmcn!ial lestiing hn 
WET BULB - DRY BULB - NOX & HOT BOX: BIMETALLIC 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
TOLERANCE: +/- 5.4 F 

DATE: 09/15/88 BAROMETRIC PRESSURE: 29.34 
AMBIENT TEMPERATURE, F : 70 REFERENCE THERMOMETER # 22 
CALIBRATOR: PRJ ...................................................................... 

REFERENCE THERMOCOUPLE 
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE 
POINT # SOURCE TEMPERATURE,F TEt4PERATURE.F DIFFERENCE, X , 

Biretallic 
ubl A. 

B. 
C. 
D. 
1. 

Dbl A. 
0. 
C. 
D. 
t. 

Ub2 A. 
8. 
C. 
D. 
I. 

Db2 A. 
8. 
C. 
D. 
1. 

Wor A. 
B. 
C. 
D. 
1. 

Hot Box A. 
B. 
C. 
0. 
L. 

water bath 
oi l  bath 
oil  bath 
oi l  bath 
oil  bath 
water bath 
oil  bath 
oil bath 
oil  batb 
oi l  bath 
water bath 
oil  bath 
oil  bath 
oi l  bath 
oil  bath 
water bath 
oil  bath 
oil  bath 
oi l  batb 
oi l  batb 
water bath 
oil  bath 
oi l  bath 
oil  bath 
oi l  bath 
water bath 
oi l  bath 
oil  batb 
oi l  bath 
o i l  bath 

................................................................. 
TEMPERATURE (REF TEMP, F + 160) - (TEST TEMP, F + 460) 
DIFFERENCE = ---------------------------------------- X 100 < o  1.5% 

REF TEMP, F + 460 



envlronmcntial lics!in!l 
PROBE THERMOCOUPLE . 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
TOLERANCE: +/- 5.1 F 

DATE: 09/15/88 BAROMETRIC PRESSURE: 29.34 
AMBIENT TEMPERATURE, F : 70 REFERENCE THERMOMETER # 22 & #5 
CALIBRATOR : PRJ 
--- - 

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

Robe - # 
4'-1 A. 

0. 
C. 

4'3 A. 
a. 
C. 

5'-1 A. 
B. 
C. 

5'-2 A. 
a. 
C. 

6'-1 A. 
B. 
C. 

6'-2 A. 
B. 
C. 

8'-1 A. 
B. 
C. 

8'-2 A. 
a. 
C. 

8'-3 A. 
B. 
C. 

8' 9" A. 
B. 
C. 

9' 7" A. 
B. 
C. 

o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
oi l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  batb 
o i l  batb 
o i l  bath 
o i l  bath 
o i l  batb 
o i l  batb 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  batb 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  batb 

................................................................. 
TEMPERATURE (REF TEMP, F + 160) - (TEST TEMP, F + 160) 
DIFFERENCE = ............................................ X 100 C P  1.5% 

REF TEMP, F + 660 



envlronmcnbal leslin] ins 
METER BOX 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
TOLERANCE: +/- 5.4 F 

DATE: 09/15/88 BAROMETRIC PRESSURE: 29.34 
AMBIENT TEMPERATURE, F : 70 REFERENCE THERMOMETER # 22 
CALIBRATOR: PRJ ...................................................................... 

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

Lter Box 
126hA A. 

8. 
C. 
D. 

12648 A. 
B. 
C. 
D. 

1348A A. 
a. 
C. 
D. 

1- A. 
8. 
C. 
D. 

ll0U A. 
B. 
C. 
D. 

1401B A. 
1. 
C. 
D. 

1%5A A. 
8. 
C. 
D. 

19658 A. 
B. 
c. 
D. 

ice bath 
uater bath 
oil batb 
oil bath 
ice bath 
uater bath 
oil bath 
oil bath 
ice bath 
uater bath 
oil bath 
oil bath 
ice bath 
water bath 
oil bath 
oil batb 
ice bath 
uattr bath 
oil bath 
oil  bath 
ice bath 
uater batb 
oil brtb 
oil  batb 
ice bath 
water bath 
oil bath 
oil bath 
ice batb 
uater bath 
oil  bath 
oil  bath 

................................................................. 
TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460) 
DIFFERENCE = ............................................ x 100 4 =  1.5% 

REF TEMP, F + 460 



IMPINGER 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 2.0 F 

DATE: 09/15/88 BAROMETRIC PRESSURE: 29.34 
AMBIENT TEMPERATURE, F : 70 REFERENCE THERMOMETER # 22 
CALIBRATOR : PRJ ...................................................................... 

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

ice bath 
uater bath 
o i l  bath 
ice bath 
uater batb 
o i l  bath 
ice bath 
vater bath 
o i l  bath 
ice batb 
uater batb 
o i l  bath 
ice bath 
water batb 
oi l  bath 

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

REF TEMP, F + 460 



environmcntial Oestiin! BL 
SAMPLE BOX 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
TOLERANCE: +/- 5.4 F 

DATE: 09/15/88 BAROMETRIC PRESSURE: 29.34 
AMBIENT TEMPERATURE, F : 70 REFERENCE THERMOMETER # 22 
CALIBRATOR: PRJ 
---------- - - - - - - - - - 

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

Sample Box 
11 A. 

B. 
C. 
D. 
1. 

#2 A. 
8.  
C. 
D. 
1. 

13 A. 
8. 
C. 
D. 
1. 

w A. 
B. 
C. 
D. 
1. 

6 A. 
8.  
C. 
D. 
1. 

#6 A. 
0. 
C. 
D. 
1. 

;CI A. 
9. 
C. . D. 
1. 

tB . A. 
0. 
C. 
D. 
1. 

uater bath 
oil bath 
oil bath 
oil bath 
oil bath 
water bath 
oil bath 
oil bats 
oil bath 
oil bath 
uater bath 
oil bath 
oil bath 
oil bath 
oil batb 
uater bath 
oil bath 
oil batb 
oil batb 
oil batb 
vater batb 
oil batb 
oil batb 
oil batb 
oil bath 
water bath 
oil batb 
oil batb 
oil batb 
oil bath 
uater batb 
oil bath 
oil bath 
oil bath 
oil batb 
uatv bath 
oil bath 
oil bath 
oil batb 
oil batb 

................................................................. 
TEMPERATURE (REF TEMP, F + 160) - (TEST TEMP, F + 660) 
DIFFERENCE r ............................................ X 100 <r 1.5% 

REF TEMP, F + 060 



CORNING Sctence Products 
Corning Glass Works 
Corning. New York 14831 USA 
Tel: 607-974-9000 

November 18, 1986 

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

Dear Mr. Jenkins: 

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

Very truly yours, 

Allen R. puller 
Product Enqineerinq Supervisor 



KIM= 
Division of 
Owens-Illinois 

December 11, 1986 

Mr. Paul R. Jenkins 
Environmental Testing, Inc. 
1700 University h e r c i a 1  Place 
Charlotte, North Carolina 28213 

REF: Calibration of volumetric glassware 
P. Jenkins l e t t e r  12-5-86 

Dear Mr. Jenkins, 
* .  

Volumetric standards, ut i l ized by Kimble for  calibration of c lass  A and B 
laboratory glassware, a re  designed to  meet applicable calibration requirements 
of ASRi Standard E 542. 

Accuracy of balances, weights and thermometers employed for  calibration of 
volumetric standards is traceable t o  National Eureau of Standards. 

Sincerely, 

Leu Horan 
Standards Dept . 
4%k,e/&- 
Mike lb l l i ck  

Quality Control 

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



WALTER H. KESSLER COMPANY, INC. 

MANUFACTURERS CERTIFICATE OF CALIBRATION 
This is to certify that the instrument listed below has been tes~ed in our temperature calibration laboratory 

in rccordancc with the larest procedures in the finest constant temperature equipment available. against 
National Bureau of Standards certified master standards. 

Certified for: 
Fisher Scientific Company 

Thexmometer #15-041D -1/201°C in 0.2O Div Total Immersion 
Description: 

Instrument krial  NO. 811 007 Date Certified: January 30, 1981 

Serial & Test numbers 01 National Bureau of Standards certified instruments rcferenccd in certification 
of the thermometer listed above: 

Reeding of This Instrument 

+O. 02C 

20.00C 

40.00C 

59.96C 

79.98C 

100.02C 

119.92C 

139.98C 

160.00C 

180. OOC 

199.86C 

NBS Standard ~44165,78~-227,~44451,78~-220,78A-601/602 

NBS Test No 176240,219883,176240,219883,219606 

WALTER KESSLLR COMPANY, INC 

- - 

The' tabulated readings apply provided the ice-point reading trken after exposure for not leu than 3 
days to r temperature of aboat 25. C 477. F) is +O . 0 2 ~  . If the ice-point reading is found to be 
higher (oilower) than stated, all other readings will be higher (or lower) by the u m e  amount. 

Reading of N.B.S. Strndrrd 
(True Temperature ) 

0. ooc 

20. OOC 

40. OOC 

60.00C 

80. OOC 

100. OOC 

120.00C 

140.00C 

160. OOC 

180. OOC 

200. OOC 

4 



CERTIFICATE OF CALIBRATION 

* 

CUSTOMER: ENVI  PONMEWTAL TESTING INCCustomer ~ u r c h a s i  Order: 2861P0 - 
1 7 0 0  UNIV COPMERICAL-PL OMEGA Work Order No: SO 511268760 

'CHARLOTTE Nk 28213 MODEL: HH-2 

SERIAL NO: 14403  

OMEGA ENGINEERING c e r t i f i e s  t h a t  ' t h e  above i n s t r u m e n t a t i o n  has been 
calibrated and t e s t e d  t o  meet o r  exceed t h e  pub l ished  speci f ica-  
t i o n s .  Th ls  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 r e  t r a c e a b l e  t o  t h e  U.S. 
N a t i o n a l  Bureau o f  Standards. 

Reference: NATIONAL BUREAU OF STANDARDS TEST NO($): 36320 - .  
I 

& NEGA ENGINEERING, w e  . 
f POMEGA PREW OMEGA INTERNA~IoNAL CORR d8 BlWEcU 
One Omega Driw, Box Uu7, Sbmfotd, CT 069074047 (203) 3591660 W u  996404 Clbk OMEGA W (245) S59m 



WEIGHT TRACEABILITY 
CERTIFICATE 

r h f i r l o ~ r  , M c  

This is to certify that the test weights used are traceable to the 
National Bureau of Standards. 

Analytical Precbion $ 
Meffler identification number of test weight. use& 

Meffler calibration date of test weights u& 

National Bureau of Standards test n u m k  

Model and serial number of balances sewice il 
4 

0 ~ 1 6 3 -  C577q2 
H54flR- 677277  

I 

Mettk krstmemt Corporation 
Box 71, Nightstown, NJ 08520 
(6091 - 



@@A 
GCA 

February 2, 1984 

E h v i r o m t a l  Testing 
1700 University Corrmercial Plaoe 
Charlotte, N.C. 28213 

Attn: Mr. Paul Jenkins 

Subj : Cert i f i ca t ion  W e t  Test hkw 

Dear &. Jenskins: 

GCA CORPORATION 
Precision Scientific Group 
3737 West Cullad S t r a  
ChiCago. lRlnOis 60647 
Telephone 312-227-2F60 
Telex: 254028 

In lieu of any print& certificaticn frcn our ceneany, we offer as follows 
our statmt on the referenced subject. 

"lhe Wet Tcst Wter catalog n m b r  63123, has been 
t e s t e d  a t  our plant  f a c i l i t i e s  using a Meter Prover 
Bott le  NBS reg i s trat ion  No. 4897. The Meter was 
fowd to perform to our advertised specificatiom 
of plus or minus 1/28 error in flav rate and an- 
form to spec i f i ca t ions  of ASDI  D-1071." 



m. Paul R. Jenkins, Jr. 
VIC e -Re sident 
Environmental Testing Inc. 
1700 W v e r s i t r  Coomrereisl Place 
C h ~ l o t t e ,  North Carolina 282l3 

Whatman 1% 9 Bridewell Place, Cl~ftorr. New Jersey 07014 Tekphorw: (201) m a  
Telex: 133426 Cabb: REWEPAP 

February 1, 1979 

mu Mr. Jenkins; 

Rrt ther  to our telephone conver;ation on January 15, 1979 Reeve Angel Grad0 
9001V is tes ted  with 8 Q128 DOP Penetrometer man6factured by the A f r  Technol0gY 
Association to measure DOP. This is a more sophisticated un i t  than t h t  
l i s t e d  in the Federal Register, Pa r t  11, Thurodayr August 18, 1977, Envir0n0 
mental P r o t e c t i o n ' ~ g e n c y ~  Standards of Performance f o r  New S t a t i o n u y  Sources. 

Grade 9OOAP w i l l  meet the EPA DOP requirements of 0.05s percent penetration 
on a 0.3 micron d ioc ty l  phthalate  smoke pa r t i c l e s  a s  l i s t e d  on page 41778 
of tho Federal RegisterD Vol. 42, No. 160. Thursdayr August 18, 1977 under 3. 
Reagent, 3.1.1 F i l t e r s .  

I hop. t h i s  w i l l  s a t i s f y  your inquiry. If ua can k of m y  fur ther  S U V i C 8 r  

please contact  u s  at your convenience. 

Very t r u l y  yours, 

,.john - incharias 
Vice President 
Business h a g e r ,  Paper Division, N. A. 




