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‘Sam T. Turner
Field Supervisor
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RAMCON

ENVIRONMENTAL CORPORATION

August 25, 1987

Mr. Alan Sandell
Thompson-McCully Company
1785 Rawsonville Road
Belleville, MI 48111

Re: Sulfur Reduction Test
Dear Mr. Sandell:

Enclosed you will find four copies of our report on the sulfur
reduction test we conducted at your Belleville, Michigan plant.

You will want to sign the report covers and send two copies to:

Mr. Carl Vogt

Michigan DNR

Air Quality Division “/
P.O, Box 30028
Lansing, MI 48309 @

We certainlyﬂ ﬁave enjoyed working with you and look forward to
serving you again in the future.

Sin yfely ’

Creott -

G. Sumner Buck, III
President

GSBIIItkr

Enclosures

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112
TELEPHONE BOO/458-4567 IN TENNESSEE 901/458-7000
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I INTRODUCTION

On July 17, 1987, personnel from RAMCON Environmental
Corporation (REC) conducted a source emissions test for sulfur
reduction compliance at Thompson-McCully Company's Barber-Greene
drum mix asphalt plant located in Belleville, Michigan. RAMCON
personnel conducting the test were Sam Turner, Fleld Supervisor
and Bill Turner. John Biggs was responsible for the laboratory

‘analysis and recording final data in the laboratory record books.

Custody of the samples were limited to Mr. Turner and Mr. Biggs.

The purpose of the test was to determine the rate of sulfur
reduction emissions from the plant's béghouse through neutralizing
in the rotary kiln (drum) with aggregate being dried for use as
road surface paving.

II. TEST RESULTS

Table I summarizes the test results. Mr. Carl Vogt of Wayne
County's Ailr Pollution Control Division observed the testing
conducted by RAMCON.,
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TABLE 1
SUMMARY OF TEST RESULTS
Thompson McCully Sulfur Reduction Test

Aggregate production rate: 350 TPH

Fuel consumption rate: 1.7 gsal/ton mix
Gallons of fuel consumed: §95 gal

Weight of fuel consumed:* 4,760 1lbs/fuel

*(specific gravity)(pounds/ftd) = (.959)(62.4) = 8 pounds
gallons/ft3 " (7.4805) gallons

8 1bs x 595 gal = 4,760 lbs fuel

gal fuel
Percent sulfur in fuel: 1.05%
Weight of sulfur in fuel: 49.98 lbs = {.0105)(4,760 lbs/fuel)
Weight of sulfur dioxide in fuel:** &0’-"97)(4760) ~

**Mol weight sulfur = 32 46172

Mol weight oxygen = 16
Mol weight SO9 = 64

49.98 1bs sulfur with mol weight of 32
99.96 1bs sulfur dioxide with mol weight of 64. 92 244

Potential sulfur dioxide emissions: 99.96 lbs/hr

Percent sulfur reduction:

Run #1 4T%
Run #2 42% «T68
Run #3 42%

Atiowen = #/,2 ot @ 30, S

Lowcen PG Fo, - 030 s
Autaccee -‘_%ZCS = 0,475% S
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III. TEST PROCEDURES

A, Method Used: The source sampling was conducted in
accordance with reguirements of the U.S. Environmental Protection
Agency as set forth in 39 FR 9314, Merch 8, 1974, 60.93, as
ameénded,

The actual testing was by modified EPA Reference Method 6 using
large impingers. Testing time was 3 sixty minute proportional
runs. Methods 1, 2 & 4 were used for sample site localtion, gas
velocity and flow and moisture coatent.

The plant attempted to simulate worst éonditlons by operating near
capacity for the testing. A sleve analysis of the mix being used is
in the Source section of this report. Two fuel analysis were
made. One from the supplier and a second from an independent
laboratory. Both labs attained close agreement on the sulfur
content.

Outr lab conducted repeated pH analysis of the aggregate and the
fines captured in the baghouse hopper. The aggregate registered
9.1 and the baghouse fines registered 10.5.

B. Problems Encountered: No problems were encountered that
affected testing.
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C. Sampling Site: The emissions test was conducted after a
baghouse on a square stack measuring 47" x 47" with an
equivalent diameter of 47.0"., Six sampling ports were placed
47" down (1.0 diameters upstream) from the top of the stack
and 199" up (4.2 diameters downstream) from the last flow
disturbanece,

Points
on a Probe
Diameter Mark

1 #3.9"
2 11.8"
3 19,.6"
4 27.4" .
5 35.3"
6 431.0" 7 I

47" 47"

v
%

47"

{00000 D

199"

-
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IV. THE SOURCE
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IV. THE SOURCE

Thompson-McCully Company employs a Barber-Greene drum mix asphalt
plant which is used to manufacture hot mix asphalt for road
pavement. The process consists of blending prescribed portions of
cold feed materials (sand, gravel, screenings, chips, ete.) uniformly
and adding sufficlent hot ‘asphalt oll to bind the mixture together.
After the hot asphalt mix is menufactured at the plant, It is
transported to the location where it is to be applied. The hot asphalt
mix is spread evénly over the surface with a paver and then
compacted with a heavy roller to produce the final product.

The following is a general deseription of the plant's manu'facturlng
process: The cold feed materials (aggregate) are dumped into four
separate bins which in turn feed a common continuous conveyor. The
aggregate {s dispensed from the bins in accordance with the desired
formulation onto the cold feed system conveyor to an inclined weigh
conveyor then to a rotating drum for continuous mixing and drying at
approximately 300°F., When recycled asphalt mix is used, it is added
to t"he mix halfway down the drum through a separate weigh
conveyor. The required amount of hot asphalt oil is then injected
onto and mixed into the dried aggregate. The now newly formed hot
asphalt mix is pulled to the top of a storage silo by conveyor. The
hot asphalt mix is then discharged from the storage silo through a
slide gate into waiting dump -trucks, which transport the material to a
final destination for spreading. The rated capactty of the plant will
vary with each aggregate mix and molsture content with a 5% surface
~ moisture removal,

The drum mixer uses a burner fired with #6 fuel oil to heat air to
dry the aggregate, and the motion of the rotating drum to blend the
aggregate and hot asphalt oil thoroughly. The air is drawn into the
system via an exhaust fan. After passing through the burner and
the mixing drum, the exhaust gasses pass through a baghouse. The
baghouse is manufactured by Barber-Greene. The exhaust gasses are
drawn thi'ough the baghouse and discharged to ‘the atmosphere
through a stack. The design pressure drop across the tube-sheet is
1 - 6 inches of water. The particulate matter, which is removed by
the baghouse, is reinjected into the drum mixer.
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Aggregate bins: Virgin a(g7g)regate is fed individually into each
of four bins by type. 1t ls metered onto a conveyor belt
running under the bins to a shaker screen. The proporation of
each aggregate type ls determined by  the job mix formula and
pre-set to be metered out to meet these specifications.

Preliminary oversize écreen: The aggregate is fed through a
shaker screen where oversize rocks and foreign material is
screened out of the mix.

Weigh conveyor belt: The aggregate is conveyed to the rotary.
drum dryer on a conveyor belt which welghs the material. The
production rate is determjned- by this weight reading.

Rotary drum dryer/mixer: The aggregate is fed into the rotary
drum dryer where it is tumbled by flighting into a veil in front
of a flame which drives off the moisture. Further mixing is
also accomplished in this drum. Hot liquid asphalt is injected
approximately one-third of the way- down the inclined drum
where it is mixed with the aggregate.

Burner: The fuel fired burner is used to provide the flame
which drys the aggregate.

Knock off baffleing: A baffeling plate is inserted in the
"dirty" side plenum as a knock out for heavy particles in the

- air stream. These particles fall to the bottom of the baghouse.

Baghouse: The hot gases are pulled through the bags into the

sglean air plenum. The solid particulate matter i3 trapped on the

dust coat buildup on the bags. 'A bag cleaning cycle consisting
of jet burst of air from the inside (or clean air side) of the
bags sends a large bubble of air down the inside of the bags
shaking loose buildup on the bag surface. This particulate
matter is collected at the bottom of the baghouse and reinjected
into the drum mixer where it is used as part of the finished
project.

Liquid asphalt storage: The liquid asphalt is stored in this
heated tank until it is needed in the mixer. The amount of
asphalt content and its temperature are pre-set for each
different type job.

Conveyor to surge/storage bin: The finished product of
aggregate mixed with liquid asphalt is conveyed to a surge bin.

Surge/Storage bin: The asphaltic cement is dumped into this
surge bin and metered out to dump trucks which pull
underneath a slide gate at the bottom of the bin,

Control/operators house: The entire plant operation is controlled
from this operator's house. -

Truck loading scale: As the trucks receive the asphalt from
the storage/surge. bin they are weighed on the loading scale
which tells the plant operator the amount of asphalt that is
being trucked on each individual load.

Fuel Storage,

Stack
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apa—-

Aggregate N
7. Name/type of mix ?.U-AM-! I T T .-
8. ‘Percent asphalt in mix b.s/ , oo ’ B
9. Temperature of asphalt 300 e L
- ~ . -
10. Sieve/Screening analysza: % .Passing; . 1S9 Comrre a8t
1 (% s __93.5 Y30 22.5  oa% Fim s
' ' |
34~ ] 00 + 4 720. | 4 ] 0% Recycle
/2" _ RS tqg 53.| 120043
Ba_ghouse
‘11. - -Manufacturer jrﬂ’ﬂffﬁ &ﬂEEmE' Lo T .

B - D —!io.-of- bags’ l&oﬁ et = Type of ba‘géh

s )
-13.--Air to cloth- ratio ' /44"""
00 SFT ; =

14. Square feet of bags '?ﬁo éh, ‘3 f /A~g A—J-{ P oamemetec

15. Type of cleaning; pulse jet X . reverse air '

plenum pulse - , other .
\ 16. Cleaning cycle time __ Yhpeg” J 5::0..49 .

17. Interval between cleaning cycle ‘{5:((»4'5

18. Pressure drop across baghouse -7 psi.

L4

19. Pulse pressure on cleaning cycle /00 psi.

COMPANY NAMEI% pATE _7-[7~ %7
COMPANY REPRESENTATIVE z e Form $REC-03
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PLANT DATA

\lv- --w

’5 COMPANY NAME -7 Hs gg_(o/—g LY Ca-.-fn,v., i
“ “f COMPANY . REP, | DATE 7—!7—?7 ' "‘“ﬁﬁ_

: DATA SOURCE_ e
PLANT LOCATION |74 '-.l"'-',' 5P WP RelE i B L
PLANT MEFQ, g REEFE PLANT MODBL #_Z)M o PLAM _YP By
MIX spscmcmxon 4 _ﬂwreaonm 4Ol *spﬁcmcﬂnou 57,

cred et E f“’x s S e B

— Fuel Of1

: Nat. Gas
Time “Propane .
24 Hour Coal " _-

B

: jl__ﬁaghouse
Presgsure
Drop

S s Fo e BT L
"-"!.';: RSN DN

B'ul'l'le,l" 7:- (] :"~"': s fl W
Setting Ae‘gregate

“Recycle |

‘TPH TPH TPH | ©F |

7015 An_
132 AM

| f#£L Fust

24

/[ EHEL

Ll

2 L Eqpe

s34

B [ FueL

_52%

Bl FaEL

J34

KL FuElL

52%

#L FHEL

-

225

i -FueL

bof

240

#L-Fuer

K931

157

ryans

| 518

2¢]

Bl Fier

Tk

120 Pul - Euse
| &L - FusC

~Fusv

(10 ast] £ -EueL

L Zbo 172

2L0

PpTE FIRN S

ﬂa 
Q%

2L0

51k

R

RN NN R NN NN NN
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EQUIPMENT USED

Equipment used on conducting the particulate emissions test

was:

The Lear Siegler PM-100 stack sampler with appropriate
auxillary equipment and glassware. The train was set up
according to the schematic on the nex page.

An Airguide Instruments Model 211-B (uncorrected) aneroid

barometer was used to check the barometric pressure.

Weston dial thermometers are used to check meter tem-
peratures. An Analogic Model 2572 Digital Thermocouple is
used for stack temperatures.

A Hays 621 Analyzer was used to measure the oxygen, carbon
dioxide and carbon monoxide content of the stack gases. For
non-combustion sources,‘ A Bacharach Instrument Company
Fyrite is used for the gas analysis.

Filters are mady by Schleicher and Schuell and are type 1-HV
with a porosity of .03 microns.

The acetone is reagent grade or ACS grade with a residue of
< .001l.

Form #REC-07
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LABORATORY PROCEDURES & RESULTS
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LABORATORY PROCEDURES FOR 804

Pour the catch from impingers two and three into a 1000 ml
volumetric flask. Bring the solution in the flask up to the
required 1000 ml volume by mixing it with delonized distilled water,
then mix thoroughly. Pipette a 10 ml allquot of sample Into a 250
ml Erlenmeyer flask. Add 40 ml of isopropanol, 2 to 4 drops of
thorin indicator and titrate to a pink endpoint using 0.0100 N
barium perchlorate. Repeat the titration with a) second aliquot of
sample and average the titration values. Replicate titrations must
agree within 1 percent or 0.2 ml, whichever is greater.

Prepare the blanks by adding 2 to 4 drops of thorin indicator to
100 ml of B0 percent isopropancl. Titrate the blanks in the same
manner as the samples.

LABORATORY PROCEDURES FOR HqS0,

Pour the contents of the first impinger into a 250 ml graduated
cylinder and bring the volume up to 250 ml with 80% isopropanol.
Transfer the contents to a storage container and add the filter.
Shake the container to coat the isopropanol solution on the filter.
If the filter tears, allow the fragments to settle . before taking a
sample. Pipette a 25 ml aliguot (100 ml aliquot is too large for
these particular samples because of the strength of the solution) of
this solution into a 250 ml Erlenmeyer flask, add 2 to 4 drops of
thorin indicator and titrate to a pink endpoint using 0.0100 N
barium perchlorate. Repeat the titration with a second aliquot and
average the titration values.
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50 ANALYSIS
(Method 8)

Plant ﬂmﬁﬂm 07; < a/jez Qﬁzz[ﬁ [t,ig Date 7/.7};/ )

Audit Samples

>
Audit Number

A B A B A B A B
L ¥30ln (m1)
| Vg {ml)
N (N) q7
V¢ (ml)

Vmistd) {(dsem)
Cs0,4 (mg/dsem)

Ko = 3203 mg/meq

SOg Analysis for Impinger 2 & 3 Combined.

Run Number 1 2 3 Blank
A B A B A B A B
| _Vsaln (ml) Jocp | sope | tee= | icm | toog | t0e0
|V (ml) /2 o lo 4 1o 10
N (N) 20079 | copfrl c.oorn) pdopr | poott | o oty
Ve {ml) )29 2.2 Vg lize | /40 V] o o

Vm(atd) (dscf)
Cs04 (1b/dscf)

Ky = 7.061 x 10°9 1b/meq

Analysis performed byC_l}d‘Fl/?L é&%é Approved by:é (;:ud/f"
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H30y ANALYSIS
(Method 8)

Phntﬂﬂ%‘m '/7;(&[@? Date 7/1{//9)
Audit Samples

—

Audit Number

A B A B A B A B

Vagln, _ (m!)

Vo {ml) .

N (N) q
Vi (ml)

Vin(std) _ {(dsem)

Cso, (mg/dscm)

Ko = 32.03 mg/meq
WSOy Analysis for Impinger 1 Sy

Run Number 1 2 3 Blank

A B A B A B A B

| Vaoln {ml) 257 | 252 V2570 | 257 | Rso | 252

| Vg (mi) 20 | Ze 20 £o o | 20

N (N) nool? | 28k | L0 go08t |2 2087 | o

vy (m1) L6 Vi |22 Vg v 13 Lo L@

Vmigtd} (dsef)

Cs0, (1b/dscf)

Ky = 7.061 x 10-5 lb/meq

il
Analysis performed by:M
> Ko

&

Approved by:

{
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1619 SOUTH HIGHLAND AVE., 8UITE 210-8, LOMBARD, ILLINOIS 80148 « (312) 963-0200

SIMCE 1908

Mambar of the 535 Group Bockie Oshalale de Surveitance)

’ Ramcon Environmental Corp.

Memphis, Tennessee

Kind of sample
reported to us

Sample taken at
Sample taken by
Date sampled

Date received

No. 6 Fuel 0il

August 3, 1987

PLEASE ADDRESS ALL CORRESPONDENGCE TO:
218 OXMOOR CIRCLE, BIAMINGHAM, AL 35200
TELEPHONE: (205) $42-3120

TELEX: 782071 COMTECC BHM

August 6, 1987
Sample identification

by Ramcon Environmental Corp.

Ina) Copy Watermarked
OﬂﬂFar Your Protection

Fap4

Analysis report no.

Ash = 0.06
Btu/lb. = 18,208
Sulfur = 1.05

73-08085

Respactiully submitted,
COMMERCIAL TESTING & ENGINEERING CO,

7

lansger, Birmingham Labaratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES POATS, AND RIVER LOADING FACILITIES
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., BUITE 210-8, LOMBARD. ILLINCAS BO148 * (312} #53-6300

SNCE 1908

Member of the 5GS Qroup (Sackks' Geneiale de Survellance)

Ramcon Environmental Corp.

Memphis, Tennessee

Kind of sample
reported to ua

Sample taken at

No. 6 Fuel 0il

PLEASE ADDRESS ALL CORRESPONDENCE TO:
216 OXMOOR CIRCLE, BIRMINGHAM, AL 35209
TELEPHONE: (205) 942-3120

TELEX: 762071 COMTECO BHM

1987
Samdenitoaton  ©

bY Ramcon Environmental Corp.

Sampie taken by Ramcon Environmental Corp.
Date sampled = — —cmeem -
Date recelved August 3, 1987
Analysis report no. 73-08085
Ash = 0.06
Btu/lb. = 18,208
. Sulfur = 1.05
Reapectfully submitied,
COMMERCIAL TESTING & ENGINEERING CO.
j . %
)rlolFﬂ:: m Walermarked anager, Birmingham Labaraiory
QVER 40 BRANGH LABORATORIES STRATEGICALLY LOCATED (N PRINCIPAL COAL MINING AREAS,
F4BA TIDEWATEA AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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En\'mqoco

FUELS AND HUDRICANTS

July 20, 1987

THOMPSON MCCULLY
1785 Rawsonville Road
Belleville, MI 48111}

Attn: Mr. Alan Sandell

. Dear Alan,

Thank you for the opportunity to ‘supply your fuel requirement
for Rawsonville. Below are the specifications for the fuel we
are delivering.

LN SRS anBa Ty mal] - LT YT Qg e PUSAY vooXd O LD

API Gravity 16 2

VIS 100F 220 gt
Flash 200 A
Pour 35 ::
Sulfur .97 e
BTU 148,000 ‘

1f I can be of further assistance, please do not hesitate to
contact me.

Sincerely,
ENVIROCO PUELS AND LUBRICANTS

,_,g é‘ 5&14...‘-—5..

John A, Turner
Sales Manager
EF&L

JAT/LAB
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. Ann Arbor _
, H "W Technical Services, Inc. 99000
a&ouc Ann Arbor, Michigan 43103 » 313-965-0985
Data Summary Sheet

Date June 30, 1987 Project _Thompson - McCully

Sample I1.D./Sample Date

Rewsonville

Coarse | Fine 3 cs. Fine Rap

Crush Crush Sand |Aggregate
Parameter Units 6-18-87| 6-18-87 | 6-18-87|6-18-87 | 6-18-87
pH 5.U. .76 | 8.68 8.55 8.63 9.78

BOTE: pY in thesp sampled was detprmined flollowing|an ASTM

Neutral Uater LeacHate extrhction (ASTM D-3987-81) of
each samplp.

Sheet 1 _ ot
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%U.l: ENVIRONMENTAL TESTING & CONSULTING INC.
| 2024 WALNUT GROVE RD. o MEMPHIS, TENN. 38111 o PHONE (801) 327~2750

August 12, 1987

Mr, Sumner Buck
Ramcon, Inc.

223 Scott St.
Memphis, Tenn. 38112

REF: ANALYTICAL TESTING
SAMPLE(S) DATE: 8/12/87
BAGHOUSE DUST & SOIL

Dear Mr. Buck:
The above referenced samples have been analyzed per your instructions.

The tests were performed in our laboratory (#00210) in accordance
with Standard Methods, 16th Edition, and the results are shown below.

Results Standard

‘Baghouse Methods
Tast Dust Soil Page ¢ By Date
*pH 10.5 9.1 429 JL 8/12

; 10 grams of sample was put into 100 ml's of DI and stirred for one
our.

1f you have any questions please feel free to contact me.

Very truly yours,

{//
Michael”/J. Cimbalo

President

MJC/mg

Attachment
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NAME: THOMPSON-MCCULLY COMPANY

LOCATICN: FELLEVILLE, MICHIGAN date 7/17/87 ?/17/87 7/17/8
SUMMARY OF TEST DATA RUN # 1 RUN H 2 BRUN #
SAMPLING TRAIN DATA start 07:20 09:23 11:15

finish 08:20 10:23 12:15

1 Sampling time, minutes 8 40 &0 60

2 Sampling nozzle diameter, in.

3 Sampling nozzle cross~sectional area, ft?

Y Isokinetic variation .

5 Sample gas volume -~ meter conditions, cf. ¥m -~ 39,91 40,29 41.83

4 Average meter temperature, R Tm 530 54 4 Sé1

7 Average oriface pressure drop, in.H.O AH 1.560 1.60 1.460

8 Total particulate collected mg. Mn .0 .0 0

VELOCITY TRAVERSE DATA

9  Stack area, fto A 15.3 15,3 15.3
10 Absolute stack gas pressure, in., Hg. Ps 30.18 30,22 30.22
11 Barometric pressure, in. Hg, Pbay 30.18 30,22 20,22
12 Average absolute stack temperature, R Ts 791 778 778
13 Average “\/velocity head , (¢ Cp= .81 ) ~\/AP 1,20 1.20 1.20
1% Average stack gas velocity ft. / sec. Vs 81 80 a1

STACK MOISTURE CONTENT

15 Total water collected by train, ml. Yic 2346.0 224 .0 21460

16 Moisture in stack gas, % Bus 21,6 21.1 22.5
EMISSIONS DATa:

17 Stack aas Flow vate, decf hv, (000 ) Gie D363 D, RYA Q2,340

18 Total particulate concentration, aov/decf Ce

19 Total particulate emissions lbe/hy E .

20 Toetal SO0 concentration, lbs/dscf : c! 000022 000029 000029

21 Total S0, emissions {ibs/hy E 52.79 59,35 a98.15

ORSAT [IATA

22 Percent CO2 by volume caa Nt 1| L0
23 Percent G2 by volume 0z .0 .0 il
2 Percent CO by volume co .0 0 il
a9 Percent N2 by volume N 1] .0 1]
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Iry Gas Volume |

Vm(sid)

13.4

Run # 1

Ran # 2

Rurt # 3

i}

il

]

|}

H

4]

i

Vo | Tesror] | Poar 720
__— 13. 6

R B
- Fiatad

Liry Gas Volume through mete

Iry Gas Volume measured by meter,

Ravometric pressure at oviface meter, in,

Standard absolute pressure,

Absolute temperatuve at met

Standard absetute tempevature

Auevyage pressure drop acYous

= [Dry gas meter calibration f
=~ Inches water per inches Ho9.
Vm(std) = 1?.6& (1.00)¢ 3
Vatstd) 17,64 (10020
Valetd) 17.64  (1.00)C 41

(29.92 in,

. o v

r at standard conditions,
cu.ft.

Hg.

Hg.)

er fR

528 R)

g oriface meter.in.HqG

actor

1.68
?.91) (30.18) + ———=
13.4

230
! 1.410
n.2e) (30, B2 b e
13.4

G444
1,40
B3 (X0.,232) + ——~-
13.4

e ariy s e oy P LA it L e oy Y

561

- - - — -

40.37

&

s 39 .61

= WD,




Water vapor condensed

YCotd

v

W89 td

Where!

0.047G7
0.0u4715

Vuc
std

Run # 1.

Run # 2.

Rurn # 3

it

0T T p, R T .
Ve -V RQ___ﬁiélgl_ = 0.04707 Ve Vi
' W (atd) . L
- o R T _
e -~ U, go-mmpr2t8lo | = 0.0u715 Ve ~ ¥
W (std) L .

Conversion factor ft;/ml,

Conversion factor ft?/q.

Volume of water vapor condensed (standard conditions) scf.

Volume of water vapor collected in silica gel (standard conditicensg)
Final volume of impinger contents, ml,

Initial volume of impinger contents

tensity of water, (0.002201 lb/mli),

Ideal gas constant, 21.895 (in.Hgf)(cu.fi./lb.-mole)(QR)

Molecular weight of water vapor (18,0 (b/lb-mole).

Absalute temperature at standard conditions, 528 R,

Absolute pressure at standard conditiens, 29.%2 inches Hg,

Voo OO0, 08707y (227000 = 10,7 cu. T4
weistd)
- X = o Fh TR o
vwsq(std) COL,OWT7ISY o ¥, 0 U cu. T
= ¥, :’3 ] = # : L]
vuc(sfd) (0. 04707) (214, 0) 10.1 cu.ft
Vusq(std) = (Q.047t3) ( 10.0) = S cu. Tt
Vuc(std) = (0,04787) (238.0) = 13,2 cu.ft
= (0,04715) ( B8.0) = M ocul i

Vwﬁg(gTd)




v x 100
We_ 4 d WS 4y
Moisture cantent of stack gases: Bus = SgTTTTTTTRT r S
WCetd WS9<td T std
Uhere:
Bws = Pyroportion of water vapor, by volume, in the gas stream,
Vm = [ivyy gas volume measured by dry gas meter, {dcf).
v = VYotume of water wvapov condensed corvected to standard
Wwe V.
std conditions (scf).
Vusq = Volume of water vapov collected in sitica gel corrected to
std standard conditions (scf).
. 10.7 + U4
Run # 1: Bus 2 e e i e e e — ¥ 100 = 21.8 %
10.7 + o+ 40,37
10.1 + L8
Run 4 2! Bug 2 e mmm e e X 100 = 21.1 %
10,1 + Goe 39,41
! 11.2 + L
Run # 3! Bus B2 e e e ¥ 100 = 22,9 %
11,2 + Ao+ 30,02
Molecular weight of stack gqases! HS = Hd (1 Bus) + 148 (Bus>' ¢
Where,
Hs = Malecular weight of stack 9as, wet basis, {(ib./tb,~male).
”d = HMolecular weiaght of stack gas, dvy basis, (lb./lb,~mole),
Run # 1! M= 0,0 1~ 214 ) + 18 ( 216 ) = a4 (b, /Albh,-mote?,
Run # 2. HS = 30.0 (i~ ,211 ) + 18 ( .211 ) = w74 Llb./ib, ~moteld,
Run # 3. Moo= 30,0 £ 18 { ,22% ) = 2.3 (lb./lb.~mole},

(1- 229 )




(23)

Stack gas velocity:

Ve =K, €, | "N\ 4P ' 239G -\ __sfavg.)_
- " AN Pe Mg
Where: '
V_ = Average velocity of gas stream in stack, ft./sec,
2 - PR §
K, = 85.49 ft/sec | (g/a-moted=(mm Hg) / (K)( mm W0 | 72
c = Pitot tube coefficient,{( dimensionless ).
AP = Velocity head of stack gas, in. Hﬂo.
Pbar =  Haromelric pressure at measuvement site, (in.Hg,
Pg =" Gtack static pressure (in.Hgl).
F"ﬁ = 'Abﬁolute stack gas pressuve, (in.Hg) = Pbar+ Pq
Psfd = Standard absolute pressure, { 29.92 in.Hg ),
t, =  Stack temperature, ( f),
T5 =  Absolute stack temperature, ("RY., = 440 + ts'
Hs = Malecular weight of stack gas, wet basis, (lb/(b-mole).
791
Run # 1. Vo= (B9, 49 B1 O 120 TN e o 1 81,246 Ftie,
’ Y CAQ L1827 k1)
________ ?Eé__—_-—
Run # 2 V = (85.49) ( ,B1) ¢ 1,207 "\\ ---------------- = 30.44 f1/g:
N30, 2 (27 .4
778
Run 4 3! V = (85 . 4%9) 81 C 1.20) TN, i o i e i T 80.6% fl/a¢
Y C30.22)27.3%0)




Stack

Qsd

Wherye!

Run #

Run #

Qsd =

Run #

Q

sd

(24)

gas flow rate:

- T P

3600 , 1-B

——

gas flow rate covrrected to

(dsef/hyd, ~ .
of stack (ft.>%

= Iy volumetric stack
standard conditions,
= Crgss sectional area

Conversion factor, sec./hr,
= Gtack temperature (°fy.

= Abgolute stack temperature, (°R).

= Standard absolute temperature, (528 R},
= “Rarometric pressure at measurement site, fin.Ha.
= $Stack stalic pressure, (in.Hg,).
= Absolutlte stack gas pressure, Lin.Hg.); Pbar +
= Btandavrd abeolute pressure, (29.92 in.Hg.)
1: - - == -
u2s 30.18
34600 (1-.214) ( 81.326) ( 15.3) e o e s
TR o999
2. " == "= -
528 30,22
T600 (1-,211) C B8O.%4)Y ( 15,3) —————— ] e——
7iae 29.92
3 - - - -
o248 30,22
- 3600 (1-,225) ( BO.&9) 195.3) o= e — w——————
oAt a9.92

Y.

p
g

ABH4EY decf,

2394239

decf,

2361036 dsof,




(25)
Sulfur Dioxide Concentration

CSUE = K3N (V*—th) (v }

o T — o — o i s T o

mistd)

Where; C80, = Sultur diexide concentration, (ibs/dscf)

K, = 7.061 x 10 ° Lb/meq

3
N = Normality of barium perchlorate titrant, g equivalents/liter

V, = Volume of barium perchlorate titvant used fer the sample, ml,

.‘.

vtb = Volume of barium perchlorate titrant used for the btlank, ml,

v = Tetal wolume of sotution in which the sulfuric acid or sulfuy
soln

dioxide sample is contained, 2%0 mi or 1,000 ml respectively

v = Volume of gas sample measured by the dry gas meter corvectec
mistd) to standard conditicens, dscf.
Va = Volume of sample aliquot titrated (10 mi for 50.,)

Run # 11 €SO, = 7,061 x 107> [ .0099000 ¢ 12.90- .00) (10003

=2 00223400
¢ 4p.EIT0 ) lbs. /dscf
Run # 21 €8O, = 7,061 x 107 [ 0099000 ¢ 13,20~ .00) ¢1000)]
__,___,__,..,____.,_,._,.._......-_......._._-.-...-..........,_.._....--.19.,... - |00002'+3500
¢ 39,610 ) lbs./dsct
Run # 3: CS0, = 7.061 x 1077 € .0099000 ¢ 14.20~ .00) (1000)]
o e e e e e s e e 2 O L G00024s300

s Lo.o20 ) e, Adsof




(26)

Sulfur Dioxide Emissions

E = €S0, X Q4

Where; E = Emissions of sulfur dioxide in pounds pey hour

Rz 4 Stack gas flow vate (dscf/hy)
CS0,= Sulfur dioxide contentration (lbs/dscf)

e

Run H 1. E 52.78 (bs/hr

i
w
=
o
[ =]
=
r
M
ol
£
o
(=g
(1]
~
o
n
"
-
e
)
[#Y]
o
]
o
o
£
(=%
i
n
—
e
T
-
S

i

R o e o e e o P e o o v e vt o 1 e i T W T i e e T S o

Run # 2: E

fF

. 000024350 \bs/dscf) ( 2396239 _dscf/hy_) = G8.35 lbs/hr

Run # 30 B o= 0, 000024630  he/decfl 4 231036 dsoflhr )

RIS by Shy

[N

[ 2ol
Heg
i~




(27)

Emissions of SO,FPM (Parts Per Million)

E = CS0, | 453.593y r-im.'so2 22.4 L | 293°% TS
1 1b &4 g 502 MOL 273 K 28.317
Where; €S0, = Concentration of S0, in Ibs/dscf
453.5%3 = Lonversion to grams
MOL SO, = Molar conversion for 802
22.4 (/MOL = Votlumetric melar conversion @ 273°K
293°K/273°K = Temperature corvection to std condition
28.317 | = Convevrsjon of {iterrs to cubic feet
1,000,000 = Conver<cion to parts per millien
Run # 1:
E = ,0000223400 {bs{433.593q|MDL 509 22.4 | 293“K fi~
S A R s A e e e i - dme st | A it o e s e kit | Sty v o e e b mrt | e cae s b i ams | i thi e | e men e e e e e 1 ,
decf i b 4l g SO? MOL. E?3°K 28.317 1
Run # 2:
E = .0000243500 (bs{453,593q(MoL so {22.v ({293°k] ¢+
R | —— . he e o bt ot et ors e o tub s vem e snr | e e e s s ey e 1 s
ds o (1 te {éug s0,{HOL 273 K {28,317
Run # 3:
E = ,0000246300 |bs{453.593q9{MOL S0, {224 ([293°K f13
e T e i s bt S Y T B dbe et it taes s v e | war v v e e vom e | amm ot v [ T 1’

dacf 1

ih

44g S0,

273 k{28,317 1

1,000,000

=)

000,000} =

134 424 ppm

000,000 =

ﬁ

1446.518 ppnm

000, e00) =

LuB. 203 ppm




Sulfur DNioxide Concentratien

C502 = K3N (Vt_vfb> (Vsoln)

Yo(std)

Where, 0802 = Sulfur dioxide concentration, ¢(ibs/dscf)

Ky = 7.061 x 107 Lb/meq
N = Normality of barium perchlorate titrant, g equivalents/liter

Vt = Volume of barium perchltorate titrant used for the sample, ml,

th = Volume of barium perchlorate titrant used for the blank, ml,

v = Total volume of solution in which the sulfuric acid oy sulfur
galn dioxide sample is contained, 250 ml or 1,000 ml vespectively

v = Volume of g9as sample measured by the dry gas meter corvected

m(%td) to standard conditions, dscf.

V, = Volume of sample aliquot titrated (10 m! for S0,

Run # 1: C80, = 7.061 x 1{)"5 C .0099000 ¢ 1.60- ,00) (_256)3
< =
—*——~—*—-~~—~-—~——--———*—~=g—- = ,0000003500
¢ uop,370 Ibs./dscf

Rum # 2! €S0, = 7.08&1 x 1877 [ 0099000 ¢ 1,20~ .00) ( 25021
-y
e ROODOD2EY
i AP 4610 ) Ihe . /ducf

[ ,0099000 ¢ 1,30~ ,00) { 25053
]
—m“_*__“_m_“mmm_“_____“m““:gmm = L 0000002800
¢ 40,020 ) lbe. /dsct

5

7.061 x 107

Run # 3. CS0,

".
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' iy
Emissions of SO,PPM (Parts Per Milliom) -~ C'H, 10y

E = CS50, | 453.5939 { MOL S0, | 22.4 1 | 293°K 3
“ e emmmmmf | smmmen | mmamae | meem———— 1,000,000
1 b éa4q 'S0, MOoL 273 K 28.317 |
Where; 5802 = Concentration e¢f SO, in lbs/dscf
453.593 = Conversion to grams
MOL SO, = Molar conversion for SO,
22, l/HQL = Volumetric molar conversion @ 273°K
293°K/2?3°K = Temperature correction to =std conditions
28.317 1 = Conversion of liters to cubic feet
1,080,000 = Conversion to parte per million
Rum H 1:
E = 0000003500 Ibs|u4S3,.593g9(MOL SD.p 22.% 1 E?SDK ft3
o o s | e} e e [ | e | 1, 000, 000] =
dsct 1 W {64g S0, (MOL 273 K(28.317 |
2.1046 ppm
Run # 2:
E = .0000002&800 lbs|453.5939(MOL SO2 224 11293 K ff3
----------------------------------------------------------- 1,000,000f =
dscf 1 tb (649 SO, {MOL  (273°K|[28.317 |
, 1,584 ¢pm
Run # 3.
E = ,0000002800 tbs|453.593¢{MOL SO, [22.% ([293°K £t
A 2 A P W A A Rk se | s o e am b e i e | o e srne oo s o ne e e i s v [ omar e v = e | mes e e wa e e e v 1 . 000 R 0 0 0 =
dscf 1 tbh  [é4g SO, (MOL (273K [28.317 1

1.68% ppm




(30)

' s
Sulfur lioxide Emigssions -C JJZ Q)Oc!

Wheve!

Run # 1.

Run # 2:

Run #H 3.

m
it

Emissions of sulfur dioxide in pounds per hour

i

E

usd= Stack gas flow rate (dscf/hr)

CS0,= Sulfur dicexide concentration {lbs/dscf)

E = (,000000350__\bs/dscf) (2362684 dsc¢f/hr ) = .83 lbs/hy
E = (,000000260 lba/decf) ( 2396239 dscf/hr ) = L& tbs/hr

o o T e Uk o b SRS A T S b DTUP ST LALLM e s 11 S chae e b L e S T e e g e S

E = (.,0000080280 |Ihg/dscf) ¢ 2361036 decf/hy ) = vhéd bs/hry

- et o M o . e A L Lt Y T e R T A ey e e e d Moe {om 1 T e e ey e AR




VIII. FIELD DATA
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IX. CALIBRATIONS




(34)
METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date i'?'1l' 3” Meter box nunber(ﬂ 70 7’7 r
am——
Barometric pressure, !'b .@{Q? in. Hg Calibrated by
E Gas volume T rature '
Orifice | Vet test |Dry gas | Wet test | gas_meter
sanometer | meter mseter meter Inle; Qutlet Avg) {g;e
setting v.) ) (t), | (c (c¢, ). | (¢
(aw), v a’ L L B R A A
in. B0 | ft £t o | F | °F o |ain in. u;o
0.5 5
1.0 s | | .

1.5 L [®ehus| SO 751& ] q g9 53] 4] 184

2.0 10 au'-“‘_“s 92 A "%-,Q 45]123$ .Q% R
> .

3.0 10 TS qql\ 7/{:4 s liesa! 42 | 1.9

4.0 10

| (~e 1983 |18

. , 2
AH,
VI " B (ty + 460) e = 0:0317 AH [_(_Eg:_"_“)_f]
i AH i~ B (t, + 460) v

VP, + o) ¢ +es0)| * o (% v

0.5 |0.0368

1.0 ]10.0737

1.5 |o0.110 . 24,39

2.0 |0.147

3.0 10.221

4.0 |0.294

* If there is only one thermoaeter on the dry gas meter, record the temperature
under t,. '
- d

Quality Assurance Bax_u:lbook M4-2.3A (front side)




(35)
METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date 7" [O~ ? 7 : Meter box number § 70 775
Barometric pressure, Pb =2233- in. Hg Calibrated by S,"'"‘- (4:«\'1
Gas volume Tenperature
Orifice | Wet test | Dry gas | Wet test | Dry gas meter
Ranometer | meter oeter meter Inlet [Outlet [ Avg |Time
setting v, vy, (€, | (eg )] (e ), [ (2),](8),
i(AH), 3 3 . . ot . o . _ Yi AH@i
n. HZO ft ft F F ) F F |min in. HZO
0.5 5 .
, § L)
:-o - 7 B T o 8376 (325,989 | .95
1.5 10
. g | &
2-0 10 MY 0o : o ?‘Ti §535 114.25| [,003 | [.99(
7.
>0 o K 16 LAy | A 525 |p3d).00q | [, 913
4.0 10
w1003 | 1.9%

e e e e e et e e B — —

2
48H, v + + l
Pl(tl 460) 10317 AN l(t 460) @

in. 1ﬁH6 Y, = P = v
0] 16 1 v, - 1§H6) © a0 | iR (c, * 460) 3}

0.5 [0.0368

1.0 {0.0737

1.5 |o.110

2.0 |0.147

3.0 J0.221

4.0 {0.294

a .
If there is only one thermometer on the dry gas meter, record the temperature
under t .
d

Quality Assurance Handbook M4-2.3A (front side)

Form #REC-02




(36)

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date __4;;‘f//r7 "Zfas

Anbient temperature 4 ‘%

Calibrator $izzanct4_ Reference: mercury-in-glass

'rhemocouple number W

°C Barometric pressure

1n. Hg

&

other
Reference Thexrmocouple
Reference thermometer potentiometer | Temperature
peoint Source? temperature, temperature, difference,
number (specify) °C °C 4
‘ (] o
A td | a4 | 29 C 2
Qq@hduvx
o 4 o <
p || qu T 24T
?,.,,[40'- '
& o™ |
< .
ri7®| | e | Ok

a'I‘ype of calibration system used.

°C + 273) - (test thermom temp,

b[L;ef tenp,

ref temp,

°C + 273

°C + 273)]

Quality Assurance Handbook M5-2.5

100<1.5%.




(37)

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

pate _ (L =} - £6

Thermocouple number ﬂlibd.‘l_

Ambient temperature _.]} j °C Barometric pressure 22,25- in. Hg

Calibrator%% Reference: mercury-in-glass

W

other
Reference Thermocouple
Reference thermometer potentiometer | Temperature
point Source® | temperature, temperature, difference, b
number (specify) [ ' °¢C @ %
hodury o '
[} ! joo ° ¢ /00 °¢ ”,
L] o ‘
, C( M
I\ ’ e
’ - 2 Z§ //
71782 705 ’

7O

a . .
Type of calibration system used.

b
[Lref temp, °C + 273) - (test thermom temp,
ref temp, °C + 273

c+ 27@] 100<1.5%.

Quality Assurance Handbook M5-2.5




Date

(38)

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

NS

Thermocouple number

o

Ambient temperature &Q E °C Barometric pressure Q™M in. Hg

Calibrator __MS' Reference: mercury-in-glass
ther

/

T Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °C °c % .
N | San | N Y9 Do
. . %ﬁ
Q) Qe ey RN Ny § \Q
\Sawkac
c NN M\ & N\ X -Cx”,/é
VD [heweX | O S SR
R Y Y S0 29

aEvery 30°C (50°F} toir ecach reference point.

bType of calibration system used.

C[gref temp, °C + 273) - (test thermom temp, °C + 273)
ref temp, °C

+ 273

] 100<1.5%.

Quality Agsurance Handbook M2-2.10




Form No.

(39)

RAMCON

-Lear Siegler Stack Sampler

Heating Probe Calibration

Probe No. : Probe Length <L;
Date of Calibration (" - 33'?2 Signature &ﬂ\ LM'—L

Rame of Cowmpany to be tested

Note: 3 ft. probe - 5 win. warmup
6 ft. probe -~ 15 win. warmup
10 ft. probe - 30 min. warmup
Calibration flow rate = ,75 CFM

350

(V]
(=]
=]

250

PROBE OUTLET TEMPERATURE .(F)
~N
8

150

100

50

0 2 3 4 5 6

EED-17-2 PROBF, HFAT COTTTas /et




(40)
RANCON ENVIRONMENTAL CORPORATION

Lear Siegl.er Stack Sangler

Nozzle Diameter Calibration

Data Signature
Nozzle No, Average Diameter Nozzle No., Average Dismster
| 7
2 []
k] 9
4 _10
3 1l
[ 12

Pitot Tube Calibration fs Type) - - . '
L Q
Pitot Tube Identification No. .:z Date S'f Z"c_ 7

Calibrated by: ﬁ A\\Mﬂ;&- se U

EMCL& o “A" SIDE CALIBRATION

) tp std ap (8) |
ca Hy0 ca Ha0 DEVIATION
Run No. (in. Hy0) (1n. H0) Cp(l) Cp(,)-cP(A)
1 /. OO /.SO 0.3l C.oo
2 0,3 [.TO  [osLl ]| o ooN .
3 O LS @.937 o0 -o.0cd |
| € (SIDE &) 0.%(%
“B" SIDE CALIBRATION | |
dp std dp(n)
ca H0 e Bz0 DEVIATION
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RAMCON Environmental Stack Test Team

Sumner Buek - President

Sumner Buck is the President ot- RAMCON Environmental, He is a
graduate of the EPA 450 "Source Sampling for Particulate Pollutants"
course and the 474 "Continuous Emissions Monitoring" course all
given at RTP. Mr. Buck is a qualified V.E. reader with current
certification. Mr. Buck has personally sampled over 400 stacks
including over 300 asphalt plants, He is. 42 years old and a
graduate of the University of Mississippi with graduate studies at
Memphis State University and State Technical Institute of Memphis.

Sam Turner - Field Supervisor

Sam Turner has five years experience in the Air Division and is
our field supervisor. He has sampled over 30 large boiler stacks
and approximately 200 asphalt plants. He is a graduate of State
Technical Institute of Memphis, and holds an Associate Degree in
Environmental Engineering. He also has current certification as a

V.E. reader.






