Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary

Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

. Y
The file name refers to the reference number, the AP42 chapter and section. The file name - ¢ % —aAnuyuc
N——

"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked. -

DIVISION OF ENVIRONMENTAL MANAGEMENT
AIR QUALITY SECTION

August 12, 1987

MEMORANDUM

TO: Ken Schuster/David Daniel

FROM:  Michael Y. Aldridge //(/. /4]

SUBJECT: Particulate Emissions Test
Source Name - Adams Const. Co.,
Source Location - Benson, North Carolina
Emission Point - Asphalt Plant, Baghouse
Tester - Entropy Environmentalists
Test Date - April 22, 1987.

A report of the subject test has been reviewed and is found to
adequately represent the emissions from the subject source at the time
of the test.

This plant is rated as a 400 ton per hour plant, however it was
producing only 220 to 230 tons per hour during the test. It was
suggested that this reduction in operating rate was due to the aggregate
being unusually wet, and due to the production of I-2 mix which contains
more fines than other mixes, these fines being harder to dry.

At first it seemed that this was too large a drop in production to
be attributable to a little rain on the aggregate. However, the
attached article from "Highway and Heavy Construction" July, 1987
contains a table, Figure 1, which seems to confirm the suggestion that
wetter aggregate can have a greater effect on operating rate than one
might expect. It can be shbwn from this table that 4 or 5 points of
moisture increase can cut the production rate of a plant almost in half.

The percent moisture in the sample gas (ranging between 21%Z and
287%) confirms that a great deal of moisture was being removed from the
aggregate (control equipment is a baghouse not a scrubber).

It is this reviewers opinion that this plant was being operated at
as high a rate as was possible on the day of the test and that the test
results show compliance with applicable standards.
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REPORT CERTIFICATION

The sampling and analysis performed for this report was carried out

under my direction and supervision.

T
Date _Mav 6. 1987 Signature /~

N
Arthur T. McDonald

I have reviewed all testing details and results in this test report

and hereby certify that the test report is authentic and accurate.

D/‘ 'ﬁ
Date May 6, 1987 Signature « ‘
~o/

D. James Grove, P.E.

ENTROPY



Summary of Compliance Related Parameters

Plant Capacity
Operating Rate

Emission Limit
(40 CFR 60 Subpart I)

Opacity Limit
(40 CFR 60 Subpart I)

Mass Emission Limit
At 400 T/hr

At 225 T/hr
(15NCAC 2D.0506)

Measured Emissions

Average Concentration

Average Mass Rate
Highest 6-minute average opacity
Highest Single opacity reading
/1hb

Enclosure

cc: N. 0. Gerald \
L. A. Daniel, Jr.

400 T/hr
225 T/hr

.04 gr/dscf

20Z

68 1lb/hr
53 1b/hr

.023 gr/dscf
6 1b/hr

0.8%
10.0%Z
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Associ;!ed's new plant includes & 9.25-f1. drumn, three 200-ton surpe bins, 5§ cold-feed bins and & baghouse. :

Converting to a Drum Mixer

How one firm properly matched air speed, aggregate moisture and production

hen Associated Sand and Gravel
Co., Everett, Wash., decided
about a year ago to switch from batch-
plant to drum mixer operations, the com-
pany joined a number of others making
the same change. This year more than
100 operators across the nation will go to
drum mixers, in large part because high
maintenance costs at aging batch plants
have driven production costs too high.
Associated's 30-year-old Everett plant
is one of the firm's 9 asphalt production
centers. Located 30 miles north of Seat-
tle in the Puget Sound Basin, the Everett
plant serves a variety'of public and pri-
vate projects in Washington state and
Alaska. Recently the area’s growing de-
mand for asphalt has forced Associated
to supplement Everett's production with
portable plants at other locations.
“Having two plants do the job of one
was obviously hindering progress,” says
Gary Swanson, Associated's production
manager. “We had to keep two crews on
the Everett payrolt. And there were cer-
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tain logistica! problems with producing
mix in separate locations—trucking rock
to a second plant, for instance.”

Associated needed 2 drum mixer that
could produce 425 tph using an aggre-
gate with § percent moisture. The plant
needed the capacity to handle 35 percent
recycled material, and it had to meet the
basin's air pollution rules—0.05 grains
per dry standard cubic foot (DSCF), us-
ing both the front and back halves of the
testing apparatus.

Thorough study

The company spent about 3 months
talking to all major drum mixer manu-
facturers, asking.them each a sct of 25
questions all based on the same set of
ficld parametess. Four key-questions cen-
tered on drum mixer performance
ratings:

« How big must the drum be?

* How big should the fan be?

« What must the air volume and veloc-
ity be?

¢ What happens when the moisture
content of the aggregate changes?

“Some manuiacturers
claimed smaller drums
could deliver just as many
tph as bigger drums. But
smaller drums simply
can’t do the same job.”

With that data gathered, Swanson ag
plied his knowledge gained in 30 year
experience and double-checked mant
facturers' claims against standard indu:
try production tables.

“Some manufacturers claimed the
smalicr drums could deliver just as mar
tons per hour as bigger drums,™ Swansc
said. “But | knew smaller drums simp’
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zan’{ do the job of bigger oncs. An 8-ft.
drum, for example, requires extremely
high sir velocities to match the produc-
tion of a 9-fi. drum. The smaller drum
might perform well for awhile, but high
velocities usually mean hesdaches.”

Figuring production

Assume, for cxample, that an 8-fi.
drum with an 1100 fpm air velocity has
an air volume of 55,264 acfm (actual
cubic ft./min.) The .drum can produce
425 ph—as long as aggregate moisture
content doesn’t exceed 4 percent. But if
moisture content rises (0 5 percent, the

air volume must jump 10 63,750 scfm to -

fully dry the aggregate. To achieve that
air volume, an 8-fi. drum needs an air
speed of more thin 1200 fpm.

Yet industry experts agree that air ve-
Jocity in a drum mixer never should ex-
ceed 1100 fpm. RHigher air speeds than
that tend to carry aggregates, dust, fines,
high temperatures—and sometinses cven
embers—out of the drum into the bag-
house. Such carryover can result in oper-
ating and maintenance problems,

So the only ways an 8-ft. drum can
compensate are 1o lower the mix tem-
perature, which specilying agencies
won't accept, or to Jower the production
rate 1o less than 375 tph. -

Using a pair of production charts like
Figures | and 2, Swanson figured design
specilications needed to meet his produc-

tion requirements. Figure | shows that -

he needed 63,750 acfm 1o produce 425
tph of asphalt, using aggregate at S per-
cent moisture. lnserling the air volume

Figure 1: Air Volume {actm) Required = -
. for Various Moisture Conditions -
A% B%.eX 7% BX e 0%
12,680 15000 17,361 ~ 20,408 24782 21322:
10,246 13,012 15850 18,760 21,701 25510 27,778 30941 341835
12,205 15,614 19,010 22,500 26,042 30,612 32,129 ° 40,984 %
14,344 18217 22,180 26250 30382 35714 43317 41814
16393 20819 25359 30,000 34.722 40816 49505 54.645
18,443 23421 28,529 33750 39,063 45.918 55693 61475
20,492 26,024 31,693 37,500 43403 51,020 61881 68306
22,541 28,626 34869 41,250 47943 6,122 61.\11 68,069 75137
24,590 31,228 38,039 45,000 52,083 61224 66667 74267 81967
26,639 33,831 41,209 4B750 66424 66327 72222 80446 ©8.798
28,689 36,433 44,379 52,500 60,764 71,429 77778 B6634 95628
30,738 39,035 47,549 56,250 6504 76,531 83333 92822 102458
32,767 41,638 50,719 60,000 63,444 81,633 B8EES 99,010 109,290
34836 44,240 53,888 63,750 73785 86,735 04,444 105,198 116,120
450 36.885 46,842 57,058 67,500 78,125 91,837 100,000 111,386 122,951 |
38934 49445 60.228 71250 B2.465 96939 105,556

475 112,574 128,781
500 40,984 52,047 63,398 75,000 86,806 102,041 ‘H[.l“ 123,762 136,612

'l'nJ A
Hour

100
125
150
175
200
225
250
275
300
325
- 350
35
400
42¢

2% k2
" 8,197 10,400

| Benchmark Conditions: - .
280° Mix Temperature « 300° Exhaust Temperature * 500-Ft. Elevation
o 50% Excess Air » 10% Leakage « No. 2 Qil « 5% I?C

The wariable having the most marked effect on production rate is the surface moistuce of the
agoregpeile. Each 1 percent change in surface moisture will affect the production rate as
ahown. You must first locale the surface moisture desired across the lop axis, then find the
&ir vome of the plant in the column below, then resd estimated production at lefl. To find
the sffect of 5 percent moisture on & 54,000 cim piant , you's see Wat in the 5 percent |.
moisture cokunn the clogest air volume ratings are 52,500 acim, and 56,250 gcim. Al lef,
such a plant can procuce between 350 and 375 tph. But if the surface moisture inoreases 1o
6 percent, production must drop to between 300 end 325 (ph.

son chosc a 9-ft. Standard Havens Mag-
num Drum Mixer with a recycle collar.
The mixer's anti-distillation chamber
scparates the aggregate from the air
stream near the end of the mixing pro-

into Figure 2, Swanson saw that 1o keep
air movement below 1100 {pm, he need-
ed a 9-ft. drum.

With those calculations made, Swan-

Figure 2:

- “Available Air’’ Through the Drur_n w acfm
(acfm = actual cubic feet per minute)

Air Velocity Through Dium — fpm

Air speed in 8 drum mixec shoukd never exceed 1100 forn. This chert helps estimate air
moodlftanhanydm. oiven its dismeler and sir vokune. Drum diameler shoukd be
msuodalmebnpesrmnolmm nol at the expanded combustion end.

cess. Aggregate can be mixed with as-
phalt, additives and fines outside the air .
stream, and blue smoke has no chance to
develop. .

In eomplhncé
Associated installed the plant in July
1986. In its (irst 8 months of operation, it

o o produced 230,000 tons of asphalt. About
10 percent of that was produced using
10.0 /0,650 78,500 86,350 94 200 recycled materiais. During 35 percent re-
9.5 63,762 70,846 7793t 86,016 cycle operations, a} a production rate _of
20 m2z  eases  Goss gz | 45 he plenswenge el cols
gg 2;:3:2 - 26,716 62,388 68,060 That casily met the Environmental Pro-
9 0,240 55,264 60,288 iection Agency’s standard; in_the front
15 39,741 44156 48572 52.988 gency 0. BAe
3 ' . . . half of testing, the average particulate
0 34,619 38,465 42,312 46,158 concentration was 0.001 grains and in
6.5 29,850 33,166 36,483 39,800 the back half stack emissions ‘were 0.020
6.0 25,434 28,260 31,086 33912 grains per DSCF.
900 1,000 1,100 . 1,200 Swanson says the Evercu!plant now

doesn’t need (0 run as many hours to
meet production requirements. “The
whole system has done better than we
calculated it would,” he says. u]

More information on cquipment used is
available by circling the appropriatc Reader
Scrvice Numbcr in this issuc.

240 Drum mixer

HIGHWAY § NEAVY ONMCYon o wans: - - -



NORTH CAROLINA DIVISION OF ENVIRONMENTAL MANAGEMENT

Air Quality Action Request <
Computer
Name Location Reg/Co. /Prem. No.
ADAMS CONSTRUCTION CO SR 1330 Siﬂ)nﬂg 5/51/00141
Contact Telephone
R.C. Rishap, Plant Manager 894-7226
Type Action: CI EE _yxx SR PC VE PI Other NSPS
Air Program Status (3 09 Class Chg
Action Requested By: Address/Phone N T<Rpc'd Date
iét,sﬁ far] >
Last Insp. Date Action Date _ 4/22/87 Nfg; #o¢ Dake /88
- — ~*

-, » ~
2 C2 ?is:%ﬁetgg

Permit # gnip Issued 3/11/87 Expires __ 3/1/92 Sti
o

Recommendations: Signature

|
await stack test results David Y. Daniel 149[%\( : z
Dist: Yellow (Central File) - Blue (Region) - White (Opt.) Specify )

The plant manufactures asphalt by drying aggregates in a 400 T/hr drum mix plant. The
plant is brand néw. During the test, the production rate ran about 220-230 T/hr while
making I-2 mix. Visible emissions were being read by Mike Kirkman in accordance with
Method #9. VE looked to be 0% opacity. Attached for your convenience is an AQ-92.

The plant was spotless as far as emissions go. No further action needed at this time.

DYD/jf



SOURCE TEST
OBSERVERS CHECKLIST

N. C. Division of Environmental Management / Air Quality Section

Source
Name:

o O

Address: fO&x 435

Plant
Location: 5;9_2534
SourceA?

Contact:c,zl_-ﬁglp p & m‘g}r .
594 7224

Phone:

Testing

Firm: e

Address: /

Phone:

Test

Engineer: 76m /@KMQ

Aé'sistanug_!.éa_ﬂb. _

Other Personnel Involved

N
ffiliatf%%

e, Ihympn

—~VZZ,

D o

A b
Meardl Lot e

Process Description: w2 /72X
e xr7e L= Z
Process Rdte

During Test: oded D 71:: (30
Maximum

Process Rate: ‘5’&0 7 H/i

Burner Sizes . '

(Inciny Pri: QQL Sec: ﬁ@_‘;

Soot Blowing Parameters:
A= Hr B = Hr

R = Hr S = Hr

A = Hours of soot blowing during sample(s)
B = Hours not soot blowing during sample(s)
containing soot blowing

R = Average hours of operation pei‘2k hours
S = Average hours of soot blowing per 24 hours

TEST PARAMETERS

Duct = . /
size: Y X _S57Z
Distance

’/ L
Before Ports:o?¢6 .
Digtance @7 E é t//

After Ports:

Number of 22‘9
3
17%o,

Per Run (min.):

Pollutant
Sampled:
E. P. A.
Method No.: ﬁ
If method diffe

Test Points:
Leakage Rate (ft3/min.)

Nunmber
of Runs:
(0.02 ft3/min. or less)
24 hr.

Sampling Time
Clock

Time Started
Time Ended
Test Date(s)

Run #1

0/ —

YA

725

l /7 /I 7/

See Graph on Reverse Side
For Number of Test Points.
Use Reverse Side for Comments.

Rezzzjt 2 Copies of Report

i

OBSERVERS SIGNATURE

A0-92 4/1/86 voes




«
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

0.5 1.0 ’ 1.5 2.0 2.5
50 1 I 1 T ! a I
T r—“; DISTURBANCE
2 40 A —
2 f— { | [MEASUREMENT
o o ) -fF - SITE
;"J Minimum number of traverse points T
B4 for particulate traverses. -
S ol e
Pt 30 J_ -
=3 a
" 2k OR 25 leSTURBANCE
& - 20 - -
% 20 — . —
2 16 STACK DIAMETER > 0.61m (24 in.)
5 ; \ 12
E b_- -
2 10— . . 8 OrR9® —
= Minimum number of traverse points
for velocity (nonparticulate) traverses.
STA(;K DIAMETER =0.30 TO 0.61 m (12-24 in}
0 | . 1 1 1 1 1 1
2 3 4 5 6 7 8 9 10

. «
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B)

% HIGHER NUMBER IS FOR .
_RECTANGULAR STACKS OR DUCTS -

<

COMMENTS;  /Nanch )’)/1437 SMPSOA & msur%a;ng ;@
D145 Ton prodadled, ran 3 hrs.
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INTRODUCTION

1.1 Outline of Test Program. Stationary source sampling was performed

for Adams Construction Company at their batch mix asphalt plant near Benson,

North Carolina, on April 22, 1987. Three EPA Method 5 particulate runs, with

concurrent EPA Method 9 plume opacity determinations were performed at the

rotary dryer baghouse stack for compliance purposes.

1.2 Test Participants. Table 1-1 lists the personnel present during

the test program.

TABLE 1-1

TEST PARTICIPANTS

Adams Construction Company

North Carolina Department of
Natural Resources and
Community Development

Caterpillar/C.M.I.

Entropy Inc.

ENTROPY

Richard Bishop
Test Coordinator

David Daniels
Test Observer

David Albright
Test Observer

Jim Thurman
Test Observer

A. Thomas McDonald
Project Supervisor

John D. Eddy
Engineering Technician

Michael L. Kirkman
Visible Emissions Observer



SUMMARY OF RESULTS

2.1 Presentation. Table 2-1 summarizes the results of the particulate
testing performed November 13, 1986, at the rotary dryer baghouse stack.
Table 2-2 presents a six-minute average summary of the plume opacity
observations. Detailed test results are given in Appendix A; field and

analytical data are presented in Appendix B.

2.2 Discussion. The average particulate emission concentration was
0.0233 grains per dry standard cubic foot.

ENTROPY



TABLE 2-1

PARTICULATE TESTS SUMMARY OF RESULTS

Rotary Dryer Baghouse Stack

1

Run Date 4/22/87

Test Train Parameters:

Volume of Dry Gas 34.583
Sampled, SCF*

Percent Isokinetic 102.9

Flue Gas Parameters:

Temperature, Degrees F 275
Volumetric Air Flow Rates
SCFM*, Dry 29,275
ACFM, Wet 57,401

Method 5 Results:
Catch, Milligrams 55.8

Concentration, Grains/DSCF* 0.02490

Emission Rate, Lbs/Hour 6.248

2

4y22/87

32.666

92.4

275

30,791
55,192

49,2
0.02324
6.135

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

ENTROPY

3

Ly22/87

33.423

98.6

275

29,536
57,208

47.3
0.02184

5.529



TABLE 2-2
PLUME OPACITY OBSERVATIONS SUMMARY
Rotary Dryer Baghouse Stack

Run Number 1 2 3

Highest 6-Minute Average Opacity, ¥ "] 0.8 0.8

Bighest Single Opacity Reading, % 0 10 10
----- Run 1 - - - - - - =-=-«+« Bun2 ----- - ===« Rmn3 - --- -
Set --= Time --- Avg. % Set === Time --- Avg. % Set -=-- Time --- Avg. X
N_o._ Start End Opacity N_o._ Start End Opacity & Start End Opacity
1 903 909 0 1 1208 1214 0 1 1350 1356 0
2 1027 1033 0 2 1214 1220 0 2 1356 1402 0.6
3 1033 1039 0 3 1220 1226 0 3 1402 1408 0.4
b 1044 1050 0 4 1226 1232 0 4 1408 1414 0.4
5 1050 1056 0 5 1232 1238 0 5 1414 1420 0.6
6 1056 1102 0 6 1238 1244 0.8 6 1420 1426 0
7 1102 1108 0 7 1244 1250 0.4 7 1426 1432 0.8
8 1108 1114 0 8 1250 1256 0 8 1432 1438 0
9 1114 1120 0 9 1256 1302 o 9 1438 1444 0.8
10 1120 1126 0 10 4

1302 1308 0 10 1452 1458 0.

ENTROPY



3-1

PROCESS DESCRIPTION AND OPERATION

3.1 General. Adams Construction Company, near Benson, North Carolina

overates a continucus mix proccss o prooucc oopnclit. & Satore it oo fCUMLI.
drum mix dryer is used in the production process. The aggregate is dropped
into the drum mix dryer, where it is mixed, dried, and heated:; liquid asphalt
is then added to the aggregate in the mixing chamber and the product is

transferred to a holding silo. The dryer is fired with #2 diesel fuel.

3.2 Process Emissions. Particulates are emitted from the process
during drying and mixing due to the release of dust from the surface of the
aggregate mix. The exhaust gases from the dryer pass through a mixing
chamber, baghouse, and a fan before exiting the stack to the atmosphere, as
shown schematically in Figure 3-1.

3.3 Operation During Testing. As reported by plant perscnnel,

approximately 242 tons per hour of asphalt were produced during testing.

EXTSOPY
£ Cow



w

ATMOSPHERE

l'/— TEST
STACK LOCATION

I
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4-1

SAMPLING AND ANALYTICAL PROCEDURES

4.1 General. All sampling and analytical procedures were those
reccomende. by the United States Environmental Protection Agency and the
North Carolina Department of Natural Resources and Community Development.
Descriptions of the sampling equipment and procedures (extracted from 40

CFR 60) are provided in Appendix D.

4.2 Sampling Pcints. The number and location of the cempling peints
were determined according to EPA Method 1. The stack cross section was
divided into 20 equal areas, i.e., five sample points on each of four

traverse axes labeled A through D, as shown in Figure 4-1.
4.3 Volumetric Air Flow Rates

4.3.1 Flue Gas Velocity. EPA Method 2 was used to take the velocity

measurements during the traverses of the stack cross section.

4.3.2 Flue Gas Composition. During run 1, a multipoint, integrated
flue gas sample was collected and analyzed using EPA Method 3; the analytical
results were used to determine the flue gas composition and molecular weight

for each run.

4.3.3 Flue Gas Moisture. Moisture content was determined by analyzing

the sampling train impinger reagents according to the procedures outlined in
EPA Method 5.

4.4 Particulate Emissions. EPA Method 5 sampling and analytical
procedures were used to determine the particulate emissions. The centroid of
each of the 20 equal areas was sampled for three minutes for a net run time

of 60 minutes.

4.5 Plume Opacity. The procedures outlined in EPA Method 9 were
followed in determining the plume opacity.

4.6 Sampling Equipment. All sampling equipment was manufactured by

Nutech Corporation or Entropy. Pertinent calibration data are provided in

A n
ALEOTCIX L.
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FIGURE 4-1. ROTARY DRYER BAGHOUSE STACK TEST LOCATION
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APPENDIX A

TEST RESULTS AND EXAMPLE CALCULATIONS

ENTROPY



Theta
Dn
An

Cp

Pbar

Delta H

Vm
TmF

Vm(std)

Vwc

Vwc (std)
At

fm

#wco2
%02

4#CO

%NS

Md

ADAMS CONSTRUCTION COMPANY
BENSON, NORTH CARDOLINA
DRUM MIX ASPHALT PLANT
TEST DATE - APRIL 22, 1987
RUN NUMBER

RUN DATE

RUN START TIME
RUN FINISH TIME

NUMBER OF SAMPLE POINTS
TEST RUN TIME, MINUTES
NOZZLE DIAMETER, INCHES
NOZ2Z2LE AREA, SQ. IN,

PITOT TUuBE COEFFICIENT

GAS METER CAL. FACTOR
BAROMETRIC PRESSURE, IN. HG

AVG. PRESS. DIFFERENTIAL OF
ORIFICE METER, IN. H20

ACTUAL METERED GAS VOL. CF
GAS METER TRFP,. DEG. F

METERED GAS VOLUME AT DRY
STANDARD CONDITIONS, DSCF

VOLUME OF WATER COLLECTED

IN IMPINGERS & DESICCANT, ML

VOLUME OF WATER VAPOR, SCF
MOISTURE, % BY VOLUME

MOLE FRACTION OF DRY GAS
co2, % BY VOLUME, DRY

02, % BY VOLUME, DRY

CO, % BY VOLUME, DRY

N2, % BY VOLUME, DRY

DRY MOLECULAR WT., #/#-MOLE

TEST REVIEW DATE
JULY 10, 1987
REVIEWED BY:
MICHAEL Y. ALDRI
1
o4/22/87

0904
1130

20

&0
0.244
0.0468
0.840
0.998
29.60

1.204

35.665
79

34.584
288.0

13.55¢6
es.e2
0.718
4.5

15.0

80.5

29.32



Ms

Pstatic

Ps

TsF

SSR DP

vs

Ds

As

AsF

Qs

Qstd

mn

cs

pmrc

pmra

%1

pmr avg

ADAMS CONSTRUCTION COMPANY
BENSON, NORTH CAROLINA
DRUM MIX ASPHALT PLANT

TEST DATE - APRIL 22, 1987
RUN NUMBER

WET MOLECULAR WT., #/#-MOLE
GAS STATIC PRESS,. IN. H20
ABSOLUTE GAS PRESS, IN. HG.
STACK GAS TEMP., DEG. F

SUM OF SQUARE ROOTS OF
VELOCITY PRESS. VALUES

FLUE GAS VELOCITY, FT/SEC
DUCT DIMENSIONS, INCHES
DUCT AREA, SQUARE INCHES
DUCT AREA, SRUARE FEET

GAS FLOW RATE, WET ACFM
GAS FLOW RATE, DRY SCFM

SAMPLE WEIGHT, GRAMS

PART. CONCENTRATIAN

POLLUTANT MASS RATE
FROM CONCENTRATION,

POLLUTANT MASS RATE
FROM AREA RATIO,

% ISOKINETIC

GR/DSCF

CALC.
#/HR

CALC.
#/HR

AVERAGE OF pmra & pmrc

PAGE

TEST REVIEW DATE
JuLY 10, 1987
REVIEWED BY:
MICHAEL Y.

e26.13
-0.27
29.58

275

16.0801

S6.3
42.75%x52.25
2447 .4
16.996
57405

29277
0.0558

0.0249

ALDRIDGE



APPENDIX B.1

B. FIELD AND ANALYTICAL DATA

1. Particulate

ENTROPY



Preliminary Field Data .

A- A Co ; C DRAW HORIZONTAL LINE THROUGH DIAMETERS
PLANT NAME b w32 21 If more than 8 and 2 diameters and if duce
LOCAT]ON _&%SOM . MC dia. is 1e?| than 24", use 8 or 9 points.

VELOCITY PARTTCULATE
SAMPLING LOCATION Baghase sheck SN swemne =
DUCT DEPTH e 8 4 2.0 y
FROM INSDE FAR WALL TO OUTSDE OF PORT 127
: —zL 7 1.75 :
NIPPLE LENGTH 7 L6
/4
DEPTH OF DUCT % T STCR. Et
/e, ;20
WIDTH (RecTanGuULAR DucT) _S 7 7% s 125 o
EQUIVALENT DIAMETER: y P 16
D = 2:0EpTHxwotH _ 2AYLHNS] ) fiZf 24 or 25
T~ DEPTH+WOTH ~ (¥ %, *$74s) 24-0.5
DISTANCE FROM
DOWNSTREAM
PORTS TO NEAREST v — ——
TANCE ISTAN
FLOW DISTURBANCE -ZY _l2 29 | rate reene | rec e
Poin WALL OF PORT
OAMETERS 293 l-27 al ¢ /D,Zn, 77 =7_
. 2
STACK AREA=WYZ1S)(52.25) =BYYZ W| 3 To0 | n7s | Jol/e
3150 |21%8 | 2¢K
LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS 4170 1297 | 23 yz
/ 3
T4 6 8 10 12 14 16 18 20 22 23 5 ?

1, 6.7 4.4 3.2 2.6 2.1 1.8 1.6 1.4 1.3 1.r 1.l iD 2 /7/ LH /‘/

2| 25.0 14.6 10.5 8.2 6.7 5.7 4.9 4.4 3.9 3.5 3.2 6

3| 75.0 29.6 19.4 14.6 11.8 9.9 8.5 7.5 6.7 6.0 5.5

4| 93.3 70.4 32.3 22.6 17.7 1.4.6 12.5 10.9 9.7 8.7 7.9 7

5 85.4 67.7 34.2 25.0 20.1 16.9 14.6 12.9 11.6 10.5

8 95.6 80.6 65.8 35.6 26.9 22.0 18.8 16.5 14.6 13.2 8

7! 89.5 77.4 64.4 36.6 28.] 23.6 20.4 18.0 16.1 .

g 96.8 B85.4 75.0 63.4 37.5 29.6 25.0 21.8 19.4 9

9 91.8 82.3 73.1 62.5 38.2 30.6 26.2 23.0

10 . 97.4 88.2 73.9 T1.7 61.8 18.8 31.5 27.2

1. 93.3 8S5.4 78.0 70.4 61.2 39.3 32.3 10

12 97.9 90.1 83.1 76.4 69.4 60.7 19.8 "

13 94.3 87.5 81.2 75.0 68.5 60.2 )

14 98.2 91.5 B85.4 79.6 73.B 67.7

15 95.1 89.1 83.5 78.2 72.8 IZ

16 98.4 92.5 87.1 82.0 77.0

17 95.6 90.3 85.4 B0.6 |3 |

e 98.6 93.3 88.4 831.9 H

12 96.1 91.3 B86.8

20 986.7 94.0 B89.5 |4 .

21 96.5 92.1

a2 98.9 94.S 15

23 96.8

2 8.9 16

7 | |
~OCATION OF TRAVERSE POINTS IN RECTANGULAR STACKS 8 ! |
2 3 4 7 8 9 10 il 12 | |
T 35.0 16.7 12.5 71 6.3 5.6 5.0 4.3 5.2 IS')| l l
2 75.0 50.0 37.5 21,4 18.8 16.7 15.0 13.6 12.5 201 i |
3 83.3 62.5 35.7 31.3 27.8 25.0 22.7 20.8 , !

i 87.5 50.0 43.8 38.9 35.0 31.8 29.2

5 66.3 6.3 50.0 45.0 40.9 37.5 2! J

6 78.6 68.8 61.1 55.0 50.0 45.8 '

- 92.9 81.3 72.2 65.0 59.1 56.2 22 ; |

3 93.8 B83.3 75.0 68.2 62.5 — . :

9 94,4 85.0 77.3 70.8 ! i

10 95.0 86.4 79.2 Lé“% \ —

11 .3 .3 !

a -3 g;; 34 ‘ '
NTROPY

NVIRONMENTALISTS, INC



ORSAT FIELD DATA

. >) C%W\§££uq9¥b¢iL C:; .
a S

Plant Name

Sampling Location Fuel Type

Run and/or Sample No. / Leak Test? l/l)ateéz»{k@perator 174
co %0

Time of Time €0, 0, 2 %C0 Ny
Sample of Reading |Reading Reading :
Collection | Analysis A B C B-A C-B 100-C
7o¥ | Y | s | 19£ | - | /5
o | b | 4bli5b]| — |50
-~
[[3D {1200 51195 | — | /50
/ ——
Avg. ({'3 Avg. /S/O @/5/
Run and/or Sample No. Leak Test? Date Operator
Time of Time €0, 07 co %05 %C0 %Ny
Sample of Reading |Reading Reading
Collection | Analysis A B C B-A C-B 100-C
Avg. Avg.
Run and/or Sample No. Leak Test? Date Operator
Time of Time €0, 0, co %0, %CO0 4 )
Sample of Reading |Reading Reading
Collection | Analysis A B C B-A C-B 100-C
Avg. Avg.




PARTICULATE FIELD DATA .

MPANY —Poawe Comat, Ca RUN NUMBER __M S~/
“@ML AL TIME START o
SAMPL ING LOCATION TIME FINISH
DATE -5 TEAM LEADER TECHNICIANS I DS
BAROMETRIC PRESSURE, IN. HG <23. STATIC PRESSURE, IN. H,0 & ©.J 3}
SAMPL ING TRAIN LEAK TEST VACUWM, IN. HG_l3 3
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. _©_.8Q! 9000
EQUIPMENT CHECKS IDENTIFICATION NUMBERS
——Pir10TS, PRE-TESr REAGENT aox.&‘_nozzl.s_-iJ_ DIAMETER ‘244
—=PITOTS, POST-TEST METER Box A T/C READOUT OQOQ/ ST
=" ORSAT SAMPLING SYSTEM umeirica, Y2 t/c proee _[[-SD
T BAG SAMPLE BOX 2= _______ ORSAT PuMp_S I
= THERMOCOUPLE @2 20 °F | proBe _(n-> TEDLAR BAG _s2=_
FILTER #  TARE NOMOGRAPH_SET-UP -
Wiy . 1.90 c FAcToR OGS
L3345 4T :Hs'?fn emr _FKO  stack TEMP
% wotsture 29%0 REF. AP 1. 00
DRY GAS PITOT - ORIFICE GAS | PUMP WFILTER IMP.
cLocK METER READING|SETTING (AH), | METER|VACUUM | BOX | EXIT | STACK |LK..CHEC
SAMPLE | TIME, READING, | (AP), IN. H20 TEMP. |IN. HG |[TEMP, TEMP. | TEMP. |READINGS
POINT |MIN. CU. FT. |IN. Hzo| ipEAL]AcTUAL! ©F |cauce | O O
/ oo | Is5-95¢ lo.ys 10.5510.8% by ] 202 4R 200 )
2 3 1 9629 losy lofg lofg los | ) 12¢3 |42 1930
3 A <. 95" lo.yylo.sec |00l 6.C / S laa 102/ -
¢ 19 190530 lo<s3lo0.9%l0.98l%¢ | 258 lus |we3 Pk«
S” 1 1962.23 962 ll.jy 1Ljgl36 | / 193143 lagy
L Uslo | 9696 lo.lg |11« 1.5 | 76 [ le2s3lys (030
EY 3 1623 o3 G el 22 | ) loge 45 (9%
3 & 1962 49 |lo.55 oy |jlor| & | [/ |2y |42 loex
¢ 1 7 1969 1F o4l loJojof0l2e | 2 lasylus |a
= | /2 183%0-%¢ los21p9¢ [0.9¢]3%9 o  lose <) brg
</ 1/n | $32.36¢ o Felieq |reql¥9 o Rse |57 a3}
2 3 1972¢.35 o lLgy 19z 150 2 lusx lyo |29
3 6 1976.29 10 #3 li-3q | pay lgg X lav/) gy l2go
& $ 19% 1% leo.6/ 112 liga | g4 & o5/ |3 loga
S” 1 sa 19799 1 o.491090 {090 |2~ | 2 QSRR ey |feets
Dy s/ 195050 oSGy |1y lsg |3 RTONCT Q@ luoD
2 3 1 7¢3. 55 | o. 9 1103|163 lss |13 250 | s [2€3
3 6 19¢S. 6% lo.S>l1.¢o 1o |2 [ QYT | S |2
4 2 1 fe2-3Y Lo CsTISC LIS 9% | 3 loq? |S</ BSs
ol 2195939 o 6?1123 |92 |5 | 3 R4S | S5 BSyq
| 297653 _
{_ 2 b0] §
o Z_Apg&::
b6S { 129 1
o 38665 0.Lde |1o ‘z 115
F-1010
8/86 Vi (/ar)? T

ENTROPY



PARTICULATE FIELD DATA .

ENTROPY

COMPANY NAME Sdama (onel, (. RUN NUMBER AC -2,
ADORESS . _ Kb e 4IC TIME START _[JOS
SAMPL ING LOCATION TIME FINISH 1R (b
DATE _4~2a - £33 TEAM LEADER TECHNICIANS ID S
BAROMETRIC PRESSURE, IN. HG =29.0, STATIC PRESSURE, IN. H,0 =0, 33
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG_/3 T
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. &.00D &-<xf -
EQUIPMENT CHECKS _!QENTIFICATION NUMBERS
) . PRE-TEST REAGENT Box @24  NozzLe . 30C  piamerer —2ud
—=PITOTS, POST-TEST METER BOX T/C READOUT 000 (5
«==—ORSAT SAMPLING SYSTEM umBILicAL /2 T/c proEe _[[- §°-
Z— TEDLAR BAG SAMPLE BOX 2 S~~~ ORSAT PUMP
L—THERMOCOUPLE @_j.o_c'# proBe _& - R TEDLAR BAG ——
FILTER # NOMOGRAPH_SET-UP NOMOGRAPH #u)
#— AHg [. 90 C FACTOR gg%o
I EX 2%5 METER TEMP STACK TEMP
% MOISTURE .3C__ REF. AP O
DRY GAS | PITOT | ORIFICE GAs | pumP [FILTER| 1MP.
cLocK METER |READING|SETTING (AM), | METER [vacuum| Box | exiT | sTack k.. amc
SAMPLE | TIME, READING, | (AP), IN. Ho0 TEMP. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. cu. FT. |IN. Hzo| IDEAL|AcTUAL] ©F |cauce | F Op Op -
€D (bl 997514 1092 |1y |1t | g2 ] a2 |43 lozs |
2 3 493. % o . 591156 l1sealse | 237 tu2 |23/
3 b 99s-9] lo. §% |52 |1 xa|FC i Q¢S 4 233 »
y | ¢ 9972.26 1082 liqyq l1yq 16 [ 4T lyg 19%¢ |fptecq
1,2 |1 999.91 lo-H lag l)ag |5C L 19c@ 46 1932
8¢, lic/ol/ocol. 6% 0.2 |1y {1 g5—]| §> {953 4G (3%
2 3 3.6F lo-3% [1:3% 1{.3% | e || ST IICT W2
3 A S . SY 1023 |las t1av |§& / 2> (46 123
y 1 -4 |w.e0ljox |fox |ss / QSY |46 WFC |
12l @11 loyslosd logg |95 11 QSL VS 233
B s Ro/nl 10-6] .65 .1 1.1y |sg i 25e |4r 25O
2 3 12 3% 0. 6119 1113 |5 ! ass |49 |4g)
3 A . 1Y -3 11ox 1103 155 [ QT 4L 1282
y 3 | Is. &% ©. 21091 {09 s | 2531y |2 F%
Tl o lizar |o-yulodFlodr lse || A5G [45~ 233 [Hr&ks
_E,/ ¢s/lo| 15-Tu 0. .5l o5 | S¢ / Lo/ |45~ la3a “ S
2 Y 2046 |louslosqlosylss | 1 laen [4% |a2qg
) L | 31.99 O 421 0.2¢ loFy €% | 4 R 2~ 149 (2323
4 g 1 a3.44 O3+ oo 5 / 259 | 5/ 223
S 2.1 2¢4.3% 03D locslo-SEklss L 2SS 1S/ |27
,/ 1036 .00
— 24196 06150 ¢ [ g ﬂ 174
F-1010 7 ) T2
8/86 Vi (VAP T



PARTICULATE FIELD DATA .

ENTROPY

COMPANY Adors Cmol Cn. RN NMEER 223
ADDRESS . AL TIME START 2SO
. SAMPLING LOCATION TIME FINISH S99
DATE4 =22 ~C TEAM LEADERCTZA S TECHNICIANS _TD¢
BAROMETRIC PRESSURE, IN. HG 293- 4 STATIC PRESSURE, IN. Hzo__Q_[j__
SAMPLING TRAIN LEAK TEST VACUWM, IN. He_[S _ _ S
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. 2:903 & .go/
EQUIPMENT CHECKS IDENT1FI1CATION NUMBERS
g . PRE-TEST REAGENT BOX &l Nozzie 396 DIAMETER _-24g
—7PITOTS, POST-TEST METER BOX T/C READOUT Q2O (¢
Z——ORSAT SAMPLING SYSTEM umBILIcAL W2 = T/c ProBe L!-Sa.
Z""TEDLAR BAG SAMPLE BOX . _=2 ORSAT PUMP _
_—TrErmocourLe @ 250 9 | proee -3 TEDLAR BAG -
FILTER ¢  TARE NOMOGRAPH SET-UP NoMOGRAPH § (50
a Y N4 190 c racTor _9¢ Y
£520% §EE lAI:$ER e 70 stack TEMP 2590
% MOISTURE _352__. rer. AP L0 ST
: DRY GAS PITOT " ORIFICE GAS | PUMP J|FILTER| IMP.
CLOCK METER READING{SETTING (AH}, | METER |[VACUUM | BOX | EXIT | STACK |LK..CHEC
SAMPLE | TIME, READING, | (AP), IN. H>0 TEMP. |IN. HG [TEMP. TEMP. | TEMP. |READINGS
POINT_|MIN. cu. FT. |IN. Hzo| ipEALjacTUAL|l OF |cauee | ©F r o -
A4/ olo 26.390 0.4 lo.s2 052 1 $7F | Q3G s oz |
2 3 22.92 in.57/ |».57 (0.8% |¢: | 24y | Ld 3
3 29 43— loas” |0.29 {0.3F l¢? L 252 {4y
4 i 094 leo-43 lods oI 8> | 1 lasd |45 |22/
- 2 232.39 e 3¥ 1063 loc2lsy / A< 4SS |2
R £/ K/0 33. % 0-G41ga 1112 lze ! 235§ |48 |99
21 3 354 oL Vg | 1g |¥e [ 263 | 49 3%
31 ¢ 33.2% 1o.531100 | ron] 8¥% | laca 149 237
_ 4 g 3595 1049 1056 | o-S6lex { ATF | Ta |27
S 13 4o 43 o fa loty lo ¢ 1§¥ | FSSIS! 227
¢ / 13/ H1.9) 2 Fe71)-31 1 V.37 |85 [ 256 157 223
2t 3 | 4362 la. &3 1leq li.qqgl59 i 2553 1593 1D 3
2 6 | us g3 oo g 1119 |59 & loco | 123%9
4 ;) 41 6o 0.7 oy |13 o a5y |55 |azy
5- al 49 32 o4O 10.70 |o.30 | §% 2 *33 |1SF |a?y
D/ lechh] s0-61 109 11.59 11.¢9 |59 2 S5 166 lazo
2 sa. 258 ¢ 16 2ol Q03 15§59 8 25 1o 1932 |
3 Tshld L 4s— lo. 2.c¢ | 9o 2, _1aseisxy a8y
&1 9 s235 lo?2? 1138 135 19 3 lasy |5t »l
Sl /2 <3.66 lo  Z2211.2¢ 11.2¢ | %0 3 as/ | S% 3y
YA
S 1504, 0.c4fp L. M{ 14 114
F-1010
8/86 VM h Ts



PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name _ADAMS CoNSTRucioN EEI Ref. # SA7%
Sampling Location ROTARY DRYER BAGHOLSE STACK,

Date Received 4‘33 Date Analyzed 4[24 Reagent Box(es) Z\4&

Run Number me -1 MS-Z MS -3
Run Date g|g= ﬁ:lLZ;_ A‘i&
Sum of Particulate, mg. 535.8 SI7.5 5293
Total Filter Tare mg. 479,17 468.0 _481..7
Blank Residue, mg. (128 mlL) _0.3 ((SD ml) _ 0.3 (yzgml) 0.3
TOTAL PARTICULATE CATCH, ug. S5.8 49.2 47.3
Reagent 1 (JTH,0):
Final Weight, g. 470.0 370.0 4s5.0
Tared Weight, g. Z50.0 200,00 200.0
Water Catch, g. A Z0.0 [J_Q.O 2550
Reagent 2 ( ):
Final Weight, g. —_ — -
Tared Weight, g. — - -
- Water Catch, g. — - ' ' -
CONDENSED WATER, g. ZJ0.0 qg.g; 2S5.0
Silica Gel:
Final Weight, g. 2180 2Z19.0 Zl\.S
Tared Weight, g. 2000 2D0.0 2000
ADSORBED WATER, g (8.0 \32.0 \ LS
TOTAL WATER COLLECTED, g. 188.0 189.0 - 266.5
Blank Beaker # Z.i --- Legend ~-- Notes and Comments
Final wt. mg. 092575 | v = Final Weight
Tare wt. mg. 109357 1 L = Loose Particulate
Residue, mg. 0.4 F = Filter D = Dish
Volume, mL. 00,0 R = Rinse P = Pan
Concen., mg/mL 00

ENTROPY




LABORATORY SAMPLE WEIGHT CALCULATIONS

Plant Name ADAMS’ CONSTRUCT)ON

EEI Ref. # 5474

Run Number

| _&§_L‘ _M'Ei_‘z- -Mi—a'.
Run Date o ﬁlzz. 3!3; &lzz
Sample ID/Container # =R 2112 EiR 213 ~R 21\4
7%. 4570 10t . 5T bl 96.3447
9B . 4508 —fol. 5765 B 6.3445 "
Tare Wt., g. 91. 91\0 101.05%0 945, 8152.
SAMPLE WT., g. 0. 5358 0. 8175 0.5193

Sample ID/Container #

Tare Wt., g.

SAMPLE WT., g.

Sample ID/Container #

Tare Wt., g.

SAMPLE WT., g.

Sample ID/Container #

Tare Wt., g.

SAMPLE WT., g.

ENTROPY



'CUSTODY SHEET FOR REAGENT BOX # OZi4

Date of Makeup 3J_B - Initials J.RJ. Locked? v/
Individual Tare of Reagent: Z220 fhis. of “TIC . H.0
Individual Tare of Reagent: mls. of

Individual Silica Gel Tare Weight 200 gms.

PLANT NAME fuloms  LCoanst- Co. - Benom A

SAMPLING LOCATION fBachoce Skoafe
. “

Run Date - | Initials Locked? Date $ S. Gel| Initials| Locke
Number Used Cleanup| Spent
faX il j-f—aarzﬁ@ — H-22-FH S0 P —
b | =0 43 = $232-CY 60 (T —
ey (83D -ENTAD — B=22 -$320 |2 N
Date Initials Loic}ed? Zero & Span Balance
Received in Lab al2a J.F.J. Initials Y FJ,
NI Filter Tare  Used.
Sampling Method: m % Weight on

(mgms) Test

Remarks: : LS K 2 UIFSE me-/

L8227 JHLCO M-

E£522F , 4ol rme-3

) NTROPY
ENVIHONMENTAUSTS,INC.



B.

APPENDIX B.2

FIELD AND ANALYTICAL DATA

2. Plume Opacity

ENTROPY



1 )

AT

COMPANY NAME OBSERVATION PATE START TIME END ‘nME
Ao s lmjll/‘uc‘é/m bef7 Go3 | I(Zé
STREET ADDRESS S
COMMENTS
L. 5 6‘*\ M L MIN
1
<ITY STATE arp 2

PHONE (KEY CONTACT)

SOURCE ID NUMBER

PROCESS EQUIPMENT

ot _Ffend-

OPERATING MODE

CIVIOICIC Q] &

cou'rn Eouumsm OPERATING MODE
A,;L/—us—. se 7 J
DESCRIBE s:zssnon POINT 8 ,
CLl~cia / L S g S
alen Sl fopped

w sl—m ‘Bcr( rol7

HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER — _
20’ sar 207 Ea 207 (e 201D

DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 33
san 700 ‘e 2007 |san Ena_lJ g3z
DESCRIBE EMISSIONS

e
san S%PLM nd shf-é‘ i
EMISSION COLOR IF WATER DROPLET PLUME g
san D End /U D Anached Detached M o
POINT IN THE PLUME AT waucu OPACITY WAS DETERMINED ’ Al 3ot 30

L)
JESCRIBE PLUME BACKGROUND .
ﬂf < H

san_ ([ouds & Ed Sawg
BACKGROUND COLOR SKY CONDITIONS lw" 3o 1D

sunBlug-nJeEnd Snl

sm(/N’ (/OJi't EMS«.M

WIND SPEED

WIND DIREC'nON/

Sy gt

D&Dobgo 1o QQQOObDDBGOQBQ QIOICD o] & .
ORIV ¢ |0

b@?’gw@b\DOQQOQDOowwDGb\bQ?QBQ}QQD °

- |os[slololop Blolo ok oo 2 [S] [o[de|o]o]o]ole | -

@60’0(\)00000@63\500@065 Oly

san S ~Lompoens Sine | san SW 7 &5
:::IEN;T;Mi il ?D WET BULE TEMP RH, percent I ,;‘L’IMJ:/ /0%#
24 ] .
Stack SOURCE LAYOUT SKETCH * Draw North Arrow
Flume f / S 19 Yol /D
Sun
Wind —a / ﬁ
: 7%
% Emission Point lw?(.
S b.D /)
4 (o)

Sun Location Line -

Observer's Position

osssnvem»re PR l (PJ(@_‘;.V\

OBSERVER'S SIGNATUR%

{T/JZZ/?A

" Ealeopy

* ADDITIONAL INFORMATION

CERTIFIEQ BY | /

F"\S'

ra Joc A 46505

DAT?/W %

CONTINUED ON VEO FORM NUMBER

/




E [ ~ 19 1 g [
COMPANY NAME OBSER ATION DATE START TIME END TIME
A g srns, vaslmo‘vvv (o 1 <o 7
STREET ADORESS 15 | 2 | COMMENTS
MIN
ol O 21D | O saps0
oY, e STATE zP A2lD |10 |D ./ ()
5""\ z ?
PHONE (KEY CONTACT SOURCE ID NUMBER Al O @ O 1O
alplolo | O
PROCESS EQUIPMENT OPERATING MODE Al Dl O] D 68 o
CONTROL EQUIPMENT OPERATING MODE ;7 f 0 o D @'
Ol D | O O
DESCRIBE EMISSION POINT AN 0|l o lolp
Mo lolDlo
¥l &l o | o |0
HEIGHT ABOVE GROUND LEVEL HEIGHT AELATIVE TO OBSERVER
San End Ml OlolD|D@ 7.8 1D
DISTANCE FROM OBSEAVER DIRECTION FROM OBSERVER 2l ol olo |
San End Stan End
1 O10 |
DESCRIBE EMISSIONS Ao Q 0
St End ¥l O D plo
EMISSION COLOR IF WATER DROPLET PLUME Hp 4 D O o VD]
Stan End Attached O Detached I3
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED rMOolo |lp | O
Sant End ol O |2 £ & 1> -
ESCRIBE PLUME BACKGROUND : . ‘
Start End bl &1l o1 Do
BACKGROUND COLOR SKY CONDITIONS »|l OIlOl ol |
Stan End Stan End »
WIND SPEED WIND DIRECTION Bl O D1 01D
Stn End Sun End ol Ol 6 1010
AMBIENT TEMP WET BULB TEMP | RH, percent
S - | AlO 1010 10
Bl O |lo |O|O
Stack SOURCE LAYOUT SKETCH Draw North Arrow
P T— O D 1lol1ol0 9ol s>
- =l plolo o
Z1 O 101D 1D
X Emission Point 31% 0 D Fa) 0
i N2 o RN/ N 2
210 O 0 1) 16 & Lo
% Dlo lolol ()

Cbserver's Position

OBSERVER'S NAME (PRINT)

OBSERVER'S,SIG DAJE / /
140°
______________ W Z;/ 7/22/ £z
e ORGANIZATION ' /
Sun Location Line
CERTIFIED BY DATE

ADDITIONAL INFORMATION

CONTINUED ON VEO FORM NUMBER
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QUALITY ASSURANCE PROCEDURES

General. Each item of field test equipment purchased or constructed by
Entropy is assigned a unique, permanent identification number. New items for
which calibration is required are calibrated before initial field use.
Equipment whose calibration status may change with use or with time is
inspected in the field before testing begins, and again upon return from each
field use. When an item of equipment is found to be out of calibration, it
is adjusted and recalibrated or retired from service. All equipment is
periodically recalibrated in full, regardless of the outcome of these regular
inspections.

Calibrations are conducted in a manner and at a frequency which meet or
exceed U. S. EPA specifications. Entropy follows the calibration procedures
outlined in EPA Reference Methods, and those recommended within the Quality
Assurance Handbook for Air Pollution Measurement Systems: Volume III
(EPA-600/4-77-027b, August, 1977). When the Reference Methods are
inapplicable, Entropy uses methods such as those prescribed by the American
Society for Testing and Materials (ASTM).

Data obtained during calibrations are recorded on standardized forms,
which are checked for completeness and accuracy by the Quality Assurance
Manager or the Quality Assurance Director. Data reduction and subsequent
calculations are performed using Entropy’'s in-house computer facilities.
Calculations are generally performed at least twice as a check for accuracy.

Copies of calibration data are included in the test or project reports.

Inspection and Maintenance. An effective preventive maintenance program

is necessary to ensure data quality. Each item of equipment returning from
the field is inspected before it is returned to storage. During the course
of these inspections, items are cleaned, repaired, reconditioned, and
recalibrated where necessary.

Each item of equipment transported to the field for this test program
was inspected again before being packed. Entropy performs these quality
assurance activities prior to departure for the job site to detect equipment
problems which may originate during periods of storage. This minimizes lost

time on site due to equipment failure.
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Qccasional equipment failure in the field is unavoidable despite the
most rigorous inspection and maintenance procedures. For this reason,
Entropy routinely transports sufficient backup equipment to the job site to

have complete redundancy of all critical sampling train components.

Calibration. Emissions sampling equipment that requires calibration
includes the nozzle, pitot tube, pressure gauges, thermometers, flow meters,
dry gas meters, and barometers. The following sections elaborate on the
calibration procedures followed by Entropy for these items of equipment.
Calibration data for the specific items of egquipment used for this test
program follow the text.

Nozzles. Each probe nozzle is uniquely and permanently identified at
the time of purchase, and calibrated before initial field use. The inside
diameter of the nozzle is measured to the nearest 0.001 in. using a
micrometer. Five measurements are made using different diameters each time.
If the difference between the high and the low numbers does not exceed 0.004
inch, the average of the five measurements is used. If the difference
exceeds this amount, or when the nozzle becomes nicked, dented, or corroded,

the nozzle is reshaped, sharpened, and recalibrated.

Pitot Tubes. All Type S pitot tubes used by Entropy, whether separate
or attached to a sampling probe, are constructed in-house aor by Nutech
Corporation. Each pitot is calibrated when new in accordance with the
geometry standards contained in EPA Reference Method 2. A Type S pitot tube,
constructed and positioned according to these standardé. will have a
coefficient of 0.84 + 0.02. This coefficient should not change as long as
the pitot tube is not damaged.

Each pitot tube is inspected visually before it is transported to the
field. If this inspection indicates damage or raises doubt that the pitot
remains in accordance with the EPA geometry standards, the pitot tube is not

used until it has been refurbished and recalibrated.

Differential Pressure Gauges. Some meter consoles used by Entropy are

equipped with 10 in. W.C. inclined-vertical manometers. Fluid manometers
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do not require calibration other than leak checks. Manometers are
leak~checked in the field prior to each test series, and again upon return
from the field.

Most of Entrop&'s meter consoles are equipped with Magnehelic
differential pressure gauges. Each set of gauges is calibrated initially
over its full range, 0-10 inches W.C. After each field use, the calibration
of the gauge set is checked against an inclined manometer at the average
delta p encountered during the test. .If the agreement is within + 5 percent,

the calibration is acceptable.

Thermometers

Impinger Thermometer. On site, prior to the start of testing, the

thermometer used to monitor the temperature of the gas leaving the last
impinger is compared with a mercury-in-glass thermometer which meets ASTM E-1
specifications. The impinger thermometer is adjusted if necessary until it
agrees within 2°F of the reference thermometer. (If the thermometer is not

adjustable, it is labeled with a correction factor).

Dry Gas Meter Thermometer. The thermometer used to measure the

temperature of the metered gas sample is checked prior to each field trip
against an ASTM mercury-in-glass thermometer. The dry gas meter thermometer
is acceptable if the values agree with 5.4°F; Thermometers not meeting this

requirement are adjusted or labeled with a correction factor.

Flue Gas Temperature Sensor. All thermocouples employed by Entropy for

the measurement of flue gas temperatures are calibrated upon receipt.
Initial calibrations are performed at three points (ice bath, boiling water,
and hot oil). An ASTM mercury-in-glass thermometer is used as a reference.
The thermocouple is acceptable if the agreement is within 1.5 percent
(absolute) at each of the three calibration points.

On site, prior to the start of testing, the reading from the stack gas
thermocouple-potentiometer combination is compared with a mercury-in-glass
reference thermometer. If the two agree within 1.5 percent (absolute), the
thermocouple and potentiometer are considered to be in proper working order

for the test series.

ENTROPY



After each field use, the thermocouple-potentiometer system is compared
with an ASTM mercury-in-glass reference thermometer at a temperature within
10 percent of the average absolute flue gas temperature. If the absoclute
temperatures agree within 1.5 percent, the temperature data are considered
valid.

Dry Gas Meter and Orifice. The dry gas meter and orifice are calibrated

simultaneously. There are two calibration procedures. The full calibration
is a complete laboratory procedure used to obtain the calibration factor of
the dry gas meter before its first use and periodically thereafter. Full
calibrations are performed at three different orifice settings (flow rates).
A simpler procedure, the posttest calibration, is designed to check whether
the calibration factor has changed. Posttest calibrations are performed
after each field test series at an intermediate orifice setting (based on the
test data) and at the maximum vacuum reached during the test.

Entropy uses as a transfer standard a dry gas meter that is calibrated
annually against a spirometer. During the annual calibration, triplicate
calibration runs are performed at seven flow rates ranging from 0.25 to
1.40 cfm.

Dry Gas Meter. Each metering system receives a full calibration at the

time of purchase, and a posttest calibration after each field use. If the
calibration factor, Y, deviates by less than five percent from the initial
value, the test data are acceptable. If Y deviates by more than five
percent, the meter is recalibrated and the meter coefficient (initial or
recalibrated) that yields the lowest sample volume for'the test runs is used.

EPA Reference Method 5 calls for another full calibration anytime the
posttest calibration check indicates that Y has changed by more than five
percent. Standard practice at Entropy is to recalibrate the dry gas meter
anytime Y is found to be outside the range 0.98 < Y < 1.02.

Orifice. An orifice calibration factor is calculated for each flow
setting during a full calibration. If the range of values does not vary by

more than 0.15 in. H,0 over the range of 0.4 to 4.0 in. H,0, the arithmetic

2
average of the values obtained during the calibration is used.
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Barometer. Each field barometer is adjusted before each test series to
agree within + 0.1 inches of a reference aneroid barometer. The reference
barometer is checked weekly against the station pressure value (corrected for
elevation difference)} reported by the National Weather Service station at the

Raleigh-Durham airport, approximately 2.5 miles from Entropy's location.
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Dry Gas Meter Identification: L% 34312 Calibration by: Mp

Date: 2-1L-% Barometric Pressure (Py): 1O 11 in. hg
Eumopv
*pate: _2-1L17-£G ¥Barometric Pressure (Py): 19.8¢ in. Hg NVIRONMENTALISTS, ING.
Approx. Spirometer Dry Gas Meter
Flow Gas Gas Flow Meter Avg.
Rate Volume Temp. Volume Temp., Pressure Time Rate Meter Meter
Q) (Vg) (tg) (Vag) (tys) (Ap) (0) Q) Coeff, Coeff.
cfm £t3 °F {3 °F in. Hy0 [ min. cfm (Ygs) (Y4e)
¥ [2.304 | %$2.4¢ | [2.16% %0 S0 | 0.0 1.194S) 6.493%
{20 Iz 11 | g.d | 12,008 %0 S<o | (000 | Lig2l | .aqi4
1. 1£0 22+ 12100 g0 $.50 Ww.oo | |L1930] 9991
13 69¢ g2.4 13. 4494 19.S 6% | 1Doo| L3HY| 9931
|.3€ 13.662 | %24 (3.505 %0 e85 | (Doo| |.33 9926
17752 | 81.€ (3.1 o 100 | (.00 (.35 ¢33
\/
Y 1 _ 1\ AhY7
U?\ 6 - V. UV | £—
(Vg) (tyg + 160) (Py) (Pp) (Vg)
YdS S e et e e e e e S e e Q = (17.6“) ——————————————

(Vas) (tg + 160) (P, + ( p/ 13.6)) (tg + 460) (3)




. \ - ° [
Meter Box Number: N{9 L g

Calibration by: “R.7>.

Standard Meter Number: /7L v3(272% Standard Meter Gamma: .., o<+7Z2-
::';/ "'i‘ : 75 = :
Date: < "iZ7 Barometr-ic Pressure (Pb): — et in. Hg
*Date: *Barcmetric Pressure (Pb): in. Hg
PRETZET CALIZRATION
Standard Meter Meter Box Metering Systam
Gas Orizice Gas
Volume | Temp. Time Setting | Volume | Temp.
e 4
(Vag) | (tgg) | (&) @QH) | (Vq) | (tg) Coeff. | Am,
£t F |min. |in. H,0| £t °¥ (v,) |in. EO
o= | Lir ic.c | .20 |2aea| e | Ares | E
C R RN B iC.o C-ZC 3. 17 ¢ e C. a9 7G T2
VT i U A 7.927 | - i1 B Pt
SR ot o Coai ] 5
SRS / ):, - B . - - 2 ~ o — D
t st . - - « - { o - il _ f
- ~ : - I Ny -
\ — _ - It A { : - \ - — “ .
Average |C. |-~ oo
C.a%q¢
* * *
g, = —ids  Vas T [Fq T 480) * By
d k3 * (P 4 w/12 An
Vd (tds + 460) (Pb + H/13.6)
0.0317 *QH (t. + 460) * o | 2
AHa 2 mmmm————————— * | o298l __ .
C|
P * + %*
b (td 460) Ycls Vds

F=-1037

3/86
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Meter Box Number:

Meter Box Vacuum: 3 v in. Hg

+andard Meter Number: b§3% 273

Calibration by: . M‘,Dq&

tandard Meter "Gamma: | ool 2

Date: &5-5- e Barometzic Pressure (P,_): >3.90° in. Hg

" POSTTEST CALIBRATION

Standard Meter Meter Box Metering System
Gas OziZfice | Gas
Volume | Temp. Time Sectting | Volume | Temp.
L o - -= £
(Vds) 'ds) (8) (&H) (Vd) ("d) Coeff., AH@
<3 *F | min. in. H,0 | =53 °F (%5) in. H,O
S S | LT (6.0 | 1.2 S932. | 72 | ovv3 /.53
S.TLS | LT 10. 0 1 Ssss | 9L 0.556] 1.6 o
>.287 L7 1.0 | 1.2 'Sﬁsq Y D.5F6% 1.56
Average | ©-9944 [
. __'59.5: Vgs * (tg + 460) * P
.d - T T TT T e T
Vd * ("’ds + 460) * (Pb +AH/13.6)
0.0317 * AH (t._ + 460) * o | 2
AH@ E ececccecccccccmee- * --§.§ ————————————
Pb * (té‘ + 460) Yds * vds

L)
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NOZZLE NUMBER: SOé

(0] ]

Date |Initials | Dia. 1] Dia. 2| Dia. 3| bia. 4} Dia.

[2-2-82| 57 245 1,293 1.24S | .244 | 1247 |8-245
09~-02-83 | HEC N 24s o251 0. 248 | p.247 | ©.247 | 2.243 |
4-26-83 pLo 252 1 .253 | .251 | .25] |.253 |0.252
5083\ S8¢_ | 262 | 280 |.250 |.252 | .25) [p-25]
T=tp-f4 1T TM 248 .249 1.3449 .SH¢ 250 10.2349
1022641 AT 24 | . 244 | 124 | 245 | 247 |0.2AS
2-i-8S | SSH- A5 | W24, | 244 | 248 | .24L | O0.245

Average

30-%6| 2B 45 | Wy | 24T 1245 | 24T 1D 2ee
g | o2 lo.tyw| 01yl 2¢S | 2451 . 2de| D 2vY
sk e 1247 | 2ue | 2¢g | 24%0 | aum | p2ue
S | e 1247 | 27| 2e7 | 2¢¥ | 247 ] 0.247
3-20-57 | SH 242 | 243 | 243 | 246 | .245 | .o04

NOTE: All diameters measured in inches.
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APPENDIX D

SAMPLING AND ANALYTICAL PROCEDURES
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ISOKINETIC SAMPLING TRAIN FIELD DATA & RESULTS TABULATION

PLANT: Adams Construction Company, Benson, North Carolina

Theta
Dia
Cp

Y
Pbar

Delta H

Vm
tm
Vm(std)

Vic

Vw(std)
ZH20
Mfd
%Cco2
%02
4CO+N2
Md

Ms

Pg

Ps

ts
Delta p

vs

Qsd
Qaw

%1

DATE SAMPLING LOCATION

4722787 Rotary Dryer Baghouse Stack
4/22/87 Rotary Dryer Baghouse Stack
4,22/87 Rotary Dryer Baghouse Stack

Run Start Time
Run Finish Time

Net Sampling Points

Net Run Time, Minutes

Nozzle Diameter, Inches

Pitot Tube Coefficient

Dry Gas Meter Calibration Factor
Barometric Pressure, Inches Hg

Avg. Pressure Differential of
Orifice Meter, Inches H20

Volume of Metered Gas Sample, Dry ACF
Dry Gas Meter Temperature, Degrees F
Volume of Metered Gas Sample, Dry SCF*

Total Volume of Liquid Collected
in Impingers & Silica Gel, mL

Volume of Water Vapor, SCF*
Moisture Content, Percent by Volume
Dry Mole Fraction

Carbon Dioxide, Percent by Volume, Dry
Oxygen, Percent by Volume, Dry

CO + N2, Percent by Volume, Dry

Dry Molecular Weight, Lb/Lb-Mole

Wet Molecular Weight, Lb/Lb-Mole
Flue Gas Static Pressure, Inches H20
Absolute Flue Gas Press., Inches HG
Flue Gas Temperature, Degrees F
Average Velocity Head, Inches H20
‘Flue Gas Velocity, Feet/Second
Stack/Duct Area, Square Inches
Volumetric Air Flow Rate, Dry SCFM*
Volumetric Air Flow Rate, Wet ACFM

Isokinetic Sampling Rate, Percent

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
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“904
1130

20
60.00
0.244
0.840
0.998
29.60

1.200

35.665
79
34.583
288.0

13.556
28.2
0.718
4.5
15.0
80.5
29.32
26.13
-0.27
29.58
275
0.6464
56.30
2,447
29,275
57,401

102.9

OPERATOR

. Thomas McDonald

Thomas McDonald

. Thomas McDonald
2 3
1205 1350
1314 1500
20 20
60.00 60.00
0.244 0.244
0.840 0.840
0.998 0.998
29.60 29.60
1.100 1.170
34.196 35.046
87 88
32.666 33.423
189.0 266.5
8.896 12.544
21.4 27.3
0.786 0.727
4.5 4.5
15.0 15.0
80.5 80.5
29.32 29.32
26.90 26.23
-0.32 -0.19
29.58 29.59
275 275
0.6150 0.6446
54.13 56.11
2,447 2,447
30,791 - 29,536
55,192 57,208
92.4 98.6

(continued next page)



Method 5 Results:

mg Catch, Milligrams 55.8 49.2 47.3
gr/DSCF Concentration, Grains per DSCF* 0.02490 0.02324 0.02184
Lb/Hr Emission Rate, Lbs/Hour (PMRc) 6.248 6.135 5.529

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
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EXAMPLE PARTICULATE TEST CALCULATIONS NO. 1

Rotary Dryer Baghouse Stack

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS

<<
B
n
ct
&
]
[N
\]
N
g
*
<
*
<3
B
*

Vm(std)

1"

(4

- — " - - — - = - -

60 + tm)

(29.60 + 1.200/13.6)

17.64 * 0.998 * 35.665 * ~--c----mmmmommmoeo

(460 + 79)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

Vw(std) = 0.04707 * Vlc

Vw(std)

0.04707 * 288.0 = 13.556 SCF

PERCENT MOISTURE, BY VOLUME, AS MEASURED IN FLUE GAS

#H20 = 100 * Vw(std) / (Vw(std) + Vm(std))

13.556
$H20 = =ececccacmc————e— * 100 =

13.556 + 34.583

DRY MOLE FRACTION OF FLUE GAS

Mfd

1 - %H20/100

Mfd 1 - 28.2/100 = 0.718

DRY MOLECULAR WEIGHT OF FLUE GAS

Md

%C02 * 0.44 + %02 * 0.32

Md

WET MOLECULAR WEIGHT OF FLUE GAS

= — - — S - - e = . - - .

Ms = (M3 * Mfd) + (0.18 * %H20)

Ms

+

28.2 %

%CO+N2 * 0.28

ENTROPY

4.5%0.44 + 15.0*0.32 + 80.5%0.28 = 29.32 LB/LB-MOLE

29.32 * 0.718 + (0.18 * 28.2) = 26.13 LB/LB-MOLE

34.583 DSCF



ABSOLUTE FLUE GAS PRESSURE

Ps = Pbar + Pg / 13.6

Ps = 29.60 + ( -0.2 / 13.6) = 29.58 IN. HG.

AVERAGE FLUE GAS VELOCITY [Note: (Delta p)avg is square of avg sq. root]
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=
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vs 56.3 FT/SEC

29.58 * 26.13

DRY VOLUMETRIC FLUE GAS FLOW RATE @ STANDARD CONDITIONS

60 Tstd Ps
Qsd = —=== * MFd * vs * A * —cmoeme- L JT—
144 ts + 460 Pstd
60 528 29.58
Qsd = --- * 0.718 * 56.3 * 2,447.0 % ---cemmeem * oo
44 275 + 460 29.92
Qsd = 29,275 SCFM

WET VOLUMETRIC STACK GAS FLOW RATE @ FLUE GAS CONDITIONS

Qaw = 60 / 144 * ys * A

Qaw = 60 / 144 * 56.3 * 2,447.0 = 57,401 ACFM
PERCENT ISOKINETIC OF SAMPLING RATE

Pstd 100 (ts + 460) * Vm(std)

UL = mmmm ® e ® e mm e e
Tstd 60 Ps * vs * Mfd * Theta * Area-nozzle, sq.ft.
29.92 100 ( 275 + 460) * 34.583

4L = —m—m- B W —————————————— e e

528 60 29.58 * 56.3 * 0.718 * 60.00 * 0.0003247
%1 = 102.9 %
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GRAINS PER DRY STANDARD CUBIC FOOT

7000 mgs
gr/DSCF = =m==mmm # oo
453,592  Vm(std)
7000 55.8
gr/DSCF = ==----- * mmmmme- = 0.0249 gr/DSCF

POUNDS PER HOUR

L]

Lb/Hr = 60 / 7000 * gr/DSCF * Qsd

Lb/Hr

60/7000 * 0.0249 * 29,275 = 6.25

ENTROPY

LB/HR





