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United Energy Services Corporation 

I I 

The Critical 
Link. November 10,1995 

Mr. Vem Snyder 
General Crushed Stone 
P.O. Box 231 
Easton. PA 18044 

Re: Submittal of Report for 
Compliance NOx and 
VOC Emissions Testing, 
Glen Mills Plant 
UESC Report 733-002-001 

Dear Mr. Snyder 

We are pleased to submit three (3) copies of our Final Report 733-002-001, dated November 
1995. This report contains =:L!!= f:: s:r;.;fi=r.:; ?!ZX and VOC emission testing performed 
on the Number Two Asphalt Plant Baghouse Exhaust at your Glen Mills, PA facility. 

The source sampling-program defined by this report incorporatesxhndard sampling 
procedures. The results of the sampling program are representative of flue gas emissions at 
the exhaust sampling location under normal operating conditions. 

United Energy Services Corporation is pleased to have been of service to General Crushed 
Stone and trusts that this report will meet with your acceptance. 

Very truly youn. 

Stephen S. Scheil 
Senior Air Quality Specialist 
Air Quality Testing Services 

SSSlSSS 

240 Corporate Drive 
Reading, PA 19605 
Telephone: 61&9164?30 FAX: 61&916(W 
A CuberUA.sadam. h. C o m p ~ r  
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SUMMARY OF TEST RESULTS 

The compliance testing performed on October 19. 1995 consisted of conducting three NO, and 
three VOC emissions tests, each one hour in duration. One Air Flow Traverse and one Moisture 
test were also performed during the day of testing. The NO, and VOC emission rates (Ibs/hr), as 
calculated from the emission concentration (pprn) and the volumetric flow rate (DSCFM), were 
used in determining NO, and VOC Ibs/ton of asphalt produced. Test run numbers one, two and 
four were used in calculating the NO, and VOC emissions. Test run number three was discarded 
when the final calibration drift test for the VOC Analyzer was above acceptable limits. 

The average NO, emission rate for the three tests conducted is 0.062 Ibs/ton of asphalt. At this 
rate, under identical operating conditions, the asphalt plants could produce approximately 
830,000 tons of hot mix asphalt per year and remain under the limit of 25.0 tons of NO,. 

Concurrent with each VOC test run. tedlar bag samples were collected so that laboratory 
analysis could be performed in order to determine the Methane and Ethane portions of the 
exhaust gas. These portions of the sample are typically subtracted from the Total Hydrocarbon 
ppm value determined by the analyzer. In the case of General Crushed Stone, the Methane and 
Ethane portions were non-detectable and thus, no deductions were made from the Total 
Hydrocarbon figure. The average VOC emission rate for the three tests conducted is 0.02 
Ibs/ton of asphalt. With this factor of 0.02 Ib VOClton of hot mix asphalt, the two plants 
~:z.%i:; OX!,."."." !LI!?S of hot mix asphaiffyear would be well under the limit of 25.0 tons of.VOC . 

A summary of the test results has been included in this report as Tables 1 and 2. 



Date: 1011 9/95 

Run No.: 

T h e :  

Fuel: 

0 2  (%): 

co* (%): 

Moisture (%): 

Air Flow Volume (DSCFM): 

NO, ppm: 

NO, Ibs/hr: 

Asphalt Production (tonlhr): 

NO, Ibdton of asphalt: 

TABLE 1 

Results of NO, Emissions Testing 

on the Baghouse Exhaust 

1 

9:05 - 10105 

No. 5 Oil 

18.20 

1.90 

0.3 

37,830 

36.22 

9.82 

157.7 

0.062 

2 

10131 - 11:31 
No. 5 Oil 

18.20 

1.90 

6.5 

37,830 

41.34 

11.20 

163.53 

0.068 

i 
I 

4 

1320 - 14:20 

No. 5 Oil 

18.20 

1.90 

6.5 

37,830 

35.22 

9.55 

171.42 

0.056 



Date: 1011 9/95 

Run No.: 

Time: 

Fuel: 

0 2  (%): 

co:! (%): 

Moisture (%): 

Air Flow Volume (DSCFM): 

MethaneIEthane Fraction: 

VOC ppm: 

VOC Ibdhr: 

Asphalt Production (ton/hr): 

vOC Ibs/ton of asphalt: 

TABLE 2 

Results of VOC Emissions Testing 

on the Baghouse Exhaust 

1 

9105 - 10:05 

No. 5 Oil 

18.20 

1.90 

6.5 

37,830 

43.43 

4.11 

157.7 

0.026 

2 4 

10:31 - 11:31 1320 - 14:20 

No. 5 Oil No. 5 Oil 

18.20 18.20 

1.90 1.90 

6 s  9.5 

37,830 37,830 

Non - Detectable 

32.77 45.35 

3.10 4.29 

163.53 171.42 

0.019 0.025 

i 



FIGURE 1 

BAGHOUSE EXHAUST - GLEN Mlus ASPHALT PLANT 

EXHAUST STACK 
48 inchDiameter 

Total of 16 Traverse Points 

0 
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SECTION I1 - ANALYSIS 

1. Testing and Analytical Procedures 

To satisfy the objectives established for the testing program, EPA Method 7E was 
employed during the NO, test runs and EPA Method 25A was used for the determination of 
Total Hydrocarbon emissions. Tedlar bag samples were collected simultaneously, in 
accordance with EPA Method 18, with each VOC test run in order to quantify the Methane 
and Ethane portions of the flue gas sample. The VOC emissions were calculated by 
converting the ppm measured as propane, to methane. 

The air flow traverse and moisture test runs were conducted in accordance with EPA 
Methods 14. 

The location and number of sampling ports and traverse points used for the flow traverse 
performed during the NO, and VOC test runs are detailed in Figure 1. 

2. Descript ion of Process 

UESC conducted the emissions tests on the baghouse exhaust stack of the No. 2 Asphalt 
Batch plant located in Glen Mills, PA. General Crushed Stone Co. operates a H&B Model 
No. T50 with a baghouse manufactured by Astec Industries Inc. Model No. SDF46 at the 

Aggregate is metered from the feed bins and conveyed into the dryer fired with waste oil. 
When hot aggregate leaves the dryer, it is taken to vibrating screens via a hot elevator and 
is classified into different sizes and dropped into hot bins. To control aggregate size 
distribution in the final batch mix, the operator opens various hot bins and allows a certain 
amount of aggregate into the weigh hopper. More aggregate is added until the desired mix 
and weight of materials are obtained. Material in the weigh hoppers is dropped into the 
pugmill and dry mixed. A weighed amount of liquid asphalt is put into the pugmill and 
mixed with the aggregate to achieve the desired aggregate to liquid asphalt ratio in the final 
mix 

NO. 2 Asph&i 3ti;C;; ijk'i. 

.. - 

3. Operating Conditions 

In the execution of this program, an attempt was made to operate the plant at maximum 
normal capacity while burning Number 5 (waste) Oil. Operating conditions were monitored 
throughout the duration of the sampling program by General Crushed Stone personnel. 
The control room of the asphalt plant is not capable of storing or printing asphalt feed rates 
or baghouse pressure drops, and for this reason, there is no operating data included in this 
report. However, the baghouse pressure drop was monitored by General Crushed Stone 
personnel and remained constant at 5 inches throughout the day of testing. Asphalt 
production rates were calculated by summing the total quantity of asphalt loaded in trucks 
for each hour in which testing Wac conducted. Tiz Tisure was given to UESC and +;ears 
in the Test Results Appendix of this report. 

_._,. . 



APPENDIX I 

PROJECT PARTICIPANTS 



APPENDIX I 

PROJECT PARTICIPANTS 

The following personnel participated in the planning and execution of this project and the 
preparation of this report. 

UESC Crew 

Steve Folk 
Stephen Schell 
Bruce Finnie 

Manager 
Senior Air Quality Specialist 
Air Quality Technician 



APPENDIX II 

TEST RESULTS 
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MOISTURE DETERMINATION 

DATE 10119195 
CLtENT Gen. Crushed Stone 
PLANT Glen Mills 

RUN # 1 
LOCATION: Eaghouse Exhaust 

POINT ACTUAL RUN GAS VOL ORIFICE METER TEMP. BAR. PRESS. MEFER 
TIME TIME CUBlCFT IN.HZ0 INLET OUTLET IN. Hg Y FACT. 
0&11 0 659.810 '1.60 67 46 30.02 0.99 

5 663.5 1.60 76 47 
10 667.3 1.60 77 49 
15 670.9 1 .60 79 50 
20 674.7 1.60 79 51 
25 678.2 1.60 80 52 

041 30 681.943 
22.133 1.60 62.75 

CONTROL BOX NUMBER 40939 

VOLUME OF MOISTURE (ml) SILICA GEL WT. (9) TOT. MOISTURE (ml) 33 
IMPINGE 177 FINAL 244 _ _  

152 
0 

FINAL 329 
INITIAL 300 
NET 29 

INITIAL 240 VM(STD)= 
NET 4 W(GAS)= 

z w a 4  
1.554 

 MOISTURE = 6.51 



AIR QUALITY TESTING SERVICES 
GAS FLOW ANALYSIS 

CLIENT Gem Crushed Stone PLANT Glen Mills 

UNIT TESTED: Baghouse Exhaust TEST Gas FLOW 

TEST LOCATION: Stack Ports 

RUN N O  1 DATE: 10/19/95 START TIME 0745 
END TIME 0755 

PB= 30.02 IN. Hg 
cp= 0.84 
02= 18.20 % 

c02= 1.90 % 

AS= 48.00 IN. 
AS= 12.6 SQ. FT 

PST= -1.05 IN.H20 
%M= 8.50 % 

SAMPLE STACK VELOCITY VELOCITY 
POINT TEMP. HEAD SQRT STATIC INPUTS 

A-1 200 0.87 
2 203 1.10 
3 203 1.20 
4 204 1.20 
5 205 1.10 
6 205 1.20 
7 208 1.20 
8 205 1.20 

8-1 203 0.82 
2 208 1.10 
3 207 1.10 
4 208 1.10 
5 208 1.10 
6 209 1.20 
7 208 1.20 

0.933 -1.10 
1 .a49 
1.095 
1 a95 
1.049 
1 .a95 
1 495 
1.095 
0.906 
1 .049 
1 .049 
1.049 
1.049 
1.095 
1.095 

8 207 1.30 1.140 
RESULTS 

-1.00 
AVG -1 .os 

TS PIT SQRT(PIT) 
205 1.124 1.059 

VS- 67.36 m= 29.03 

AS= 12.6 SQFT PSP 29.94 

STACK GAS VOLUME= 50,924 ACFM 

STACK GAS ‘/C: .‘JME= 37.83r PSCFM 

ms= 28.31 
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. UESC AIR QUALITY TESTING SERVICES DATE: 10119P)S 
INSTRUMENTAL ANALYZER DATA ACQUISITION 
CLIENT. Gen. Crushed Stone TEST START: 09:OS 
PLANT: Glen Mills TESTEND IO:O5 

TESTRUN: I 

. LOCATION: Baghouse Exham 

0 Lag Intcrvallmin): I Channelr: 2 

DATE nm Noa voc 
I9-oct-Y5 9:05:45 38.41 4 9 . a  
19-at-95 
19-at-95 
19-oct.95 
19-at-95 
19-at-95 
19-ai-95 
19-Oct-95 
19-Oct-95 
19-at-95 
19-at-95 
19-at-95 
19-at-95 
19-at-95 
19-at-95 
19-at-95 
19-0~1-95 
19-0Ct-95 
19-at-95 
19-at-95 
19-On-95 
19-oct-95 
19-0Ct-95 
19-at-95 
19-et-95 
19-0Ct-95 
19-at-95 
19-at-95 
19-oft-95 
19-0Ct-95 
19-0Ct-95 
19-at-95 
19-0Ct-95 
19-0Ct-95 
19-at-95 
19-at-95 
19-at-95 
19-Oct-95 
19-at.95 
19-at-95 
19-0Ct-95 
19-Oct-95 
19-ai-95 
19-at-95 
19-0Ct-95 
19a t -95  
19-oct.95 
19-Oct-95 
19.0~1-95 
19-0Ct-95 
19&-95 
19-at-95 
19.0~1-95 
19-On-95 
19-0ct-95 
19-0Ct-95 
19-oct.95 
19-0Ct-95 
19-0Ct-95 
19-oct.95 

9:06:45 
9:0745 
9:0845 
9:09:45 
9:10:45 
9:11:45 
9,1245 
9:13:45 
9:14:45 
9: 1945 
9:16:45 
9:17:45 
9:18:45 
9:19:45 
9:20:45 
9:21:45 
9:22:45 
9:23:45 
9:14:45 
9:25:45 
9:26:45 
9:27:45 
9:28:45 
9:29:45 
9:30:45 
9:31:45 
9:32:45 
93345 
9:3445 
9:35:4s 
9:3645 
93745 
9:38:45 
9:3945 
9:40:45 
9:41:45 
9:4145 
9:43:45 
9:44:45 
9:45:45 
9:46:45 
9:4145 
9:48:45 
9:49:45 
95045 
9:51:45 
9:52:45 
9:53:45 
9:54:45 
95545 
956~45 
95145 
9:58:45 
95945 

IO:W:45 
10:01:45 
100245 

38.79 
39.44 
38.18 
38.07 
39.12 
18.94 
39.17 
37.16 
15.02 
36.55 
35.89 
35.85 
36.79 
37.88 
38.09 
37.20 
15.79 
3336 
32.92 
13.W 
32.67 
35.38 
35.96 
35.63 
34.64 
34.69 
34.21 
34.59 
33.63 
33.54 
33.54 
35.23 
40.64 
41.06 
39.50 
38.31 
36.57 
37.65 
39.34 
39.66 
39.48 
39.37 
40.01 
39.60 
38.71 
38.17 
38.86 
41.83 
42.68 
42.30 
42.38 
44.01 
45.24 
44.16 
43.14 
42.69 
40.12 
38.82 

48.10 
47.41 
53..98 
so. I 5  
47.85 
55.39 
4446 
45.91 
50.97 
50.08 
43.03 
4 4 0 1  
41.74 
42.36 
40.37 
40.48 
41.32 
J5.69 
50.53 
51.53 
51.23 
48.13 
45.80 
so. 13 
48.07 
50.89 
53.61 
55.62 
54.66 
58.13 
60.04 
56.95 
45.43 
38.47 
39.31 
38.01 
40.26 
38.97 
36.69 
34.59 
35.40 
35.44 
35.14 
35.68 
36.60 
38.76 
39.28 
36.89 
33.87 
16.67 
36.52 
33.26 
33.17 
33.39 
34.07 
34.74 
j7.03 
39.17 

38.09 39.08 
19-at-95 I0:05:45 37.93 34.69 

NOX VOC 



UESC AIR QUALITY TESTING SERVICES 

CLIENT Gcn C m h c d  Sum 
LOCATION Baghaw Exham 

' ANALYZERCALIBRATION DATA 

GAS ANALYZER CYLMDER ANALYZER DlFF % 

NOX 000 1 6 0  16 IW 
NOx ICQ 47 90 47 70 0 2  0 20 
VOx 82 90 84 w I I  I10 

UNITS SCALE VALUE VALUE PPM SPAN 

DATE: 10/19/95 
TESTRUN: I 

TEST START: 09:05 
TESTEND 1O:OS 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 
GAS ANALYZER ANALYZER PRE-TESl' % POST-TEST % % 
UNITS SCALE VALUE CHECK SPAN CHECK SPAN DRIFr 

NOx I60 I80 0 2  2 80 1 2  10 
NOx ICQ 47 70 4a 60 0 9  50 50 2 8  1 9  

LINCORRECTED ANALYZER VALUES 
NOx.ppm= 38 03 NOx.ppm- 36.22 

ANALYZER VALUES CORRECTED FOR DRIFT 

VOC. ppm- 43.43 
Vclai ly  Traverse: 37.830 DSCFM N O r  lbvhr = 9 82 
Pmduction Rate - 157.7 TON Asphall NO% lbvm = 0.062 

VOC. I b z h  = 4.11 
VOC. I b Y m  = 0.026 



METHOD 25A - Flame Ionization Analyzer 

Test Run: 1 Scale: 100 Start: 9:05 
Date: 10/19/95 stop: 10:05 

Pre-test callbratlan . .  

Calib. Tag Adjusted Predicted Actual Calibration Final Calibration 
gas & L E D o D s e E s ! a n s e r e s D o n s e ~  LewQKe- 

1. -Introduce zero and high level calibration gases at probe and adjust analyzer. 
2. Introduce low and mid level calibration gases at probe and compare to 

predicted linear response. Must be less than 5 % different than predicted 
response. 

3. Perfom drift test at end of test or hourfy during test longer than one hour. 
Introduce zero and mid level gases at probe and compare to pre-test values. 
Drift must be less than 3 % (of span) different than pretest values. 



UESC AIR QUALITY TESTING SERVICES 
INSTRUMENTAL ANALYZER DATA ACQUISITION 

DATE 10119i95 
TEST R U N  2 

' CLIENT: Gen. Crushed Stone TESTSTART: 1031 
. PLANT: Glen Mills TESTEND: 11:31 

LOCATION: Baghouse Exhaust 

Log IntcrvaUminj: I Channels: 2 
- 

DATE TIME NOX VOC 
19.at-95 10.3 I:50 45.59 19.32 
19-at-95 
19-a t -95  
19-0.21-95 
19-&I-95 
19-at-95 
19-at-95 
19-at-95 
19-at-95 
19-on-95 
19-a t -9s  
19--1-95 
19-at-95 
19--1-95 
19-at-95 
19--1-95 
19-at-95 
19-at-95 
19-at-95 
19-at.95 
19-at-95 
19-at.95 
19-at-95 
19-at-95 
19-oct-95 
19-at-95 
19-at-95 

19-at-95 
19-at-95 
19-at-95 
19-at-95 
19-at-95 
19-at-95 
19-at-95 
19-on-95 
19-oct-95 
19-at-95 
19-at-95 
19-at-95 
19-oCt-95 
19-at-95 
19-at-95 
19-oet-95 
19-oct-95 
19-at-95 
19-OC1-95 
19-on-95 
19-oct-95 
19-0Ct-95 
19-oct-95 
19-ocl-95 
19-oct-95 
19-0~1-95 
19-oct-95 
19-oct-95 
19-03-95 
19-OC1-95 
19*k1-95 

.- - . ..- ,,-"-.-I< 

10:32:50 
10:33:50 
10:14:50 
10:35:50 
10:3650 
10:17:50 
10:38:50 
10:19:50 
10:40:50 
I0:4 I :SO 
10:4250 
10:43:50 
10:4450 
10:45:50 
10:46:SO 
10:4750 
10:48:50 
10:49:50 
10:5050 
10:51:50 
10:52:so 
10:51:50 
10:54:50 
10:55:50 
10:56:50 
103750 
.".....O 
10:5950 
I1:00:50 
11:01:50 
11:02:50 
I I:03:50 
11:04:50 
11:05:50 
11:06:50 
I1:07:50 
11:08:50 
I1:09:50 
I I: 1050 
11:~1:50 
11:12:50 
11:11:50 
I1:14:sO 
I I: 1550 
11:1650 
11:17:50 
11:1850 
11:19:50 
I1:20:50 
I1:21:50 
11:22:50 
11:23:50 
I1:24:50 
I 1:25:50 
11:26:50 
I1:27:50 
11:28:50 
I1:29:50 

.^ -0 .c 

19-at.95 I I 10 50 
19-at-95 II 3 1  SO 4160 29 65 

NOX VDC 
41 7? 12.n 

PPm wm 
* 

46 01 
44 27 
41.10 
43.39 
44 70 
*.I5 
45.18 
41.69 
41.42 
41.67 
44 18 
46.11 
46.83 
45.46 
45.04 
4634 
45.89 
45.08 
42.65 
43.60 
41.81 
42.05 
42.22 
41.12 
41.71 
42.35 
42.57 
43.71 
45.24 
45.61 
45.91 
45.78 
44.85 
J4.W 
4487 
48.25 
47.17 
46.56 
44.98 
42.92 
45.59 
48.51 
48.81 
47.w 
45.72 
45.36 
4 5 . u  
45.22 
36.78 
15.89 
32.42 
31.90 
13.07 
41.06 
48.52 
45% 
18.43 
34.10 
4444 

29.69 
30.44 
30.'49 
29.50 
28.97 
26.45 
26.37 
29.55 
11.w 
32.14 
32.56 
31.16 
30.05 
30.57 
3 I .93 
12.01 
32.15 
32.08 
13.96 
32.42 
12.11 
30.63 
28.34 
29.16 
29.80 
30.61 
10.49 
10.08 
28.76 
29.61 
26.21 
26.21 
27.5'7 
11.26 
13.72 
30.17 
10.42 
31.75 
31.18 
37.50 
35.51 
27.50 
27.85 
28.23 
28.03 
28.58 
28.54 
28.35 
41.47 
45.60 
4484 
49.77 
52.67 
46.57 
12.98 
31.34 
41.48 
53.14 
44.24 



UESC AIR QUALITY TESTING SERVICES 
ANALYZER CALIBRATION DATA 
CLIENT Gen Crushed Stone 
LOCATION Baghow Exham 

GAS ANALYZER CYLINDER ANALYZER DlFF Y. 
UNITS SCALE VALUE VALUE PPM SPAN 

NOx O M )  160 1 6  I W  
NOx 100 47 90 47 70 0 2  0 20 
NOx 82 90 84 w I I  I10 

DATE 10/19195 
TEST RUN: 2 

TESTSTART: 10:31 
TEST- 11:31 

SYSTEM CALlBRATlON BIAS AND DRIFT DATA 
GAS ANALYZER ANALYZER PRE-TEST % POST-TEST % % 
UNITS SCALE VALUE CHECK SPAN CHECK SPAN DRIFT 

NOx I W  2 80 1 2  2 30 07 -05 
NOx ICQ 47 70 50 50 2 8  50 w 2 3  - 0 s  

UNCORRECTED ANALYZER VALUES 
NOx,ppm= 43.72 NOx.ppm= 41.34 

ANALYZER VALUES CORRECTED FOR DRIFT 

VOC, ppm- 32.77 
VcloelN Travcrw: 37.830 DSCFM NOx. I b s h  - II.20 
Roducuon Rate = 163.53 Tom Asphall NDI. lbrlton = 0.068 

VOC, Ibr/hr- 3.10 
. -_. Ibrlton - 0.019 ..e_ 

.. 

i 



M N O D  25A - Flame Ionization Analyzer 

Test Run: 2 
Date: 1 011 9/95 

Scale: 100 Start: 10:31 
stop: 11331 

Pretest callbratlon . .  

Calib. Tag Adjusted Predicted Actual Calibration Final Calibration 
9Qs ralueresDonse resDcnseermr0 t6spmSe- 

1. Introduce 2 '0 and high level calibration gases at probe and djust analyzer. 
2. Introduce low and mid level calibration gases at probe and compare to 

predicted linear response. Must be less than 5 % different than predicted 
response. 

3. Perfom drift test at end of test or hourly during test longer than one hour. 
Introduce zero and mid level gases at probe and compare to pre-test values. 
Drift must be less than 3 % (of span) different than pre-test values. 



. UESC AIR QUALITY TESTING SERVICES 
INSTRUMENTAL ANALYZER DATA ACQUISITION 
CLIENT: Gcn. C M e d  Stone 
PLANT: Glen Mills 

. LOCATION: Baghow Exhaw 

Log Intervallminl: I Channels: 2 

DATE: 10/19/95 
TEST R U N  4 

TEST START: 13:20 
TEST END: 14:20 

DATE TIME NOx V K  
19-Oct.95 I3:20:08 30.79 51.58 
19-Oct-95 13:21 :08 28.98 58.87 
19-&I-95 
19-ocr-95 
19-Oct-95 
19.0~1-95 
19-Oct-95 
19-Oct-95 
19-Oct.95 
19-oct-95 
19-oet-95 
19-Oct-95 
19-Oct-95 
19-Oct-9s 
19-Oct-95 
19-Oct-95 
19-oct-9s 
19-Oct.95 
19-m.95 
19-Oct-95 
19-Oct-95 
19-Oct-95 
19-Ocl-95 
19-Oct-9s 
19-Oct-95 
19-Oct-95 
19-Oct-95 
19-oCt-95 
1 ,.w,-% 
19-oet-95 
19-m-95 
19-on-95 
19-Oct-95 
19-Oct-95 
19-oct-95 
I9-oC1-95 
19-ocl-95 
19-m-9s 
19-Oct-95 
19-Oct-95 
19-oct-95 
19-oer-95 
19-ost-95 
19-Oet-95 
19-0395 
19-oet-95 
19-oc.t-95 
19-On-95 
19-m-95 
19-Oct-95 
19-oct-95 
19-On-95 
19-On-95 
19-oct-95 
19-Oct-95 
19-On-95 
I9-On-95 
; 9-**-95 
19-oCt-95 
19-oct-95 

. . .. 

13:22:08 
13:23:08 
13:24:08 
13:25:08 
13:2608 
13:27:08 
13:28:08 
13:29:08 
13:30:08 
13:31:08 
13:32:08 
13:33:08 
13:34:08 
13:35:08 
13:36:08 
13:37:08 
I3:38:08 
13:39:08 
13:40:08 
13:41:08 
13:42:08 
I3:43:08 
13:44:08 
13:45:08 
13:46:08 
13:4708 
13:48:08 
l3:4908 
13:50:08 
13:51:08 
IT5208 
13:53:08 
13:54:08 
13:55:08 
13:5608 
13:S708 
13:58:08 
135908 
14:00:08 
l401:08 
1402:08 
14:03:08 
14:04:08 
14:05:08 
1406:08 
14:07:08 
14:08:08 
14:09:08 
14:1008 
14:11:08 
14:lt:08 
14:13:08 
14:14:08 
1415:08 
14:16:08 
14:1708 
14:18:08 
14:19:08 

28.97 
28.65 
27.79 
27.72 
26.89 
30.74 
35.13 
41.05 
42.44 
43.16 
41.86 
41.52 
42.04 
42.41 
40.38 
40.21 
36.71 
35.66 
35.45 
35.15 
33.57 
34.84 
34.92 
35.84 
35.51 
34.09 
33.27 
35.35 
34.14 
34.85 
34.97 
36.10 
36.57 
36.94 
35.63 
38.34 
40.49 
41.11 
41.36 
42.30 
39. I 8  
36.07 
34.73 
34.91 
34.97 

35.08 
34.74 
34.61 
35.18 
34.94 
34.81 
34.89 

35.98 
18.01 

34.m 

34.72 

40.10 
40.24 

61.41 
62.82 
M 50 
66.22 
70.95 
65.92 
57.70 
4439 
38.17 
37.94 
38.19 
38.54 
38.87 
36.26 
34.98 
35.25 
38.58 
38.78 
40.38 
40.48 
42.46 
41.18 
39.85 
38.43 
39.25 
39.55 
46.20 
44.17 
46.08 
46.58 
46.26 
46.22 
45.37 
43.52 
47.10 
45.91 
40.90 
37.29 
34.69 
32.69 
35.13 
42.22 
44.80 
44.87 
44.39 
45.39 
45.49 
45.70 
47.46 
47.16 
48.95 
50.20 
50.34 
50.44 
46.95 
2.02 
41.03 
41.71 

19-Oct-95 142008 39 64l 41 56 
NOx VOC 
36 09 45 35 



UESC AIR QUALITY TESTING SERVICES 
ANALYZER CALl8RATION DATA 
CLIENT Gen C h c d  Sone 

. LOCATION Baghouw E x h a w  

- GAS ANALYZER CYLINDER ANALYZER DlFF Yo 
UNITS SCALE VALUE VALUE PPM SPAN 

NOX OW I60 1 6  1 6 0  
NDX 100 47 90 47 70 0 2  0 20 
NDX 82 90 84 W I I  I10 

DATE: 10/19/9S 
TESTRUN: 4 

TEST START 13:20 
TEST END: 14:20 

SYSTEM CALIBRATION BIAS AND D R I n  DATA 
GAS ANALYZER ANALYZER PRE.TEST % POST-TEST % % 
UNITS SCALE VALUE CHECK SPAN CHECK SPAN DRIFT 

NDX I .M) 2.20 0.6 3.80 2.2 1.6 
NDX IW 47.70 48.50 0.8 47.50 4 . 2  -1.0 

UNCORRECTED ANALYZER VALUES ANALYZER V A L E S  CORRECTED FOR DRIFT 
NDX.ppm- 36.09 NOx.ppm- 35.22 
VOC. ppm- 45.35 
VCloCiN Trsvmc:  37.830 DSCFM NOx. l b s h =  9.55 
Pmdvcuon mtc - 171.42 Tom A r p N l  N O x ,  Ibu'mn - 0.056 

VOC. l b s h  - 
VOC. Ib&n - 

6 

4.29 
0.02s 



METHOD 25A - Flame Ionization Analyzer 

Test Run: 4 
Date: 10/19/95 

Scale: 100 Start: 1320 
stop: 14:20 

. .  
pretest callbratlon 

Calib. Tag Adjusted Predicted Actual Calibration Final Calibration 
gas Yabe fwaos-?resDonseresDonseerror(5%1 G % ! x u m m  

1. Introduce zero and high level calibration gases at probe and adjust analyzer. 
2. Introduce low and mid level calibration gases at probe and compare to 

predicted linear response. Must be less than 5 % different than predicted 
response. 

3. Perform drifl test at end of test or hourly during test longer than one hour. 
Introduce zero and mid level gases at probe and compare to pretest values. 
Drift must be less than 3 % (of span) different than pretest values. 



APPENDIX Ill 

ANALYTICAL RESULTS 

Q 
I. 



Lancaster Laboratories 4? where quality is a science. 

A C C O W ~  NO: o n 4 5  P.O. 260569 
U n i t e d  Energy  Serv ices  Rel .  
240 C o r p o r a t e  D r i v e  
Reading PA 19605 

LLI Sample NO. AQ 2402798 
C o l l e c t e d :  

Suhnirted: 10120195 Reporred: 10125l95 
Discard :  10/25/95 

R u n  CCS-1 Ted lar  Bag Sample 

CAT 
NO. ANALYSIS NAME 

7056 Methane 
9501 Ethane as Propane 

AS RECEIVED 
..................................... ..................................... L IMIT OF 
............... REw,b':::: ............... ............... .... ............. ..................................... ..... WNTITATION UNITS 

Page: 1 of 1 

1 COPY To U n i r e d  Energy S e r v i c e s  ATTN: M r .  S teven Folk 

Ouest ions? Contacr your  C l i m t  S e r v i c e s  R e p r c & - , i i t i v e  
' J e w  K. Park a t  (717 )  656-2300 
08:27:25 0 0001 3 488853 

70.00 00009000 OlSl%O ' 

Lworref lnbaoames 

R e s w t f u l l y  S u b n i t t e d  
M i c h e l e  McClar in.  E.A. 
croup Leader, CC/MS v o h t i i e s  

E a j ~  2425 Neu Hollard Rke 
Po. Oax 12425 
laxac~. PA 17tll5.2425 ......... 0- ....... *̂*̂ e- -.- e.?!? ?.* .r. "lM P a "  7.7 I C L  -101 

\ 



Lancaster Laboratories 
Where qualdyis a science. 

LLI Sample NO. AQ 2402799 
Collected: 

Suhnitted: 10120195 Reported: 10125195 
Discard: 10125/95 

R u n  GCS-2 Tedlar Bag Sanple 

Account No: 07345 P .O. 240569 
United Energy Services Rei. 
240 Corporate Drive 
Reading PA 19605 

CAT 
NO. ANALYSIS NAME 

7056 Methane 
9501 Ethane as Propane 

AS RECEIVED 
..................................... 
............... .................................... LIMIT OF .............. ............. .............. ............. RESULTSii';'i aUANTITATION UNITS .................................... 

1 COPY TO United Energy Services ATTN: nr. Steven Folk 

Puestions? 
U W  K .  Park a1 (717) 656-2300 

Lonthct your Client Services Representative 

08:27:31 0 0001 3 488853 
70.00 00009000 OlSOob 

.. 
Resoecrful l v  Subnitred 

Page: 1 of 1 



Lancaster Laboratories 
Where qualdyis a science. 

3 

account NO: o n 4 5  P.O. 200569 
united Energy Services Ret. 
2LO Corporate Drive 
Reading PA 19605 

LLI Sample No. AQ 2402800 
Col lecred: 

Sutmitted: 10120l95 Reported: 10125195 
Discard: 10125195 

Run GCS-4 Tedlar Bag Sample 

CAT 
NO. ANALYSIS NAME 

7U56 Methane 
9501 Ethane as Provane 

1 COPY TO United Energy Services 

AS RECEIVE0 
L I M I T  OF 

PWNTITATION UNITS 

3.  m ( V )  

10. m ( V )  

ATTN: nr. Steven fo lk  

Questih!r't 
umdv K.  Park 
08:27:41 0 0001 3 

Contact your client Services Representative 
at (717 )  656-2300 

488853 
70.00 00009000 OlSOOO 

Page: 1 of 1 



APPENDIX IV 

CALIBRATION DATA 

4.1 Calibration Gas Certificates 

4.2 NO, Converter Test 
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APPENDIX IV 

CALIBRATION DATA 

4.1 Calibration Gas Certificates 
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APPENDIX IV 

CALIBRA TION DATA 

4.2 NO, Converter Test 

.. 



’ UNITED ENERGY SERVICES CORPORATION 
AIR QUALITY TESTING SERVlCES 

ANALYZER. T K O  1 OAR 
SERIAL #: lOAR 16387-161 
TIME. 1O:OO 10:30 
DATE. lOUlU5 
TEST. NO2 CONVERTER EFFICIENCY 

, /i‘ 

8)  

DATE TIME NOx ppm 
31-Oct-95 10:00:46 61.59 
31-Oct-95 
31-013-95 
31-Oct-95 
31-Oct-95 
31-Oct-95 
31-Oct-95 
31-Oct-95 
31-Oct-95 
31-Oct-95 
31-Oct-95 
31-Oct-95 
31-Oct-95 
31-Oct-95 
31-Oct-95 
31-Oct-95 
31-OCt-95 
31-012-95 
31-Oct-95 
31-013-95 
31-Oct-95 

.31-Oct-95 
31-Oct-95 
31-013-95 
3 1 -0ct-95 
31-Oct-95 
31-OCt-95 
31-Oct-95 
31-Oct-95 
31-OC1-95 
31-Oct-95 

10:01:46 
10:02:46 
10:03:46 
10:04:46 
10:05:46 
10:06:46 
10:07:46 
10:08:46 
10:09:46 
1 0: 10:46 
10:11:46 
1 0: 1246 
10:13:46 
10:14:46 
10:15:46 
10:16:46 
10:17:46 
10:18:46. 
10:19:46 
10:20:46 
10:21:46 
10:22:46 
10:23:46 
10:24:46 
10:25:46 
10:26:46 
10:27:46 
10:28:46 
10:29:46 
10:30:46 

CALIBRATION GASES 
NOx: 82.5 ppm 

61.48 
61.69 
61.96 
61.89 
61.74 
61.90 
61.88 
61.99 
61.96 
61.95 
61.80 
61.82 
61.93 
62.01 
61.87 
61.95 
61.92 
61.81 
61.94 
62.01 
61.81 
62.07 
62.00 
62.16 
61.92 
62.06 
62.05 
62.12 
62.10 
61.94 

AVG 
61.91 

w m  

02: 20.90 x 
ANALYZER SCALE : 100 pprn 

Starting Concentration: 61.59 
Lowest Concentration: 81.48 

mlfr - 
J 



APPENDIX V 

SAMPLE CALCULATIONS 

i 
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SAMPLE CALCULATIONS 

NO, Emissions 

Conversion Factor = 1.194 x IO-' 

NO, Ibs/scf = pprn x conversion factor 

NO, Ibs/hr = NO, Ibs/sd x DSCFM x 60 

NO, Ibs/ton of asphalt = (NO, Ibslhr) I (Tons of asphalffhr) 

VOC Emissions 

Conversion Factor = 4.165 x 10" 

VOC Ibs/scf =ppm x conversion factor 

VOC lbslhr = VOC Ibs/scf x DSCFM x 60 

VOC Ibs/ton of asphalt = (VOC Ibdhr) / (Tons of asphalvhr) 



SAiWPLE C.ALCULATIONS 

VOC EMISSIONS (Ibslhrl as  methane 

PPm = parts per million measured as propane(wet basis) by flame ionization detector 
Method 25A 

SCFM= Standard Cubic feeuminute 

MW= Molecular weight 

ppm(pr0pane) X 3 = ppm expressed as methane 

16.04 (mw methane) =Ibs/scf= 4 . 1 6 5 ~ 1 0 ~  
385.1 xl00 PPm 

Ibs(V0C)KON of Asphalt = Ibs(V0CYhr 
Tons of Asphalffhr 

i 
J I  



c 

SAMPLE EQUATIONS 

Particulate Isokinetic Sampling 

I. 
5/ 

Calculations for flue gas volume and Isokinetic Ratio 

Rue Gas 
Pitot Orifice Dry Gas static 
AP AH Temp. OF Pressure Stack 

Temp."F 
Dly Gas 

Time Meter Ft' In. H20 In. H20 In ou t  In. H20 

T V m  AP AH TMITMO P# t. 

1. 

la 

2. 

3. 

4. 

5.  

D. = N o d e  Diameter (inches) 

A. = Area of N o d e  (A') 

Pbp = Barometric Pressure (in. Hg) 

?T = Net Samphg T i e  (minutes) 

V, = v,,, Find - V,,, Initid = Sample  as Volume @t3) 

T, = Average Dry Gas Temperature at Meter (OF) 

Avg.2'34 + Avg.TUO 
2 

T, = 

6. 

7. 

8. 

Ap = Velocity head of stack gas (in. H20) 

AH = Average Orifice Pressure Drop (in.H20) 

Volume of dry gas sampled at standard conditions' @SCF) 

9. Vb = Total Water Collected = gm HzO Silica gel + ml Imp. HzO = ml 



10. Volume ofwater vapor at standard conditionsb (SCF) 

V,,, = O.0471(Vk) = SCF 
J?.. ,, 

1 1 .  Percent moisture in flue gas 

12. Mole fraction of water vapor in flue gas 

% M 
100 

B, =- 

13. Molecular Weight of dry flue gas 

Md = 0.44(%CO,)+O32(%0,)+028(%N, +%CO) 

13a %EA = % Excess Air = 

[@O,) - 0.5(./,CO)] 
XlOO 

[0264(%N,)] -[(??O,) - O.S(./,CO)] 

14. Molecular weight of wet flue gas 

15. A = Cross-sectional area of stack (Ft’) 

16. P. =Flue gas pressure (in, Hg) 

P, = Pk + P, 



c 

17. T. = Absolute stack temperature (OR) 

T, =460+t, 

18. Flue velocity at stack conditions F / S E C )  

C, = pitot tube coefficient 
Kp= pitot tube constant = 85.49Wsec 

19. Hue gas volumetric flow rate at standard conditionsb (SCFM) 

20. Flue gas volumetric flow rate at standard conditions' @ S O  

21. Flue gas volumetric flow rate at stack conditions (ACFM) 

Q. = YJAX60) 

2. Percent Isokinetic 

K, = 0.09450 
o = time(min) 

NOTES: 'Dry standard cubic feet at 68'F, 29.92 in. Hg 
bStandard conditions at 68T,  29.92 ih Hg 
' Z y  standard cubic feet per minute at 6 P ,  29.92 in. Hg 



UniLed Entrgy Services Corporation 

..I 
COMPANY HEADQUARTERS 

1llONorthchase Parkway,Suite 150 
Marietta. GA 30067 
Tel: (770) 95 1-8989 
F~x:  (770) 984-9375 

OFFICES 

1413Topside Road 
Louisville.TN 37777 
Tel: (615)970-2299 
Fax: (615)970-2312 

658 Discovery Drive 
Huntsville, AL35806 
Tel: (205)922-0700 Tel: (919) 319-6794 

1140 Kddaire Farm Rd.,Suite 302 
Cary, NC 275 1 1 

Fax: (205)922-0705 Fax: (919) 319-171 0 

2701 Miles Road.SE 
Albuquerque. NM 87106 

Tc! (505) 842 5 6 5  
Fax: (505) 842-07 10 

240CorporateDrive. 
Reading, PA 19605 
Tel: (610)916-4933 
Fax: (610)916-4944 

v 




