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APPENDIX K

OEPA STACK TEST REVIEW SUMMARY FORM

APPLICATION NUMBER i 8241904 ||
PACILITY NAME S ¢utlern OWee n,f,_g,\(— Plownt #4449

SOURCE DESCRIPTION (OR SCC CODE)

S ' , 2 t\ EST&HAQT‘

CONﬁOL EQUIPMENT 8 % L QdS e

DATE(S) OF TEST .9 —(3 -q9Y
FINAL TEST REPORT RECEIVED ON 6 -89 -9Y
POLLUTANT(S) TESTED £\

Metned o~
TEST FIRM T hee She “,1 Ce,

EMISSION RATES*:

ACTUAL (1lb(s)/hr).006% Q"”ZiCF ALLOWABLE**, 4~ 4,: [ﬂscr:

OPERATING RATES*:

DURING TEST**/4a T /L v maxIMOM** [HC Thn /h r

EMISSION FACTOR***
COMMENTS:

I HEREBY VERIFY THAT THE INFORMATION CONTAINED WITHIN THE STACK
TEST REPORT HAS BEEN REVIEWED AND IT HAS BEEN DETERMINED THAT

THE TEST PROCEDURES, ANALYSES AND CALCULATIONS ARE:

[><j AN ACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH THE APPROVED

TESTING METHODOLOGY. -~
[ ] AN UNACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH THE

APPROVED TESTING METHODOLOGY.

el b o e
DATE OF REVIEW
* BASED ON 3 RUN AVERAGE
** SPECIFY APPLICABLE UNITS
***SPECIFY IN UNITS OF MASS/INPUT

- e ma - S o w—



asphalt

CONTACT REPORT

FACILITY: Southern oOhio Asphalt

CONTACT: Jim Christman

RAPCA REPS.: Cathy O'Neill & Jon Hilty

DATE: 5-13-94

RE: Stack Test

On May 13, 1994, a stack test was conducted on a Hot-Mix Asphalt Plant
(OEPA source no. Poot ). The test incorporated three, one-hour runs.
Jon Hilty was on site observing the stack test crew's implementation of
USEPA approved testing procedures. Meanwhile, I observed the plant
operating parameters in the control room and took visible emission
readings.

The operating parameters are as follows:

Run # 1

Start: 8:13 aM End: 9:13 AM

Time: 8:14 AM 8:45 AM 9:13 AM
Mix rate (TPH): 131 132 138
Baghouse Inlet Temperature: 215 230 225
Magnehelic: 5 4.5 5

Type of Mix: Virgin Mix

Average rate during run: 140 TPH

Run # 2

Start: 9:40 AM End: 10:42 aM

Time: 9:41 AM 10:09 AM 10:45 AM
Mix rate (TPH) : 133 146 144
Baghouse Inlet Temperature: 220 220 225
Magnehelic: 4.5 5 5

Type of Mix: Virgin Mix

Average rate during run: 144 - 145 TPH

Run 3

Start: 11:13 aM End: 12:13 PM

Time: 11:13 AM 11:38 AM 12:11 PM
Mix rate (TPH) : 145 144 144
Baghouse Inlet Temperature: 220 220 210
Magnehelic: 5 5 3.5
Type of Mix: Virgin Mix

Average rate during run: 145 - 147 TPH

noted. The visible emissions readings taken during each run were very
good, no exceedences were Observed. (VE readings are attachmented).



Visdle Emission Observation Form 2—%#3

‘[ source nar, OBSERVATION DATE START TIME STOP TIME
: | ‘éou:ﬂnt-rr\ Ohin Mo\t §‘ (3/DS 11116 Pon | |1:3 Y
ADDRESS SE { £C
M, o | 15| 30 | 45 |m 0| 15| 30! 4s
H é_ 31
1
STATE 2P 2 <] 32
D k 3 ?1’ ’ S 33
SOURCE ID NUMBER /
4 kY
I F n'lgrsm TING MODE 5 . (ﬂ 35
OPERATING MODE s |/ ¢ P KD
=14 7 - | 37
gz ck
| s7anr ound ™A=l %o / 8 ;ﬁ a ad
HEIGHT ABOVE GROUND LEVEL|HEIGHT RELATIVE TOOBSE 9 r7€ 29
1s1a8r 2350 sror  _staAr“30! sroe T -%-g Tf| %
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVE A
START 7 \QD sror | stanr sToP 1 chl b 41
DESCRIBE EMI SIONS, s - vertille pho 12 o 42
s7ART Leet Ll v/ ST0P " ? -
EMISSION COLOR Y, PLUME TYPE: CONTINUOUS -Sé——,z
STARTQes STOP FUGITIVED INTERMITTENFD | 14 i A 4
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME: | 15 6 e
~vo Y vesa ATTACHED O DETACHEDD [ py
POINT IN PHE PLUME AT WHICH OPACITY WAS _ﬂfr:@w:vzo ! ‘ :
START \TtRckw W Frognis 17 g‘ <7
D£$CRIBE BACKGROUNI 12 |«
s74RT Sky /¢ tv» S0P "/ Sy ' LI DY)
ucxanoulb COLOR /| SKY CONDITIONS, / S
| s7arr M\ s7op START OV “s10P 20 50
WIND SPEED / WIND DIRECTION 21 57
START2OCErdp ¥ , |starr 5  sroe 22 =
AMBIENT EMP / WET BULB TEMP. | RH.percent —
START ™ STOP 23 53
24 54
Source Layout Sketch Draw North Arrow 25 | &8
; Z 26 56
Emission Point 27 &
28 58
29 59
Sund Wind . il 80 -
Plume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
MIGHEST PERIOD % WERE
RANGE OF OPACITY READINGS
MINYMUM MAXIMUM
OBSERVER'S NAME (PRINT) __. . .
Coterine DN\
COMMENTS VER'S SIGNATURE

2 AL

M’ES/'3rjq$(

| HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS
SIGNATURE

CERTIFIED BY E_r Q_

NiTLE } pare

= 3] oy

VERIFIED BY




Visidle Emission Cbsecvation Form e-u-/\‘t\: Z,

| SOURCE NAME o OBSERVATION DATE START TIME STOP TIME
. ¥
L » o} o wl I%O6
ADDRESS SE EC
M, 0 | 15| 30| 45 |m 0 | 15| 30| «s
BRI D| P
12 P STATE 7 2 | @] g 32
SR e Uslly [PH ) p , -
PHONE 7 (" [ source 10 wumaer ? -,@
‘1Bl Kbl >
PROCESS EQUIPMENT orsmmwaf s —17 P
ot Oy Pepealt RNund o S 1L
| CONTRQY EQUIPMENT OPERATING MOOE E 14 ¢ | h| I
N —On) 7 4 37
DESCAIBE EMISSION POINT /Q Z 2 |
| sraar Lovad o WISV $T0P (/ . 230 AV R K.
HEIGHT ABOVE GROUND u:ys« HEIGHT RELATIVE TOOBSERVER, g | 2 c(b /;6 39
| sraar "3o!  srop START 22D S10P  \r s 721
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER _'i {rl‘
START Yool stop | staar /' srop 11| o 25 1 4
DESCRIBE EMISSIONS ‘ 12 |(, "z’ 42
or~r (g
START yo( o P roe ” {f f pr
EMISSION COLOR PLUME TYPE: CONTINUO ( _(é.—¢
sraar \JIX stor " |ruemven wresmirrenfo | 14 AN “
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME- 15 crj (;i 45
~NOO YE ATTACHEDD DETACHEDD - 7 pr
| POINT IN THE PLUME AT WHICH OPA CITF WAS DETERMINED | é f
STARTEA & K Slecon C*&rde o 17 47
DESCRIBE BACKGROUND 18 pr
)
START sl | Cleadd srop v S ' g "
BACKGROUND GPLOR | SKY coNDimons,y 7
| 574”7\ [ s70pP START N 0% 00 20 50
WIND SPEED ‘\_ | WIND DIRECTION (/ 21 57
START ©-3" 5r0p START S sroe 2 =
AMBIENT TEMP, WET BULB TEMP. | RH.percent =
START 2SOV stop / 23 53
24 54
Source Layout Sketch Draw North Arrow 25 55
- &> = =
Emission Point TV 27 4
28 58
29 59
Sun<)> Wind . . 0 80 -
Plume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack MIGHEST PERIOD % WERE
.‘;___. RANGE OF OPACITY READINGS
Sun LotWon Line MINIMUM MAXIMUM
OBSERVER' E (PRINT) . .
S nL. '/” & U N -
COMMENTS o8 S SIGNATURE DaTE /
Cetigine & Ve |75 13 /%
ORGANZATION 7Q H )0 b -
I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTFIED BY DATE
SIGNATURE 3/2/54
nTLE | pare VERIFIEED AY P T




Visdle Emission Observation Form QM{\ e \

‘[ souRce name OBSEAVATION DATE START TIME STOP TIME
1 coutbecs Do fsohalt |"E/2780 %1% 0l "B Y5 A
ADDRESS SE 7
M, o | 15| 30| 45 |m 0 {15] 30| «s
51 ] 3
[ STA zp 2 q ¢ 32
”é? S N\\) clle N 6\!\ 3 o 3
PHONE SOURCE ID NUMBER
4 _? , d 34
PROCESS EQUIPMENT OPERATING MOOE -
1 Mot o~ x Pupve W Ry (X Gn 5 g 35
[ CONTROL EQUIPMENT OPERATING MODE 6 ‘D & 3
DESCRIBE EMISSION POINT 2 7/}
1s7anr Qovad o\ <570, 8 X Ned ad
HEIGHT ABOVE GROUND ‘LE}L HEIGHTRELATIVE TOOBSERVERl g | (—| ol o s
| sranr= AV stOP START2 20 sT0 ” g SR
DISTANCE FROM OBSERVER | DIRECTIONFROM OBSERVE _'d S 52(
START 2 ey s70P | s1ART L/ sT0P A g g ¢
DESCRIBE EMISSIONS ' 12 a , 42
starr Jec Ao Qwrtsrop ‘/ ” ‘?( -
EMISSION COLOR PLUME TYPE. CONTINUOUSEY | ST
START sTOP FUGITIVEQ INTERMITTENTD | 14 4“
WATER DROPLETS PREEENT: | IF WATER DRORAET PLUME: | 15 SVS | e
NOO YE ATTACHEDNY DETACHEDD = =T s pr
| POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED | @% v R
START Und o€ Do g10p . LK ) (x| 47
DESCRIBE BACKGROUND ) 8 | AY ¢_ | »
START S .  (\ovdo  sTOP -y P
BACKGROUND CDLOR / SKY CONDITIONS 4
| sTARI YW 'sTOP START ywee¥ STOP 20 50
WIND spesq; WIND DIRECTION DRE 51
sranr = 3 %r0p START &  srop 2 P
AMBIE WET BULB TEMP. | RH.percent o
START" gd ¥ sron” 23 53
24 54
Source Layout Sketch Draw North Armw 25 | 55
26 56
X Emission Point /V 27 Sl
28 58
29 59
Sund Wind . 3 0 &
Plume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack . ) HIGHEST PERIOD % WERE
% _ RANGE OF OPACITY READINGS
Sun Locg¥8n Line MINIMUM MAXIMUM
OBSERVER'S NAME (PRINT).
0’ \'ii ae C7’ e !/
COMMENTS RVER'S SIGNATURE DATE & /]2 7z
— i
ORGANIZATION A .
| HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED BY = DATE ‘
o e ETh 32/
| rirLe l nare VERIEIED RY 1 ~arr




PARTICULATE EMISSION TEST REVIEW SHEET

1. Facility Name: BT L P (;%x:u kgbﬂiwb}f zjlawa' ﬁ?%“f
2. Run Number: : G

3. Test Date: R

4. Time of Test: . (min)
5. Volume Metered: =iz ' jJu« 7o . L S2,55Y (£t3)
6. Dry Gas Meter Calb. Factor: /.= (

7. Test Barometric Pressure: “o, | ) (in. Hg)
8. Avg. Delta H: ,/ /( Lol oo (in. Hy0)
9. Avg. Meter Temp: /i ¢ = 9 (Deg. F)
10. Volume H50 (Impingers): 1> 4 2o, X 203 (ML)
11. Weight Gain of Silica Gel: — ” (GM)
12. % COp: & 4 =

13. % co: ~
4. %03, ;. 4 »

15. % N2 . e’f’}, ‘5)‘// 4

16. Static Pressure of Stack: - G - (in. Ho0)
17. Stack Temp: /.- /G L/ (Deg. F)
18. Pitot Coefficient: ., & -

19. Avg. Root Delta P: RN AT Ry
20. Stack Diameter: 4 . (in.)

21. Mass Particulate: 24, 2R (mg)

22. Nozzle Diameter: ‘2724, (in.)

Coal Data

1. % Hydrogen: 4. % Nitrogen:
2. % Carbon: 5. % Oxygen:
3. %. Sulfur. 6. F Factor:

7. Gross Calorific Value:




PARTICULATE EMISSION TEST DATA
FACILITY :southern ohio asphalt plant #48
PROCESS/RUN NUMBER :

SOURCE/RUN :1
TEST DATE :5-13-94

***********************************************************

VOLUME METERED AT STD. CONDITIONS

46.12255849783178 DSCF

VOLUME WATER COLLECTED AT STP.
PERCENT MOISTURE BY VOLUME

9.079803 SCF
16.44821481116643 %

MOLECULAR WEIGHT OF STACK GAS
PERCENT EXCESS AIR

27.45806208337596 LB/LB-MOL
150.3237742830712 %

AVERAGE STACK GAS VELOCITY
ABSOLUTE STACK PRESSURE

67.66737204455806 FT/SEC
30.05441176470588 IN. HG

STACK FLOW RATE AT ACTUAL COND.
STACK FLOW RATE AT STD. COND.

39056.30793057565 ACFM
27031.72488708912 DSCFM

8.313936010683936E-003 GR/DSCF’/
1.188061455926734E-006 LB/DSCF

STACK EMISSIONS

STACK EMISSION RATE

1.926921025533962 LB/HR+~

ISOKINETIC VARIATION 90.82453765485317 % —

***********************************************************

TIME OF TEST = 60 MIN
VOLUME METERED = 45.883 CU.FT
DRY GAS METER CALB. FACT. = 1.01

TEST BAR. PRESSURE = 30.1 IN HG
AVERAGE DELTA H = 1.16

AVG. METER TEMP. = 75 DEG. F
VOL. H20 (IMPINGERS) = 192.9 ML
WEIGHT GAIN OF SILICA GEL = 0 GM

$C02 =5 %

$Co =0 %

%02 =13 %

$N2 = 82 %

STATIC P OF STACK =-.62 IN. H20
STACK TEMP. = 180 DEG. F
PITOT COEFFICIENT = .84

AVG. ROOT DELTA P = 1.07

STACK DIAMETER = 42 IN.

MASS PARTICULATE = 24.9 MG
NOZZLE DIAMETER = .235 IN

***********************************************************



PARTICULATE EMISSION TEST DATA

FACILITY :southern ohio asphalt plant #48

PROCESS/RUN NUMBER :
SOURCE/RUN :2
TEST DATE :5-13-94

***********************************************************

VOLUME METERED AT STD. CONDITIONS

VOLUME WATER COLLECTED AT STP.
PERCENT MOISTURE BY VOLUME

MOLECULAR WEIGHT OF STACK GAS
PERCENT EXCESS AIR

AVERAGE STACK GAS VELOCITY
ABSOLUTE STACK PRESSURE

STACK FLOW RATE AT ACTUAL COND.
STACK FLOW RATE AT STD. COND.

STACK EMISSIONS

STACK EMISSION RATE

ISOKINETIC VARIATION

49.35168398165952 DSCF

9.762318 SCF
16.51439197608177 %

27.45057082830755 LB/LB-MOL
150.3237742830712 %

67.25329949690759
30.05441176470588

FT/SEC
IN. HG

38817.31320626472
26678.29262918598

ACFM
DSCFM

8.737290507862835E-003 GR/DSCF
1.248558813573599E-006 LB/DSCF

1.998565043595945 LB/HR+

98.47082504005503 %

***********************************************************

TIME OF TEST

VOLUME METERED

DRY GAS METER CALB. FACT.
TEST BAR. PRESSURE
AVERAGE DELTA H

AVG. METER TEMP.

VOL. H20 (IMPINGERS)
WEIGHT GAIN OF SILICA GEL
%C02

%Co

302

3N2

STATIC P OF STACK
STACK TEMP.

PITOT COEFFICIENT
AVG. ROOT DELTA P
STACK DIAMETER
MASS PARTICULATE
NOZZLE DIAMETER

IO T N T 1 O 20 T T Y

60 MIN
50.292 CU.FT
1.01

30.1 IN HG
1.13

88 DEG. F
207.4 ML

0 GM

5 %

0%

13 %

82 %

-.62 IN. H20
184 DEG. F
.84
1.06
42 1IN.

28 MG
.235 IN

***********************************************************



PARTICULATE EMISSION TEST DATA

FACILITY :southern ohio asphalt #48

PROCESS/RUN NUMBER :
SOURCE/RUN :3
TEST DATE :5-13-94

***********************************************************

VOLUME METERED AT STD. CONDITIONS

VOLUME WATER COLLECTED AT STP.
PERCENT MOISTURE BY VOLUME

MOLECULAR WEIGHT OF STACK GAS
PERCENT EXCESS AIR

AVERAGE STACK GAS VELOCITY
ABSOLUTE STACK PRESSURE

STACK FLOW RATE AT ACTUAL COND.
STACK FLOW RATE AT STD. COND.

STACK EMISSIONS

STACK EMISSION RATE

ISOKINETIC VARIATION

o n 1] o nn

50.85420170806329

9.555210000000001
15.81741938851657

27.52946812521993
150.3237742830712

67.94812775050643
30.05441176470588

DSCF

SCF
%

LB/LB-MOL
%

FT/SEC
IN. HG

39218.3547335395 ACFM
27052.9193418625 DSCFM

8.842533849640592E-003 GR/DSCF +~
1.263598087113641E-006 LB/DSCF

2.051041027873024

100.0634836055504

LB/HR +
$

***********************************************************

TIME OF TEST
VOLUME METERED

DRY GAS METER CALB. FACT.
TEST BAR. PRESSURE
AVERAGE DELTA H

AVG. METER TEMP.

VOL. H20 (IMPINGERS)
WEIGHT GAIN OF SILICA GEL
$C02

$Co

$02

¥N2

STATIC P OF STACK

STACK TEMP.

PITOT COEFFICIENT

AVG. ROOT DELTA P

STACK DIAMETER

MASS PARTICULATE

NOZZLE DIAMETER

60 MIN
52.388 CU.FT
1.01

30.1 IN HG
1.15

94 DEG. F
203 ML

0 GM

5 %

0 %

13 %

82 %

-.62 IN. H20
187 DEG. F
.84
1.07
42 IN.

29.2 MG
.235 1IN

***********************************************************



P.O. BOX 266
THORNVILLE, OHIO 43076 ( C
(614)-246-6315

HOT MIX ASPHALT FACILITY
EMISSION COMPLIANCE
EVALUATION

SOUTHERN OHIO ASPHALT
PLANT #48
MAY 13, 1994

|, Larry E. Shively certify that to the best of my
knowledge all applicable State and Federal test
pr res were followed.
=GN,
Ly E. Shively
THE SHELLY COMPANY
AIR QUALITY CONTROL MANAGER

| certify that all tests and data remained under my direct

AL

Té&d Green
STACK TESTING CREW
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Asphalt Cement Plant Baghouse Outlet Compliance
Emission Evaluation for the
Southern Ohio Asphalt

Plant #48

1.0 INTRODUCTION
The Shelly Company of Thornville, Ohio, conducted a
compliance emission test on the baghouse outlet stack of
Southern Ohio Asphalt Plant #48 located at Spring Valley,

Ohio. The test was conducted on May 13, 1994.

The tests were conducted in order to determine
compliance with current Ohio EPA and U.S. EPA particulate
emission regulations. All tests were performed in
accordance with procedures and requirements established
by U.S. EPA and the Ohio EPA.

The emissions for three test runs at the outlet
stack averaged .0086 grains per dry standard cubic foot

and 1.99 pounds per hour.



2.0 THE SOURCE
The following is information concerning THE SOURCE:

A. SOURCE IDENTIFICATION: PLANT #48

B. LOCATION: SPRING VALLEY, OHIO

C. PLANT DESCRIPTION: BATCH PLANT

D. TYPE OF FUEL: #2 FUEL OIL

E. TYPE OF MIX: ODOT 402 AND 404

F. TYPE OF EMISSION CONTROL EQUIPMENT: BAGHOUSE

G. STACK DIMENSIONS: 42.0" DIAMETER

H. TEST LOCATION (See next page for locations):

I. TEST TIME: 60 MINUTES

J. TEST DATE: 05-13-94

K. TESTING COMPANY: THE SHELLY COMPANY

L. SAMPLING TEAM: TED GREEN, KEITH OLIVE,CURT WARD

M. EPA REPRESENTATIVE: JON HILTY RAPCA

N. REMARKS:



3. TEST PROCEDURES
3.1 OBJECTIVES
The following methods of sampling will be employed in the test
program:
Testing will be conducted to determine the following:
A. Gas Volume - ACFM and SCFM
B. Gas Temperature - F
C. Moisture - % by volume
D. Flue Gas Molecular Weight - % by volume O , CO and

(N & CO) by difference. 2 2
2

E. Stack Gas Velocity - feet per second
F. particulate Emissions - grains/DSCF, lbs./hr.

An illustration of sample train Figure 2.

3.2 METHODS OF TESTS:

A. Sampling and traverse locations were determined as
per Method One of the Federal Register, Volume 40,
Part 60, App. A 7-1-92.

B. Gas Flow, gas temperature, and static pressure
measurements were made as per Method Two of the
Federal Register, Volume 40, Part 60, 7-1-92.

C. Excess air and molecular weight determinations were
made as per Method Three of the Federal Register,
Volume 40, Part 60, 7-1-92.

D. Moisture content sampling was conducted as per Method
Four of the Federal Register, Volume 40, Part 60, 7-1-92.

E. Particulate sampling was conducted as per Method Five
of the Federal Register, Volume 40, Part 60, 7-1-92.

3.3 ANALYTICAL METHODS

All samples generated during the test program were
analyzed by The Shelly Company at The Shelly Company Labora-
tory in Thornville, Ohio.
3.4 EQUIPMENT CALIBRATION

All flow measurement equipment was inspected and a



calibration factor of .84 was assumed as per instructions in

Method 2, Section 4.1, of the Federal Register, Volume 40, Part

60, 7-1-92 for pitot tubes.

A. Nozzle Diameter

Probe nozzles were field calibrated with NBS traceable

micrometers as per instructions in Method 5 of the Federal

Register, Volume 40, Part 60, 7-1-92.

B. Metering System

The metering system was calibrated before field use and

a post-test calibration was performed after the test program in

accordance with Method 5 of the Federal Register, Volume 40,

Part 60, 7-1-92.

4. FIELD DATA SHEETS

The field data sheets generated during the test are

contained in the next section.

HEATED AREA

PROBE
STACK
WALL

—

T

 v—
T

—. 4}

/
REVERSE-TYPE %

PITOT TUBE VELOCITY

THERMOMETER
FILTER HOLDER
/ CHECK VALVE
VACUUM LINE
ooo red o © °

PRESSURE == ~
GAUGE IMPINGERS ICE BATH
FINE CONTROL VALVE
N7
L. 2 VACUUM
I GAUGE
i
ORIFICE
GAUGE COARSE CONTROL VALVE
DRY TEST METER AIR-TIGHT

PUMP

Figure 1
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Plant :

* TRAVERSE POSITIONS IN ROUND STACK *

48 SOUTHERN OHIO AS

Inside of Near Wall to
outside of Nipple

Number of Points

: 1

Area of Round Stack :

PHALT

3.0 inches
2

9.62 sq. ft.

Point Distance Nipple |Total Dist
1 0.9 3.00 3.9
2 2.8 3.00 5.8
3 5.0 3.00 8.0
4 7.4 3.00 10.4
5 10.5 3.00 13.5
6 14.9 3.00 17.9
7 27.1 3.00 30.1
8 31.5 3.00 34.5
9 34.6 3.00 37.6

10 37.0 3.00 40.0
11 39.2 3.00 42.2
12 41.1 3.00 44.1

Diameter = 42.0 r
t
f 1

# Diameters
UpStream ->

Port

Port
DownStream ->

- L d

(Not Drawn to Scale)



Plant No.
Sample Location
Sample Type
Operator
Ambient Temp.
Baro. Pressure

Static Pres,

Filter No.
Pitot Tube No. & Cp.
EPL Representative

48

(8)

{Ps)

EPL Method &

Run No. _| File Name:"SOA4LS"
!
Date 05/13/%& Probe Length and Type : »ff :l:
: STACK OUTLET Nozzle I.D. : P e S
: 1-9% // Assumed Moisture %
. letm e GIIV‘( Sample Box Number : 1
o2 Meter H @
o, e K Factor )
-t Pre-Test Leak Check Rate (o] CPM @ 7.
r 8.5 Post Test Leak Check Rate 7> CPM @ 723
84 Y Production Rate _/3& _ TPH
Ten Sty Fyrite: 02 2 coz _ .5

Schematic of Traverse Point Layout
Read and Record all data every 2.5 minutes

Note: dPs=Delta Ps, dH = Delta H

TRAV.| Elapsed |Clock| GAS |VELOC HEAD |ORIFICE Prs STK |PROB|DRY GAS MIR |BOX |IMPNGR |PUMP
Point| TIME Time | Meter | dPs in H20| dH in H20 |Temp|Temp Inlet Outlet|Temp| Temp |VAC.
Reading

No. (minutes) {24 hr JdP |DesirlAct. o | °F |Inlet|Outlet| °F °F Hg
A-01 0.0- 2.5| 8:16(138.143| 0.94| 0.97| 1.71}| 1.71} 181 246 54 49 245 41 4
R-02 2.5- 5.0| 8:17(139.700f 1.00} 1.00} 1.82| 1.82| 182 245 64 49 245 37 4
A-03 5.0- 7.5| 8:19|141.500} 1.10| 1.05| 2.00] 2.00} 183 245 70 50 245 36 A
A-04 7.5-10.0| 8:21/143.300| 1.30| 1.1&| 2.37} 2.37] 183 246 75 51 245 36 £
A-05] 10.0-12.5] 8:24145.300} 1.40} 1.18} 2.55 2.55| 178} 246 81 52 246 37 L
A-06| 12.5-15.0| 8:26|147.400| 1.20| 1.10| 2.18 2.18| 179 245 85 54 246 38 :
A-07| 15.0-17.5| 8:28|149.400| 1.20| 1.10| 2.18| 2.18 183] 245 87 55 246 36 !
A-08] 17.5-20.0} 8:32)151.400| 1.10} 1.05| 2.00| 2.00} 181 246 89 57 246 39 {
A-09] 20.0-22.5| 8:34]153.200| 1.00] 1.00} 1.82; 1.82) 173 246 30 59 246 40 {
A-10| 22.5-25.0] 8:36|155.000{ 1.10| 1.05| 2.00} 2.00} 177 245 91 61 245 39 L
A-11) 25.0-27.5| 8:39(156.900f 0.97| 0.98| 1.77} 1.77| 180 245 92 63 245 39 i
a-12! 27.5-30.0| 8:42)158.700| 0.81} 0.90] 1.47| 1.47} 178 245 91 6L 245 39

B-01| 30.0-32.5| 8:47|160.300| 1.30| 1.1&4{ 2.37} 2.37| 180 245 82 66 245 39 |
B-02| 32.5-35.0) 8:49|162.200{ 1.20] 1.10| 2.18] 2.18| 184 245 89 66 245 38

B-03| 35.0-37.5| 8:51|164.100} 1.10| 1.05| 2.00{ 2.00| 180} 245 92 67 245 40

B-04] 37.5-40.0| 8:541166.100| 1.50| 1.22} 2.73] 2.73| 174| 245 93 68 245 41




Schematic of Traverse Point Layout

Run No. _JL_

Read and Record all data every 2.5 minutes

File Name:"SORLB"

Note: dPs=Delta Ps, dH = Delta H
TRAV.| Elapsed |Clock| GAS |VELOC HERD ORIFICE Prs|STK |PROB|DRY GAS MIR |BOX IMPNGR | PUMP
Point| TIME Time | Meter | dPs in H20| dH in H20 |Temp Temp|Inlet Outlet|Temp| Temp VAC.
Reading
No. (minutes) |24 hr JaP |Desir|Act. | °F | °F |Inlet Outlet| °F °F Hg
B-05| 40.0-42.5| 8:56}168.200| 1.40| 1.18} 2.55 2.55| 183| 245} 96 69 265) 42 5
B-06| 42.5-45.0] 8:59/170.300| 1.30| 1.1&k| 2.37 2.37] 186} 245} 97 70 265 43 éj
B-07| &5.0-47.5] 9:01{172.400| 0.95 0.97| 1.73| 1.73| 178| 245 98 71 245 bh b
B-08| 47.5-50.0| 9:04[174.300| 1.30 1.14| 2.37] 2.37} 183] 245 97 72 245 L3 5
B-09| 50.0-52.5| 9:06|176.200} 1.40 1.18} 2.55| 2.55| 185| 245 98 72 245 bh 5
B-10| 52.5-55.0| 9:09(178.300| 0.82} 0.91 1.49) 1.49] 180} 245 99 73 245 Ll 3
B-11| §5.0-57.5| 9:12|180.000} 1.30 1.141 2.37| 2.37} 175} 245 97 74 245 L5 5
B-12| 57.5-60.0| 9:14(182.000| 1.10{ 1.05| 2.00) 2.00 178| 245} 100 Th 265 45 b
Final Gas: 184.026
Vol. Vm| Ave | Ave Ave | Ave Ave | Ave
Gas Mtr| dp JP Act.| Stk Inlet|Outlet
45.883} 1.16} 1.07 2.11| 180 88 63
+460 Ave+ 460
640 535




EPA Method 5

Run No. _2e File Name:"SOR48"
{

Plant No. 48 Date 05/13/9%& Probe Length and Type : fi S3
Sample Location : STACK OUTLET Nozzle I.D. : LT3
Sample Type ¢ 1-5 , Assumed Moisture % 1 5
Operator : -frrte») We Sample Box Number : 2
Ambient Temp. Je Meter H@
Baro. Pressure : =l ! K Factor £.'.a
Static Pres, (Ps) - e Pre-Test Leak Check Rate _©Oo T CPM @ kA
Filter No. (s) o Post Test Leak Check Rate _oef CPM Q=0
Pitot Tube No. & Cp. : .8%3 oo Production Rate ¥ & TPH
EPR Representative SRS Fyrite: 02 'y co2 __ 2~

Schematic of Traverse Point Layout
Read and Record all data every 2.5 minutes

Note: dPs=Delta Ps, dH = Delta H

TRAV.!| Elapsed |Clock| GAS {VELOC HERD |ORIFICE Prs 3TK |PROB|DRY GAS MTR |BOX |IMPNGR|PUMP
Point| TIME Time | Meter | dPs in H20| dH in H20 |Temp|Temp Inlet Outlet|Temp{ Temp |VAC.
Reading

No. (minutes) {24 hr JdP |Desir|Act. °p | °F |Inlet|Outlet| °F °F Hg
3-01 0.0- 2.5| 9:40{184.136| 0.88] 0.94] 1.90} 1.90 186 243 72 67 241 50 3
A-02 2.5- 5.0| 9:43[185.900| 1.20] 1.10| 2.59} 2.5%9 186| 245 83 67 245 b2 b
L-03 5.0- 7.5| 9:45!/188.000} 1.10| 1.05| 2.38} 2.38} 181 245 89 68 245 38 3
L-04 7.5-10.0] 9:47/190.100} 1.10| 1.05| 2.38] 2.38| 179 245 92 68 245 38 4;
A-05| 10.0-12.5| 9:50{192.200| 1.10} 1.05| 2.38| 2.38 1851 245 95 69 245 38 3
A-06| 12.5-15.0| 9:52(194.200| 1.30| 1.14; 2.81} 2.81 185} 245 97 70 245 38 AAZ
A-07| 15.0-17.5| 9:55[196.400} 1.30} 1.1&| 2.81} 2.81 180| 245| 100 71 245 39 4
A-08| 17.5-20.0| 9:58[198.700| 1.10{ 1.05| 2.38} 2.38 177) 245} 101 72 245 40 3
A-09| 20.0-22.5(10:00{200.800| 1.10; 1.05| 2.38| 2.38 177| 245| 101 73 245 L1 3
A-10] 22.5-25.0(10:02]202.900] 1.10} 1.05| 2.38} 2.38| 181 2451 102 74 245 42 3
A-11| 25.0-27.5]10:05(205.000| 1.00| 1.00| 2.16} 2.16 180) 245 103 75 245 43 K
A-12] 27.5-30.0(10:07{207.000} 1.00| 1.00{ 2.16| 2.16| 182 245( 103 76 245 43 2
B-01| 30.0-32.5(10:12|209.000| 1.10} 1.05| 2.38| 2.38} 182 245 90 77 245 45 :
B-02| 32.5-35.0|10:15(211.000| 1.20| 1.10} 2.59| 2.59| 185 245 99 77 245 43 L
B-03} 35.0-37.5{10:17{213.500} 1.40{ 1.18| 3.02| 3.02} 184} 245 104 78 245 43 {
B-04| 37.5-40.0/10:19(215.500] 1.40| 1.18| 3.02| 3.02| 186| 245 107 79 245 43 4




Run No.

L

Schematic of Traverse Point Layout

Read and Record all data every 2.5 minutes

File Name:"SOA48"

Note: dPs=Delta Ps, dH = Delta H
TRAV.| Elapsed |Clock| GAS |VELOC HEAD |ORIFICE Prs|STK |PROB|DRY GAS MTR |BOX |IMPNGR |PUME
Point| TIME Time Metgr dPs in H20| dH in H20 |Temp|Temp|Inlet Outlet|Temp| Temp |VAC.
No. (minutes) {24 hr Reading JdP |Desir|Act. °F | °F |Inlet|Outlet| °F °F Hg
B-05| 40.0-42.5]10:22|217.800} 1.30{ 1.14] 2.81| 2.81| 185| 245] 108 80 25| 43 :
B-06| 42.5-45.0110:25|220.100| 1.30} 1.14]| 2.81| 2.81| 186 245{ 109 80 245 43 b
B-07| 45.0-47.5{10:27|222.400| 1.10| 1.05| 2.38| 2.38| 186 245| 109 81 245 bl 4
B-08| 47.5-50.0{10:30|224.500| 1.10| 1.05| 2.38| 2.38| 187| 245| 108 82 245 44 3
B-09| 50.0-52.5110:32(226.600| 1.10| 1.05| 2.38{ 2.38]| 188| 245| 107 82 245 45 3
B-10| 52.5-55.0{10:35)228.700| 0.75| 0.87) 1.62| 1.62| 188| 245]| 107 82 245 47 2
B-11} 55.0-57.5|10:37|230.500| 0.82| 0.91| 1.77| 1.77| 185| 245 105 82 245 47 3
B-12y 57.5-60.0(10:40)232.200| 1.20{ 1.10| 2.59| 2.59| 185| 245 105 83 245 48 4
Final Gas: 234.428
Vol. Vm| Ave | RAve Ave | Ave Ave | Ave
Gas Mtr| dp JP Act.] Stk Inlet|Qutlet
50.292] 1.13}| 1.06 2.44) 184 100 76
+460 Ave+ 460
644 548




EPA Method 5

Run No. _:i_ File Name:"SOR48"
!
Plant No. 48 Date 05/13/94 Probe Length and Type : y SS
Sample Location : STACK OUTLET Nozzle I.D. : 38
Sample Type : 1-5 ; Assumed Moisture % /¢
Operator t Tlerero £ .0 ve Sample Box Number : 3
Ambient Temp. & Meter Ha
Baro. Pressure ! _Ro.d K Factor
Static Pres, (Ps) P .62 Pre-Test Leak Check Rate L ChMa ZZS:_
Filter No. (8) : [T Post Test Leak Check Rate 6) CPM @ 2T
Pitot Tube No. & Cp. : .84 I Production Rate __/%2  TpPH -
EPR Representative T on ffw4ﬂ/ Fyrite: 02 =4 Co2 -

Schematic of Traverse Point Layout
Read and Record all data every 2.5 minutes

Note: dPs=Delta Ps, dH = Delta H

TRAV.| Elapsed |{Clock| GAS VELOC HEAD |ORIFICE Prs|STK PROB (DRY GAS MTR |BOX |IMPNGR PUm&q
Point| TIME Time Metgr dPs in H20| dH in H20 Temp |Temp|Inlet OCutlet Temp| Temp |VAC.
No. (minutes) |24 hr Reading JdP |Desir|Act. | °F | °F |Inlet Outlet| °F °F Hg
A-01 0.0- 2.5/11:09{234.608] 0.94 0.97} 2.17| 2.17| 186} 245 78 76 245 57 &
A-02 2.5- 5.0111:12/236.400| 0.95 0.97) 2.19{ 2.19| 184| 245 B8 76 245 52 b
A-03 5.0- 7.5[11:14{238.400( 1.00 1.00f 2.31| 2.31 184&| 245 83 76 245 48 L
A-04 7.5-10.0111:16{240.400] 1.10 1.05] 2.54] 2.54] 185| 245 97 76 245 49 5
A-05] 10.0-12.5/11:19 242.600| 1,10} 1.05| 2.54 2.54) 185| 245| 100 77 245 50 5
R-06f 12.5-15.0|11:21 244.700] 1.10] 1.05| 2.54 2.54) 186 245| 102 78 245 51 5
A-07| 15.0-17.5|11:2¢ 246.800| 1.10] 1.05] 2.54 2.54) 188 245| 104 78 245 52 5
A-08| 17.5-20.0{11:27 249.000| 1.20/ 1.10] 2.77 2.77| 187 245| 106 80 245 54 5
R-09] 20.0-22.5{11:29 251.200| 1.30) 1.14] 3.00 3.00| 187| 245| 108 81 245 52 5
RA-10| 22.5-25.0{11:31 253.500| 1.30] 1.14| 3.00 3.00] 187 245| 110 82 245] 51 5
R-11{ 25.0-27.5|11:34 255.900| 1.40| 1.18] 3.23 3.23] 186 245| 111 83 245 52 6
A-12| 27.5-30.0|11:36 258.200| 1.40] 1.18] 3.23 3.23| 187 245] 113 84 245 55 6
B-01| 30.0-32.5[11:43 260.700| 1.10] 1.05] 2.54 2.54) 185 245 95 85 245 56 5
B-02] 32.5-35.0(11:46 262.800] 1.30| 1.14] 3.00 3.00] 187 245| 104 85 245 54 5
B-03| 35.0-37.5(11:48 265.100| 1.40| 1.18 3.23| 3.23| 189 245| 108 86 245 55 6
B-04| 37.5-40.0(11:50 267.500( 1.30| 1.14] 3.00 3.00] 189 245| 110 86 245 55 6




Schematic of Traverse Point Layout

Run No.

4

-

Read and Record all data every 2.5 minutes

File Name:"SOR&48"

Note: dPs=Delta Ps, dH = Delta H
TRAV. | Elapsed |Clock| GAS |VELOC HEAD |ORIFICE Prs|STK |PROB|DRY GAS MTR |BOX |IMPNGR PUM;
Point{ TIME Time | Meter | dPs in H20| dH in H20 |Temp|Temp|Inlet Outlet|Temp| Temp |VAC.
Reading
No. (minutes) (24 hr JdP |Desir|Act. | °F | °F [Inlet|Outlet| °F °F Hg
B-05| 40.0-42.5)11:531269.800f 1.20} 1.10} 2.77| 2.77{ 192} 245} 112 87 245 56 5
B-06] 42.5-45.0/11:56{272.200| 1.30| 1.14} 3.00| 3.00| 188} 245] 113 87 245| 55 5
B-07| 45.0-47.5|11:58|274.400| 1.30| 1.14] 3.00} 3.00] 182] 245} 114 88 245 51 5
B-08| 47.5-50.0(12:01|276.800| 1.20] 1.10] 2.77| 2.77{ 191} 245] 11& 89 245 51 5
B-09| 50.0-52.5|12:03{279.000| 1.10} 1.05} 2.5&4| 2.54| 191} 245 11& 89 245 48 5
B-10| 52.5-55.012:06{281.200| 0.78| 0.88| 1.80| 1.80| 183} 245| 113 90 245} 48 b4
B-11f 55.0-57.5}112:08(283.100] 0.89| 0.94| 2.06| 2.06| 185| 245| 111 90 245) 52 4
B-12| 57.5-60.0]12:08]286.000] 0.90| 0.95; 2.08| 2.08| 185| 245 112 90 245 55 4
Final Gas: 286.996
Vol. Vm| Ave | RAve Ave | Ave Ave | Ave
Gas Mtr| dp JP Act.| Stk Inlet{Outlet
52.388| 1.15( 1.07 2.66| 187 105 83
+460 Ave+ 460
647 554




PARTICULATE CALCULATIONS

PLANT #48 LOCATION SPRING VALLEY, OH. DATE 5-13-94
RUN #1 # ml----= 60 X .000003 gm/ml RESIDUE d)_= . 0002
BEAKER #3B BEAKER# BEAKER#_
TINAL------- = 64.4985 ©.0000 0.0000
INITIAL-----= 64,4895 ©.0000 ©.0000
NET------- aj)= . 0090 b)= ©0.0000 c)= @.0000
TOTAL(a+b+c)= . 0090 FINAL----= . 6305 FILTER#= 685
RESIDUE---d)= . 0002 INITIAL--= .6144
NET BACK 1/2= . 0088 FILTER NET -0161 TOTAL----= . 02459
TOTAL*100Q@~~---—--- = 24.9 mg OF PARTICULATE
RUN #2 # ml----= 65 X .000003 gm/ml RESIDUE d)-= . 0002
BEAKER #8B BEAKER# BEAKER#
TINAL---~~-- = 63.9060 ©.0000 Q.0000
[NITIAL----- = 63.8998 ©.0000 @.0000
NET ——————— aj)= . 0062 b)= ©.0000 cl= ©0.0000
[OTAL(a+b+c)= . 0062 FINAL----= .6277 FILTER#= 687
RESIDUE---d)= . 0002 INITIAL--= . 6057
NET BACK 1/2= . 0060 FILTER NET -0220 TOTAL----= . 0280
TOTAL*100@~~--—---__ = 28.0 mg OF PARTICULATE
tUN 43 #F ml----= 65 X .000003 gm/ml RESIDUE d)-= . 0002
BEAKER #13A BEAKER# BERKER#___
2 INAL-~---mo = 96.6627 ©.0000 ©.0000
-NITIAL--~--- = 96.6558 ©.0000 0.0000
NET------- a)= . 0069 b)= ©.0000 c)= ©.0000
'OTAL(a+b+c)= . 0069 FINAL----= -6352 FILTER #= 688
RESIDUE---d)= . 0002 INITIAL--= .6127
+ET BACK 1/2= . 0067 FILTER NET .©225 TOTAL----= . 0292
TOTAL*1000-~--ceo_ = 29.2 mg OF PARTICULATE




MOISTURE DETERMINATION

LOCATION SPRING VALLEY

"LANT #48

DATE 05-13-94 TECHNICIAN T. GREEN K.OLIVE

RUN #1

<MPINGER # 1 2 3 4
TYPE MODIFIED STANDARD MODIFIED MODIFIED
\MOUNT (ml /gms ) 150 (H20) 150(H20) 0 200(H20)
FINAL WT. (VOL)- 823.3 718.4 518.2 697.9
‘NITIAL WT (VOL) 674.7 686.9 515.0 688.3
NET WT. (VOL)=--- 148.6 31.5 3.2 9.6

TOTAL-=-==———= 192.9
B RUN #2
IMPINGER # 1 2 3 4
TYPE MODIFIED STANDARD MODIFIED MODIFIED
\MOUNT (ml /gms ) 150(H20) 150 (H20) 0 200(H20)
FINAL WT. (VOL)- 789.4 748.8 532.3 696.1
INITIAL WT (VOL) 668.4 676.7 529.0 685.1
JET WT. (VOL)=--—- 121.0 72.1 3.3 11.0

TOTAL======== 207.4

RUN #3

IMPINGER # 1 2 3 4
[YPE MODIFIED STANDARD MODIFIED MODIFIED
AMOUNT (ml /gms ) 150(H20) 150 (H20) 0 200 (H20)
TINAL WT. (VOL)- 802.1 748.2 518.4 709.7
INITIAL WT (VOL) 674.5 688.0 515.0 697.9
{ET WI'. (VOL)-=-- 127.6 60.2 3.4 11.8

TOTAL-=——==== 203.0



5.

TEST SUMMARY
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wing the test results. s appear
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B. Test Results
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DﬁY GAS METER CALIBKATION FACTOR---Y=
JOLUME OF GAS METER CONDITIONS----Vn=
AVE SQ ROOT DELTA P--------------—-- p=
-AVE DELTA H PRESS ACROSS ORIFICE--"H=
AVE STACK TEMPERATURE DEGREES R---Ts

AVE METER TEMPERATURE DEGREES R---Tm=

TOTAL WATER COLLECTED---=-------- Vles
TONS PER HOUR PRODUCTION--------- tph=
_TOTAL PARTICULATE IN mg-------=-~- Pmg=
TYRITE FOR OXYGEN-------===cmmcommnn =
'FYRITE FOR CARBON DIOXIDE----------- -
3AROMETRIC PRESSURE-----=---—----- Pb=
STACK STATIC PRESSURE (-+)---------- -
'ABSOLUTE PRESSURE IN STACK---==~=- Ps=
SAMPLING TIME IN MINUTES----------- 0=
DIAMETER OF NOZZLE--=rm-mmmmmmmmm- dn=
AREA OF STACK (SQ. FEET)-===mm-==mm As=
1. VOL OF GAS AT STD COND----Vm(std)=
2. VOL OF WATER STD COND----Vwc(std)=
3. MOLE FRAC OF WATER VAPOR------ Bws=
4. % MOISTURE-=---=---cmmmommmmmeem -
5. MOLECULAR Wt OF STACK GAS------ Ms=
6. STACK VELOCITY (fpsj-----==-n-n~= Vs=
7. VOL FLOW RATE (dscf/hr)------- Osd=
3. ACTUAL FLOW RATE (acf/hr)----- Acf=
9. AREA OF NOZZLE-----m-=m-mmmmm e A=
1@. % ISOKINETIC------mmmmmmmmeom- I=
11. CONCENTRATION GRAINS/DSCF---=-~- -
2. POUNDS/DSCF---m=--mm-mm e mmmmem— -
13. POUNDS/HOUR EMISSION---=-------= -
i4. POUNDS/TON ASPHALT----=mnmeooomo -

RUN #1
l1.01

45.883

1.070

.00

.90

.00

.90

.00

5.00

30.

60.

. 235

46.23

9.08

.1642

l16.42

27.46

67.66

l.62e+06

1.94e+06

3.01e-04

90.28

8.295e-03

1.19e-06

1.93

l.46e-02

RUN #2

1

1.

143.

28,

13.

30.

30.

60

.21

292

060Q

.44

. 00

.00

.40

%1%}

%17]

%1%

.00

10

@5

. 00

. 235

49

9.

.1

16

27

67

1.60e

1.92e

3.01e

97

8.709%e

1.25e

2.

1.40e

.51

76

647

.47

.46

.25

+06

+06

-04

.95

-03

-06

00

-2

RUN #3

1.

21

52.388

1.070

2.

647

554.

203.

142,

29.

13.

30.

30.

60.

66

. 00

00

417]

%1%

20

00

.00

1o

.62

@5

00

.235

51.

9.

.62

04

56

.1577

15.

27.

68.

77

46

@3

1.63e+06

1.93e+06

3.01e-

99.

8.810e-~

1.26e~

2,

l1.45e~

04

44

03

06

a5

02

AVERAGE

13.00

3e.

30.

16.22
27.46
67.65

1.62e+06

1.93e+06

95.89

8.605e-03

o
1.23e-06

1.99

1.43e-02



FORMULAS USED IN CALCULATION

Gas Volume Sampled - Standard Cubic Feet = Vm

7.64)(V + !H .6
Tm

Volume of Water Vapor - Standard Cubic Feet = Vwc
(.04707)(Vlc)

Stack Gas Molecular Weight = Ms

Md(1 - Bws) + 18(Bws)

Average Stack Velocity = Vs

85.49(Cp)[(Ts/Ps * Ms)~.5](!P ~.5)

DRry Molecular Weight = Md

.44(CO2) + .32(02) + .28(100 - (CO2 + 02))
Isokinicity 3 =1

1.667 * (Ts)(.00267(V1) + (Vm/Tm)(Pbar + (!H/13.6))
0 * Vs * Ps * A’

Stack Gas Volumetric Flow Rate = SCFH(Osd)

3600 * (1 - Bws) * Vs * A * (528/Ts) * (Ps/29.92)

Vlic = Volume of Water Collected

Bws = Water Vapor and in the gas Stream
vm = Volume of Meter at Meter Conditions
Tm = Temperature of Meter (+460)

Ts = Temperature of Stack (+460)

Ps = Absolute Stack Gas Pressure

Al = Area of Nozzle

A = Area of Stack

0 = Time of Test (min)

Pbar = Barometric Pressure

Y = Calibration Factor of Sampling Train
! = Delta

~.5 = Square Root



-DATE 5~14-94 PRETESTY= ~H@= TEST #1 TEST #2 TEST #3
MINIMUM VOL OF GAS  —===———=————————e 4.000 10.000 10.000
ORIFICE MANOMETER SETTING--——————=- ~H .500 2.000 5.900
NET TEST METER INITIAL READING----Vwi 496.018 500.814 511.671
WET TEST METER FINAL READING------ vwf 500.591 511.121 522.913
_NET TEST METER AVERAGE TEMP----———-- F 70.900 71.500 55.000
DRY TEST METER INITIAL READING----Vdi 287.505 292.549 303.919
DRY TEST METER FINAL READING------ vaf 292.322 303.377 315.132
DRY TEST METER AVERAGE TEMP--——=———- F 81.000 93.800 59.500
TOTAL TEST TIME MINUTES---—-————=———— o) 12.000 14.000 9.000
BAROMETRIC PRESSURE INCHES Hg------ Pb 30.100 30.100 30.080
VOLUME OF WET TEST METER------————- vw 4.573 10.307 11.242
VOLUME OF DRY TEST METER---————-==-— vd 4.817 10.828 11.213
AVE WET TEST TEMPERATURE-—-———————- Rw 530.900 531.500 515.000
AVE DRY TEST TEMPERTURE---———-~———- Rd 541.000 553.800 519.500
(Vw*Pb*Rd) /(Vd* (Pb+*H/13.6)*Rw)————— 4 .966 .987 .997
((.0317*~H)/(Pb*Rd) ) *( (RW*0) /Vw)~2-~H@ 1.889 1.982 2.035
AVERAGE Y FOR 3 TESTS—————==m=mm-—mm- .983 LIMITS= .98-1.02

AVERAGER ~H@ FOR 3 TESTS--—--—=====——- 1.969 LIMITS= +-0.2 OF AVE “H

DIFF BETWEEN AVE= .080 -.014 ~.066

-NOTE ~H=DELTA H and Y=GAMMA



- ) - .
@ E mb
State of Ohio Environmental Protection Agency

P.O. Box 1049, 1800 WaterMark Or.
Columbus, Ohio 43266-0143

(614) 644-3020

FAX (614) 644-2329

w/ CHINGES

George V. Voinovicn
Gavernor

Donaid R. Schregarcus
Director

Re: Permit to Install CERTIFIED MAIL
Greene County /
Application No: 08-2825

RECEIVED
March 16, 1994
SOUTHERN OEIO ASPHALT PLANT #48 MAR 21 1994
LARRY E SHIVELY REGIONAL AIR POLLUTIO
P O BOX 266 CONTROL AGENCY N

THORNVILLE, OH 43076

Enclosed please find an Ohio EPA Permit to Install which will allow
you to install the described source(s) in a manner indicated in the
permit. Because this permit contains several conditions and
restrictions I urge you to read it carefully.

The Ohio EPA is urging companies to investigate pollution prevention
and energy conservation. Not only will this reduce pollution and
energy consumption, but it can also save you money. If you would
like to learn ways you can save m ~ - ~hile nrotecting the environment,

please contact ocur Office of Poll‘m_;@; : “t4 3469.
You are hereby notified that this o fwwwuf n%%é/&dem,Aag 1 and
may be appealed to the Ohio Envir ﬂ#' ) . ant to
Chapter 3745.04 of the Ohio Revis ban /ﬂ/m laguiA bjt n
writing and set forth the action upon

Board of Review within thirty (3( ector’s
action. A copy of the appeal mu: /iy the
Ohio Environmental Protection Age ‘iling
with the Board. An appeal may b Board of
Review at the following address:

[

which the appeal is based. It m O=A ;ﬁf ,7@w&MA/¥ﬂQ a%?_ ntal
il pufpee |
3 ) N

Environmental Board of
236 East Town Street,
Columbus, Ohio 43215

Very truly yours,

// =T. 74
ager

Thomas G. Rigo, Ma
Field Operations & Permit Section
Division of Air Pollution Control

cc: US EPA
REGIONAL AIR POLLUTION CONTROL

@ PRmea an recyced taser
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Permit to Install
Terms and Conditions

Application No. 08-2825
APS Premise No. 0829790411
Permit Fee: $1000.00

Name of Facility: SOUTHERN OHIO ASPHALT PLANT £48
Person to Contact: LARRY E SHIVELY

Address: P O BOX 266
THORNVILLE, OH 43076

Location of proposed source(s): 2225 ROXANA-BURLINGTON RD
SPRING VALLEY, OHIO

Description of proposed source(s):
180 TON/HR ASPHALTIC CONCRETE BATCH PLANT; MODIFICATION.

Date of Issuance: March 16, 1994

Effective Date: March 16, 1994

The above named entity is hereby granted a permit to install for the
above described source(s) pursuant to Chapter 3745-31 of the Chio
Administrative Code. Issuance of this permit does not constitute
expressed or implied approval or agreement that, if constructed or
modified in accordance with the plans included in the application, the
above described source(s) of environmental pollutants will operate in
compliance with applicable State and Federal laws and regulations, and
does not constitute expressed or implied assurance that if constructed
or modified in accordance with those plans and specifications, the
above described source(s) of pollutants will be granted the necessary
permits to operate (air) or NPDES permits as applicable.

This permit is granted subject to the conditions attached hereto.

Ohio Environmental Protection Agency

Director




SOUTHERN OHIO ASPHALT PLANT #48
Application No. 08-2825

Page 2 of 8

March 16, 1994

TERMINATION OF PERMIT TO INSTALL

Substantial construction for installation must take place within
18 months of the effective date of this permit. This deadline may
be extended by up to 12 months if application is made to the
Director within a reasonable time before the termination date and
the party shows good cause for any such extension.

NOTICE OF INSPECTION

The Director of the Ohio Environmental Protection Agency, or his
authorized representatives, may enter upon the premises of the
above-named applicant during construction and operation at any
reasonable time for the purpose of making inspections, conducting
tests, or to examine records or reports pertaining to the
construction, modification or installation of the source(s) of
environmental pollutants identified within this permit.

CONSTRUCTION OF NEW SOURCES(S)

The proposed source(s) shall be constructed in strict accordance
with the plans and application submitted for this permit to the
Director of the Ohio Environmental Protection Agency. There may
be no deviation from the approved plans without the express,
written approval of the Agency. Any deviations from the approved
plans or the above conditions may lead to such sanctions and
penalties as provided under Ohio law. Approval of these plans does
not constitute an assurance that the proposed facilities will
operate in compliance with all Ohio laws and regulations.
Additional facilities shall be installed upon orders of the Ohio
Environmental Protection Agency if the proposed sources are
inadequate or cannot meet applicable standards.

If the construction of the proposed source(s) has already begun or
has been completed prior to the date the Director of the
Environmental Protection Agency approves the permit application and
plans, the approval does not constitute expressed or implied
assurance that the proposed facility has been constructed in
accordance with the approved plans. The action of beginning and/or
completing construction prior to obtaining the Director’s approval
constitutes a violation of Ohio Administrative Code (OAC) Rule
3745-31-02. Furthermore, issuance of the Permit to Install does not
constitute an assurance that the proposed source will operate in
compliance with all Ohio laws and requlations. Approval of the
plans in any case is not to be construed as an approval of the
facility as constructed and/or completed. Moreover, issuance of the
Permit to Install is not to be construed as a waiver of any rights
that the Ohio Environmental Protection Agency (or other persons)
may have against the applicant for starting construction prior to



SOUTHERN OHIO ASPHALT PLANT #48
Application No. 08-2825
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the effective date of the permit. Additional facilities shall be
installed upon orders of the Ohio Environmental Protection Agency
if the proposed facilities prove to be inadequate or cannot meet
applicable standards.

PERMIT TO INSTALL FEE

In accordance with Ohio Revised Code 3745.11, the specified Permit
to Install fee must be remitted within 15 days of the effective
date of this permit to install.

PUBLIC DISCLOSURE

The facility is hereby notified that this permit, and all agency
records concerning the operation of this permitted source, are
subject to public disclosure in accordance with OAC Rule 3745-49-
03.

APPLICABILITY

This Permit to Install is applicable only to the contaminant
sources identified. Separate application must be made to the
Director for the installation or modification of any other
contaminant sources.

BEST AVATLABLE TECHNOLOGY

As specified in OAC Rule 3745-31-05, all new sources must employ
Best Available Technology (BAT). Compliance with the terms and
conditions of this permit will fulfill this requirement.

PERMIT TO OPERATE APPLICATION

A Permit to Operate application must be submitted to the
appropriate field office for each air contaminant source in this
Permit to Install. 1In accordance with OAC Rule 3745-35-02, the
application shall be made at least 90 days prior to start-up of the
source.

NINETY DAY QOPERATING PERICD

The facility will be permitted to operate during a 90-day period
in accordance with OAC Rule 3745-35-02(C)(4)(b). The purpose of
this period of operation is to fulfill the performance tests
conditions used in the determination of compliance with the
provisions of this Permit to Install or other applicable Ohio EPA
rules.



SOUTHERN OHIO ASPHALT PLANT #48
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SOURCE OPERATION AFTER COMPLETION OF CONSTRUCTION

This facility is permitted to operate each source described by this
permit to install for a period of up to one year from the date the
source commenced operation. This permission to operate is granted
only if the facility complies with all requirements contained in
this permit and all applicable air pollution laws, regulations, and
policies.
AIR ION 4

The air contaminant sources listed below comprise the Permit to
Install for SOUTHERN OHIO ASPHALT PLANT #48 located in Greene
County. The sources listed below shall not exceed the emission
limits/control requirements contained in the table. This condition
in no way limits the applicability of any other state or federal
regulations. Additionally, this condition does not limit the
applicability of additional special terms and conditions of this
permit.

Permit Allowable

Chio Mass Emissions
EPA Source Applicable and/or
Source Identification ~ BaT Federal & Control/Usage
Number Description Determination OAC Rules Requirements
POO1 180 tons/hr * 3745-31-05 0.04 gr/dsct,
Asphaltic 3745-17-07 8.19 lbs/hr,
Concrete Batch 3745-17-11 4.3 tons/yr
Plant 3745-17-08 Particulates;
40 CFR Part 26.3 lbs/hr,
**(Modification) 60 Subpart I 13.8 tons/yr SO;;
8.7 lbs/hr,
4.5 tons/yr OC;
6.5 lbs/hr,
3.4 tons/yr NO,;
7.2 lbs/hr,
3.6 tons/yr CO

*Compliance with the applicable rules and specified allowable emission
rates through application of fabric filter control.

**This modification is for an increase in production capacity from 160
tons/hr to 180 tons/hr and on an annual basis from 80,000 tons/yr to
95,000 tons/yr.
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SUMMARY
TOTAL PERMIT TO INSTALL ALLOWABLE EMISSIONS
Pollutant Tons/Year
Particulates 4.3
oC 4.5
Cco 3.6

PERFORMANCE TEST REQUIREMENTS

The permittee shall conduct, or have conducted, performance testing
on the air contaminant source(s) in accordance with procedures
approved by the Agency. Two copies of the written report describing
the test procedures followed and the results of such tests shall
be submitted and signed by the person responsible for the test.
The Director, or an Ohio EPA representative, shall be allowed to
witness the test, examine testing equipment, and require the
acquisition or submission of data and information necessary to
assure that the source operation and testing procedures provide a
valid characterization of the emissions from the source and/or the
performance of the control equipment.

A. A completed Intent to Test form shall be submitted to the
appropriate Ohio EPA District Office or Local Air Pollution
Control Agency where the original permit application was
filed. This notice shall be made 30 days in advance and shall
specify the source operating parameters, the proposed test
procedures, and the time, date, place and person(s) conducting
such tests.

B. Two copies of the test results shall be submitted within 30
days after the completion of the performance test.

cC. Tests shall be performed for the following source(s) and
pollutants(s):

Source Pollutants

POO01 PM, 3¢

RECORD(S) RETENTION AND AVAILABILITY

All records required by this Permit to Install shall be retained
on file for a period of not less than two years unless otherwise
indicated by Ohio Environmental Protection Agency. All records
shall be made available to the Director, or any representative of
the Director, for review during normal business hours.
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REPORTING REQUIREMENTS

Unless otherwise Specified, reports required by the Permit to
Install need only be submitted to Regional Air Pollution Control,
451 West Third Street, Dayton, Ohio 45422,

WASTE DISPOSAT,

The owner/operator shall comply with any applicable state and
federal requirements governing the storage, treatment, transport
and disposal of any waste material generated by the operation of

Except as provided by 0AC Rule 3745-15-06(A)(3), scheduled
maintenance of air pollution control equipment that requires the

ADDITIONAT SPECTIATL, TERMS AND CONDITIQNS
1. Ecuioment/zzge of Emissions/Annlicable Rules

The specific equipment which comprises this source is listed
in the following table along with the applicable rules of the
Ohio Administrative Code (OAC) :

Type of Applicable

Equipment . Emissions Rules
rotary dryer, hot Process NSPS (40 CFR Part 60,
aggregate elevator, (stack) Subpart I, 3745-17-07;
vibrating screens, 3745-17-11, best
and weigh hopper available technology
(Pursuant to OAC rule
3745-31-05)

Ref: PTI 08-1351
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3.

aggregate storage fugitive best available
bins and cold technology
aggregate elevator 3745-17-08

(This condition in no way limits the applicability of other
requirements of the OAC to this Source. )

Allowable Mass Emission Limits and Control Requirements:

The allowable mass emissions limitation and control
requirements for the equipment identified above are specified
in the following table:

Allowable Mass Emission
Limitation and Control

Equipment Requirements

rotary dryer, hot Particulate: 0.04 gr/dscf exhaust

aggregate elevator gases; 4.3 ton/yr

vibrating Screens,

and weigh hopper visible emissions; source shall not
exhibit 20 percent opacity, or
greater

no visible emissions of fugitive dust
from the enclosures for the hot
aggregate elevator, vibrating
Screens, and weigh hopper

S0,: 13.8 tons/yr

NG, : 3.4 tons/yr

voc: 4.5 tons/yr

COo: 3.6 tons/yr
adggregate storage the drop height of the front end
bins loader bucket shall be minimized to

the extent pPossible in order to
minimize or eliminate visible
emissions of fugitive dust from the
elevator loading area

cold aggregate the aggregate loaded into the storage

elevator bins shall have a moisture content
sufficient to eliminate the visible
emissions of fugitive dust from the
elevator and the transfer point to
the dryer.

Insgection[Maintenance
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Waste (used) Qils Prohibited

The use of waste oil fuels at this source (P00l) is
specifically prohibited unless prior authorized is obtained
for such sue from Ohio EPA through a permit to install and
subsequent permit to operate, required pursuant to OAC rules
3745-31-02 and 3745-35-02, respectively.

Annual Production Limit

In order to help monitor compliance with the annual allowable
emission requirements, this facility (P00l) shall not exceed
an annual asphaltic concrete production of 189,000 tons/year.

Recvcled Asphalt Production

This source has been approved for the use of recycled asphalt
products.

Reporting and Recordkeeping Regquirements

This facility shall maintain daily records of:

a. the asphalt production;
b. the number of operating hours; and
c. the average hourly production.

These records shall be retained on file for a period of not
less than two years and shall be made available to the
Director of any authorized representative of the Director for
review during normal business hours.

The facility shall submit an annual report to the Regional Air
Pollution Control Agency which summarizes the information
required above. This report shall be submitted by January 15
of each year and shall cover the previous twelve calendar
months.
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Permit Writer: Lo f’éé,/ Inspector: Q"ﬂtﬂ e 4 3—3/‘..97(
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PRE-TEST SOURCE INSPECTION:

(For)

Pollutants to be tested: 4&#;' —Pm

(or see Attached)

/ (or see Attached)
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3-31-
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Test methods:
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PERMIT T’'S & C's TO BE MONITORED:

PRE-TEST MEETING: Date & :
Personnel to be present: Requested by: Time: Here There
Internal:

With facility
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UNIVERSAL STACK SAMPLER

THII HAS BEEN ADDED TO ANDERSEN'S ALREADY BROAD [N OF STACK
SAMPLING FQUIPNENT TO OFFER THE LATEST IN STATE-OF-THE-ART TECHNOL O
TH CONTROL UNIT INCLUDES CIRCLIT BREAKER SELECTOR SWITCHES

AND A DIGITAL TENPERATURE READ-OUT SYSTEAM TO SOLVE THE COMNION PROM.

FENTS OF BLOWN F SES AND DIFFICULT TO SEE DIAL THERMOMETERS ASSOCTATID
WITH OTHER STACK SAMPLING SYSTEMS, THE IS AVAILABLE AC A ((On g

PLETE SYSTEA, OR COMPONENTS CAN BE PURCHASED INDIVIDUALLY TO @ p
CONPETITIVE { NITw NOW IN THE FIELD.

AT

FEATURES:

—Digital Temperature Read-Out for
Type K Thermocouples

—Lighter Weight Fiberglass Control Uni
—Modular Pitot Tube Tip

—Circuit Breaker Selector Switches

—High Capacity Rotary-Vane Vacuum
Pump

—0-10" Double-Column Inclined-
Vertical Manometer

—Communications System Available

THE LATEST TECHNOLOGY

® o0 0

D ——
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10.
11,
12,
13.
4.
15.
. Coarse adjustment valve
17.
18.
19.
20.
21.
22.

19

17

Figure 3-1. EPA Method 5 particulate sampling train

. Sampling nozzle

. Sampling probe sheath

. Heated sample probe liner

. Cyclone assembly (proposed regulations do not require this cyclone)
. Out of stack filter assembly

. Heated filter compariment maintained 120°C x 14°C (248°F £ 25°F)

(or temperature specified in 40CFR subpart)

Impinger case

First impinger filled with Hg0 (100 ml)

Greenburg-Smith (or modified Greenburg-Smith) impinger filled with Hp0 (100 ml)
Third impinger —dry

Fourth impinger —filled with Hg0 absorption media (200-300 gm)

Impinger exit gas thermometer

Check valve to prevent back pressure

Umbilical cord —vacuum line

Pressure gage

Leak free pump

By-pass valve

Dry gas meter with inlet and outlet dry gas meter thermometer
Orifice meter with manometer

Type S pitot tube with manometer

Stack temperature sensor

3-2
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Cyclone By-Pass
Filter Inlet
Filter Clamp
Filter Outlet

Impinger Inlet

8 6

FIGURE 3-6:

20

GLASSWARE

o &~ O

Modified Bubbler
U-Tube
Standard Impinger

Impinger Outlet
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UNIYERSAL
STACK SameLen

ANDERSEN
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2 1 2 21

FIGURE 4-1: CONTROL UNIT

Auxiliary A.c. Receptacle

A.C. Power Line

Pull-Drawer Handle

Dry Gas Meter Index

Dual Column Inclined Manometer
Manometer-Zero Switch

Fine~Control Flow Valve

(LED) Digital Temperature Display
Coarse-Control Flow Valve

Temperature Monitor Switch (6 Position)

Vacuum Pump Lubricator

27

12
13
14
15
16
17
18
19
20
21
22

..,,l

20 19

Probe Heat Controller

Oven Heat Controller

Probe Heat Switch

Oven Heat Switch

Main Power Switch

Vacuum Pump Switch

Thermocouple Amphenol Connector
Power Amphenol Conhector

Sample Line Quick-Connect

Pitot Lines Quick-Connect

System Vacuum Gauge



The sampling train will be like that described in Figure
3~1. The control box is a Universal Sampler Model 90-900.
Filters will be glass Whatman No. 934-AH
The probe will be stainless steel.

Probe cleaning solvent will be reagent grade Acetone.



The following methods of sampling will be employed in the test

program:

Testing will be conducted to determine the following:

Unwp

E.
F.

Gas Volume - ACFM and SCFM
Gas Temperature - F
Moisture - % by volume
Flue Gas Molecular Weight - % by volume O , CO and
(N & CO) by difference. 2 2
2
Stack Gas Velocity - feet per second
Particulate Emissions - grains/DSCF, lbs./hr.

METHODS OF TESTS:

A.

sampling and traverse locations were determined as
per Method One of the Federal Register, Volume 40,
Part 60, App. A 7-1-89,.

Gas Flow, gas temperature, and static pressure
measurements were made as per Method Two of the
Federal Register, Volume 40, Part 60, 7-1-89.

Excess air and molecular weight determinations were
made as per Method Three of the Federal Register,
Volume 40, Part 60, 7-1-89.

Moisture content sampling was conducted as per Method
Four of the Federal Register, Volume 40, Part 60, 7-1-89.

Particulate sampling was conducted as per Method Five
of the Federal Register, Volume 40, Part 60, 7-1-89.

ANALYTICAL METHODS

All samples generated during the test program were

analyzed by The Shelly Company at The Shelly Company Labora-

tory in Thornville, Ohio.

EQUIPMENT CALIBRATION

All flow measurement equipment was inspected and a

calibration factor of .84 was assumed as per instructions in

Method 2 of the Federal Register, Volume 40, Part 60, 7-1-89.

Nozzle Diameter

Probe nozzles were field calibrated with NBS traceable

micrometers as per instructions in Method 5 of the Federal



Register, Volume 40, Part 60, 7-1-89.

C. Metering Systenm
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EPR Method 5

Run No. __

File Name:"XYZ"

Plant No. Date 04/22/93 Probe Length and Type :
Sample Location ‘ Nozzle I.D. :
Sample Type : METHOD 1-5 Assumed Moisture %
Operator : Sample Box Number : 1
Ambient Temp. Meter He
Baro. Pressure K Factor ___
Static Pres, (Ps) Pre-Test Leak Check Rate cpMe
Filter No. {S) Post Test Leak Check Rate CPM @
Pitot Tube No. & Cp. 8L Production Rate TPH
EPA Representative Fyrite: 02 CO2
Schematic of Traverse Point Layout
Read and Record all data every 2.5 minutes
Note: dPs=Delta Ps, dH = Delta H
TRAV.| Elapsed [Clock| GAS |VELOC HEAD |ORIFICE Prs|STK |PROB!DRY GAS MTR {BOX |IMPNGR|PUMP
Point| TIME Time | Meter | dPs in H20| dH in H20 {Temp Temp|Inlet Outlet|Temp| Temp |[VAC.
Reading
No. (minutes) {24 hr JdP {Desir|Act. °F | °F {InletiOutlet| °F °F Hg
A-01 0.0- 2.5 9:43 0.000{ 0.00{ 0.00! 0.00}| 0.00 4] 0 0
A-02 2.5- 5.0] 9:43 0.000| 0.00| 0.00] 0.00} 0.00 0 0 0
A-03 5.0- 7.5} 9:43 0.000{ 0.00| 0.00| 0.00| 0.00 0 0 0
B-01 7.5-10.0| 9:43 0.000{ 0.00| 0.00| 0.00] Q.00 0 0 0
B-02{ 10.0-12.5] 9:43 0.000} 0.00| 0.007 0.00| 0.00 0 0 0
B-03| 12.5-15.0] 9:43 0.000f 0.00! 0.00| 0.00| 0.00 0 0 0
C-01{ 15.0-17.5{ 9:43 0.000f 0.00{ 0.00| 0.00} 0.00 0 0 0
C-02} 17.5-20.0| 9:43 0.000| 0.00{ 0.00| 0.00{ 0.00 0 0 0
C-03}f 20.0-22.5( 9:43 0.000{ 0.00| 0.00| 0.00] 0.00 0 0 0
Final Gas: 0.000
Vol. Vm| Bve | RAve Ave | Ave Ave | Ave
Gas Mtr| dp JP Act.| Stk Inlet{Outlet
0.000] 0.00} 0.00 0.00 0 0 0
+460 Ave+ 460
460 460




PARTICULATE CALCULATIONS

TOTAL*1000=

PLANT § LOCATION DATE
RUN # #ml X gm/ml= (d) residue
BEAKER # BEAKER # BEAKER #
FINAL
INITIAL
NET a) - b) c)
TOTAL(a+b+c) FINAL FILTER #__
RESIDUE (d) -INITIAL
NET BACK 1/2 + FILTER NET =
TOTAL
TOTAL*1000= mg of PARTICULATE
RUN # #ml X . gm/ml= (d) residue
BEAKER # BEAKER # BéAKER #
FINAL
INITIAL
"NBT a) b) c)
TOTAL(a+b+c) FINAL FILTER #___
RESIDUE (d) INITIAL
NET BACK 1/2 + FILTER NET =
TOTAL
TOTAL*1000= mg of PARTICULATE
RUN # #ml X gm/ml= (d) residue
BEAKER # BEAKER # BEAKER #
FINAL
INITIAL
NET a) b) c)
TOTAL(a+b+c) FINAL FILTER #___
RESIDUE (d) INITIAL
NET BACK 1/2 +  FILTER NET =

mar ~d

TOTAL

TN AP SOV & P





