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United Energy Services Corporation

- June 27, 1995

Mr. Ve Snyder
General Crushed Stone
P.Q. Box 231

Easton, PA 18044

Re:  Submittal of Report for
Diagnostic NO, Emissions
Testing, Gien Mills Plant
UESC Report 733-001-001

Dear Mr. Snyder:

We are pleased to submit two (2) copies of our Report 733-001-001, dated June 1995. This
report contains results for diagnostic NO, emission testing performed on one of the two
baghouse exhausts at your Glen Mills, PA facility.

The source sampling program defined by this report incorporates standard 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 yours,

e

Stephen S. Scheill
Senior Air Quality Speciaiist
Air Quality Testing Services

SSS/sss
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SUMMARY OF TEST RESULTS

The diagnostic testing performed on June 21, 1995 consisted of conducting two NO, emissions
tests, each for one hour in duration. The purpose of this testing was to get a general idea of the
NO, emissions coming from the baghouse exhaust while buming Number 5 and Number 2 Fuel
Qil. The NO, emission rate (Ibs/hr), as caiculated from the emission concentration (ppm) and
the volumetric flow rate (DSCFM), was used in determining NO,, Ibs/ton of asphalt produced.
This emission factor was then used to calculate a theoretical amount of asphait (tons) which
could be produced annually. It must be understood, however, that these results are based on
only one test run at a specific set of operating conditions and the exact tonnage of asphait
which can be produced annually may change according to varying operating conditions
throughout the year. A summary of the test results has been included in this report as Table 1.




Date: 6/21/95

Run No.:

Time;

Fuel:

07 (%):

CO, (%):

Moisture (%):

Air Flow Volume (DSCFM).
NO, ibs/hr;

Asphalt Production (ton/hr):

NO, Ibs/ton of asphalt:

Approximate annual production:

TABLE 1
Results of NO, Emissions Testing
on the Baghouse Exhaust

8:19 - 8:59
No. 5 Qil
18.06
2.23
7.0
38,463
11.13
127.95
0.087 -

575,000 tons

2
9:58 - 9:17
No. 2 Qil
18.58
1.91

8.0
36,238
5.03
113.51
0.044

1,115,000
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FIGURE 1

BAGHOQUSE EXHAUST - GLEN MILLS ASPHALY PLANT
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UBSC AIR QUALITY TESTING SERVICES
INSTRUMENTAL ANALYZER DATA ACQUISITION

CLIENT: General Ceushed Stone Glen Mills
LOCATION: Asphakt Plant

DATE TIMB [s7] co? NOx
21-Jun-95 5:19:53 17.10 2.20 19.90
21-Jun-95 $:20:53 17.80 130 41.30
21-Jun-95 3:21:53 17.80 2.30 42,90
21-Juer-95 $:22:53 17.30 2.30 4,70
21-lua-95 3:13:53 18.10 2.10 38.40
21-lun-95 $:24:53 18.20 2.00 37.70
21-Jun-95 $:25:53 12.00 2.10 43.60
21-hun-95 3:26:53 17.50 .30 45.60
21-Jun-95 3:7%:53 17.70 2.50 45.50
2{-Iun-95 $:23:53 17.30 2.60 52.60
21-he-95 $:29:53 17.40 2.60 49.40
21-Jun-95 $:30:53 17.50 2.60 43,20
21-Jun-95 3:31:53 17.50 .80 49.60
21-Jun-95 $:32:53 13.00 2.40 33.70
21-Jun-95 $:33:53 18.20 2.00 35.40
21-Jun 95 $:34:53 17.70 2.20 42.50
21-Iun-95 3:35:53 17.70 2.30 4230
21-Jun-95 $:36:53 17.90 2.30 38,40
21-Jun-95 5:37:53 17.90 2.20 4220
21-Jun-95 $:38:53 17.30 2.20 40.40
21-Jun-95 3:3%:53 17.30 2.30 40.30
21-Jun-95 £:40:53 18.00 2.30 39.70
21-Jun-95 5:41:53 18.60 1.50 29.40
21-Ium-95 5:42:53 17.60 2.30 44.60
21-Jun-95 5:43:53 17.9%0 2.30 42.00
21-Jun-95 2:44:53 18.10 2.10 38.30
21-Ihm-95 5:45:53 15.00 210 39.00
21-fun-95 $:46:53 17.80 2.30 46.10
21-Jun-95 3:47:53 17.90 2.20 40.10
21-Jun-95 1:48:53 18.20 2.00 35.00
21-Jun-95% 5:49:53 17.30 2.10 44,10
21-fun-95 1:50:53 17.30 2.30 4230
21-jun-95 L:51:53 18.00 2.20 37.30
21-1un-95 8:52:53 18.00 2.10 40.70
21-Jun-95 8:53:53 17.50 2.30 46.20
21-J1un-95 1:54:53 17.70 2.40 44 .50
21-Jw-95 8:55:53 17.90 .20 43.10
21-lun-95 $:56:53 17.80 2.10 41.20
21-Jun-95 5:57:33 17.90 2.10 38.00
21-Jun-95 8:58:53 17.70 230 4420
21-Jw95 3:59:53 17.60 2.30 45.00
02 co2 NOx
17.83 2.24 41.99
% [ Ppm

DATE: /2195
TESTRUN: RAP & M, O
TEST START: 08:19
TEST END: 08:59
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UESC AR QUALITY TESTINQ SERVICES
ANALYZER CALIBRATION DATA

DATE: &/21795
TEST RUN: RAP & 501

CLIENT: Geoeral Crushed Sumo TEST START: 08:19
LOCATION: Asphalt Plant TEST END: 08:59
ANALYZER RESPONSE

GAS ANALYZER CYLINDER ANALYZER bIFF %

UNTTS SCALE VALUE VALUE PPM SPAN

o2 % 0.00 0.00 0.0 0.00

02 % 2 12.10 11.96 0.1 0.40

02 % 20.90 20.92 0.0 0.00

coz, % 0.00 0.00 0.0 0.00

co2, % 20 9.57 9.95 0.t 050

co2, % 18.20 18.21 0.0 0.00

NOx 0.00 0.05 0.1 0.04

NOx 250 128.00 129.90 1.9 0.76

NOx 229.00 129.29 0.3 0.12

SYSTEM CALIBRATION BIAS AND DRIFT DATA

GAS ANALYZER ANALYZER  PRE-TEST %  POST-TEST % %
UNTTS SCALE VALUE CHECX SPAN CHECK SPAN DRIFT
0% % 0.00 0.00 0.0 0.04 02 02
02, % 25 11.96 11.54 0.1 11.96 0.0 0.1
co2, % 0.00 0.00 0.0 0.00 0.0 0.0
co2, % 2 9.95 9.95 0.0 9.90 02 22
NOx 0.05 0.50 31 .o ol 2.3
NOx 250 129.90 130,18 0.1 135.30 23 2.0

UNCORRECTFD ANALYZER VALUES

02, %= 17.83
Col, % = 224
NOx,ppm= 41.99
Velocity Traverse: 38,463 DSCFM
Asphait Produced= 127,95 torvhr

ANALYZER VALUES CORRECTED FOR DRIFT

02, % =

CO2,. % =
NOx,ppan =

NOzx, ba/br =
NOzx, ba/ton =

18.06
n
40.39

11.13

0.087




AIR QUALITY TESTING SERVICES
GAS FLOW ANALYSIS

CLIENT: General Crushed Stone
PLANT: Glen Mills
UNIT: Asphalt Plant
TEST: EPA Method 2
TEST LOCATION: Stack

P, = 30.16 in. Hg

RUNNO: |
DATE: 6/21/95

START: 3:19
END: 8:59

LD.= 48.00 in.

C= 0.84 Ag= 12.57 Sq. Fr.
O;= 18.06 % Psr= -1.00 in. H20
COo; = 223 % YoM = 7.00 %
SAMPLE POINT STACK TEMP. VELOCITY HEAD STATIC INPUTS
SQRT
A-1 190 0.98 0.9899 A -1.00
2 190 1.20 1.0954
3 190 1.20 1.0954
4 190 1.30 1.1402
5 190 1.20 1.0954 AVG -1.00
6 186 1.10 1.0488
7 192 1.10 1.0488
8 192 1.20 1.0954
9 193 1.10 1.0488
10 193 1.10 1.0438
Ts PITOT SQRT
191 L15 1.0707
RESULTS
Vg= 67.23 Ft./Sec. M,= 29.08 Ps= 30.09 in. Hg
A= 12.57 Sq. Ft. Ms = 28.30 Bws= 0.07
STACK GAS VOLUME = 50,704.9 ACFM

STACK GAS VOLUME = 38,463.3 DSCFM
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UESC AIR QUALITY TESTING SERVICES

INSTRUMENTAL ANALYZER DATA ACQUISITION

DATE: 6721/95
TEST RUN: RAP & #2 Ol

CLIENT: Ocneral Crushed Sicoe Gilcn Mills TEST START: 09:58

LOCATION: Azphalt Plant TEST END: 09:17
DATH TIMB 02 oo NOx
21-Jun-95 10:00:10 19.23 137 1.54
21-Jun-95 10:01:10 17.30 2.67 ELET
21-Jun-95 10:02:10 15.91 1.52 13.08
21-Jun-95 10:08:10 13.69 146 14.59
21-Jua-95 10:04:10 18.29 2.13 13.52
21-Tun-95 10:05:10 18.51 1.65 16.86
21-Jun-95 10:06:10 17.31 272 35.01
21-Jun-95 10:07:10 18.61 1.97 16.26
21-Jun-9$ 10:08:10 16.53 3.1 45.74
21-Jun-95 10:09:10 19.53 .11 1.19
21-Iun-95 10:10:10 15.68 3.30 4578
21-Tun-95 10:11:10 19.73 1.06 5.83
21-Imn-95 10:12:10 15.58 1.65 43.56
21-Jun-95 16:13:10 19.21 1.3 .53
21-Jun-95 10:14:10 16.71 2.84 39.3t
21-Jun-95 10:15:10 1833 2.05 15.37
21-Jun-95 10:16:10 19.51 o7 1038
21-Jun-95 10:17:10 17.90 2.38 72.31
21-Jun-95 10:18:10 19.88 0.73 4.36
21-ha-95 1G:19:10 16.08 193 43.76
21-Jun-9$ 10:20:10 19.95 0.96 4.2
21-hum-95 i0:21:10 15.97 3.55 43.93
21-Jun-95 10:22:10 19.96 0.7% 448
21-Jua-95 10:23:10 19.98 0.72 413
21-Jun-95 10:24:10 17.62 269 24.44
21-Jun-95 10:25:10 19.97 [1 3 ] 3.30
21-Jun-95 10:26:10 16.07 143 5035
21-Jun-95 10:27:10 19.9% 0.79 4.53
21-Jun-95 10:28:10 19.35 0.72 478
21-hun-95 10:29:10 18.31 2.13 733
21-Iun-95 10:30:10 19.86 0.76 433
21-hm-95 10:31:10 15.39 3.70 48.91
21-Jun-95 10:32:10 19.87 1.0l 4.58
21-Jun-9% 10:33:10 19.75 Tom 537
21-Jun-95 10:34:10 18.51 1.98 15.16
21-Jun-95 10:35:10 19.96 072 417
21-Jun-95 10:36:10 15.78 3T 43.37
21-Jun-9$ 10:37:10 19.97 0.81 420
21-Iun-9§ 10:33:10 15.70 395 5.5
21-Jun-95 10:39:10 19.86 0.77 415
21-h-95 10:40:10 15.41 3.87 “n
21-Jun-95 10:41:10 19.87 0.80 4.66
21-Jun-95 10:42:10 16.55 2.9% 4.7
21-Jun-95 10:43:10 19.67 1.08 5.39
21-Jun-95 10:44:10 18.54 1.29 18.99
21-Tua-95 10:45:10 15.82 1.65 11.26
21-Jun-95 10:46:10 19.36 0.76 512
21-Jun-95 10:47:10 17.13 2.94 30.01
21-Jun-95 10:48:10 19.87 0.90 457
21-Jun-95 10:49:10 15.89 3.92 43.97
21-Jua-95 10:50:10 19.98 0.75 437
21-Tun-95 10:51:t0 15.42 3.93 6.3
21-Jun-95 10:52:10 19.36 0.74 433
21-Jun-95 10:53:10 15.81 3.83 4457
21-Jun-95 10:54:10 19.38 0.9 an
21-lun-95 10:55:10 7.0 2.48 36.76
21-Iun-95 10:56:10 1938, 1.36 1.70
21-hun-95 10:57:10 19.46 0.76 11.49
21-Jun-95 10:58:10 7.7 2.50 23.10
21-Jun-9§ 10:59:10 19.38 0.85 4.21
* o2 co? NOx
13.35 1.92 20.00

% o




UESC AIR QUALITY TESTING SERVICES DATE: &/21/93%
ANALYZER CALIBRATION DATA TEST RUN: RAP & 2204
CLIENT: General Crushed Stone TEST START: 09:58
LOCATION: Asphall Plant TEST END: 09:17
ANALYZER RESPONSE

GAS ANALYZER CYLINDER  ANALYZER DIFP %

UNTTS SCALE VALUE YALUE PPM SPAN

02, % 0.00 0.00 0.0 0.00

02. % 25 12.10 11.96 0.1 0.40

02, % 20.90 20.92 0.0 0.00

Oz, % 0.00 0.00 0.0 0.00

co2, % 20 9.37 9.95 0.1 0.50

co2, % 18.20 18.21 0.0 0.00

NOx 0.00 0.8 0.1 0.04

NOx 250 128.00 13130 i3 1R

NOx 229.00 229.04 0.0 0.00

SYSTEM CALIBRATION BIAS AND DRIFT DATA

GAS ANALYZER  ANALYZER PRE-TEST % POST-TEST % %
UNITS SCALE YALUR CHECK SPAN CHECK SPAN DRIFT
02, % 0.00 0.04 0.2 0.01 2.0 4.1
07, % 25 11.96 11.96 0.0 11.95 0.0 0.0
Cco2, % 0.00 0.00 0.0 0.00 0.0 0.0
COz, % 20 9.95 9.90 0.2 9.96 . 0.1 03
NOx £0.08 0.18 1.4 0.58 0.3 02
NOx 250 131.30 131.50 0.1 128.75 -1.0 -1.1
UNCORRECTED ANALYZER VALUES ANALYZER VALUES CORRECTED FOR DRIFT
02, %= 1835 02, %= 13.59
CO02, % = 1.92 Co2, % = 191
NOx,ppm= 0.3 NOx.ppm= 19.39
Velocity Traverse: 36,2383 DSCFM NOx, buhr = 5.8
Asphalt Produceds 113.51 ton/hr NOx, [bs/ton = 0.044

&




AIR QUALITY TESTING SERVICES

GAS FLOW ANALYSIS
CLIENT: General Crushed Stone RUNNO: 1
PLANT: Glen Mills .
UNIT: Asphait Plant DATE: 6/21/95
~ TEST: EPA Method 2 START: 9:58
TEST LOCATION: Stack END: 11:30
P,= 30.16 in. Hg LD.= 48.00 in.
Co= 0.34 Ag= 12.57 Sq. Ft.
0= 18.59 % Per= -1.00 in. H20
CO,= 1.91 % %M = 8.00 %
SAMPLE POINT STACK TEMP. VELOCITY HEAD STATIC INPUTS
SQRT
A-l 198 0.74 0.8602 A -1.00
2 200 1.00 1.0000
3 200 1.10 1.0488
4 207 1.20 1.0954
5 207 1.20 1.0954 AVG -1.00
6 203 1.20 1.0954
7 203 1.10 1.0488
i 207 - 1.10 1.0488
9 205 N 1.00 1.0000
10 200 0.95 0.9747
Ts PITOT SQRT
203 1.06 1.0268
RESULTS
Vs = 65.21 Ft./Sec. M, = 29.05 P = 30.09 in. Hg
A= 12,57 Sq. FL Mg= 28.17 Bws= 0.08
STACK GAS VOLUME = 49181 4 ACFM
STACK GAS YOLUME = 36,238.5 DSCFM
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SAMPLE EQUATIONS

Particulate Isokinetic Sampling

L Calculations for flue gas volume and Isokinetic Ratio
Flue Gas
Pitot Orifice Dry Gas Static
Dry Gas AP AH Temp.°F Pressure Stack
Time Meter Ft*  In. H;0 In. H,O In Out In. H,0 Temp.°F
T Va Ap AH TMITMO P, te

I. D, = Nozzle Diameter (inches)

la. A, = Area of Nozzle (ft%)

2. Py = Barometric Pressure (in. Hg)

3. TT = Net Sampling Time (minutes)

4. Vm = Vg Final - Vy, Initial = Sample Gas Volume (FtS)

S. T. = Average Dry Gas Temperature at Meter (°F)

T = Avg. TMI + Avg . TMO
" 2

6. Ap = Velocity head of stack gas (in. H;0)
7. AH = Average Orifice Pressure Drop (in. H,0)

8. Volume of dry gas sampled at standard conditions® (DSCF)

o (17.64)(V,,,)(Y)(P,,, + %‘D

e (T, +460)

9. Vie = Total Water Collected = gm H,O Silica gel + ml Imp. H;O = ml




10.

11.

12,

13.

14.

15.

16.

Volume of water vapor at standard conditions® (SCF)

Voiuay = 00471(¥,) = SCF

Percent moisture in flue gas

100(V ., .ty)
V_(m "‘V..,(,u)

YoM =

Mole fraction of water vapor in flue gas

%M

™ 100

Molecular Weight of dry flue gas
M, = 044(%C0,)+032(%0, ) +028(%N, +%CO)
13a. %EA = % Excess Air=

[(%60,)-05(%C0)]

[0264(%N,)]-[(%0,) - 0.4%CO)| X100

Molecuiar weight of wet flue gas
M,=M,(1-B,)+18(B,)

A = Cross-sectional area of stack (Ft?)

m
144
P, = Flue gas pressure (in, Hg)
' Pl‘ = I)bc:r + Pg
P (inH.,O
NOTE: P,(Hg)= _z_gﬁ_é_z_l
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17. T, = Absolute stack temperature (°R)
T, =460 +1,
18.  Flue velocity at stack conditions (FT/SEC)
T,(avg)
v, = (K,XC, )[(JE)avg]JW
C, = pitot tube coefficient
K, = pitot tube constant = 85.49ft/sec
19.  Flue gas volumetric flow rate at standard conditions® (SCFM)
()4 528 ) j (60)
T.(avg)/\29.92
20.  Flue gas volumetric flow rate at standard conditions® (DSCFM)
528
el e
21.  Flue gas volumetric flow rate at stack conditions (ACFM)
0, = ¥, X(A)(60)
22.  Percent Isokinetic
o) < KTV i)
PY,A4,0(1-8,)
K, =0.09450
© = time(min)
NOTES: *Dry standard cubic feet at 68°F, 29.92 in. Hg

*Standard conditions at 68°F, 29.92 in. Hg
‘Dry standard cubic feet per minute at 68°F, 29.92 in. Hg
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SAMPLE CALCULATIONS

NO, Emissions

NQO, Ibs/scf = ppm x conversion facter
NO, Ibs/hr = NO, Ibs/scf x DSCFM x 60

NO, Ibs/ton of asphalt = (NO, Ibs/hr) / (Tons of asphait/hr)
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United Energy Services Corporation

658 Discovery Drive
Hunesville, AL 35806
Tel: (205)922-0700
Fax: (205)922-0705

2701 Miles Road, SE
Albuquerque,NM 87106
Tel: (505)842-6605
Fax: (505)842-0710

COMPANY HEADQUARTERS

1110 Northchase Parkway, Suite 150
Marierta, GA 30067
Tel: (404)951-8989
Fax: (404)984-9375

OFFICES

Route 10 and PheasantRoad
PO.Box 1616
Reading, PA 19603
Tel: (6101856-5700
Fax: (610)856-5705

2525 Waukegan Road
Bannockburn,IL 60015
Tel: {708)945-0555
Fax: (708) 945-0869

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

1140 Kildaire Farm Road. Suite 30Z
Cary,NC27511
Tel: (919)319-6794
Fax: (919)319-1710

240 Corporate Drive
Reading, PA 19605
Tel: (610)916-4930
Fax: (610)916-4944

1o o—C———EEEEEEEEEAEE—————






