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1.0 INTRODUCTION

1.1 SUMMARY OF TEST PROGRAM

The U. S. Environmental Protection Agency
Planning and Standards (OAQPS), Emission Inventon
for developing and maintaining air pollution em
processes. EIB is presently studying the stone ¢
this work, EIB sponsored PM10 particulate emiss
Corporation’s facilities in Raleigh-Durham and
specific sources tested were the tertiary crush
Deister vibrating screen at the Raleigh-Durham p13
the tertiary crusher tests. A separate report pr
Deister vibrating screen.

The PM10 emission factor test procedures we
Entropy Environmentalists, Inc. (Entropy). The Em;
of EPA supervised the test program.

A Quasi-stack system was used to conduct em
outlet of the tertiary crusher. For the Quasi
built. The inlet enclosure measured approximately
measured 7'H X 24'D X 8'W. The systems are shown
The mounting positions of the HEPA filtered air
axial fans ensured that the normal PM10 emis

influenced but were directed to the outlet ductsl|

outlet ducts were set by adjusting the variable s
fans. The velocities of the fans were set so th
pressure within the enclosures. A constant gas f1
program.

The PM10 emissions were tested using EPA Methd
into two sets: stone moisture levels greater than
less than 1.5%.
moisture requirements of wet suppression systemg
necessary to operate a continuously recording met
crusher to characterize the wind speed and dir
observed PM10 emission levels are summarized in

TABLE 1-1. TERTIARY CRUSHER PM10 E

:

[EPA), Office of Air Quality
y Branch (EIB) is responsible
ssion factors for industrial
rushing industry. As part of
ons tests at Martin Marietta
arner, North Carolina. The
r at the Garner plant and a
nt. This report concerns only
psents the test results at the

re developed and conducted by
ssion Measurement Branch (EMB)

ission tests on the inlet and
Lstack system enclosures were
8’'HX 8'D X 5’W and the outlet
in Figure 1-1. and Figure 1-2.
supplies and Quasi-stack tube-
sions were not significantly

The capture velocity in the
ed DC motors of the tube axial
t there was a slight negative

pw was used throughout the test

d 201A. The tests were divided

1.5%, and stone moisture levels
These criteria were used bas¢d on Timited data_ concerning

for fugitive dust™?. It was

borological station next to the
pction during the tests.
Table 1-1.

The

ISSIONS

PM10 Emission

s, Pounds/Ton'

Inlet Dry Stone (< 1.5%) 0.000041 (Without Control)
Outlet Dry Stone (< 1.5%) 0.00171fF (Without Control)
Inlet Wet Stone (> 1.5%) 0.000019 (With Controis)
Outlet Wet Stone (> 1.5%) 0.000813 (With Controls)

! Based on total stone feedrate from

vibrating feeder.
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2.0 PLANT AND SAMPLING LOCATI

2.1 PROCESS DESCRIPTION AND OPERATION
The Garner plant produces crushed granite
paving. Figure 2-1 is a flowchart of the porti

in this project.

Rock blasted from various locations in the
a primary crusher. A large surge pile is used t

to the plant processing equipment Tocated adjacent to the quarry.

540 foot conveyor (stream 3) is used to deliver
above the secondary crusher.
per hour as calculated by the transport time and

feeder, points A and B of Figure 2-1 (see Appen

Normal production ¥

ON DESCRIPTION

used for construction and road
bn of the Garner plant relevant

The figure was prepared baded on a drawing labelled Flow
Diagram Plant No. 632 provided by Martin Mariet

ka.

quarry is trucked (stream 1) to
b provide a steady flow of stone
An 8 foot by
the stone to the vibrating deck
ates ranged from 250 to 500 tons
volumetric feed of the vibrating
ix A for productidn data).

The scalping screen serving the secondary cryshers removes oversized material
too large for the secondary crusher, this matdrial is conveyed to a separate

storage pile and sold as product.

The materi3gl passing through the scalping

screen is conveyed (stream 4) to the secondary crusher separate storage pile and

are sold as product.

The cone-type secondary crusher reduces| the size distribution of the

material received from the surge pile. Ston

ranges in size from 6 inches to relatively smalll particles.

the secondary crusher discharges onto a conv
tertiary crusher inlet. The tertiary crusher d
discharges onto this conveyor. Following the

Teaving the secondary crusher
The material from
yor (stream 6) leading to the
scharge stream (stream 10) also
tertiary crusher discharge, the

main feed conveyor (stream 6) contains all off the plant production with the
exception of oversized product discussed earliet. The main feed conveyor stream
passes through a transfer station and delivens the stone to the top of the

structure housing the Deister vibration screens|.

screens and tertiary crusher is termed "closed c

The stone flow to the Deister
ircuit” since oversized material

containing some fines adhering to the surface canp recirculate through the Deister

and tertiary crusher® until the stone is crushed
Deister screen (streams 8,9).

The tertiary crusher is a Model 1560 Omnicon
2-2 shows a side view of the vibrating feeder
inlet and outlet enclosures were buiit. This 3
the 8 x 20 - 3D Diester screens downstream fr
stone is fed to the tertiary crusher by mean
conveyor (stream 7). The stone is discharged
which serves a 36" wide 72" long vibrating fe
discharges onto a 4 foot by 4 foot chute direct]
chute is not indicated on Figure 2-1. There are
from the feeder to the charging chute and from
of the Omnicone. The Omnicone discharges the
336 foot long conveyor (stream 10) leading to 1

L

small enough to fall through the

e, conical type crusher. Figure
and tertiary crusher before the
receives the oversize stone from
pm the secondary crusher. The
5 of a 36" wide, 260 foot long
onto a rectangular surge feeder
bder (Figure 2-1.). The feeder
y above the Omnicone inlet. This
very limited free fall distances
the charging chute to the inlet
crushed stone to a 36 inch wide,
he enclosed Diester screens.




The inlet to the Omnicone was defined as the discharge of the vibrating

feeder to the charging chute and the discharge
crusher vessel. This area, having a height

of the charging chute into the
pf approximately 7 feet, was

enclosed with a tarp to allow capture of the PM10|emissions caused by the stone-

to-stone attrition during movement of the stone.

The gas velocities around the

layers of stone were maintained at gas flow rates equivalent to 5 to 10 mph.

The discharge point of the Omnicone tertiary| crusher is a conveyor leading

from the secondary crusher to the Diester screeps (stream 10).

point is enclosed approximately 5 feet upstream
discharge point. There are several water spray
of this conveyor.

The discharge of the Omnicone crusher was

The discharge
and downstream of the Omnicone
nozzles on the downstream side

defined as the total enclosure

surrounding stream 10 underneath the Omnicone. Emissions from the Omnicone were
clearly visible Tleaving both the upstream and downstream portions of the

enclasure.

The plant operates approximately 200 days p
times are 7 a.m. to 5:00 p.m. each day. Total pr
approximately 750,000 to 1,000,000 tons.

2.2 FUGITIVE DUST CONTROL

r year. The typical operating
duction quantities per year are

Wet suppression is used for fugitive dust cdntrol of the tertiary crusher.

There are water spray nozzles located on the cdnveyor underneath the tertiary
crusher (beginning of stream 10), at the transfer point of the conveyor (stream
7) and also the entrance to the surge bin and vibrating feeder (points A and B
Figure 2-1). Not all of these spray nozzles |are necessary to maintain wet
conditions. Over-wetting of the rock can cause plinding of the lower screen or
blockage of the fines discharge chute underneath the Deister®®.

2.3 SAMPLING AND EMISSION TESTING PROCEDURES

2.3.1 Fugitive Emission Capture Systems

Since there is not an air pollution control|device on the inlet and outlet
of the tertiary crusher, a fugitive emission capfure system is needed to capture
the particulate matter. Entropy considered the [criteria Tisted in Table 2-1 in

designing the fugitive emission capture system.
capture systems during several site visits by E
The alternative capture techniques which are gen
emission sources include®’:

¢ Roof monitor
¢ Upwind-downwind profiling
e Quasi-stack

Entropy evaluated alternative
ntropy and U. S. EPA personnel.
erally applied to fugitive dust
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M et AW

Figure 2-2. Vibrating Feeder and

Emission profiling techniques involve meas

Tertiary Crusher

ement of the increase in PM10

concentrations as a gas stream passes over or ardund the source being evaluatgd.
This is usually performed using ambient PM10 mpnitors in upwind and downwind

locations. Entropy concluded that this appro
tertiary crusher at the Garner plant due to theg
upwind and downwind of the tertiary crusher. It
the tertiary crusher from these nearby sources.

Generator exhaust

Secondary crushers

Various conveyors and stone transfer poi
Interstate 40 traffic.

ch was not applicable to the
number of sources immediately
would be impossible to isolate
These included:

nts

The emission profiling approach was not practical due to the number of

potential PM10 sources and their locations near

The roof monitoring approach of fugitive
sampling at a horizontal array of sampling pa
emission source. This approach was rejected beq
to sample in the area immediately above the cn

the tertiary crusher.

emission capture involves the
ints above the surface of the
ause there was no logical means
usher inlet and outlet. Also,

there were no partial enclosures to direct the PM10 emissions to a sampling grid.




Table 2-1. FUGITIVE EMISSI

DN CAPTURE

SYSTEM DESIGN CRITERIA

The capture system should not create high

pr-than-actual PM10 emission

rates due to high gas velocity conditiong near the upper Deister
screen, near the stone inlet chute, or nedr the upper screen discharge

chute.

The capture system should not create a sink for PM10 emissions due to

particulate losses.

The capture system should isolate the te
(west unit) from the adjacent unit (east

The capture system should not create saf
test crew or for plant personnel. It sh
plant process equipment.

The capture system should not obstruct r
equipment by plant personnel.

The capture system and overall test proc

rtiary crusher being tested
unit).

bty hazards for the emission
puld not create risks to the

butine access to the process

bdures must be economical,

practical, and readily adaptable to other plants so that these tests

can be repeated by organizations wishing

to confirm or challenge the

emission factor data developed in this project.

Figure 2-3. Crusher Inlet

Enclosure




The quasi-stack method appeared to be the most effective and practical
approach for capturing the fugitive emissions. THis approach allowed isolation
of the crusher inlet and outlet emission points|from the other fugitive dust
sources in the immediate vicinity. The quasli-stack method required the
construction of temporary enclosures around the inlet and outlet of the tertiary
crusher and the installation of a duct and fan system for gas handling. Since
the tertiary crusher outlet was already partially pnclosed, the induced gas flow
streams would not influence the rate of PM10 emigsions. Low make-up air flow
rates were used at the relatively exposed inlet emission point in order to
minimize higher-than-actual PM10 emissions.

The make-up air to the inlet and outlet enclosures was supplied by a set of
two-speed fans equipped with HEPA filters and prgfilters. The HEPA filters are
rated as greater than 99.97% efficient for submicron particles, therefore,
adjacent dust sources could not significantly influence the measured emission

rates. Prefilters were replaced when they became pverloaded or blinded by large
diameter particles, moist particles, or water.

The gas flow from the outlet enclosures was|controiled by a Dayton Model
3C411 24inch, 2 HP direct current (DC) driven tubeaxial fan. This variable speed
fan was set at the gas flow rate necessary to mainffain a slightly negative static
pressure within the enclosure. Negative pressures were required to ensure that
there was no loss of PM10 emissions from the enclpsure. Highly negative static
pressures were undesirable since there could be high velocity ambient air streams
entering the enclosure which could increase the BM10 emissions.

The enclosures were constructed of tight fittipg tarps stretched over a large
mesh metallic screen. The screen was electrically bonded and grounded to ensure
that high static voltages would not accumulate on [the tarps thereby reducing the
actual PM10 emissions. Figure 2-1 and 2-3 show the inlet to the crusher
location, Figure 2-1 and 2-4 show the outlet to the crusher location.

ENTROPY

- b .

ﬁ}gﬁ}e 2-4. QOutlet Enclg

bsure

10
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Figure 2-5. Outlet Enclosyre Window

One clear lucite window was also included in|each enclosure so that plant
personnel and the Entropy test team could observel process operating conditions.
Figure 2-5 shows the outlet window location and putlet duct system.

2.3.2 PM10 Emission Testing Procedure

EPA Reference Method 201A was used to monitqr the PM10 emissions from the
tertiary crusher. The complete sampling train|is shown in Figure 2-6. This
consists of: (1) a sampling nozzle, (2) a PM10 sampler, (3) a probe and umbilical
cord, (4) an impinger train, and (5) flow control|system. Due to the relatively
small ducts and the constant sample gas flow rates set using the DC-driven
tubeaxial fans, the "S"-type pitot tube was not mounted on the PM10 sampler
probe. Gas velocities were determined prior to the emission tests.

Particulate matter larger than 10 microns i diameter is collected in the
cyclone located immediately downstream of the sampling nozzle. Particulate
smaller than 10 microns is collected on the outlet] tube of the cyclone and on the

downstream glass-fiber filter. A disassembled RM10 sampling head is shown in
Figure 2-7.

The cyclone and filter system used in this study met the design and sizing
requirements of Section 5.2 of Method 201A. he gas flow rate through the
cyclone was set based on the orifice pressure hepd equation provided in Figure

4 of Method 201A. The gas flow rate was kept copstant throughout the emission
test program.

11
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Figure 2-6. PM10 Sampling

Figure 2-7. Disassembled |

PM10 Head

PM10 sampling was performed in a 1-foot (inlgt location) and 2-foot (outlet

location) diameter smooth wall duct mounted dir
crusher. The ducts were connected to flexible du
The 4-inch diameter sampling port was located 8 d
flexible duct connection and 2 duct diameters upsf
points in the horizontal direction were samplgq

12

ctly off the enclosures of the
rt leading from the enclosures.
ict diameters downstream of the
tream of the fan. Four traverse
d. Sampling in the vertical




direction across the ducts was not possible sinc

could be resuspended and pass through to the fil
selected to provide 80 to 120% isokinetic condi

3 dust collected in the cyclone
fer. The sampling nozzles were
tions. The cyclone and nozzle

assembly were mounted within the duct during sampling. A heating mantle was used

around the filter to keep temperatures approximat

the stack temperature. This was necessary to
moisture condensation in the sampling train.

ply 50 degrees Fahrenheit above
avoid filter blinding due to

The particulate samples were recovered usirlg the procedures specified in

Method 201A.
material from the filter, cyclone outlet tube,

The sample recovery scheme is il

lustrated in Figure 2-8. The
and filter inlet housing were

combined to determine the total PM10 catch weight.

2.4 MONITORING OF PROCESS OPERATING CONDITIONS

There are a number of process variables and

weather conditions which could

conceivably influence PM10 emission rates from tthe Deister screen®':

Stone moisture level
Ambient wind speed

Wind direction

Stone size distribution
Stone silt content
Deister stone feed rates

Stone hardness and density

A11 of these variables with the exception of

Stone type (breaking characteristics)

stone type were monitored using

a combination of plant instruments, special mgnitoring equipment, and stone

sample analyses.
stone processed at this plant. Samples of the
future analyses if necessary.

2.4.1 Stone Moisture Level

A stone sample was removed during each of
cases, this sample consisted of a 2 Tinear foot

The conveyor was

conveyor feeding the surge bin.
approximately 5 minutes to permit the Entropy
sample. The sample was placed in a sealed plast
more than 120 pounds.

A sample was selected for analysis by plj
dividing it into four quadrants. The quadrant ra
further subdivided in quadrants until the s
approximately 2 pounds.
a gas temperature of approximately 250 degreef
during heating was calculated and reported as t

13

Stone type was not monitored s

nce granite is the only type of
stone were archived to permit

the emission tests. In most
sample of stone from the main
. stopped by plant personnel for
test crew to remove the stone
ic bucket. Each sample weighed

iIcing the stone in a pile and
ndomly selected for analysis was
ample quantity was less than

This sample was then weighed and heated in an oven at

. Fahrenheit. The weight loss
he stone moisture level.




2.4.2 Wind Speed and Direction

An Entropy-supplied weather station was mou
outside of the control room.
minute-by-minute basis.

2.4.3 Stone Size Distribution and Silt Content

Samples of the stone obtained during the test
to determine the size distribution and silt conte
quadrants not used for moisture analysis was furt

ASTM sizing screens. A sample of approximately 2

A dedicated micr

ted on the platform directly
pcomputer recorded data on a

1

(see Section 2.4.1) were used
ht. One of the initial sample
ner subdivided for analysis by
pounds was lToaded into the top

pan. The screens used included:
e 1.5 inch screen
¢ 0.75 inch screen -
e No. 4 screen (mesh opening 0.187 inchey)
e No. 20 screen (mesh opening 0.033 inchgs)
e No. 100 screen (mesh opening 0.0059 inghes)
® No. 200 screen (mesh opening 0.0029 inghes)
e Bottom pan

The loaded ASTM screens were placed in a Ro-T]|

minutes. The weights of stone remaining on e
determined by subtracting the screen tare weight

The data provided by the ASTM sizing screens p
sampled” stone size distribution.
the sample was placed into an oven and heated to

screens were restacked and shaken for 10 minutegq.

were then used as an indication of the total si
could conceivably be released while the stone is
screens.

2.4.4 Stone Processing and Production Rates

The stone processing rate of the tertiary crus

as the total volume of stone transferred by the v
The volume of stone in tons for a par]

crusher.
dividing the actual volume of the vibrating feede
of the feeder (minutes). This number was multipl
the stone (2.65) which was in turn multiplied by
to obtain the total amount of stone per test thi
length of the test (minutes). This calculation

(Volume of Feeder FT®) / (Feeder Transfer Time M
= FT®/Minutes

(FT3/Minutes) X (2.65 Pounds Stone / Pound Water

Pounds Stone / Minute

(Pounds Stone / Minute) X (Test Minutes) X (Ton
= Tons of Stone / Test

14

Following this

AP shaker and processed for 10
hch of the screens were then
E from the loaded weights.

rovided information on the "as-
analysis of the ASTM screens,
PS0°F until dry. Then the ASTM
The dry weights per screen
1t content of the stone which
being processed on the Deister

her has been defined by Entropy
brating feeder to the tertiary
ricular test was calculated by
r (ft%) by the rate of transfer
ied by the specific gravity of
52.4 pounds of water/ft®. Then
s number was muitiplied by the
is shown below:

inutes)

) X (62.4 pounds of water/ft®)

/ 2000 Pounds)
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3.0 TEST RESULTS

3.1 OBJECTIVES AND TEST MATRIX

The objective of this test program was to determine the PM10 emission factors

for a tertiary crusher at a stone crushing plant
both wet and dry stone conditions. The spec]
following:

The test program concerned
fic objectives included the

e Capture the PM10 emissions from the inlet and outlet of a

tertiary crusher without significantly affe

e Determine the PM10 emission concentrations
Reference Method 201A.

e Calculate the total PM10 emission rates usi
gas flow rates and the Method 201A emission

e Measure the stone moisture content, stone f
distribution, stone silt content, wind speg

Table 3-1 presents and sampling and analytica
the testing at the Martin Marietta Corporation G:

3.2 FIELD TEST CHANGES AND PROBLEMS

During two of the tests,
production interruption.
these outages.

the Garner facilj

Sampling resumed approximately 2

cting the emission rate.
by means of EPA
ng the known outlet duct
concentrations.

eed rate, stone size
d, wind direction.

1 matrix and sampling log for
rner plant.

ty experienced a short term

The Method 201A sampling trains were shut down during

to 5 minutes after production

rates, and stone characteristics returned to normal conditions.

During the initial tests on December 9, 1991 the orifice head pressures for

the Method 201A sampling trains were set too low.
not consistent with Method 20la. Entropy, with
Project Manager elected to void these runs. The
however, are listed in the appendices of this re

15

Accordingly, the results were
the authorization of the EPA
data collected from these runs
port.




TABLE 3-1.

SAMPLING MATRIX

Run Test Date Time Test Method Sampling
No. Type Location

P1, P2 Dry 12-09-91 11:00 Method|2 In/0ut Ducts
14:00-15:00 Method|201A In/0ut Ducts
16:10-17:10 Method|201A In/Out Ducts
11:10 Stone pample Conveyor 5
15:00-17:00 Wind Conditions Platform

Wl Wet 12-10-91 11:00 Method| 2 In/0Out Ducts
12:25-15:25 Method| 201A Inlet Duct
13:41-16:13 Method| 201A Outlet Duct
N.D. Stone Pample Conveyor 5
13:25-16:20 Wind Cpnditions P]atfonm

W2, W3 Wet 12-11-91 08:20-12:04 Method| 201A In/Out Ducts
13:00-16:09 Method| 201A In/0Out Ducts
12:15 Stone Pamplie Conveyor 5
09:20-16:14 Wind Cpnditions Platform

D1A, D2A, 12-12-91 09:10-15:00 Method| 201A Inlet Duct

and D3A 07:45-13:54 Method| 201A Outlet Duct
09:41 Stone [Sample Conveyor 5
10:05-15:05 Wind Conditions Platform

3.3 TEST RESULTS
3.3.1 Stone Moisture Content

The stone moisture levels for the tertiary cru
are presented in Table 3-2. The moisture critq

sher PM10 emission factor tests
ria proposed in the Test Plan

were: dry condition - less than 1.5%, and wet cqnditions - equal to or greater

than 1.5%. These values are basically consistent
first wet test had a value outside of this rang
0.49% in this run was due to the sample drying d
this did not have a significant impact on the PM

During the emission tests, the stone color wag
moisture levels. Short term changes in stone moi
from grey to white. These variations occurred in
but they could not be quantified because of
representative stone sample.

16

with these criteria. Only the
e. The low moisture level of
ut prior to analysis, although
10 emission test results.

used to qualitatively evaluate
sture were indicated by a shift
all of the wet condition tests,
the time needed to obtain a




TABLE 3-2. STONE MOISTURE| LEVELS
Date Conditions Test Moistﬁre Content
(%|weight)
12-09-91 Dry’ P1 .18
Dry’ P2 D.04
12-12-91 Dry 01,2,3,A . 44
Ayverage 0.44
12-10-91 Wet? W1 0.49 v
12-11-91 Wet W2,3 1.77

Average 1.77

Note: ' - These runs were voided due to im

flow rates.

Note: 2 - Container seal broken, sample ma

analysis, omitted from average.

Stone moisture levels were controlled by
certain water spray headers in the process.
function of the stone size distribution.
in a given stone sample is present in the small
areas.

3.3.2 Stone Production Rates

The tertiary crusher stone processing rates
formula given in Section 2.4.4 of this report.
transport times data and the calculated stone pr|
Table 3-3.

3.3.3 PMI10 Emission Factors

The PM10 emission factors were calculated inj
illustrated in the example calculation of Append
on the filter, in the cyclone outlet tube, and
weighed and added to yield a total capture weigh
standard cubic feet of gas sampled to determ
particulate matter in the gas sampled.

17

Essenti

broper method 201A gas

y have dried prior to

the plant personnel operating
Moisture content is a strong
111y all of the moisture present
bize ranges having high surface

were calculated following the
The vibrating feeder volumes,
pduction rates are presented in

accordance with the procedures
ix B. The particulate captured
in the filter inlet housing was
F. This value is divided by the
ine the concentration of PM10




Table 3-3. Stone Production Rates,
For the Tertiary Crusher Encl¢sure Tests
Date Time Volume Transport Mass Flow
of Flow Times Rates
(FT?) (Secongls) (T/Hr.)
12-09-91 14:42 319 268 354
16:20 319 226 420
16:53 319 216 440
fiverage = 405
Test Time = 60 MinFtes ..
Production Total = 405 Tons
(Two Dry Runs)
12-10-91 13:00 336 217 460
14:29 336 226 44]
Average = 450
Test Time = 180 Minutes
Production Total § 1350 Tons
(One Wet Run)
12-11-91 09:58 319 223 425
10:40 319 198 480
14:05 319 228 416
15:17 319 213 446
15:47 319 205 463
Average = 446
Test Time = 180 Mjnutes
Production Total # 1338 Tons
(Two Wet Runs)
12-12-91 08:50 336 221 453
10:02 336 203 493
12:19 319 217 437
14:37 319 221 430
Average = 453

Test Time = 60 Min

utes

Production Total E 453 Tons

(Three Dry Runs)
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The data are expressed in pounds of PM10 per flon of stone processed through

the tertiary crusher.
of this report.

The measured PM10 emission factors are presen

values for the wet tests are approximately a fact
for the dry tests. This is consistent with ge
emission tests. During the dry tests, there were
the outlet ducts.
extremely low emissions occurring during the
photograph shown in Figure 3-1.

The emission factors measured during the emiss
previously reported emission factors for tota]

No visible emissions were appar

The production rate was calculated as per Section 2.4.4

ted in Table 3-4. The average
r of 2 below the average value
eral observations during the
slight visible emissions from
ent during the wet tests. The
wet tests are indicated the

ion test program are well below
particulate matter®. This

difference is reasonable since stone crushing
concentrations of large diameter particulate whe
ambient wind speed is very high. The earlier
sources with baghouses for control. Therefore,

minimize emissions and the stone was probably very dry (data not provided).

processes can generate high
the stone is very dry or the
sts were mainly conducted on
t suppression was not usedTﬁo

e

Entropy test crew observed that the visible emiissions dropped to negligible

levels when the wet suppression equipment was tu

The emission factors applicable to total emi
the PMI0 emission factors. The PM10 fraction of 1
should be relatively low since very high energy 1
attrition to the 10 micron range.

ned on at the Garner plant.

ssions cannot be compared with

he total particulate emissions

bvels are needed to cause stone

Figure 3-1.

Visible Emissions

During Wet Test

19




TABLE 3-4. TERTIARY CRUSHER PM1p

EMISSIONS

PM10 Emissionp

; Pounds/Ton

Inlet Dry Stone (< 1.5%)

Run 1A
Run 2A
Run 3A

Average

Inlet Wet Stone (> 1.5%)

Run 1
Run 2
Run 3

Average

Outlet Dry Stone (<
Run 1A
Run 2A
Run 3A

Average
Outlet Wet Stone (>
Run 1
Run 2
Run 3

Average

1.5%)

1.5%)

[ = N ]

[ e i o]

.0010p
.0003]1
.0010y

.00008{1
.000032
.0000

.000041

.000813

8
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4.0 QA/QC ACTIVITIEp

4.1 QC PROCEDURES

The specific internal quality assurance and quality control procedures used

during this test program are described in this secftion.
flow rate data collection are discussed in Sectidn 4.2.

QA audits. QC procedures for particulate and per

Velocity and volumetric
Section 4.3 discusses
¢ent isokinetics are presented

in Sections 4.4 and 4.5, respectively. Manual equifpment calibration is described

in Section 4.6. Data validation is discussed in

4.2 VELOCITY/VOLUMETRIC FLOW RATE DETERMINATION

The QC procedures for velocity/volumetric f1
guidelines set forth by EPA Method 2.

Section 4.7.

bw rate determinatigns follow

Flue gas moisture was determined according td EPA Method 4 sampling trains.

Flue gas moisture content (B,,) was determined by

dividing the volume (mass) of

moisture collected by the impingers by the standqrdized volume of gas sampled.

The following QC procedures were followed in dete
collected:

rmining the volume of moisture

e Preliminary reagent tare weights were mgasured to the nearest 0.1 g.

e The balance zero was checked and re-zenoed as necessary before each

weighing.

e The balance was leveled and placed in a
for weighing.

¢ The indicating silica gel was fresh for

e The silica gel impinger gas temperature

21

clean, motionless environment

each run.

was maintained below 68°F.




The QC procedures below were followed regarg
determination:

The dry gas meter is fully calibrated
approved intermediate standard.

The gas meter was read to a thousandth ¢
and final readings.

ing accurate sample gas volume

every 6 months using an EPA

f a cubic foot for the initial

The meter thermocouples were compared with ambient prior to the test

run as a check on operation.

Readings of the dry gas meter, meter or
temperatures were taken at every sampli

Accurate barometric pressures were reco

Post-test dry gas meter checks were comp

the meter full calibration constant (Y)[

The S-type pitot tube was visually insp

Both legs of the pitot tube were 14

sampling.

ifice pressure (AH), and meter
hg point.

rded at least once per day.

leted to verify the accuracy of

bcted before sampling.

ak checked before and after

Proper orientation of the S-type pitot tgbe was maintained while making

measurements. The roll and pitch axis
maintained at 90° to the flow.

of the S-type pitot tube were

The pitot tube/manometer umbilical lirles were inspected before and

after sampling for moisture condensate.

Cyclonic or turbulent flow checks were
source.

An average velocity pressure reading

performed prior to testing the

were recorded at each point

instead of recording extreme high or loy values.

Pitot tube coefficients were determined
techniques as delineated in Method 2.

The stack gas temperature measuring sy
ambient temperatures prior to placement

based on physical measurement

ttem was checked by observing
in the stack.

Meterbox calibration audits were performed 3ccording to Method 5, section

4.3 QA AUDITS
4.4, All of the equipment pre-test and post-tesf results are presented in
Table 4-1.
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4.4 PARTICULATE/CONDENSIBLES SAMPLING QC PROCEDURES

Quality control procedures for particulate sqmp]ing ensure high quality flue

gas concentrations and emissions data. Flue gas

by dividing the mass of analyte (particulate)
volume of gas sampled. Sampling QC procedures whi

concentrations are determined
collected by the standardized
cth ensure that a representative

amount of the analytes are collected by the samping system include:

The sampling rate is within 20 percent

EPA standards.

contamination.
® Recovery procedures are completed in a
e Field reagent blanks are collected.

4.5 SAMPLE VOLUME AND PERCENT ISOKINETICS

A11 sampling runs met the results accepta

bf isokinetic (100 percent).

The probe and filter temperatures are maintained at >50°F ambient.
Only properly prepared glassware is usefl.
A11 sampliing nozzles were be manufacturged and calibrated according to

Filters are weighed, handled, and stored in a manner to prevent any

tlean environment.w

hility criteria as defined by

Section 6.3.5 of Method 201-A. The isokinetic rates are within 20 percent. A

summary of the sample volume and percent isokinet

TABLE 4-1.

cs is presented in Table 4-1.

GARNER AVERAGE DELTA H AND ISOKINETIC RESULTS

Run # Percent Iso (%) Delta H (Avg)
IN/DRY/1A/12-12 89.6 .621
IN/DRY/2A/12-12 80.6 .573
IN/DRY/3A/12-12 90.1 .573
IN/WET/1/12-10 89.7 .622
IN/WET/2/12-11 90.1 .567
IN/WET/3/12-11 88.3 .567
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Run # Percent Is (%) Delta H (Avg)
OUT/DRY/1A/12-12 89.3 .564
OUT/DRY/2A/12-12 88.0 .565
OUT/DRY/3A/12-12 88.2 .565
OUT/WET/1/12-10 101.6 .592
OUT/WET/2/12-11 87.8 .587
OUT/WET/3/12-11 86.1 .542

4.6  MANUAL SAMPLING EQUIPMENT CALIBRATION PRO(Q

4.6.1 Type-S Pitot Tube Calibration

The EPA has specified guidelines concerning
of an acceptable Type-S pitot tube. If the spe
guidelines are met, a pitot tube coefficient (
pertaining to the design and construction of the
in detail in Section 3.1.1 of EPA Document 600/
tubes meeting the required EPA specifications
inspected and documented as meeting EPA specificy

4.6.2 Sampling Nozzle Calibration

EDURES

the construction and geometry
rified design and construction
f 0.84 is used. Information
Type-S pitot tube is presented
[4-77-027b. Only Type-S pitot
are used. Pitot tubes are
itions prior to field sampling.

Calculation of the isokinetic sampling rate requires that the cross

sectional area of the sampling nozzle be accurate

Iy determined. Al1 nozzles are

thoroughly cleaned, visually inspected, and calibrtated according to the procedure

outlined in Section 3.4.2 of EPA Document 600/4-

4.6.3 Temperature Measuring Device Calibration

Accurate temperature measurements are req
Bimetallic stem thermometers and thermocouple tem
using the procedure described in Section 3.4.2
Each temperature sensor is calibrated at a min

77-027b.

lired during source sampling.
perature sensors are calibrated
bf EPA Document 600/4-77-027b.
imum of three points over the

anticipated range of use against a NIST-traceabld mercury-in-glass thermometer.

A1l sensors are calibrated prior to field sampli

4.6.4 Dry Gas Meter Calibration

ng.

Dry gas meters (DGM’s) are used in the sample trains to monitor the sampling
rate and measure the sample volume. A1l DGM’s are fully calibrated to determine

the volume correction factor prior to their Jse in the field.

Post-test

calibration checks are performed as soon as possible after the equipment has been

returned as a QA check on the calibration coeffficients.
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calibrations should agree within 5 percent.
documented in Section 3.3.2 of EPA Document 600/

Prior to calibration, a positive pressure
performed using the procedure outlined in Section
237b. The system is placed under approximately ]
a gauge oil manometer is used to determine if a pr
over a one-minute period. If leaks are detecte
actual calibrations are performed.

After the sampling console is assembled 4
allowed to run for 15 minutes to allow the pump
is then adjusted to obtain the desired flow rate.
data are collected at orifice manometer settings
and 4.0 inches H,0. Gas volumes of 5 ft* are
settings, and volumes of 10 ft® are used for the h
gas meter correction factors (Y,) are calculated
averaged. The method requires that each of the
fall within +2 percent of the average correction
adjusted, and recalibrated. For the post-tes
calibrated three times at the average orifice set
actual test. The meter box calibration data is

The calibration procedure is
4-77-237b.

leak check of the system is
3.3.2 of EPA Document 600/4-77-
0 inches of water pressure and
pssure decrease can be detected
d, they are eliminated before

nd leak checked, the pump is
and DGM to warm-up. The valve
For the pre-test calibrations,
(AH) of 0.5, 1.0, 1.5, 2.0, 3.0
sed for the two lower orifice
igher settings. The individual
for each orifice setting and
individual correction factors
Factor or the meter is cleaned,
it calibration, the meter is
ting and vacuum used during the
presented in Table 4-2.

Table 4-2. Meter Box Calibraftion Audit
Meter Box Pre-Audit | Allowable Calculated Acceptable
Number Value Error Gamma
N-6 0.9871 0.9476<Y<1.0265 1.0128 Yes
N-14 0.9948 0.9550<Y<1.0346 0.9707 Yes

4.7 DATA VALIDATION

A1l data and/or calculations

for flow rates,

moisture content, and

isokinetic rates made using a computer software program are validated by an

independent check. All
completeness.

In general, all measurement data are valij
criteria:

Acceptable sample collection procedures
Consistency with expected other results
Adherence to prescribed QC procedures.
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calculations are spgt checked for accuracy and

dated based on the following

Process conditions during sampling or tgsting.
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APPENDIX A.
Results in Table Foi




Table A-1. Stone Production Rates,
For the Tertiary Crusher Enclgsure Tests

Date Time Volume Transport Mass Flow
of Flow Times Rates
(FT?) (Secondk) (T/Hr.)
12-09-91 14:42 319 268 354
16:20 319 226 420
16:53 319 216 440

Aperage = 405

Test Time = 6P Minutes
Production Total = 405 Tons
(Two Dry Runs)

12-10-91 13:00 336 217 460
14:29 336 226 441

Ayerage = 450

Test Time = 180 Minutes
Production Total = 1350 Tons
(One Wet Run)

12-11-91 09:58 319 223 425
10:40 319 198 480
14:05 319 228 416
15:17 319 213 446
15:47 319 205 463

Ayerage = 446

Test Time = 180 Minutes
Production Total = 1338 Tons
(Two Wet Runs

12-12-91 08:50 336 221 453
10:02 336 203 493
12:19 319 217 437
14:37 319 221 430

Ayerage = 453

Production Total = 453 Tons

Test Time = 6i Minutes
(Three Dry Rups)




GARNER RUN DATA

DATE TEST TEST W, Comto Qesro Epmio E,

NO.  CONDITION (MG)  (MG/SCFpm) (SCF)  (POUNDS) (LBS/TON)
12-10-91 1 OUTWET 37.8 0.590 932,837 1.21  0.00106
12-11-91 2 OUTWET 12.9 0.163 1,141,478 0.409  0.00031
12-11-91 3 OUTWET 46.0 0.591 1,102,764 1.44  0.00107
12-12-91 1A OUTDRY 27.9 1.026 384,533  0.869 0.00192
12-12-92  2A  OUTDRY 25.5 0.954 372,778 0.783  0.00173
12-12-92  3A  OUTDRY 22.2 0.827 373,771 0.681 _ 0.00150
12-12-92 1A INDRY 11.3 0.423 39,285 0.037  0.000081
12-12-92 2A  INDRY 4.1 0.168 39,296 0.0146 0.000032
12-12-92  3A  INDRY 1.4 0.051 40,027 0.0044 0.0000098
12-10-92 1 INWET 5.5 0.073 107,936  0.0172 0.000014
12-11-92 2 INWET 10.7 0.127 122,747  0.0343 0.000026
12-11-92 3 INWET 7.4 0.091 118,023  0.0237 0.000018



DATE

12-10-91
12-11-91
12-11-91
12-12-91
12-12-92
12-12-92
12-12-92
12-12-92
12-12-92
12-10-92
12-11-92
12-11-92

TEST
NO.

1
2
3
1A
2A
3A
1A
2A
3A
1
2
3

TEST
CONDITION

OUTWET
OUTWET
OUTWET
OUTDRY
OUTDRY
OUTDRY
INDRY
INDRY
INDRY
INWET
INWET
INWET

Q
S

64

79.
77.
27.
26.

26
26
24

27.

75

83.
81.

GARNER RUN DATA

CFon,
.190
233
799
187
724
.845
.685
.278
687
.854
687

159

)
(%R)

551
536
557
526
537
546
555
552
555
545
542
550

Terc
("R)
517
508
520
505
516
515
518
513
512
522
503
516

P

BS
(INCHE

Pg
S Hg)

29.92 30.1

29.
29.
29.
29.
29.
29.
29.
29.
29.
29.
29.

92
92
92
92
92
92
92
92
92
92
92

30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.

X

TTEST

(Min)
152
180
180

60
60
60
60
60
60
167
180
180






APPENDIX B.
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Example Calculation

Variables

Qs.a
Qs s1o
Qe
Qe.s10
T,
Terk
Pa
Pes

F
X
T

TEST

wn w nu nono"onwon N

of PM10 Emission Facto

Actual gas sampled by

Gas sampled by M210A 1

Gas flow rate through
Gas flow rate through
Standard temperature,

M201A train; ACF
Lrain; SCFp

fan ACF/Min

fan SCFp,,

528 Degrees R

Meter box gas temperature, (460R + xF)

Stack Temperature, (4
Barometric pressure d
Standard Atmospheric

ring test, inches Hg.
ressure, 29.92 inches Hg.

JOR + xF)

Total PM10 catch weight in M201A train, mg

Moisture in flue gas,

%(volume)

Duration of test in minutes

1. Calculation of gas volume (standard) sdmpled in M201A;
Qssrp = (QS—A) (TS/TM) (Pa/Pgs) ( (1-X)/1)

2. Concentration of PM10 in gas sampled; Uemio

CPhﬂ10

= (We/ Qs-sm)

3. Calculation of total gas flow rate thrdugh fans;

Qrsto = (Qea) (To/Tork) (Pa/Pas) ((1-X)/1)|(Tresy)

4. Calculation of total PM10 emissions

Epmio = (Cemio) (Qr.srp) (Grams/1000) (Pounds/454 Grams)

5. Calculation of PM10 Emission factors

E¢ = (Epmro) (Tons/Hr) (Hr/60 min) (Trer Min)
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Sampling and Velocity Traverse Point Determination

EPA Method

1

PLANT NAME LDQCT N Mag et
city. sTaTe L= pnfC NC

ORAW HORIZONTAL LINE THROUGH DIAMETERS

It more than 8 and 2 diameters and if duct

LOCATION OF POINTS IN CIRCULAR STACKS OR DUCTS

” dia. is iess than 24°, use 8 or 9 points.
SAMPLING LOCATION —Lnlgt
v VELOCITY PARTICULATE
NO. OF PORTS AVAILABLE 02
DIAMETERS
NO. OF PORTS USED __| : UP  DOWN
/
PORT INSIDE DIAMETER [e W \ 8 — 2.0 \\1;:
B :12\ 7 -~ 1.75 Lo
DISTANCE FROM FAR WALL TO OUTSIDE OF PORT . \\\\ | 18
NIPPLE LENGTH AND/OR WALL THICKNESS _ (0 AN I & 1.5 \Q‘za <
4 !
DEPTH OF STACK OR DUCT L_ 5§+ 1.25 AN »k
R wIDT - 16 __{[
STACK OR DUCT WIDTH (IF RECTANGULAR) 24 or 25
EQUIVALENT DIAMETER: 2+ os
2 x DEPTH x WIDTH 2 } )
De = “5gptr - wioth = ( . ) - “/A
DISTANCE UPSTREAM DOWNSTREAM
FROM PORTS TO ?I cQ % OF DISTANCE DISTANCE
. DUCT | FROM INSIDE |FROM OUTSIDE
FLOW DISTURBANCES g QZ POINT | DEPTH WALL OF PORT
DIAMETERS = =
3 ) b7 < 73
STACK/DUCT AREA = =_\ IN

250

31’

3"

50

qu

1
2
q (!
8 10 12 14 18 18 20 22 24 3 7
1 3.2 256 2.1 1.8 1.6 1.4 13 1.1 1.1 4 0’3 3 \\Q | 4
2 10.5 8.2 6.7 57 4.9 4.4 38 3.5 3.2
3 ‘9.4 146 118 9.9 @85 7.5 6.7 6.0 5.5 5
4 32.3 22.6 17.7 14.6 12.5 10.9 9.7 8.7 7.9
s 67.7 34.2 25.0 20.1 16.9 14.6 12.9 11.6 10.5 6
5 80.6 65.8 35.6 26.9 22.0 18.8 16.5 14.6 13.2
7 89.5 77.4 64.4 36.6 28.3 23.8 20.4 18.0 18.1 7
8 96.8 85.4 75.0 63.4 37.5 29.6 250 21.8 19.4
9 91.8 82.3 73.1 62.5 38.2 130.6 26.2 23.0 8
10 97.4 88.2 79.9 71.7 61.8 38.8 31.5 27.2
1 93.3 85.4 78.0 70.4 61.2 39.3 32.3 9
12 97.9 90.1 83.1 76.4 69.4 60.7 39.8
13 94.3 87.5 81.2 75.0 68.5 60.2 1 0
14 98.2 91.5 85.4 79.6 73.8 67.7 11
15 95.1 B89.1 83.5 78.2 72.8
16 98.4 92.5 87.1 82.0 77.0 1 2
17 95.6 90.3 B5.4 80.6
18 98.6 93.3 88.4 83.9 1 3
19 96.1 91.3 86.8
20 98.7 94.0 89.5 14
21 96.5 92.1
22 98.9 94.5 15
23 96.8
24 38.9 16
LOCATICN OF POINTS IN RECTANGULAR STACKS OR DUCTS 17
2 1 4 5 [3 7 8 [] 10 11 12 1 8
t 252 87 ‘2.5 10.0 83 7.1 6.3 56 50 4.5 4.2
2 |7s.c s50.0 37.5 30.0 250 21.4 188 16.7 150 13.6 12.5 19
3 83.3 62.5 50.0 41.7 35.7 31.3 27.8 25.0 22.7 20.8
4 37.5 70.0 58.3 50.0 43.8 38.9 350 31.8 29.2 20
5 90.0 75.0 64.3 56.3 50.0 450 40.9 37.5
3 91.7 78.6 68.8 61.1 550 50.0 45.8 21 {
7 92.9 81.3 72.2 65.0 S9.1 54.2
8 93.8 83.3 75.0 68.2 62.5 22 I
? 94.4 85.0 77.3 70.8
10 95.0 86.4 79.2 23
1" 95.5 87.5
12 35.8 24
F-0016 SEE REVERSE FOR FIELD USE CHECKLIST
10-90

E\l"‘ﬂﬂﬂ\l’




Sampling and Velocity Traverse Point Determination
EPA Method 1

- o SrAW HORIZONTAL LINE THROUGH DIAMETERS -
pLANT name Mactin Nar @ho
/P j\\)C/ I more tnan 8 and 2 diameters gnd if duct
CITY, STATE = ; dia. Is less than 24", use 8 or 9 points.
o
SAMPLING LOCATION C’Ld\f
) VELOCITY PARTICULATE
NO. OF POR AVAILABLE =L
0 ORTS | DIAMETERS
NO. OF PORTS USED upP  DOWN
1
PORT INSIDE DIAMETER —Lc N\ 820 DR
N
7 12 7 1.75 AN
OISTANCE FROM FAR WALL TO OUTSIDE OF PORT A N 16
NIPPLE LENGTH AND/OR WALL THICKNESS _ O & 1.5 PPANY
7 \
DEPTH OF STACK OR DUCT a4 5 -+ 1.25 NVGAN
STACK OR DUCT WIDTH (IF RECTANGULAR) - 16 28 or 25
EQUIVALENT DIAMETER: 21 o8
D 2 DEPTH x WIDTH _ 2 Y { )
E™ TCEPTH +« WIDTH ™ 7 N y = \_\[ A
DISTANCE UPSTREAM DOWNSTREAM
FROM PORTS TO % OF DISTANCE ng:ASToALTfsElDE
DUCT | FROM INSIDE |F
FLOW DISTURBANCES POINT | DEPTH WALL OF PORT
DIAMETERS ———————
T D e &
STACK/DUCT AREA = - HEY AKX N2 = p
2 W50 | [p G
LOCATION OF POINTS IN CIRCULAR STACKS OR DUCTS ] Z
3. 6 8 0 12 14 16 18 20 22 24 3 15'0 ' ‘g
TV 67N <4 32 26 21 1.8 1.6 1.4 1.3 1.1 11 ! ) ” Z )3%
2 /:25.0 46 10.5 8.2 6.7 57 49 44 39 35 32 4 qg} %Q
3|75.0/ 236 19.4 146 11.8 99 85 7.5 67 80 55 5
4 § 93 -4 32.3 22.6 17.7 14.8 12.5 10.9 9.7 8.7 7.9
5 35.4 67.7 34.2 25.0 20.1 18.9 14.68 12.9 11.8 10.5 6
6 55.6 80.6 65.8 35.6 26.9 22.0 18.8 16.5 14.6 13.2
7 89.5 77.4 64.4 36.6 28.3 23.8 20.4 18.0 186.1 7
8 96.8 85.4 750 63.4 37.5 29.86 25.0 21.8 19.4
9 91.8 82.3 73.1 62.5 3B.2 30.6 26.2 23.0 8
10 97.4 88.2 79.9 71.7 1.8 38.8 21.% 27.2
11 93.3 854 78.0 70.4 61.2 139.3 323 9
12 97.9 $0.1 83.1 76.4 69.4 60.7 239.8 1 O
13 34.3 87.5 81.2 75.0 68.5 60.2
14 98.2 91.5 B85.4 79.6 73.8 67.7 1 1
15 g5.1 89.1 83.5 78.2 72.8
18 g8.4 92.5 87.1 82.0 77.0 12
17 95.6 90.3 B85.4 80.8
18 98.6 93.3 8B.4 B83.8
19 98.1 91.3 88.8 1 3
20 98.7 94.0 89.5 1 4
3} 96.5 92.1
22 98.9 94.5 15
23 96.8
24 98.9 16
LOCATION OF POINTS IN RECTANGULAR STACKS OR DUCTS 17
2 3 4 5 - 7 a 9 10 11 12 1 8
1 25.0 ‘5.7 12.5 10.0 B.3 7.1 6.3 5.6 5.0 4.5 4.2
2 |75.0 2.0 37.5 30.0 25.0 21.4 18.8 16.7 150 13.6 12.5 1 9
k] 34.9 62.5 50.0 41.7 357 31.3 27.8 25.0 22.7 20.8
4 87.5 70.0 58.3 50.0 43.8 389 350 31.8 29.2 20
s 90.0 75.0 64.3 56.3 50.0 450 40.9 37.5
5 91.7 78.6 68.8 6t.1 550 50.0 45.8 21
7 92.9 8t.3 72.2 650 59.1 54.2
8 93.8 83.3 75.0 68.2 62.5 22 l
9 94.4 B50 77.3 70.8
10 95.0 B88.4 79.2 23
11 95.5 87.5
12 q95.8 24
F.0016 SEE REVERSE FOR FIELD USE CHECKLIST
-0-90
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F-1107 rev. 9-91

PRELIMINARY VELOCITY AND CYCLONI

C FLOW DETERMINATIONS ‘

Plant Name /L/mﬁn Mnrei%/o\ Job No. 3864
City/state _ (7zrpne, / N vate _ /2/9/9/
Test Location Jﬂzﬁééil EZPQLE?T-//Z;GGGY\ Personnel 771§>4¢ﬂJL—
Barometric Pres. (Pbar) 2.0 In. Hg Skatic Pres. (Pg) —.2845 In. H,0
Pitot ID /1 H ~72-1- pitot Coeff. (Cp) ﬁ Pressure Gauge Set ID _ Y 9/ 2!/ 7
Thermocouple ID 1912 /9 Duct Length/piameter 2//2’ widtn

--Specify inches (") or Ffeet (T)--

TRAVERSES

ORSAT DATA
Start-Finish Times:
- Sampling|Analysis|CO; (A) 05 (B) %OK tco+Na
Time Time Reading |Reading (B=-A) (100-B)
Pt. |Yaw AP Temp
No. | ¥° | "Hy0 | °F
7 L §7°
2
2 Average N
4 Bag No. Pump
IS
- FYRITE DATA, % CO,
Sz 0548
2 . 0868 MOISTURE DATA (WET BULB/DRY BULB)
5 D Bulb |Wet Bulb
> 1037 Port Time ry"r °F Diff. % Hy0
4 .0891
§ 1024
b O0WF | v
MOISTURE DATA (STOICHIOMETRIC)

Free Water in Fuel

P

! Water from Fuel Cgmbustion, %

Ambient Water, %

Relative Humidid

Ambient Temperat

Y, %

ure, °F

Total %

VOLUMETHIC AIR FLOW RATES

Dry at Standard con

ditions, Q8d = SCFM

Wet at Stack Condit

ions, Qaw = ACFM

Avg® l .[HOﬁ

HORIZONTAL DUCT FLYASH/DUST BUILDUP >1" DEPTH?

Yen No If yes, see page 2 for instructions

* 1. x average is summation of absolute values divided by number
2. AP aversge is square of average square root.

ENTROPY

Df measurements and must be < 20°.

See page 2 for cyctonic flow check criteria.




PRELIMINARY VELOCITY AND CYCLONIC FLOW DETERMINATIONS
Plant Name /l//drﬁn /Vbr,'g#a Job No. 38644

city/state _ Carper [ N C pace /2 /9/9/
7
Test Location et OunT\ex wuwe Personnel _// E//{wb
Barometric Pres. (Pbar) 0.0 In. Hg static Pres. (Pg) ‘.6753 In. Hy0
Pitot ID HH"?Z'Z Pitot coeff. (cp) _.&¥ Pressure Gauge Set ID M‘f(2lfi
7 21
Thermocouple ID Ma1219 Duct Length/Diameter /O / /2 Width
“=Specify inches (") oF Feet (1)--
TRAVERSES ORSAT DATA
Start-Finish Times:
- Sampling|Analysis|COgy (A) 05 (B) %OK %co+Na
Time Time Reading |Reading (B-A) {100-B)
Pt. |Yaw AP Temp
No. L 3 "H,0 °F
7L 3830 | S8°F
2 5488
o 4036 Average .
4 ,390| Bag No. Pump
a .3468 FYRITE DATA, % CO,
52 329 | @
2 42085 MOISTURE DATA (WET BULB/DRY BULB)
3 4070 Dry Bulb|Wet Bulb
Port Time °F oF Diff. % H0
4 42#8
5 4083
& 3178
MOISTURE DATA (STOICHIOMETRIC)
Free Water in Fuel, %
Water from Fuel Combustion, %
Ambient Water, %
Relative Humidity, %
Ambient Temperature, °F
Total %
VOLUMETRIC AIR FLOW RATES
Dry at Standard Conditions, Qed = SCFM
Waet at Stack Conditions, Qaw = ACFM
HORIZONTAL DUCT FLYASH/DUST BUILDUP >1" DEPTH?
Avg* S
Yes _ No___ If yes, see page 2 for instructions

* 1. £ aversge is summation of absolute values divided by number of measurements snd must be < 20°.
2. AP average is square of aversge square root.

F-1107 rev. 9-91 See page 2 for cyclonic flow check criteria.

ENTROPY



PRELIMINARY VELOCITY AND CYCLONIC FLOW DETERMINATIONS

Plant Name ,.”'ar'/-m MN,LH‘:«

Job No. 2684

pate /2 -/0- 9/

City/State (ﬁxynu /NC

Test Location Tnlef

Barometric Pres. (Pbar) ,20. ! In. Hg 3.
pitot I0 K H-77 _  bpitor coett. (cp) -4

Thermocouple ID

Personnel 7 7R ///M/L

At 29

Duct Length/0O

atic Pres. (Pg) ~:d%05  In. H20

Pressure Gauge Set Ip .#4/2/9

iameter , / 1" Wwidth
--Specify inches (") or feet (')--

'1"

F-1107 rev. 9-91

TRAVERSES ORSAT DATA
Start~Finish Times:
- Sampling|Analysis|COs (|A) 05 (B) 30 $CO+N
Timc Time Regding Reading (B-K) (100-5)
Pt. |Yaw AP Temp
No. | ¥° | "H0 | °F
o A5l | 53°F
2 05 £
G 0596 Average
4 , 05y v Bag No. Pump
FYRITE DATA, & CO,
MOISTURE DATA| (WET BULB/DRY BULB)
Dry Bulb|Wet Bulb
Port Time °F °F Diff. s Hy0
MOISTURE DATA (STOICHIOMETRIC)
Free Water in Fuel|, %
Water from Fuel Combustion, %
Ambient Water, %
Relative Humiditly, s
Ambient Temperathre, °F
Total %
VOLUMETR[IC AIR FLOW RATES
Dry at standard Confitions, Qsd = SCrM
Wet at Stack Conditfions, Qaw = ACFM
‘ HORIZONTAL DUCT FLYASH/DUST BUILDUP >1" DEPTRH?
Avg= | C5%A I

Yes

No

If y

ps, cee page 2 for instructions

ENTROPY

£ average is summation of sbsolute values divided by number ¢f measurements snd must be < 20°.
2. AP sverage is square of average square root. ’

See page 2 for cyclonic flow check criteria.




PRELIMINARY VELOCITY AND CYCLONIC FLOW DETERMINATIONS

Plant Name Maan Maric fta Job No. 3684
city/state G‘Arncr//\[ll pate /2 /0~ i
Test Location Outel pPersonnel [ [ B / Hi
Barometric Pres. (Pbar) 20. " In. Hg static Pres. (Pg) :&&Cﬁﬁlzo
Pitot ID ﬁ H—-t;—z Pitot Coeff. (Cp) _8_4_’_ Pressure Gau e/ set ID A4z (4
/
Thermocouple ID _ M4 24 Duct Length/Diameter 209“ _/_% Imhiic;lf?ﬂ —
Stm?iﬁﬁzim-: ORSAT DATR
: e o TotalR) [sckals | %% | 9%,
oo |T%° 'go b
51 . 205% 14 574
1 . 3098
3 , 4374 Average
4 .%62 9 Bag No. Pump .
“»
FYRITE DATA, % COj
MOISTURE DATA (WET BULB/DRY BULB)
Port Time Dry°§ulb wet"g“lb Diff. s HoO
MOISTURE DATA (STOICHIOMETRIC)
Free Water in Fuel, %
Water from Fuel Combustion, %
Ambient Water, %
Relative Humidity, % _
Ambient Temperature, °F
Total %
VOLUMETRIC AIR FLOW RATES
Dry at Standard Conditions, Qsd = SCrM
Wet at Stack Conditions, Qaw = ACFM
pysv— - :‘39 l j HORIZONTAL DUCT FLYASH/DUST BUILDUP >1" DEPTH?
Yes __ No__ If yes, see page 2 for instructions

» 1. g sversge is summation of sbsolute values divided by rumber of measurements ond must be < 20°.
2. AP sversge is square of average square root.

F-1107 rev. 9-91 See page 2 for cyclonic flow check criteria.



f'; : ( JIELD DATA - METHOD(S) 2ol 1
PLANT Ay n /4-@ e a

o w0, [ N/ORY /17170

CITY/STATE _ “eyn¢r /g Jos NO. el ki DATE y2-9-71
SAMPLING LOC. _ T NLET’ _ TIME START u!
BAROMETRIC PRESSURE, IN. KG 30.0 STATIC PRESSURE, IN. H =~ b TIME FINISHN _J O
LEAK CHECK, VACUUM IN. WG i(,.b il OPERATOR T T &
LEAK RATE, CUBIC FEET/MIN. -( (5 ASST(S) _Hwi—
[ EcuIPMENT CHECKS® EQUIPMENT |.D, NUMBERS LEAK CHECKS
Y __ PITOT, PRETEST [REAGENT Box _OS732  METER BOX W /4 v|_.1748 B ]
N pitor, postrest fpitor Ao (5 ¢, .84 wozrt .o 7C |om. 20 |e 3
NOZZLE, PRE/POST{TC READOUT _f -39 TC PROBE {/101/f2t umMpiLicat _— |
Ercﬂ_'r PRE |SAMPL'G BOX _78  ORSAT PUNP __ . — TEDIAR BAG — |8 . 8
TC *F POST E E
__ ORSAT SYSTEM loeLta wo 729 NOMOGRAPH DATA
FILTER/XAD|_TARE W, M 77 8 8
S ofgsgz‘gfuuzo f% € €
c ractr K9 FYRITES
STACK TEWP ;‘H‘l\(ﬁ
REF DELTA P __
K FACTOR ‘j\- 135 -
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; |TC: AMBIENT TEMPS.: ORSAT SYSTEN: LEAK CHECK
¢ CLOCK |DRY GAS METER| PITOT METER | sTACK ORIF]CE SETTING | GAUGE B R L
N |SAMPLE| TIME READING READING | TEMP. | TEMWP. N VACUM |FILTER |IMPING.|OR COND
E [POINT |MINUTES| CUBIC FEET IN. H20 °F °f IN.KG | EXIT | EXIT®®| 4
W Moo a7t | 77 1 1ol 10 1 1 180
2 o5 (105008 | 0 [F& (23 174 17, |17z |1y
3 Hip (401D OF [#X 124 159 54 V72 VK
: HIsTTU 5 lo7e B9 (73 2] 1431072 i3
5 HJOS 76 o2y [Re [z3 173 7%, [1V2_ %
: Meds M5 1074 190 122 (24 [I7Z89 'a 179
7 M3D B3, 1.04) (ML 122 N, | 3215 | X
8 14935 W G | 077 Y, (73 751 2% 110 5K
9 140 1430 70 |76 (%7 1T 12 [ 237 [0
10 A5 AH 4D R oo (23 1O Do [l [13Y
1 M52 43.3F [.0% o) 143 15 1% 12 1)
12 oo iyd ) g 02 1102 [ F 3 (T24 I % 1949
13 | 5004447, , 074
1 7CX
15
16
17
18
19
20
21
22
3
2%
25

* FILTER EXIT for NJ Method 1. FILTER BOX for sll others.
** PROBE EXIT & V (pro!n & filter heat off) apply to NJ Method 1. CGEXEXIT applies if sampling train has & condenser.

Lo 93.%9% o744 3.5
Min. (@) va (/P2 tn ts An




FIELD DATA - METHOD(S)

put _ Moery) MBRETTA RUN NO. | 12—
CITY/STATE _QpepEe, N-C J08 wo. 6Py DATE [2-4- 1!
SAMPLING LOC. [plLE~ ' TIME START
BAROMETRIC PRESSURE, IN. HG =) A STATIC PRESSURE, IN. H20 ’~£Zé§ TIME FINISK _) 7JO
LEAK CHECK, VACUUM IN. HG 1D OPERATOR g;&
LEAK RATE, CUBIC FEET/MIN. ~ ASST(S) Wi
EQUIPMENT CHECKS® I.EALT
‘Ewp'::or, PRETEST |REAGENT BOX 05752001 METER BOX NA\A vy 4.43948 8 J:m
\_e PITOT, POSTTEST |PITOT _4-19 Cp NOZ'L ©0-275 DIA. 6.375 |€ €
_\_ NOZZLE, PRE/POST|TC READOUT _£-39 TC PROBE R{303/3g-~ UMBILICAL :
S 1c €L °F PRE |saMpL'G BOX 72 ORSAT PUMP __— TEDLAR BAG _- B 8
S ;zSA—T_S_YS‘;:HPOST NOMOGRAPH DATA € E
S oeLtawe 1.079
FILTER/XADT-JARE T, |METER e T 8 .
ANAse lest. x0  _ 3o € €
SR C FACTOR .08 FYRITES
STACK TEMP _ 77
REF DELTA P __5.9D9
K FACTR  _21-931. .
T PTTOT: VISUAL INSPECTION/LEAX CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAX CHECK
\ CLOCK |DRY GAS METER| PITOT WeTER | STACK | ORIFICE SETTING | GAUGE — o
N |SAMPLE| TIME READING READING TEMP. | TEMP. # VACUUM |FILTER |IMPING.|OR COND
£ |POINT |MINUTES| cuBIC FEET IN. H20 3 °f IN. WG . EXIT | EXIT**| J
RV ‘1’“(@2}\ 4 Ve 1A N D902 1 Nk
2 3 BTN 02T 6 (o7 1A D43 1 Ledh
3 D B3 96 |7 1% 10 e [Lsz51 ] 159
‘ % P5e A9 022 0L e N1F LAl ] JY
5 v Wl 1091 D 164 Rl W4T L2y
LA b LoD IFn 121 2] |13 [
7 D A F 5 .G N0 b% 11Kl (1K) Tt [\3%
8 S W68 [ e7D W 1hg 1172 11 1A | 77
? VA0 B 9 10XV 0o 169 1.1 N9) (e 137
10 s R0 Ho 2L N0 Wed 1.8 1 ¥q 12 1%
1 oo |81 0 [0X6 o 1GF [J.0 ROV 52
12 s B2 B2 [OFF__NC_ |7 By 120 {2a |15
13 O [T F8
14
15
16
17
18
19
20
21
22
23
2%
25
* FILTER EXIT for NJ Method 1. FILTER 80X for all othei.

=* pPROBE EXIT & V (pr%&of&i)l,ter h

eat off) apply to NJ Method 1. COND EXIT applies if sampling train has a condenser.

&0 D7 o 8.
Min. (@) vm (/ap1? tm ts An

F-1112 (Page 1) 9-91



FIELD DATA -
Mool - JA o @

METHOD(S)

PLANT wok wo. OUT /Dy /1 /9
CITY/STATE __ Oy o - NI@ N waNo. _ N6 XY oA __ G pL- &
SAMPLING LOC. __ Yy DWW ear— Ou™\o TIME STARY (Hou
BAROMETRIC PRESSURE, IN. HG _ 3 0. O STATIC PRESSURE, IN. Hpp = 1S9 TIME FINISK __ /3 &9

LEAK CHECK, VACUM IN. #6 || OPERATOR K
LEAK RATE, CUBIC FEET/MIN. _ O | ASST(S)

i EQUIPMENT_CHECKS®™ EQUIPMENT 1.D. NUMBERS LEAK CHECKS

' PITOT, PRETEST |REAGENT BOX 052§ nersn Box N & .81 8 B

__TP1TOT, POSTTEST [PITOT - uoz'tCﬂc “200J B DIA. - 25 E E

4 NOZZLE, PRE/POST|TC READOUT - 32 rc PR e Qa‘ﬂﬁuslucu. -79 }

| TC _ °F PRE |SAMPL'G BOX onsnﬁsa TEQLAR BAG _——— |8 8

—=Tc ___ “reostiotee ST NOMOGRAPH DATA € €

T ORSAT SYSTEN | L.779 - R

FILTER/XAD|_TARE WT. I|METER TEMP S22 £ €
_— | —Rbb lest. 0 O

St~ | F5 |c FACTOR 993 EYRITES

. RiLG sTAck TENR &8
REF DELTA P _. Y477
K FACTOR Y. /S ) -

" PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; | TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
L | GAS ' GAS T RES °F
B CLOCK |DRY GAS METER|  PITOT METER | STACK | ORINICE SETTING | GAUGE
‘N [SAMPLE| TIME READING READING TEMP. | TEMP. IN. H20 VACUUM [FILTER |IMPING.|{OR COND
[E |POINT |MINUTES| cuBIC FEET IN. H20 °F °F ACTY INHG | EXIT | EXIT**
HAL] O 12692231 . J2 173 [ 4 15179571 & 175 |70 l—
2l 2! S5 1767935 4§ gt | 7o RS[0S O 176 |/

- 3ls0 (J7097/ .S 190 | Z0 [2.40 o s6[ F [g54[s0 [—
4 Y sS 1|726.293 . s0 199 162V 2.V la.2212.5 979 [S5Y | —
| SlQo | 75059 S2 197 170.6 0.} 225 /09 |45 | —
Sl 6125 |799.873] .S (/00 | 70.0[2.b 12237 3-0 L b 4> | —
1 2130 209/ . S2 103 | o2l 328832 |2l ¥2 | —
8\ Flss 1793973l S7 o ]e9.8 2.8 294930 1 y99%] | —
Pl 9l Jo (778 0781 .82 (/07 [70.0 [2-%5 |o 2l 4-3 [ /17.2197 | —
Sl sol 75 (P 926l 55 /09 [ 0.2 12 Y |2 903 . 2 /20 43 | —
150 | Joé LSS VN0 170. 212 Y [2.%071 4 ¢ 1p1-4193 | —
2 |l sS |21573 1 .58 4 1700 [y [R5 S.S 73096 | —
113lo~Fm| 60 (&1L /np | —

1% - '

15
16
17
18
19
20
21 I H
i22
23
2% | |
25 ! l

| | * FILTER|EXIT for NJ Method 1. FILTER BOX for all others.
** PROBE EXIT & J (probe & filter heat off) apply to NJ Method 1. COND EXIT appiies if sampting train has a condenser.
51372 0.
Min. (@) vm /ap)e tm ts AN

ENTROPY

F-1112 (Page 1) 9-91



-

FIELD DATA - METHOD(S)
SLANT MPATIL — (AR TE RUN NO. 007‘/0'6 9/2/&/
CITY/STATE Aeallin A C 8 No. _JLF Y omE 2 2eC I
SAMPLING LOC. Clyubee ool LT TIME START __ /67
3AROMETRIC PRESSURE, IN. HG 20 O STATIC PRESSURE, IN. H20 _ -4 PS5 TIME FINISH _/ 7/
CEAK CHECK, VACUUM IN. HG [ O OPERATOR O~C// A,
LEAK RATE, CUBIC FEET/MIN. _ 0 /4f ASST(S)
EQUIPMENT CHECKS® EQUIPMENT [.D. NUMBERS LEAK CHECKS
_——FiT0T, PRETEST |REAGENT Box OQQD MeTeR Box _ &/ ¢ Y _ 947/ s 8
_ymwr, pOSTTEST |P1TOT _ & =7 cp _FY N0z CHE - 2opr T BIA. 26 e E
~ —"NozzLE, PRE/POST|TC READOUT ~ J 2 TC PROBE 2 2 5  UMBILICAL (7 2}
- —TC °f PRE |SAMPL'G BOX ORSAT PUMP _——— TEDLAR BAG _—— _|B 8
| T — °F POST NOMOGRAPH DATA € €
ig ORSAT SYSTEM DELTA Ha /929 - .
[FILTER/XAD| TARE WT. |METER TEMP £ 2 e £
£/ ' A19S |est. xH0 g
C FACTOR /[ 009 FYRITES
STACK TEMP 20
REF DELTA P __ Y& oo
K FACTOR S RO
T TTOTT VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEN: LEAX CHECK
' CLOCK [DRY GAS METER| PITOT METER | STACK | ORILFICE SETTING | GAUGE Miﬂbﬁ%
N |SAMPLE| TIME READING READING TEMP. | TEMP. IN. H20 VACUUM |FILTER |IMPING.|OR COND
JE {POINT |MINUTES| CUBIC FEET IN. H20 °F. °F ACYUAL | IDEAL | IN. HG - EXIT EXITe*
ey | ol Kl 49 S0 | Jo | ol 2022 2= (72 | 2™~
7] 2 S | Flogr| 99 [ 55 170 (Ropllooes & 1/ |72 1=
17 | .0 10995 | 50 | 64 | 29 [2r9q| 2049 § 1122 | S 2 ] ==
{5 | s P2gss] 5y | 72 | &G l23z2l2072l 3 22197 I~
1 & | 20 152265 | Sy [ 9% 165 lzwrslopes| J 27 ¥ 1
T ¢ 2c 87792 | .55 |9 |29 lrasless | & 20 YY "=
T 7 (30 1797 % | s5 |97 (69 (2785|2055 & |RANYY | =~
s| plic P Qe | 5 |59 |62 |27 2% < 2P |~
ol T 40 155205 | o9 lroo | &P (2369 2575 & 724 Y| —r
Tl 7o T 9 loese g | .57 100 |6 |z 722 rert f [128|¥Y | —
2 7 o 1859 s~ | .5°2 |loo g7 |2.229\2.725| ¥ 1727 (¥
2| /) | ¢ 645 Gy |5 |fo2 |88 1237212777 S~ |2\ | T
13 o0 §63. 257
1%
15
16
17
18
19
20
21
22
23
24
25
' 41 * FILTER EXIT for NJ Method 1. FILTER BOX for ail othe
»» PROBE EXIT & J/ (prooe & filter heat off) apply to NJ reghod 1. COND EXIT applies if sampling train has a condenser.
50025  53%] X,
Min. (@) vm (VAP tm ts AH

F-1112 (Page 1) 9-91

ENTROPY



FIELD DATA - METHOD(S)

Marbin  Aarie

PLANT / RUN XO. TNV /Dry/ 1A [ 12=12
CITY/STATE (=vrnier N C JoB NO.  2LE 4 DATE _ /2 1241
SAMPLING LOC. —ZNcET TiMe sTART _O1/0
o BAROMETRIC PRESSURE, IN. NG 70 ° STATIC PRESSURE, IN. §20 _—~ 2 %45~ TIME FINISK _/0 %5
LEAK CHECK, VACUUM IN. WG (S OPERATOR AV
LEAK RATE, CUBIC FEET/MIN. +0 3 ASST(S)
EQUIPMENT CHECKS* EQUIPMENT [.D. NUMBERS o LEAK_CHECKS
~_ PITOT, PRETEST |REAGENT BOX /. D¢ METER BOX N !l Y e B B
. PITOT, POSTTEST [PITOTWp-72- % cp _ 24 ozt et 3. .o/ 7 e E
~__ NOZZLE, PRE/POST|TC READOUT ¥ - 29 TC PROBE [303/3v) UMBILICAL _A~4&
7 _TC _40 °F PRE |sampL'G Box N ORSAT PUMP _ /- TEDLAR BAG _ ~™ g B
TC _ 2 °F POST E E
e CsEL NOMOGRAPH DATA
_ DELTA H3 ' 8 8
—7
FILTER/XAD |_TARE WT. |METER TEMP U £ £
N 1b0 156%  JesT. %20 ]
c FACTOR 1. v5% FYRITES
STACK TEMP _ 00U
ol REF DELTA P /73
N ‘o K FACTOR 1059; *
_q‘ ME o
1 el i * PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
f Ly L0 L GAS oJ GAS TEMPERATURES °F
ISR 1 CLOCK |DRY GAS METER| PITOT METER | STACK IFICE SETTING | GAUGE PROBE
- N |sampPLE| TIME READING READING TEMP. | TEMP. IN. H20 VACUUM |FILTER |IMPING.|OR COND
a:3° /r’ € |POINT [MINUTES| cusic FEeT IN. H20 of °F AQTUAL IDEAL | IN. HG * EXIT | EXIT**
DR’ -
2 g L] QO MLA 900 | .rs7¢ 1/ [5X Al |paf > Y
o RL s [ wsS by | ie 159 ¢ 421 | L7 | ] JUS
3] 0 a2 (967495 | /516 [O10 | T2 2l ez | o Jyzs
- “1 2 1025|962 225 | oes?z |92 | S3 [ leail . car | 1 Trez
| 2 109301972 045 | ows# |94 | 53 bof ba] 7 3¢
6| 7 |owse |9F% w0 | .obs? |97 | <9 |ew | - e ;| /02
’ 715 |9 |gPe 950 | .esTe | 98 | g val| vl i RA
6% 8| ¥ |mwew |27 | 055¢ |99 |s= vl et [ |)0F
b} s
5.9 | 2 oy 981605 .05 |00 (2] el | bz Yz
Y o 4 e 1983945 | Loss” [ 1T [P | k=i | 6 2 | /28
2 | = 18 (756 475 o5 [7F | ©3 Pz | e /| Fo
o D2 1 0% [ 285 | Lose [9B | PF 40 e | 7=
/02;", BloND |pge | 99(. 1057 qzy | -ty RIY:
30 1%
JATE et 1
16
019 ¢ 17
sref 18
0. 5A ' (8/ 19
21
22
23
26
* FILTER EXIT for NJ Method 1. FILTER BOX for all others.
** PROBE EXIT & / (probe & filter heat off) zpply to NJ Method 1. [OND EXIT applies if sampling train has a condenser.
yis A8 05 0687 5%8
Y
s Min. (8) vm /P2 tm ts A
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1ELD DATA - METHOD(S)

on No. N/peb] Z2 A St

PLANT
CITY/STATE _ Carner /A& JoB NO. _ 2L EY DATE _y2-/Z=9/
SAMPLING LOC. __ Zw ceT TIME START _J
BAROMETRIC PRESSURE, IN. HG 20 3 STATIC PRESSURE, IN. H0 - 2 ges” TIME FINISH .
LEAK CHECK, VACUUM IN. HG /5" OPERATOR
LEAK RATE, CUBIC FEET/MIN. {02 ASST(S) Hﬁ
EQUIPMENT CHECKS* EQUIPMENT 1.D. NUMBERS 5 LEAK_CHECKS
~_ pITOT, PRETEST |REAGENT BOX A METER BOX A/ -/ v _ - 70¥ B B
~prToT, POSTTEST |PITOT yi-7F2-2 Cp:GF NWoZ'L _— DIA. =2/¢ | E
- 7 . 5
_ NozzLE, PREsPosT|Tc READoUT _K -7 Tc proBe £ 393/30/ UMBILICAL w4
- 1c A O °F PRE |SAMPL'G BOX ORSAT PUMP A/ 4 TEDLAR BAG A4 8 B
TC °f pOST E E
ORSAT SYSTEM NOMOGRAPH DATA
— DELTA H@ /. 882 - -
FILTER/XAD|_TARE WT. [METER TEMP Z0
Pm 153 e est. 20 / e E
€ FACTOR I 068 FYRITES
STACK TEMP _ 0
REF DELTA P __ /%3
K FACTOR ,0-944 -
T P1707T: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
L GAS » GAS TEMPERATURES °F
I cLock |ory GAs METER|  PITOT METER | STACK | ORIFICE SETTING | GAUGE
N |samPLE| TIME READING READING TEMP. | TEMP. IN. H20 VACUUM |FILTER |IMPING.|{OR COND
£ |POINT |MINUTES| CUBIC FEET IN. H20 °f °F ACTUAL | IDEAL | IN. HG > EXIT | EXIT**
T 132 00800 5 A8 (54 &2l [ed] 2] 15¢
2T 7 (x| 924 5351 1506 |78 |6/ |wer |62 |=i J20
st 14z |978. oo | /b |76 GO T /3¢
s | 2 |[je7 livel _ass | o5t | 77 G/ | eel| 62 | >0 |37
5 7 |59 |/oez 255| . oo5T 94 Gz L .62t > ¢ /éz
s| 2 oos ves.téc | D5F | 77 Gl | Gz/ | -v20 1 >/ | /67
712 |nog (008045 | 0FAp |00 [ 6= |.b2l | 62l | >I I3
s | 7 iz |lejo 325|058 |)n/ Y NI 13/
s | 7 [/2/9 /o2 aes |LORAL (it bl G2, 2/~ /(&
ol g |/z23 /0. 00 | O 05 l/pa | 6% w2t | e | T | /F
| 7 (/225 | 10t Z 3350 055 |0 | b2 |-ef | b)) >/ /8 !
2| ¢ 223 |10/9.080] 055 oz 163 | oz lo2r > |[Z]
13| 50 | /238 /o 22 O3]
1%
15
16
17
18
19
20
21
22
23
24
25
* FILTER EXIT for NJ Method 1. FILTER BOX for all ot..

** PROBE EXIT & / (probe & filter heat off) zpply to NJ

ethod 1. COND EXIT applies if sampling train has a condenser

L HA8.025 058 .35
Min. (©) vm Zpr° -

F-1112 (Page 1) 9-§
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N O

LD DATA - METHOD(S)

F
PLANT E‘If RUN NO.
CITY/STATE ,NC JOB NO.
SAMPLING Loc. L (N(ET TIME START
BAROMETRIC PRESSURE, IN. HG 2-3 STATIC PRESSURE, IN. Hpo — . AT(RS TIME FINISK _/ SO O
LEAK CHECK, VACUUM IN. HG ! oreraToR WWL
LEAK RATE, CUBIC FEET/MIN, QD) Asst(s) _IITB
EQUIPMENT CHECKS™* EQUIPMENT 1.D. NUMBERS LEAK CHECKS

T=*_ PITOT, PRETEST |REAGENT BOX (AD3D MeTER Box N =) \ ‘H 8 B
T _PITOT, POSTTEST |PITOT =2 Cp NOZ'L ___—= | _ DIA. . IE E
™4 _ NOZZLE, PRE/POST{TC READOUT TC PROBE \ {MBILICAL =
~_1c B® °F pRE |saMPL'G BOX ORSAT PUMP TEDLAR BAG =~ ] B
— TC ___ °F PosT NOMOGRAPH_DATA E €
L R~ - -
FILTER/XAD|_TARE WT. |METER TEMP 3O . -
m L] Jest. w0 d

c ractr . Og FYRITES

sTack Tevr KO

REF DELTA P >

K FACTOR N

* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION[ TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
L GAS GAS TEMPERATURES °F
I CLOCK (DRY GAS METER| PITOT METER | STACK | ORJFICE SETTING | GAUGE
N [saMPLE| TIME READING READING TEMP. | TEMP. IN. H20 VACUUM {FILTER |IMPING.|OR COND
€ |POINT |MINUTES| cuBIC FEET IN. H20 °F 1 ACTOAL T 1D IN. HG | * EXIT | EXIT*®
V1) 4e0 |[@2.4000 906 [0l [ Go LDl [ [>r /by
20V ligest z4. 77005 Loz | g ledU .2t ] >0 /48
3P ) (14101 27Z. s [ aSe [02 | L |l e | o/ | 1I2F
w2 g 2T 435 | ;52 (/02 | &7 |l sy| > | ses”
s |2 142031 755 Lokt e | Lo | e | -0 TG
s |2 /425134090 (o652 [/oz 1 o] ledt [ eer | >/ 28
713 U430\ 24. 6557 | OBV o | o/ | bl | 620 | >/ /37
813 V#5137 0750 05% /0 | 4 Lokl [ eir (D) 114
ol 3 V44p| 4/ 520 p5ak /03 G |.4h o2/ | > /3
o|Y a1 43 .76 | o655 (/o4 | 40 L [eor |27 (72
W Lt (L e o055 T/pa | L o e | /2
2|y /4 lgb 89S | 055 JOF | ol | O3] eer | 20 |7
13|95 d!}’/ﬂ’” s1. 340
1%
15
16
17
18
19
20
21
22
23
24
25
* FILTER EXIT for NJ Method 1. FILTER BOX for all others.

** PROBE EXIT & / (probe & filter heat off) zpply to NJ Method 1.

Min. (8) vm /pp)?

ENTROPY

tm t

AH

OND EXIT applies if sampling train has a condenser.

F-1112 (Page 1) 9-91



FIELD DATA - METHoD(S) _™M 0
M oo =~ Maredtta

RUN NO. OUT'O\N-—ifL - j2- )

PLANT
CITY/STATE __Caoxex—, \N.C. 08 No. B26RY  oate A2 -12-9]
SAMPLING LOC. (. rvoSvey- Ourlel TIME START S~ 745
BAROMETRIC PRESSURE, IN. HG ___20. 5 STATIC PRESSURE, IN. K0 — - 6759 TIME FINISH -&-FHB—08Y !
LEAK CHECK, VACUUM IN. HG /5.0 OPERATOR
LEAK RATE, CUBIC FEET/MIN.C:00 1 ASST(S)
EQUIPMENT CHECKS* EQUIPMENT 1.D. NUMBERS LEAK S,HECKS
__\; PITOT, PRETEST |REAGENT BOX OS  METER BOX N—-C Y 0.7 8 B
v p1T0T, POSTTEST |PITOT — Cp . SY wNoz'L e pIA. O.RIZS|E E
" NozZLE, PRE/POST|TC READOUT E =3 ~ TC PROBE uMBILICAL U 7 |
v 1C " or pre |sAMPL'G BOX _—— _ ORSAT PUMP _— TEDLAR BAG _— |8
Z ¢/ °F POST E E
— NOMOGRAPH DATA
__ ORSAT SYSTEM DELTA H@ I' —l—’(’ -
FILTER/XAD| TARE WT. |METER TEMP : 8
PM-149 |0.2710 |est. 0 _ 3% i
C FACTOR FYRITES
STACK TEMP
REF DELTA P
K FACTOR >
T PTT0T: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEWPS.; ORSAT SYSTEM: LEAK CHECK
L GAS GAS TEMPERATURES °F
1 cLock |DRY GAs METER| PITOT METER | STACK | ORIFICE SETTING | GAUGE
N {SAMPLE| TIME READING READING TEMP. | TEMP. IN. H20 VACUUM |FILTER |IMPING.[OR COND
€ |POINT |MINUTES| CUBIC FEET IN. H20 °f °F ACTUAL | IDEAL | IN. HG * EXIT EXIT**| /
F[JA-Tlo84s[125.100] 20371 64 | 40 i |.eni | o 146138 ]
2 ( |o880[137. 315 \ 6L | b .61 1.6y | O |IST7 132 r
T T logss|129.562] Vv |68 | 46 [.6! [.6) | O WI2a159 \
AT X [i A -Zlo%o01 3. 818].3093 | 70 | 46 [ .6l |.6l | O |I48L38 ‘
5 L{o905| { 34.078 \ 71 4S [ .6l .6l | © 196139 ;
sl 2crol136.298] v | Ja | Yol .ol .6l Lo 1149139 g
ot X7 1A 3lons]139. 608|432 [ T4} 47 | 6] | .6l | O 146 | 22 ’
8 3lo920| 140, §64 J 74 gy ¢ | .6l | © 1139138 ;
51 200925]143.1249] V¥ 79 | 93| .61 | .61 O [134] 2% 7
e [10]A -9]0930 | 145.352] - 3625 | 75 | 4S5 6| bl | O (27135 :
| Jjo9351uT.64% \ 726 | 4SS | . 6] o/ | o [16]| 37 f
2] Jloa90[149.908] v | 76| Yo [ Gl [ el O [N411OF
13| 5P 0945 [152.170
14| =
5 ¥ AL boes| ave [ 0T Tou 44 Wdort e k5T Wos
16 YN 0719 — 0 BRYS
17
18
19
20
21
22
23
24
25
l * FILTER EXIT for NJ Method 1. FILTER BOX for all ov
(

*% PROBE EXIT & prf?be & filter heat off) zpply to NJ
Lo o070 B2
Min. (@) vm (JEp)z tm ts Al

ENTROPY

Mathod 1. COND EXIT applies if sampling train has a condenser

F-1112 (Page 1) 9-



FIELD DATA - METHOD(S)

Mot = Movne e

PLANT

PN o

CITY/STATE

Goxrex— KN).C .

SAMPLING LOC.

C_rushex— ooT\L_en

RUN NOo. OUT /D"L\ |2a /12
o No. _D6KY  oard 20299

TIME START

o9y S
o)

BAROMETRIC PRESSURE, IN. HG 0.3 STATIC PRESSURE, IN. §20 — . 6959 TIME FINISH
LEAK CHECK, VACUUM IN. K6 5.0 oPERATOR _ WM X
LEAK RATE, CUBIC FEET/MIN. 0.00S ASST(S) ___
EQUIPMENT_CHECKS* EQUIPMENT 1.D. NUMBERS LEAK CHECKS
_— P170T, PRETEST [REAGENT BoX CROE meter sox N-( |[vO. 87| B 8
_— PITOT, POSTTEST |PITOT noz't 0. %D via. e E E
_V NozzLE, PResposT)rc reapoutr | - 2> TC PROBE UMBILICAL ) -7 |
_V1c v~ °F PRE |SAMPL'G BOX _ /B ORSAT PUMP —— TEDLAR BAG _—— |8 B
TC T °F pOST NOMOGRAPH DATA e €
_T— ORSAT SYSTEM DELTA Ha ,’ 777
FILTER/XAD | TARE WT. |METER TEMP : :
PM-157(0.27523 Jest. 0 __ 3 %
C FACTOR FYRITES
STACK TEMP
REF DELTA P
K FACTOR N
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
L GAS J GAS TEMPERATURES °F
I CLOCK |DRY GAS METER| PITOT METER | STACK | ORIFICE SETTING | GAUGE PROBE
N |SAMPLE| TIME READING READING TEMP. | TEMP. IN. H20 VACUUM |FILTER |IMPING.|OR COND
€ |POINT |MINUTES| CUBIC FEET IN. H20 °F °f AQYUAL ] IDEAL | IN. HG * EXIT | EXIT**| /
'JA-1]0945] 152,652 3037 79| 66 | .61 .61 | © |09 (4] [
2 | lo950] 1 54.835| | 791 67 | bl | .6l O 216 4] z
3] 110955/ 1587.128] ¥ BO0| &S |.bl | .6l | O 1934} /
T e [A- 211000] 159.382],3093] 2] 66 | ) .ol | o 1178142 c
5| 2[100S[ 16}. 636 \ S& | 62 16l | . 6] O 11543 G
I
Bt 2057 ] _aliolo] 163,938 v g3 63 | Ll |.6l | o [167]43 G
“orer.  ATIA-3[1015] 66, 148].43a4 [ €4 ] o | bl | el O |l66]4Y [
Bt S20LY (8] 3110401 168.267| | 831 57 .6l |.6! | © |132]4Y 7
1019 Tzwes® | 31095[170.653] v [ 88 [ 5¢ | .ba Lol | o li30l4a 7
fortx 11914 -4110501 (72.901 | . 3625 | 86 | 57 [ .kt [. 6y o |[1a6]y3 3
1033 vestart [ Y11058] 75,158 | 6 | 55 | bl | i O | 13214y .
= Dl glitco[111 0l | Y 97 [ 5¢ | .ol | o [131]44 5
13592 (V105 179453
14 'é
15
16
17
18
19
20
21
22
23
2
25
* FILTER EXIT for NJ Method 1. FILTER BOX for all others.
** PROBE EXIT & (probe & filter heat off) zpply to NJ Method 1. [OND EXIT applies if sampling train has a condenser.
Lo I1.40) 3\
Min. (8) vm (/ap)e tm AH
EN o F-1112 (Page 1) 9-91



FIELD DATA - METHOD(S) MO

PLANT Marhw - MOX\ e Ytroo

RUN

ciry/sTATE __ QOO 1. (.
SAMPLING LOC. (Yo Swer Outer

JO8 NO.

634

NO. ggﬁlljzg[,gzlg— )
DAT

BAROMETRIC PRESSURE, IN. HG 30 D STATIC PRESSURE, IN. H20 — L9 59

|2 -t -

TiMe sTART __J1MO

TIME FINISH

LEAK CHECK, VACUUM IN. HG O.QIL}@JS 1N OPERATOR
LEAK RATE, CUBIC FEET/MIN. ASST(S)
EQUIPMENT CHECKS* EQUIPMENT 1.D, NUMBERS LEAK CHECKS
.~ _PITOT, PRETEST |REAGENT BOX ORD X  METER BOX y ©.9211 |s B
_o~_ PITOT, POSTTEST |pPITOT cp +34 Noz'L 6. 188 o1 Tk le 3
L~ NOZZLE, PRE/POST|TC READOUT TC PROBE _—— umBiLICAL D7
" Tc _7_ °F PRE |SAWPL'G BOX _7 ]  ORSAT PUNP —— TEDLAR BAG _—— |8 B
o 1c __ °F PoST E E
.~ ORSAT SYSTEM NOMOGRAPH DATA
DELTA H2 .79
FILTER/XAD| TARE WI. |METER TEMP 8 8
PM-1L7 10.27S6_lest. w0 _ 3% E E
C FACTOR FYRITES
STACK TEMP
REF DELTA P
K FACTOR N

* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK

GAS

GAS _TEMPERATURES °F

% CLOCK |DRY GAS METER PITOT METER STACK ORIFICE SETTING GAUGE
N |SAMPLE| TIME READING READING TEMP. TEMP. IN. H20 VACUUM |FILTER |IMPING.|[OR COND
£ IPOINT |MINUTES| CUBIC FEET IN. H20 °F °F ACTUAL | [IDEAL IN. HG * EXIT EXIT**| /
T1A- V1 1'40!190.065] .20237] 38 | S8 | L] L) o) 108 | YO
DU Belt 2 Lhiys]i8x. 237 \ g8 | ba | -6l bl O ||l | 1o
J_Mgron'? (11155 124.80 N 29 | 6] | .6l 1 .6l O 129} 4R
5T St resmat (s [A-21200] [86.911 | 3093 91 Gl Gl | .ol O 11331 4]
perox—~s | ol1a0S| 199131 \ QA | s9 | .6) | LIl O [144] 40
s 2210119455 Vv 193] 60 | & | .6l] O 1481 4 W
Aerx—7 1A-3112151133.780 | .4324 Q4| SS | .6l LIl o 11501 42 |
8 3]1Qa0| 196.068 | g5 | oo | .61 | 4Ll O |12a] 4y
s 3|pas|198.261] WV S0 | 60 | .| | )| O [tial4y
Dt X 1014 41230 2C0-613] .3625] 971 | 6O | 6] | &1L O 110 | YY
| 4lia3s|Roa 384 \ 33 | 6] .61 | -6l © [106] 945
| 4[1a90]205.298] ¥ 32 | 60 .6 | bl O |106]4S

1243 ber-siyPd
2081 reEman

&

13 124513071 632

14 1354

]384 restot

beLt 15

16

17

18

19

20

21

22

23

24

25

* FILTER EXIT for NJ Method 1. FILTER BOX for all otner

«+ pROBE EXIT & 4 (probe & filter heat off) appty to NJ Method 1. COND EXIT applies if sampling train has a condense

G0 225K .3313 59.35%D
Min. (@) vm (Vap? tm ts AH

ENTRO

F-1112 (Page 1) 9-




o , FIELD DATA - METHOD(S) WET
st g May e dn ruw no. INABEY/ | /1210
cirysstate _cpnf 0C NI J08 NO. _ XKL oate \3 (17|
SAMPLING LOC. TINLET - TIME START __ | 2 5
e SAROMETRIC PRESSURE, IN. HG -l STATIC PRESSURE, IN. §20 - A<Y’s 5 TIME FINISH __ 1S 25
_EAK CHECK, VACUM IN. KG | OPERATOR 118
<EAK RATE, CUBIC FEET/MIN. _ (24 assTes) _\WKK
EQUIPMENT CHECKS* EQUIPMENT [.D. NUMBERS [ 2] LEAK CHECKS |
WA pitor, PRETEST |REAGENT Box A 43 METER 80X NS B\% 8 8
PITOT, POSTTEST |PITOT __ — Cp _SH woz'L _3ADE3|iecipiA. E E
¢ NOZZLE, PRE/POST{TC READOUT K-35 ' 1c proge _— UMBILICAL —
™Sy Tc &% °F PRE |SAMPL'G BOX ORSAT PUMP __ — EDLAR BAG— 8 8
L TcC °F POST e E E
!Mﬁ ORSAT SYSTEM DELTA Ha 7 HOMOGRAPH DATA - -
JFILTER/XAD|_TARE WT. JMETER TEMP 116
i&E R FHe_fest. w0 3 € €
! C FACTOR LI ‘ EYRITES
§ STACK TEMP 7O N/A
5 REF DELTA P RS T
K Factor | 006G
g * PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEN: LEAK CHECK
K CLOCK |DRY GAS METER| PITOT METER | sTACK olmcs SETTING"|{ GAUGE S S L
'N |SAMPLE| TIME READING READING TEMP. | TEMP. IN. H20 VACUUM |FILTER |IMPING.|OR COND
{E {POINT [MINUTES| CUBIC FEET IN. H20 | °F °F AFTUAC T IDEAT | IN. HG * EXIT | EXIT*=| /
N T2 5 T T A T/ S V7 e ) 7
2] (RO IGTE00 | Bl @ I 1 Ldas i) P19
Rl I isags ?oq 4 51k G [ WJ [ paol 49
s Al SRR LA A7 2SN YRR 2
sit s | 2 [\33B| TIE 57| (57 g5 bo A2 | (o > 115
LT e | = \3Y0[ F25.64C | oub? bl 2 | bID [ edd 7] |20
Fe 713 \3%5 943 06 ?f‘f Sl W01 ) P 117
o] 3 \Yi0[A0.lf5 | o) 00 | b | b2 [+ [ 1
o1 3 DB [ oA, ‘M 62 | 4 2] [T
ol o WMUOASTERA [ 085 19] 1k | a2l 4925 1)
‘6\9& My SR 2T 005 AL 4D | fedol o [S) D
¢ 2 B 1B HA D] 055 AL 0D | donl.eo b/ 119
S AR s |
Q\C“ 1%
"):V\&\ E
\ 6
17
18
19
20
21
22
23
!24

e 25 | |
i

* FILYER EXIT for NJ Method 1. FILTER BOX for atl others.
"% PROBE EXIT & / (probe & filter heat off) apply to NJ Method 1. |COND EXIT applies if sampling train has a condenser.

1LF  F2.650 68t le). ?

Min, (@) vm (V3P tm AH

@ EN o F-1112 (Page 1) 9-91




? 3 et vd
i5 't ;"J
v {I'r'“—7

1> VT)SL
‘2 > “qq

R A

—

Zq H2al XAl

Toted Stz
e

‘ FIELD DATA - METHOD(S) ~mrkedrfilic+

PLANT __~ “ﬁrﬁn Hag 'cﬁlu am wo. _InJue/fe i [
CITY/STATE tpyper 7 NC JoB NO. o E ¢ DATE _y2-11- %'
SAMPLING LOC. Lot TIME START 0425
BAROMETRIC PRESSURE, IN. WG __jc- * STATIC PRESSURE, IN. H0 _~ ZE& 5 TIME FINISH (04
LEAX CHECK, VACUUM IN. HG /S © OPERATOR [H/L
LEAK RATE, CUBIC FEET/MIN. _ (C'F ASST(S)

[ EQUIPMENT CHECKS®* EQUIPMENT 1.D. NUMBERS LEAK CHECKS

! _/_ PITOT, PRETEST |REAGENT BOX 4)62— METER BOX __M "' Y 1 4 8 B

| __ PITOT, POSTTEST |PITOT __— cp .24 wNoz'L __- DIA. . 2125 e E

_L/_ NOZZLE, PRE/POST{TC READOUT L 3 TC PROBE 1~ 35S 272 o/ UMBILICAL __— t

o TC AL °F PRE |SAMPL'G BOX __ ORSAT PUMP __ TEDLAR BAG _Nv A B . 8

— TC __ °F POST , NOMOGRAPH DATA € €

[ /k ORSAT SYSTEM DELTA H3 )& g Vs -

FILTER/XAD] TARE WT. |METER TEMP _ 70 8 8

FSb32 | 278G lest. mizo 2 £ g

cracToR (3% FYRITES

STACK TEMP sT
REF DELTA P _ (73
K FACTOR 10-b 58 >

* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECX

[ CLOCK |DRY GAS METER| P1TOT WETER | STACK | ORIFICE SETTING | GAUGE GAs TEMPERATURES miE
N |SAMPLE| TIME READING READING | TEMP. | TEMP. IN. H20 VACUM |FILTER |IMPING.|OR COND
E |POINT |MINUTES| CUBIC FEET IN. H20 °F °F ACYUAC | IDEAL | IN. HG - EXIT EXIT**| /
[ 1 loges | A7Z0 vol | LS |6 45 &4 | ¢4 Vs

2| 1 egto |[FFF3AS | 1S | Bl 4/ 6 | big |.614 / o

31V lopss 784 145 | sl 186 426 . 6% |.0i4 T

o 2 lpaie |29 gbs | O6SE Q0 438 |, 014 | 619 | |/%

s | 2 lodzs | 74¢.¢035” | Ces? |91 47 0| 4 (i4 [ {jz]

6| 2 log4o [BoS 200 ces t (9L S 14 Nz ;{5

17 loees |812. 468 | .0 596 94 |1 48 14 | b4 14

8| 1 ek |BI1. 895 | 0590 | dz | S wy |y RS

5| 7 bord |R26.725 | ws¥l |8 |55 | bl¥ | ui4 [ 1027

ol ¢ sl | F37.940 |.0Ss | 94 |38 od | w4 L

L 1540240 | os5 9 # | (e i | LY DK

12| 48 765 | o5 |1 98 [ b R

A
e | E (956. 200 | 06 S | /oo | G wld | it 7

-
(%]

-
re

—_
w

« FILTER EXIT for NJ Method 1. FILTER 80X for all othe
% PROBE EXIT & ¢/ (probe & filter heat off) apply to NJ Method 1. COND EXIT applies if sampling train has a condenser.

9o $5.599  .O%RF 55.4
Min. (8) vm (/ap)é tm ts AW

F-1112 (Page 1) 9-91
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, , FIELD DATA - METHOD(S) o
PLANT //'/}ﬁir' /L/:‘CH& RUN NO. "N/“/‘% 3'/(Z e
CITY/STATE _ aener /nj C J0B NO. _ 361 DATE __12-1t-9f
SAMPLING LOC. INLeT TiME START _| 200
BAROMETRIC PRESSURE, IN. HG _ Y 2 STATIC PRESSURE, IN. H2 —_ < & b S TIME FINISH |0 D
LEAK CHECK, VACUUM IN. HG />~ ¢ OPERATOR _ /AL
LEAK RATE, CUBIC FEET/MIN. > (O F ASST(S)
EQUIPMENT CHECKS® EQUIPMENT 1.D. NUMBERS LEAK_CHECKS
- PITOT, PRETEST |REAGENT 80X _/...¢ METER BOX _ v/ -/ _ied 8 8
___ PITOT, POSTTEST |PITOT Cp _tf wozst DIA. _ /25 E E
- NOZZLE, PRE/POST|TC READOUT _i 27 TC PROBE _£ 5% 3~/ UMBILICAL __ }
- TC _T°  °F PRE [SAMPL'G BOX ORSAT PUMP _ — TEQLAR BAG _~ 1B 8
____TC ____ °F pPOST T E E
{4 ORSAT SYSTEM DELTA Ha 48 HOMOGRAPH DATA
FILTER/XAD|_TARE WT. |METER TEMP % : :
SFLY4 |, EST. %H20 B
C FACTOR L es3 EYRITES
STACK TEMP i
REF DELTA P 173
K FACTOR Y 6s *
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; | TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
. GAS_] ES °F
s % CLOCK {DRY GAS METER PITOT nggg STACK | ORINICE SETTING | GAUGE wam
S5 N |SAMPLE| TIME READING READING TEMP. | TEMP. IN, H20 VACUUM |FILTER |IMPING.|OR COND
" LU} +S™n|E {POINT |MINUTES| CUBIC FEET IN. H20 °F °F ACTUAL IN. HG - EXIT EXIT**| /
o [ Boo o #01 | L5t [ ool [ HIF | 4] T s
et 2 HERIABT N ERE EE T R S
3| 7 3%% |8k wos | rste 4L | 71 13 L 1J4L
o |7 P8 | 627550 cosE |7 20 olle | i i |led
514 (1405 | gdc 55| cos? |97 | 70 ol | oy {11 ¢
612 418 |E92 395 <65 | 4% 6s |Gl | b I 1768
0 4331599, 335 o896 |96 Le | . by . b¢ RNIE
8l 18451906 2l0| o5 |98 | G [olg | . ¢ | 1 1114
vl o (103 192099 | . oS9L] A8 | 1, b | Gdd | ora|l 1 |24
o 4 )8 | Jzo-e00 | o5 | 34 62 -Gl | . eyl v /25
U 7 105371720 95| oy | A9 | o | -Gyl (¢l 1j2¥
2| ¢ \KEg | 133 FosT| o5y | /se | oo | WY b)Y ] | (7¥
13{orF /663 |940.855 | cs5 | 98 o O N R / (2¥
14
15
16
17
18
19
20
21
22
3
2
. 25
* FILTER| EXIT for NJ Method 1. FILTER BOX for ali others.
** PROBE EXIT & / (probe & filter heat off) apply to NJ Method 1. EXIT applies if sampling train has a condenser.
19 84  .059F 71.0%
Min. (@) vm Vap* tm ts Al F1112 1 9-91
<['s EI : - (Page 1) 9-9



PLANT

FIELD DATA - METHOD(S)

Moahy -~ Moumetxo

RUN NO. DLLT

werl. [

CITY/STATE O OISR o8 wo. 3634 oATE | /=2 )09/
SAHPLING LOC. (v dlhev— Ouo¥lek TIME START 7S
BAROMETRIC PRESSURE, IN. G ___30: | STATIC PRESSURE, IN. K20 — - 70 TIME FINISH
LEAK CHECK, VACUM IN. K6 _/O LD opErATAG LB/ W.
LEAK RATE, CUBIC FEET/MIN. .al{ . ASST(S)
EQUIPH H EQUIPMENT 1.D. NUMBERS “HECKS
__ piToT, PRETEST |REAGENT Box 0333 METER BoX L y . 2”7/ B 8
____ PITOT, POSTTEST |P1TOT cp -2 uoz-F"ia’a’s DIA. _ - 224 e E
__ NOZZLE, PRE/POST|TC READOUT £ 52 TC PROBE ~  wsILIeAL Y 79
T *F PRE |SAMPL'G BOX ORSAT PUMP _¢////  TEDLAR BAG (4& |s 8
— T °F POST NOMOGRAPH _DATA € E
___ORSATSYSTEM |\ 0 /776G
FILTER/XAD| JARE WI. |METER TEMP 2 8 8
#+( |0a182 |est. 320 / E 3
C FACTOR FYRITES
STACK TEMP £
REF DELTA P
K FACTOR
T ETToTT VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.: ORSAT SYSTEM: LEAK CHECK
' cLock {DRY GAS METER| PITOT werer | stacx | omifice serTiNG ! GAUGE Sﬁlﬂﬁ!&ﬂ%
N |sawpLe) TIME READING READING TEMP. | TEMP. N, H VACUUM |FILTER |IMPING.|OR COND
£ |POINT |MINUTES| CUBIC FEET IN. H20 °F o KCYUAL | IN. HG . EXIT | EXIT**| J
TJor] o eV pirl 2031 | 7P 1S54 | e 6 | O |02 & /-
2101 173 |55S.588 2037 | 87 | s s o |#6 | o | — V-
3ol |20 92 22| p037| 20187 | 5| - o s 17| ——-
“loa [ %~ | 598 £2|- 3093 | G/ | £K& < . lel o |msol4Yy 4
5 | 02 Sor- G 2073 |22 | {72 O 12 7| &4 —T
sloar | As (272 2.8 209> | 72 | &7 | N A o VNSl =
103 Lo |9/2 99 | 4o2d | Py | 55 X | © by 75 —i&
8 lo2 (4 1925597 4324 | 94 | {7 O /524~ —
103 | g0 1932 /) | .g3¥ ]| 75—| 587 o _[153|os| —1 P
1lod S | 7978, ({-/ L3628 | 75| s o WSY |\ &yg | — y
oy 130 |945.23 | 3625 | 95 | S & O 1721 Y6 | —
12 oy . ,3625 WV N
13 49/5ﬂr'm1
1%
15
16
17
18 Tag il
19 err 92 s
20
21
22
3
2
25
« FILTER EXIT for NJ Method 1. FILTER BOX for all o’
*» PROBE EXIT & / (probe & filter heat off) apply to NJ Method 1. COND EXIT applies if sampling train has a conde
152 .33\
Min. (8) va (V3p? tm ts An £1112 cPoge 1) 9
2.5% ENTROPY



PLANT MC\\A’\O _ H

O1e 1T oo

FIELD DATA - METHOD(S) _H¥Mio -

CITY/STATE

Goxy-Nevy ., \.cC,

SAMPLING LOC.

Cyrusher Oux\eV

am w0, QUTWETA 11

Jog wo. _D6RY  oate

1 S\ J
TIME START

** PROBE EXIT & / (probe & filter heat off) apply to lJA_llotIlod 1.
R

190 DBlbS

Min. (@) va

(/ap)2

tm

ts

AN

. BAROMETRIC PRESSURE, IN. HG _SO - 2 STATIC PRESSURE, IN. Hpd —. e2s9 TiMe FINIsH _| A 0O
LEAK CHECK, VACUM IN. H6 O -0Ol_R {2 | S oPEmATOR N KK
LEAK RATE, CUBIC FEET/MIN. ASST($)
EQUIPMENT CHECKS® N LEAK CHECKS
—— e17o1, PRETEST |REAceNT Box _OC¥ weremsox N-G& v - 9871 s s
_——_ PITOT, POSTTEST |PITOT — Cp 0.3% woz'L DIA. O- 219 IE E
A~ NOZILE, PRE/POST|TC READOUT - 22 TC PROBE - ut::um VU4
~ TC ____ °F PRE |SAMPL'G BOX ORSAT PUMP _~——  TEDLAR BAG __ — |8 8
X TC ___ °F PosT NOMOGRAPH DATA € €
—— ORSAT SYSTEM e mwe [ 779 . .
FILTER/XAD|_TARE WY, ]METER TEMP £ €
PMID 109.0. 2o 3]est. xu0 _3 %
C FACTOR EYRITES
STACK TEMP
REF DELTA P
K FACTOR :
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; | TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
i CLOCK |[DRY GAS METER| PITOT METER | STACK ORIFICE SETTING | GAUGE SAL .
N [SAMPLE| TIME READING READING TEMP. | TEMP. VACUUM {FILTER |INPING. |6R—COND
E |[POINT |MINUTES| CUBIC FEET IN. H20 °F °F IN. HG . eIt | extree) J| B
1 ]A-1 o8ao| 9si.048]. 30 60 | 4yo.o0 jo.5g710581] o [i1ao | 3¢ A
2 |A- [ |0835] 9572.780} .20 69 | 43 [o0.58710.587]1 o 159 ] 36 1.
3JA -1 108501 G64.246] - 2037 | T4 | 43 [pog1lesg | © [jey [ 3¢ Hi.
— “lA- 1109051 9709650 . 2532 78 | 43 |o.¢ lo.sa] O (167 ] 36 4.
5JA-2109301 977.548] - 3093] Q0 | 45 [0.S8 [0.59] © 671 | 36 &.
‘ 8 lA-210938[ 984.153] . 30 £l 147 loSdlo59] o |i59] 3% 87.
@9:55 J 7]1A-2{0%060] 190. 758 - g2 1 42 lo.SRlo.59] 0 |155] 38 77.
 beit Shpredlg A3 37498 4327 66 | 50 [0SR |0.53] o |16k | 39 EOFY Is4-
1.9 I 1A-31/6a6]001.603]. 3329] 73] 53 looh lo.sa] o |lo3 53-[1o0] |79
- ®1000 10]4-3 [0 1]-295" #%%% | 80| 55 [oeh [0.59] o 198 [Ho [LI115] |86
- bt began, IMfACY LO[3.248 . 3625 | 85| SS logb losq] o [157]43 30l |87
Stopped 112} Ay 1025.218. 3625 | 87 | 55 |o.ef [0S%] o [129 {4y [ys] &7
@",‘;_‘;'“’s 13{A- Y 033 2133435 | 90 | SS [0.665]0.55] o [133]49Y 1200
800'51 stoatvp :: ?_3_
Bert ovenload m
CAoj‘cJ'%HN
17
18
19
20
21
22
3
2%
— P
* FILTER|EXIT for NJ Method 1. FILTER BOX for all others.

COND EXIT applies if sampling train has a condenser.

F-1112 (Page 1) 9-91



FIELD DATA - METHOD(S) MO
PLANT MO\X“\'\?\\ - MO\V‘\ e / ( ) RUN NO. OU—/"J‘:T /’; - |
CITY/STATE Goxyvex, WN.C . jo8 0. 6 ATt 12 -
SAMPLING LOC. OUTL)ET_-CR%\I\Q,\(’ TIME START _1_1(25__1
BAROMETRIC PRESSURE, IN. HG . STATIC PRESSURE, IN. H20 — - (957 TIME FINISH iﬂﬁﬂ'zﬂsg
LEAK CHECK, VACUM IN. K6 3 [ K/ Ho operaToR _WEKK
LEAK RATE, CUBIC FEET/MIN. 0O/ 4 ASST(S)
EQUIPMENT CHECKS™ EQUIPMENT 1.D. NUMBERS LEAK CHECKS
— o1TOT, PRETEST |REAGENT Box ©O5  meter sox N - y 0.9871 s 8
i-— PITOT, POSTTEST |PITOT cp0-3Y4 woz't p1a. Q. 219 e 3
— ~ NOZILE, PRE/POST|TC READOUT | - 32  TC PROBE - wsiLicaL Y 7Y}
1 \~ 1C ___ °F PRE |SAMPL'G BOX ORSAT PUMP _— TEDLAR BAG _— |8 8
Ve °f POST € E

—— ORSAT SYSTEM NOMOGRAPH DATA
o oeLta e 1. 119 .
FILTER/XAD| TARE WT. |METER TEMP : e
5F-600 | 0-2715]est. x40 3%

C FACTOR FYRITES

STACK TEMP

REF DELTA P

K FACTOR

* PITOT: VISUAL INSPECTION/LEAK CHECK;

NOZZLE: VISUAL INSPECTION;

TC: AMBIENT TEMPS.;

ORSAT SYSTEM: LEAK CHECK

ll- CLOCK |DRY GAS METER PITOT METER STACK ORIFICE SETTING ‘GAUGE QMME%U;E

N |SAMPLE! TIME READ ING READING TEHP. TEMP. IN. H20 VACUUM |FILTER |IMPING.|OR COND P /S

€ |POINT |MINUTES| CUBIC FEET IN. H20 °F IN. HG . EXIT | EXIT**} J
313 - pes 2! l305"$ 32.832 |0.2037 q& 59 10.89]059] o 00 [ 48 [15

Stopped |2 11320 °1 39.957 10.20271 84 | 6l 0.6)1059 o 1261 4Y 133

316 vesks || 1asg0l Y1185 [0.2057] 90 | | [0.62]0.59] 0 123145 105

“[A 2l3sy | 53.994910.3033[ 949 |58 |o.6a]lo5dl o 1154145 %®

ST 2401l (0.25310.3093] 96 | 6O__10.58l053 | © 133 16 ’

sl 2wy S 66.975 |0.2093] 98 | 0 10.5910.59] o 193146 89.

1A 3443977 73.6360.93a¥] 99 | 6O |p.69]0o.s9] © 1247 75

8| 39571 80.4920[0.42a41 [00 1 60 [o59l0S89! © [1d0 46 75.

1 3sor S 1.bd 043249 1ol | L0 |0.59]059 1 o LIl6 | de 76

o[ A lisad™ 93938 03629 102 | 60 [0.59[0Sq | © 113} | 17 84

[ 415375 00, 798 [0.3625] 0] 1 59 lo.6a|p5% ] O |14 4& &y

2l UlEsy’ S 107.70010. 2625] 100 | 59 |0.62|053] © 137141 24,

3] £C libos” 1 (14.5FF 0. 3625 A9 | 59 062059 O 126148

14 C?I-

15

16

17

18

19

20

21

22

23 !

24

25

«= pROBE EXIT & / (prooe & filter heat off) apply to NJ Method 1.

®__ ¢l .éejé

Min. (@)

- 331 5).Fh %6

(-/—p)Z ts

ENTROPY

tm

AN

* FILTER EXIT for NJ Method 1.
COND EXIT applies

FILTER 8OX for alLl othe

if ssmpling train hes a condenser.

F-1112 (Page 1) 9-9



——

OM SBITE MOISTURE SAMPLING

LABORATORY RESULTS

nt Name: MoacdiN Wﬁ@HO‘

Sampling Location: Gu(Y)C

Date Analyzed:

EET Reft JG f‘/

Reagent Box(es): ()4 .Z_g

Run Number 1N/W/I/D-O) OU;T( D@/ MQ*Q ”//Dﬂ7 /Z/)Z'
Run Date 127 9/ 9 >/ 4 /9 \'2,/? /91
ANALYSIS OF MOISTURE CATCH

Reagent 1 ( ) )

F‘i;nal Weigﬁ%), g. 586.0 58' q sez. 8
Tared Weight, g. EZ{O 555 25’ ﬁg o)
Water Catch, g 5.0 2 4 2.8

Reagent 2 (

Final Weight, g.
Tared Weight, g.
Water Catch, g.
Reagent 3 (
Final Weight, gq.
Tared Weight, g.
water catch, g. |
CONDENSED WATER, G.

Silica Gel: I8 1.2
Final Weight, g. 27% . F 21 82,5
Tared Weight, g. QJ.Z.’;_S___ &X) Qé;‘;_g

ADSORBED WATER, g. a 72 T%__ FF
TOTAL WATER COLLECTED, g. /2.2 4 (4. Z4q /0.5
Balance # (Q\

itials ---> Hw L ELWU AL

Sample Custodian (init.) QW Receivpd into custody /Z-/7-5/




ON SITE MOISTURE SAMPLING

LABORATORY RESULTS

Plant Name: /.1/’,‘,_('-” /'/]qrim[%'\ EET Refd 2,94
sampling Location: Ox&k GN“€(’ NC, '
Date Analyzed: Reagent Box(es): Onj.?)

odT /pY/2 /12 -9 0u+/we+/l//z—/o 7N/Wd [t 1z~
Run Number = -
Run Date 12/ % /7 91 127 7° /91 1t/ /0 /91

ANALYSIS OF MOISTURE CATCH

Reagent 1 ( H. O ) 590. s {86.5 % ;94"3
Final Weight, g. _
Tared Weight, g. sHES. O 584Ss . 58!.5
: o
Water Catch, g 5.5 2.0 2.8
Reagent 2 ( )

Final Weight, g.
Tared Weight, g.

Wwater Catch, g.

Reagent 3 ( )
Final Weight, g.
Tared Weight, g.

Wwater Catch, g.

CONDENSED WATER, G.

silica Gel: . 13- 5
Final Weight, g. 2 10,2 p12.* Z
Tared Weight, g. 200.5 200 & z2o(-0
ADSORBED WATER, g. o 1.# /2.0 12 .5
TOTAL WATER COLLECTED, g. }5. L (¥ 9 153

Balance # ZZ
Initials -==> Hu/ e Hwt Hw

Sample Custodian (init.) D*@‘k Received into custody ’/ 2. /5=




ON BITE MOISTURE SAMPLING
LABORATORY RESULTS

clant Name: MAV‘HQ W{{d’h
Sampling Location: MW ) N(.

Date Analyzed:

EEI Ref# :'Ypil—)

Reagent Box(es): éoq

WwET 121l INWET 2] 2
12/ 1) /91 [/ 1) /91

o 7/ 121l

12 /U /91

Run Number
Run Date

ANALYSIS OF MOISTURE| CATCH

Reagent 1 (@l\' HZD )

Final Weight, g. 5‘7'3- 2
Tared Weight, g. gk’f
Water Catch, g 2 7

Reagent 2 ( )

Final Weight, g.

- Tared Weight, g.
E . - - - - . - -

Water Catch, g.

Reagent 3 ( )

Final Weight, g.

Tared Weight, g.
- — ]

Water Catch, g.

CONDENSED WATER, G.

Silica Gel: 240
Final Weight, g. 2 '?
Tared Weight, gq. J lLLO

ADSORBED WATER, g. 2 g
»

TOTAL WATER COLLECTED, g.

Balance # (2

nitials =--> ‘5‘-‘5

536.0
5825

3.6

1.y
Jdot

19.4

15.9

5%0.4
5%0. 5
3

\

239
925.5
)Y 4

4.7

Sample Custodian (init.) dM_— Received into custody _/ /5%




ON BITE MOISTURE SAMPLING

LABORATORY RESULTS

nt Name: /}IZ)\[}L’A %ﬁdfa EEI Ref# %g Z/

sampling Location: éaf‘/] or /\)C
Date Analyzed: Reagent Box(es) 446/

wkes)iaa INDRIIATIZ1Z ot/ DRY| Al

Run Number
Run Date 127 1) /7 91 \2 /712 /91 2/ 12 /91
ANALYSIS OF MOISTURE CAT
b0.1 -
Reagent 1 lgbed W0 5%29 T Go1.3
Tared Weight, g. | mg [,ﬁ,& &Z.é
Water Catch, ¢ ;ZO, -ﬁq._ ?

4.7

Reagent 2 ( )
Final Weight, g.
Tared Weight, g.

Water Catch, g.

Reagent 3 ( )
Final Weight, g.
Tared Weight, g.

Water Catch, g.

CONDENSED WATER, G.
Ci1ica Gal 206.3
ilica Gel:
Final Weight, g. 'l (9 Pt L' g‘?
A Tared Weight, g. (QO()Q :@.é QAQ.5
ADSORBED WATER, g. N X ok ‘H 6 3
TOTAL WATER COLLECTED, g. 5‘ .?

Balance # ’Q-« ‘D .5
jtials > 4. | 7.}

sample Custodian (init.) DQ—‘DVJ‘( Received into custody -/7/ —Z 9]




LABORATORY RESUL!

ON SITE MOISTURE Blj:LING

nt Name: YM@:N MP,REEH:A
Sampling Location: bARNER ,NQ

Date Analyzed:

EEI Ref#aégL{

Reagent Box(es) oZOg

Run Number OUTY DWJQC\//; ~l X Olﬂlm IBA)\'L-IZ -‘Djlm\[}ZA/lz—]
Run Date |3 /1a[q) 12712 / 91 12 /VZ /91 /1T /91
ANALYSIS OF MOISTURE |CATCH
Reagent 1 ( ) ouT/Drv/daf/a-) a 5773 5".)65 58 .45
Tared Weight, g. é%?{o/ . L SM20 5545
Water Catch, g - 5 - , & g 5 - l-{

Reagent 2 (
Final Weight, g.
Tared Weight, g.

Water Catch, g.
Reagent 3 ( )
Final Weight, g.
Tared Weight, g.
==mascaessscas SEmmrrrereees e
Water Catch, g.
CONDENSED WATER, G.
Silica Gel:
Final Weight, g. 2934 QO?IJ QO?.L(
Tared Weight, g. Q0. 0 20140 203
ADSORBED WATER, g. 3. 1: U [{ y.4
TOTAL WATER COLLECTED, g. W |
a2 P, 300 2
Balance # ‘1 \_Lq .TAKE
itials —--> 3.) 3.4 -
Sample Custodian (init.) Lﬂ%— Received into custody /2 /f-%/




ON SITE MOISTURE SAMPLING

LABORATORY RESULTS

plant Name: MARTIN MARTETTA EEI Ref#3(pRY "
Sampling Location:émo(ffkf)}&CL

Date Analyzed: Reagent Box(es): w3
run Number IN/DRY/3n (12212

Run Date 'L /\L/ 91 / /91 / /91

ANALYSIS OF MOISTURE CATCH

Reagent 1 ( “‘ZO ) ‘
Final Weight9g. 58 .5
Tared Weight, g. ﬁl‘i ~
Water Catch, g O
Reagent 2 ( )

Final Weight, g.
Tared Weight, g.

Water cCatch, g.

Reagent 3 ( )
Final Weight, g. -
Tared Weight, g.

Water Catch, g.

CONDENSED WATER, G.

Silica Gel:

Final Weight, g. Qoé g
Tared Weight, g. QQQ D
ADSORBED WATER, g. - o L{g

TOTAL WATER COLLECTED, g.

Balance #

Initials ---> L'{ ?

sample Custodian (init.) DR W Received into custody _/L1-~/ 77/




ISOKINETIC METERBOX FU]

Meterbox No.

N b

Date ¥ -2v -9 )

Date

Barometric Pressure (Pp)

Calibrated By

CLLTEST CALIBRATION

MpBC

25.35" (zn. Hg)

* Barometriic Pressure (Pp) (Ia. Hg)»
Standard Meter No. 35 £ LGV 3 Standard Meter Coefficient LTy
STANDARD METER METERBOX METERING SYSTEM
Gas Orifice Gas
Volume Temp. Time Setting Volume Temp.
(Vas) (tdg) (@) (A H) {Vq) (ta) Coeff. AH@
ct °F Min. | In. H20 ct ‘F (¥Yq) In. H0
$.004 [ 3y | e °5 4218 | e l.9595 | /.920
Y o2 99 0.5 “4.195] F b6 .82 {-733
2.93%| 14 0 lei3n 9y |.9s49 | g.#308
7. 832 | 20 leoeyllas | .9esy | . #3y
[2.350 [ 4.8 (2. 2B liog | L3937 | /.95 ¢4
| A 3277 J’ v 4.8 [&-355U j108 . 93930 [.9 &0
Mrerage | . 9% | 1.2919
l. Coefficient range: 0.97-1.03.
2. Coefficient tolerance: for individual runs, * 0.02 from average.
3. AH@ range: 1.6-2.0.
4. AHe tolerance:

Yag

S 0.15 In. Hy0 over AH rjange of 0.4 In.-4.0 In.

* Vas * (tq + 460) » Py

Yq =

Vq * (tgg + 460) * (P, + {AH / 13.

AHE =

0.0317 ~ AH

(tgg + 460) =

B})

Pb * (td + 460)

R-0030 rev. 2-90

Yag * Vds




Ccalibrated By mB

Meterbox No. NIt

pate S-S5 -1 Barometric Pressure (Pp) _Z9. 37)  (In. Ho)

Date ' * Barometric Pressure (Pp) _ (In. Hg,

standard Meter No. (01705 7 standard Meter Coefficient _ /. 0O g3
STANDARD METER METERBOX METERING SYSTEM

Gas Oorifice Gas
Volume Temp. Time Setting Vvolume Temp.

g | g | @ | B QY e | . om0
4.235 |25 111 0.5 J|4.q4yo0 | FE .9&9b [.£3O
3.833 (O 0.5 |4.pq0 | 9 . G907 | (- F£32
.92 0 2.0 g.001] | 9% |-99,F | (.£357
2.651 - 2.0 Foob | 83 | 9963 | (. P4sT
. 461 | 48 |( .93\ gqp | .99L0 | (37
(-4 0 v 4.8 (2.00) | (vo | .995¢ | (-992

Average | (G Gup | (. FFXL |

1. Coefficient réngo: 0.97-1.03.

2. Cosfficient tolerancss for individual runs, = 0.02 from average.
3. A H@ range: 1.6-2.0.

4. AHe tolerance: s 0.15 In. Hy0 over AH range of 0.4 In.-4.0 In.

Yas * Vas * (tq *+ 460) * Pp

Yq =
+ 460) * (Pp + {OH / 13.6})

(tds * 460) *
-
Yae * Vas

Va * (tdas

2
0.0317 * AH e
AHE =

Pp * (tq + 460)

R-0030 rev. 1-90



ISOKINETIC METERBOX FULLTES]

- CALIBRATION

Meterbox No. M| calibrated By m Bcj/M

Date [0 - %4 —9] Barometric Pressure (Pp) _29:8%~ (In. Hg)

Standard Meter No. _25 & 6003 Standard Meter Coefficient _ .99 04
STANDARD METER METERBOX| METERING SYSTEM

Gas orifice Gas
Volume Temp. | Time | Setting Volume remp.

SO IS (R T B LR B - I P
3.997 |75 | /o -5 |4 o6 | S | .9P93 | (-295
4.3%4 | 95 | 1 °5 |4.459|Fs | - 989 (-£07
2-683 7f' {0 2.0 .89 | B6 . 9&£0 1.919
.60 %Y 20 19.¢4¢ |lee | . 9910 | (-909
(l-g31 | 7% -8 liz. o010 |99 .9%320 | (-937
.33 | 24 Y 48 |/1.996 |93 . 2950 | (-93%

Average ,Gao04 (.5 &2

1. coefficient range: 0.97-1.03.

2. cCoefficient tolerance: for individual runs,
3. AH@ range: 1.6-2.0.

4. AH@ tolerance: s 0.15 In. HyO over AH range

Yag * Vgg * (tq + 460) * P

Yq =
Vq * (tgg + 460) * (Pp + {AH / 13.6})

© 0.0319 * AH
AHQ =

Pp * (tg + 460) Yag * Vas

R-0030 rev. 10-91

ENTROPY

(tag + 460) * ©

+ 0.02 from average.

Of 004 In."4-0 In.



‘9 Ev 7 d )+ d) (U9 * "3) U TR

.................................. = 8Py
(%) (o9u + 5P1) (°n)

N | +obb* oL N Sbh - AL €(g°¢) N £¢S5 T}
666" _S$h & h - 1 C <35 - 01 . 0cg -0l
€6t ” 4 g <~ 4C €5 "ol oog 9]
pob b’ St ) +t - £ C 9¢£9 -0} €4¢ 0]

ALBb ol ¢ f €T - AL 6357 F (at-L

albb ° ol t <'T -~ 2 Lee S gLo ‘&

o¢ebk-” oi"T -t - rya €St % (5o d

LPE6 of $6 - 9l <~H0°35 95 =

€-hob’ 0oL So-— 9( (S0°9 Lod-¢

$€LL - 'Y X6~ 9C S35 h LLbh

XY FX Lh — Ht XA Lbeoh

XY $S- Lh -~ +hC 9¢ 1 -h Lga '+

_$9%b* £S5 (4~ 4L 1S+ 150
exo0") €1 £<h - 9¢ )t 1~

EIAY £2° Y €h " — 9¢ KIS ! sLe

v/ | hObS £ o) € h - 9 sbe e EYA It e

(5Px) (5Px) ‘utw | oy uy d, ¢ d, X} -

* 3330 * JJ30) (0) (0) (dv) (°Py) (°Pa) (1) (5n)
NEYY- 1] 4394 ey duwll 2INESIAd *dwal aun oA *dwa} awn [0p

*Bay 4379 noy4 sen sen

4319y sen Aug 4312woajdg
dz..ﬂrl...(;.!zzous.cm L :(94) 2anssaag dOyu3aw0.eg, :9qed,
AdOLN
3 cur 2B ‘b 1 (4) o,‘.snnwé o7 4q0wo kg b-+h/-% :3qeq

Y J0 | 29VY,)) . _

s 9m  ‘Aq uoyreuqited 00984 ¢ :uoliedj)iiuapl Js1ay seo £




((9°€EL 2 d ) + Bd) (09n + 73) (°FA)

- o On s A8 G @ o = - - - ———— - - —m—— 2 ﬂvﬁ
(34) (09n + SPy) (%a)
[ 4
C\h
59
1¢86° cés T ol s- bl <15 "¢l <<t <]
. ]
Y TN 0f-5 0l "S- oL Lol ) €59 °¢] |
_Sb3 b 08 S (XA £ Le ga) "l 179 °%T
XY cl "+ / SbH- 8L l+-h-T! (R 4
¥ | nB8L° | ol H el b - £C at9-Cl ScC ts<
(5Px) (5Px) cupw | ofn ‘ug d, ¢ a, ¢33
* 390D * 13309 ) (0) (dv) (°P) (%Pp) (51) (5A)
J373 NELT| aey dwyl 24NSEsIUd *dwal aumn [OA ‘dwal aun [OA
*Bay J313H Mnot4 sen seq
49994 sen Kug 4978woa1dg
ﬁﬂ —— e

By “uy

ONI'SLBSNVANBWNOGWIAN m
AcOulAN

v Jo ¥ 29Yd

By cuy

M

€g ot

:hq uoyyeaqITE)

[~

-

:(94) @4nssaad dy4qawoleg,

:(94) @unssaay OF412woiug

£€00985¢€

ITb-+1-2

:9jed,

:aqeq

tuoyqedny)riuapl 183194 seg Lug




(&) (U v +) Ty T
............. (h9-LL) = 0 ittt D
¢ (D (94) (o9 + 5Py (°m)

{Zoo "\ A KARE| o1 oOh'E - Q-4 1bs ' O Lt CbLES W

~ J000'| | OhSbHL' O ol o1z - o 9L Sh8 L o' +4, 8+18 b

tcoo) | €bsb O ot o1t - o 9%, 0S8 b o+t Stt8 b

SS90’ +1+. b 0 o1 o1t - O- ¢, bib'b ottt oooo0 "0l

€900 | Ibht 0 01 o'\ - oIt h89 "1, o't Ohlt t

ilo| | ohst'a 0\ o+ -\ - o 94, TL L o tt AbSE T

8510 '\ cbSt o 0\ ot '\ - O 9%, Wi+ O 4.4, tTHhi8 L

Fpto\ | ATkt 0 Q| o8 o - o9, Lol 'h o tt HeA38 1w

tlot | MLbh o o\ og@-"o - oS+t Ottt 't o' tt, RE28 h

0790} 189Hh "0 01 030 - (205 & coe 4L o+t 2+\8 'h

9t00'1 | +98¢ 0 o1 tH'Q - o°'si cSb’'T o'ttt bbtb'E

28101 | thbE0 Q\ tH'0 - o hrh ttb '€ oLt L1920 K

glioy hbBE 0 M T9'0 - O 'tt bEe 'h O+t ogoh'th

8Tco-) +£8hzZ o o\ oFh'0 - o'tL TAN T Okt tTHLSS e

aTro:t lesz o o\ Ow'0 - oA 3 ATs’¢C o'ttt tLhoa ¥

%nwwﬂr_, Tttst o 01\ Ok'0o - S ot bhG ¢ o'+t AShS T
(°Px) (SPx) w32 -utw | ofu -uy ER ¢ aq 13 w3o
" 3320) " 1J30) (0) (0) dv) (°F) (5Pa) (1) (°n) (0)
J319K FELE-I| ajey awyl 34NS8d4d dway aun TOA dwa} auwn oA aley
*Bay NELEN Moty sen sed LK
4919} sen Kug J43q8woa1dg + xoaddy

I I —— —
I 'BLBYLNSNNOLIAN )y *uy :(94) @unssaud dy4jawo.edy 19780y
—
By cuy 8S'be :(9g) aunssaa dyJj3wo.deqg 1b-G\ -y 1 93eq
SN\ :£q uoyleaqried /lmO(./O/ tuoyqeo}) jauapl 43194 seg £ud
2%~d

< ¥°




(6) (09n + ©3)

((9°tt s d ) + 7d) (09 ¥ 73) U7 4)

o~

ST

:£q uoyjeuqrIed

4+, 50+, 101

.............. (h9°LL) = O T i Bl
CIVINRF) (94) (o9 + SP1) (5n)
i ’ I
h m
1000 | algz | OH - O, 13+, Ty O 4.t G899 "¢l
Lbbb © tiez Ot h - oM, Sag T\ AR X 3 +989 T\
ofLb o | o8Ez | Ohh - o9t £e T O it Siht T\
tkbb o | +ENI oh'g - CELEY 909 "\ o+t t.zos '\
tbbb O 98I Obh'¢ - O 94, THs W O +4, 8l\s "1
(°Px) (5Px) wyo oly -ur 4, M a, €33 wjo
“JJ203 " J320) ()} (dv) (501) (5Pa) (1) (5n) ()
J9q9u 4379 aqey 2unssa g ‘dway aun oA ~duay, awn[oA ajey
*Bay 1373H MOT4 sen seq MOoT4d
4313 sen fug 13323woa1dg * xouaddy
———————— e = ——— e— —
M ° : q .
DNI'BLBMVANIWNOUIAN H "y (d) aunssauy dyJaj3uo.edy :3qed,
.>nnc:55mmm- ,
B " uy B8S be :(%4) 2unssauyy oyajouwo.eg 1b-S1-| :91eq

tuolqestlriuapl 43jay sen Kuq







APPENDIX D.

Sampling Log and Chain-of-Custody Records







RECORD OF CUSTODY, CONTAINER No. O 5 73

Container Type (check) X_R.ngcnt Box 05_7_3_ Coole ___Other
Plant Name/Address /}//ayl,'q /far(\&f/u /@-v r
Job No. 3684 Sampling Method 2p/ 4 (EPA, NIOSH, ctc.i
Seal ID | Date | Time |* Full Sigmn:ure Reason for Breaking Seal**
/126 |3 /3]s (W/.Za
/650 B-9 |7:55 |s R0
(“M(O 12-0 I45) :
]
B
s
B
S
B
s
B
S
B
S
B

* § = Sealed By; B = Broken By

v Ugse “REMARKS® Section if more space needed.

Received by Sampla Custodian

»»Sgal Intact?

J (2741 /[ 00 _z{u __No
e‘..,naturq " Date Time

As Applicable:

All liquid levels at mark (check)? ___ YES — NO (Estimate lpss if not st mark; describe in “"REMARKS™)

As Applicable:

TUBE SAMPLES put in freezer by

Dete _________ Time

CONDENSATE SAMPLES: put in refrige. by

Date Time

REMARKS

L-0023 rev. 10-91




FIELD SAMPLE RECOVERY QUALITY CONTROL

Box No. 052 3

Plant Name/address m Al 'l';/) Mag IQ‘F
Sampling Loc. A"O\mr

Assembly Date

[/-26 9/

Alleqblod By E' S

Job No. %g7

Tnlet/ouHetr CousheC

Method ;){74
Individual Tare Of Reagent éo O @m) of DI H}O

Individual Tare Of Reagent (M1l) (gm) Of
Individual Tare Of Reagent (Ml) (gm) Of
Individual Tare Of Sil. Gel R0C0 Gm
other (specify)
Filter or XAD |Liquid Sample{%Sil. (Liquid
Run Tare, |Tare at Recov.| Gel Level
Run Number Date | Number | grams |Mark? @|Init.]| Date |Spent|Marked?|Init.
In/Ocy(1/13-2]12-9 [PM35 | 253F] v 18 129 | 5 | v |78
Qﬁbh& Rinse Nozue Filter Appearance*
Titer inse S foadling
Reagents Appearance
i, | _clhar
out fory/1(12:9]2-9 |+ M4 | v B [nA |5 (=~ [
\N = Filter Appearance* '
N M—%
Reagents Appearancé*
/oy Al | © L UsA nq |5 [ - 8

|V

111

Filter Appearance*

KA

Reagents Appearance*

Filter Appearance*

Reagents Appearance*

* Use "REMARKS" section if needed.

@ All liquid levels at merk? (check) YES __ NO ___ (estimate loss if not at mark; use “REMARKS" section).
REMARKS
Custodian e Q\Q\ BN Date 1%’( 7~ v Time ZZM

Q-1002 rev. 10-91

ENTROPY




RECORD OF CUSTODY, CONTAINER N0. O B

Container Type (check) Z Reagent Box Cooler Other

Plant Name/Address

(EPA, NIOSH, etc.)

Job No. Sampling Method
Seal ID Date Time |* Full Signature Reason for Breaking Seal**
/2% | 4,00 |8\ EMes NpreeS

_/ZZ?_.JE.'j_/éﬁB | liawsr TESIUS
[ CERLET S ;

s

B

S

B

]

B

s

B

s

B

s

B

* S = Sealed By; B8 = Broken By

»* \ge "REMARKS® Section if more spece needed.

Received by Sample Custodian

~»*Seal Intact?

W [2-19-91 )i [Yes No
Signature Date Time
As Applicable:
All liquid Levels at mark (check)? ___ YES ___NO (Estimate |oss if not at mark; describe in “REMARKS")
As Applicsble:

TUBE SAMPLES put in freezer by

Date ________ Time

CONDENSATE SAMPLES' put in refrige. by

Date Time

REMARKS

L-0023 rev. 10-91




FIELD SAMPLE RECOVERY QUALITY CONTROL
Box No. ORA 3 Assembly pate [/~26 %/ Assembled By £S

Plant Name/address M‘\ N(‘\' Qa Job No. mp’

Sampling Loc. _Qnrne_f; NQ, Method 'LQ\A

Individual Tare Of Reagent 00 @gm) ot DI f*/J o

Individual Tare Of Reagent

Individual Tare Of Reagent

Individual Tare Of Sil. Gel 3 C)C) Gm.

(M1) (gm) Of

(M1) (gm) Of

other (specify)

Filter or XAD Liquid Sample|%Sil. {Liquid
Run Tare, |[Tare at Recov.| Gel Level
Run Number Date Number grams |Mark? @{Init.| Date |Spent|Marked?|Init.
Nwgli]% [0 [ & %6 o |8 |[1z0] S | - [TB
Opb‘eqf\'“'Q(‘egﬂ Filter Appearance*
Tovbee Rk P af \
Reaz.ntl Appearance¥*
purfwerli 3 [z & |laga] - wgieh [5 [ « Wb |
“\ Filter Appearance*
Ny M
Reagents Appearance*
SAA -
(R[22 VT[] L B [124 15 | = mB

Filter Appearance*

Reagents Appearanje*

Filter Appearance*

Reagents Appearance*

* Use "REMARKS" section if needed.

@ ALt liquid levels at mark? (check) YES ___ NO ___ (estimate loss if not at mark; use “REMARKS" section).
REMARKS GSlMc SoA
Custodian @Q{’v: ; pate /2 /f-9/ Time ﬁ.’fﬂ

Q-1002 rev. 10-91
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e

RECORD OF CUSTODY, CONTAINER NO. _C O¥

Container Type (check) K Reagent Box Cooler Other

Plant Name/Address

Job No. Sampling Method

(EPA, NIOSH, etc.)

Seal ID Date Time |*

Full Signature

Reason for Breaking Sealw*~

1126 % O\2| lllsy Pomilh

1975 =

.10 (429

Tig

wlolplon
N

70 Bl 7]

olwlonljlojnjw]|wn

* S = Sealed By; B = Broken By

** Use “REMARKS" Section if more space needed.

Received by Sample Custodian

**Seal, Intact?

Q\Q‘@S” (2-/7-5¢ /[0 /Ycl No
" Signature Date " Time
As Applicable:
All liguid levels at mark (check)? ___ YES __ NO (Estimate (oss if not at mark; describe in “REMARKS®)

As Applicable:
TUBE SAMPLES put in freezer by

Date ______ Time

CONDENSATE SAMPLES put in refrige. by

Date Time

REMARKS

L-0023 rev. 10-91




FIELD SAMPLE RECOVERY QUALITY CONTROL

Box. No. éd& Assembly Date //‘5?6'9/ Assembled By 5—3

Plant Name/address MARTIN YWAC \'e_'\*a | Job No. .YD%“I
Sampling Loc. 6‘&" ﬂe_r NS_, Method QO‘A
Individual Tare Of Reagent :2‘ 20 @(gm) of D.I_ - 7‘{ 2 O
Individual Tare Of Reagent (M1) (gm) Of

Individual Tare Of Reagent (M1) (gm) Of

Individual Tare Of Sil. Gel Q:OC) Gm

other (specify)

Filter or XAD Liquid Sample|8$Sil. |Liquid
Run Tare, |[Tare at Recov.| Gel Level
Run Number Date | Number | grams [Mark? €|Init.} Date |Spent|Marked? Init.

o)A [l [P0 2643 — [TB f1zn |§ |~ T8
C.MW ﬁm Filter Appearance*

Fives Rinse Riped < \ight
Reagents Appearance*

| o
INWET[Z] I |l [oF 53 | 2396 = | walieh |5 | v i |

W Filter Appearance*

© L;%K\'

Reagents Appearance*

cleac )

IN el [ Se68H | <
"92. 7("0 Filter Appearance*

SAA

N\ Reagents Appearance*

SAf

\

Filter Appearance*

Reagents Appearance*

* Use "REMARKS" section if needed.

@ ALl liquid levels at mark? (check) YES ____ NO ___ (estimate loss if not at mark; use “REMARKS® saction).

REMARKS

Custodian : OK‘Q\F Date ~/9-7 Time 1/.' 14
Q-1002 rev. 10-9
. ENTROPY




ombino

RECORD OF CUSTODY, CONTAINER NO.

Container Type (check)

Plant Name/Address //h{'qﬁrﬂ /7%/7}0% o

Reagent Box \ Cooler Other

toS

Job No. 7&?4 Sampling Method ”7,32’/ 74 (EPA, NIOSH, .tc.).
Seal ID | Date | Time |* Full Signature Reason for Breaking Seal**
/o6 |35 15| 2l Bondh || . |
S5 Jal_(§ o2 | 417 Foing Zoza -
i s
s
B
. s s
B
B
s
B
s
B
B

* S = Sealed By; B = Broken By

#* Use “REMARKS" Section if more space nesded.

Received by Sample Custodian

DA {1/

**s.n? Intact?
(]

/{00

] No

Signature Date

Time

As Applicable:
All liquid levels at mark (check)? ___ YES

___ NO (Estimate l¢ss if not at merk; describe in “REMARKS™)

As Applicable:
TUBE SAMPLES put in freezer by

Date Time

CONDENSATE SAMPLES: put in refrige. by

Date Time

REMARKS

L-0023 rev. 10-91




Box No. st

FIELD SAMPLE RECOVERY QUALITY CONTROL

Assembly Date

/

Plant Name/address /)@/‘#/0 W

Assembled By

4

537[511/..';':19 Loc. @7/\/7{0/’7 /U C

&S

Job No. %};
Method 929/ 4

Indiﬁidual Tare Of Reagent 20 @(gm) oft DT - {"{9- Q)
Individual Tare Of Reagent (Ml) (gm) Of
Individual Tare Of Reagent (M1) (gm) Of
Individual Tare Of Sil. Gel QOQ Gm
other (specify)
Filter or XAD Liquid Sample|%Sil. |Liquid
Run Tare, |{Tare at Recov.| Gel Level
Run Number Date | Number | grams |Mark? @|Init.] Date |Spent|Marked?|Init.
our JWET 3% 121 ISFos o747 | L w8 'zl |5 e [T
Q\pla',ed NoOzle Rige Filter Appearance*
T ilkec Rins€ Light o0y,
Reagents Appearance>*
o foripAlE Az (mivd (230 | v g 1T |5 |« T8
W Filter Appearance*
N ilqﬁ Qom
Reagents Appeag:ance*
IN/oRYin i | 114 [emuo | 23] © Bz |5 | L (B

Filter Appearance~*

Reagents Appearancex*

Filter Appearance*

Reagents Appearance*

* Use "REMARKS" section if needed.

@ All liquid levels at mark? (check) YES __ NO ___ (estimate loss if not at mark; use “REMARKS® section).
REMARKS

|
Custodian M Time /' )

Q-1002 rev. 10-91




ere—

RECORD OF CUSTODY, CONTAINER NO. _O20§f

Container Type (check) & Reagent Box Cooler Other

Plant Name/Address

Job No. iﬁ"{

ARNER N C

Sampling Method ZOIA (EPA, NIOSH, etc.)

Seal ID Date Time

Full Signature

Reason for Breaking Sealr*+*

20 |3.//S

9
/69 1202 bar)

% 1340

5

Sl Jmodb

‘f@ dmg&%@%\fb

N7

Wl ujw ]| hhjw|now

* S = Sealed By; B = Broken By

L

[* Use “REMARKS® Section if more space needed.

Received by Sample Custodian

DA

**Seal, Intact?

\ 2—-19=%1 //’@ _ ./!aa No
Signatucr2 /' Data 7 Time
As Applicable:
All liquid levels at mark (check)? ___ YES — NO (Estimate igss if not at mark; describe in “REMARKS™)
As Applicable:
TUBE SAMPLES put in freezer by Date Time
CONDENSATE SAMPLES put in refrige. by Date Time

REMARKS

L-0023 rev. 10-91
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FIELD SAMPLE RECOVERY QUALITY CONTROL

Box No. (2&08 Assembly Date //’926 -7/ Assembled By _E'S

Plant Name/address (DGCHA Pacield  GaneSNC oo ve. Y
Sampling Loc. M, NC, Method mA
Individual Tare Of Reagent 200 @(gm) of \Df {“‘—7 O

Individual Tare Of Reagent (M1) (gm) Of

Individual Tare Of Reagent (M1) (gm) Of

Individual Tare Of Sil. Gel 20 () Gm

other (specify)

Filter or XAD Liquid Sample|$Sil. |Liquid
Run Tare, |Tare at Recov.| Gel Level
Run Number Date Number | grams |Mark? @|Init.| Date |Spent|Marked?|Init.

YDA A HRIGR s3 13352 | v TR 1R/la (5 [~ w8
C,ydﬂned Nl Rinse Filter Appearance*

iita Rise Lightt brey

Reagents Appearance*

_ cleax”
l}NIDKYIZAIQ"lYJMW PSS | ALY | ¥ B yt|ls |[— 78

Filter Appearance*
N e Lightt Landi

Reagents Appearance*

ou [oRy A wieklPnGd A5 | v e (wzlS | — B

Filter Appearance*

AN

N\ M%Hm

Reagents Appearance*

_Qeay

Filter Appearance*

Reagents Appearance¥

* Use "REMARKS" section if needed.
@ All liquid levels at mark? (check) YES _{ NO __ (estimate loss if not at mark; use “REMARKS® section).

REMARKS

Custodian C’)’Zﬂv (i _ Date JZ- /55 Time 0

e ENTROPY




RECORD OF CUSTODY, CONTAINER| NO.

Container Type (check)

Plant Name/Address MB& IlN M,kRiE-“-A-

Reagent Box Coolery Other

603

Job No. _B!qu

Sampling Method M;lb’#

(EPA, NIOSH, etc.)

Seal ID Date Time (* Full Signature

Reason for Breaking Seal**

1120 | 40015 s, ~foeells
531 (2n b o Rl

[ 2-12 | 12O|B

12-13 455 |5[7

(015

s

* § = Sealed By; 8 = 8roken By

we Uge YREMARKS® Section if more space needed.

Received by Sample Custodian

SN 12 (4%

Signature " Date

**Seal Intact?

/o0 __Yes __ No

Time

As Applicable:

All tiquid tevels at mark (check)? ___ YES — NO (Estimate

oss if not at merk; describe in “REMARKS")

As Applicable:
TUBE SAMPLES put in freezer by

Date Time

CONDENSATE SAMPLES: put in refrige. by

——————————

Date Time

REMARKS

L-0023 rev. 10-91




FIELD SAMPLE RECOVERY QUALITY CONTROL
Box No. QO;S Assembly Date //’azé "?/

Plant Name/address ES&EI'EN MBEE‘T)(

Sampling Loc. M. NC
P
Individual Tare Of Reagent &-OO @gm) of

Msempled By E S

Job No. ‘a'ggy
MethocNQDlA

DT -~H20O

Individual Tare Of Reagent

Individual Tare Of Reagent

Individual Tare Of Sil. Gel &O() Gm

(M1) (gm) Of

(M1) (gm) Of

other (specify)

Filter or XAD Liquid Sample|%$Sil. |Liquid

Run Tare, |Tare at Recov.| Gel Level
Run Number Date Number grams |Mark? @|Init.|| Date |SpentMarked?|Init.
T2 jomisd |azul v he |5 | &~ B

Filter Appearance*
Wwre |

Reagents Appearance*

Qéos

it st

Filter Appearance*

Reagents Appearance®*

Filter Appearance*

Reagents Appearance*

Filter Appearance*

Reagents Appearance*

* Use "REMARKS" section if needed.

@ ALl liquid levels at mark? (check) YES __ NO ___ (estimate Loss if not at mark; use “REMARKS® section).
REMARKS
Custodian \D@ g; N Date / 2 ’C'i -¥ Time // o A2

Q-1002 rev. 10-91
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APPENDIX E.

Analytical Data







.

PARTICULATE SAMPLING LABORATORY RESULTS
Plant Namae: MARTIN MARIETTA EEl Ref# 3684
Sampling Location: inlet/Outlet Crusher
Date Received: 12/20/91 Date Analyzed: 01/0B/92
Run Number IN/DRY/1/12-9 OUT/DRY/1/12-12, IN/DRY/1A/12-12
Sample ID/Container # F/279 F/281 F/283
init. date ¢ate date
DK 0103 4.3116 41,03 4. 7487 01/03 4.1839
DK 1231 @ 4.3114 N2/31 @ 4.7483 1231 @ 4.1837
Baggie Tare Wt., g. 3.9523 3.8702 3.9093
Filter Tare Wt., g. 0.2537 0.2195 0.2667
DRY PARTICULATE WT., g. 0.1054 0.7186 0.0077
Sample ID/Container # R/ 280 R/ 282 R/ 284
init. date date date
DK 01/03 6.6740 dgi/o3 @ 39035 01/03 3.6732
DK 12/31 @ 6.6734 1231 @ 3.9035 1231 @ 3.6728
Tare Wt., g. 3.8514 3.8755 3.6690
SAMPLE WT., g. 2.8220 0.028 0.0038
Total Particulate., mg. 2927.4 746.6 11.5
Blank Residué, mg. { 80 mi) 0.2 ¢ 70 mi) 0.1 85 mi) 0.2
TOTAL PARTICULATE CATCH, myg. @
Blank Beaker # 2003 --Legend— Sample Description
Final wt., mg. 99546.3 @ = Final Weight
Tare wt., mg. 89545.9 F = Filter R = Rinse Run # Color Loading
Residue, mg. 0.4
Volume, mi. 200 7 32 3 02 3
1 = Light 2 = Mediym 2 23 103
Conc., mg/mi 0.002 3 = Heavy or Dark 3 @2 3 02 3
Notes and comments:
Predominate color of samples is: Very light grey
Date of full balance span 12/30/91




PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name: MARTIN MARIETTA EEI Ref# 3684
Sampling Location: Infet/Cutlet Crusher
Date Received: 12/20/91 Date Analyzed: 01/03/92
Run Number OUT/DRY/1A/12-12 IN/DRY/2/12-9 OUT/DRY/2/12-9
Sample ID/Container # F/285 Fr/287 F/289
init. date date date
DK 01/03 4.1434 01/03 41244 01/03 4.8110
DK 12/31 @ 4.1432 12/31 @ 4.1239 12/31 @ 4.8106
Baggie Tare Wt., g. 3.8498 3.808171 3.8532
Filter Tare Wt., g. 0.2710 0.2184 0.2195
DRY PARTICULATE WT., g. 0.0224 0.0974 0.7379
Sample ID/Container # R/ 286 R/ 288 R/ 290
init. date date date
DK 01/03 3.6343 01/03 3.8912 01/03 4.0001
DK 12/31 @ 3.6340 12/31 @ 3.8910 12/31 @ 3.9998
Tare WL., g. 3.6283 3.8724 3.9306
SAMPLE WT., g. 0.0057 0.0186 0.0692
Total Particulate., mg. 28.1 116.0 807.1
Blank Residue, mg. { 75 mi) 0.2 60 mi) 0.1 { 85 ml) 0.2
TOTAL PARTICULATE CATCH, mg. 806.9
Blank Beaker # 2003 --Legend— Sample Description
Final wt., mg. 99546.3 @ = Final Weight
Tare wt., mg. 99545.9 F = Filter R = Rinse Run # Color Loading
Residue, mg. 0.4
Volume, m!. 200 - D23 @23
1 = Light 2 = Medium . 103 (23
Conc., mg/ml - 0.002 3 = Heavy or Dark - 1€)3 1@3
Notes and comments:
Predominate color of samples is: Light Grey
Date of full balance span 12/30/91



PARTICULATE SAMPLING LABORATORY RESULTS
Plant Name: MARTIN MARIETTA EEl Ref# 3684
Sampling Location: Inlet/Outlet Crusher
Date Received: 12/20/91 Date Analyzed: 01/03/92
Run Number OUT/DRY/3A/12-12 INVWET/1/12-10 OUT/WET/1/12-10
Sample 1D/Container # F/297 F/299 F/301
init. date date date
DK 01/03 4.3502 oy/03 4.0808 01/03 4.0772
DK 1231 @ 4.3499 12731 @ "4.0805 1231 @ 4.0770
Baggie Tare Wt., g. 4.0559 3.8600 3.8310
Filter Tare Wt., g. 0.2756 0.2176 0.2182
DRY PARTICULATE WT., g. 0.0184 0.0029 0.0278
Sample ID/Container # R/ 298 R/ 300 R/302
init. date date date
oK 0103 @ 3.9252 01/03 3.7188 01/03 3.87199
DK 1231 @ 3.9252 1231 @ 3.7186 1231 @ 3.8198
Tare WL., g. 3.9213 3.7158 3.8096
SAMPLE WT., g. 0.0039 0.0028 0.0102
Total Particulate., mg. 22.3 57 38.0
Blank Residue, mg. { 50 mi) 01 ( fJ15 miy 0.2 75 mi) 0.2
TOTAL PARTICULATE CATCH, mg. 2.2 @
Blank Beaker # 2003 —Legend-— Sample Description
Final wt., mg. 99546.3 @ = Final Weight
Tare wt., mg. 99545.9 F = Filter R = Rinse Run # Color Loading
Residue, mg. 0.4 ———
Volume, ml. 200 - 2 3 23
1 = Light 2 = Mediun - 23 23
Conc., mg/m/{ 0.002 3 = Heavy or Dark - 7 @3 23
Notes and comments:
Predominate color of samples is: Very light Tan-Grey
Date of full balance span 12/30/91




PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name:

Sampling Location:

MARTIN MARIETTA EEl Ref# 3684

Infet/Outlet Crusher

Date Received: 12/20/91 Date Analyzed: 01/03/92
Run Number INV\WET/2/12-11 OUT/WET/2/12-11 INVWET/3/12-11
Sample ID/Container # F/303 F /305 F /307
init. date date date
DK 01/03 4.0655 01/03 _‘4. 2830 01/03 3.8353
DK 12/31 @ 4.0652 12/31 @ 4.2825 12/31 @ 3.8349
Baggie Tare Wt., g. 3.7791 4.0135 3.5537
Filter Tare Wt., g. 0.2786 0.2643 0.2760
DRY PARTICULATE WT., g. 0.0075 0.0047 0.0052
Sample ID/Container # R/ 304 R/ 306 R/ 308
init. date date date
DK 01/03 3.9008 01/03 3.7671 01/03 3.8517
DK 12/31 @ 3.9007 12/31 @ 3.7668 1231 @ 3.8516
Tare Wt., g. 3.8974 3.7584 3.8493
SAMPLE WT., g. 0.0033 0.0084 0.0023
Total Particulate., mg. 10.8 13.1 7.5
Blank Residue, mg. { 50 mi) 0.1 | 80 mi) 0.2 40 mi} 0.1

TOTAL PARTICULATE CATCH, mg. 12.9

Blank Beaker # 2003 —Legend— Sample Description
Final wt., mg. 99546.3 @ = Final Weight
Tare wt., mg. 99545.9 F = Filter R = Rinse Run # Color Loading
Residue, mg. 0.4 ——
Volume, ml. 200 - 02 3 1 63
1 = Light 2 = Medium . 023 82 3
Conc., mg/ml 0.002 3 = Heavy or Dark - 023 23
Notes and comments:
Predominate color of samples is: Off White

Date of full balance span 12/30/91



PARTICULATE SAMPLING LABORATORY RESULTS
Plant Name: MARTIN MARIETTA EE| Rer# 3684
Sampling Location: Inlet/Outlet Crusher
Date Received: 12/20/97 Date Analyzed: 01/33/92
Run Number IN/DRY/2A/12-12 OUT/DRY/2A/12-12 IN/DRY/3A/12-12
Sample ID/Container # F/291 F/293 F/295
init. date ate date
*
DK 01/03 4.0292 Q41/03 4.1519 0103 3.9555
DK 1231 @ 4.0288 1231 @ ™4.1518 1231 @ 3.9554
Baggie Tare Wt., g. 3.7598 3.8575 3.6824
Filter Tare Wt., g. 0.2664 0.2752 0.2721
DRY PARTICULATE WT., g. 0.0026 0.0191 0.0009
Sample 1D/Container # R/ 292 R/ 294 R/ 296
init. date date date
' DK 01/03 3.7834 o003 @ 3.9436 01/03 3.9475
DK 1231 @ 3.7830 131 @ 3.9436 1231 @ 3.9472
Tare Wt., g. 3.7813 3.9371 3.9466
SAMPLE WT., g. 0.0017 0.0065 0.0006
Total Particulate., mg. 4.3 25.6 1.5
Blank Residue, mg. { 75 mi) 0.2 ¢ 70 mi) 0.1 { 55 mi) 0.1
TOTAL PARTICULATE CATCH, mg. @
Blank Beaker # 2003 —-Legend--- Sample Description
Final wt., mg. 99546.3 @ = Final Weight
Tare wt., mg. 99545.9 F = Filter R = Rinse Run # Color Loading
Residue, mg. 0.4 -
Volume, ml. 200 - @2 3 2 3
1 = Light 2 = Medium - 1@3 ()23
Conc., mg/m{ 0.002 3 = Heavy or Dark - @2 3 23
Notes and comments:
Predominate color of samples is: Very light Grey
Date of full balance span 12/30/91




PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name: MARTIN MARIETTA EE! Ref# 3684
Sampling Location: Inlet/Outlet Crusher
Date Received: 12/20/91 Date Analyzed: 01/03/92
Run Number OUT/WET/3/12-11
Sample ID/Container # F /309
init. date
DK 01/03 4.1571 o
DK 12/31 @ 4.1568 '
Baggie Tare Wt., g. 3.8378
Filter Tare Wt., g. 0.2775
DRY PARTICULATE WT., g. 0.0415
Sample ID/Container # R/310
init. date
DK 01/03 3.7577
DK 12/31 @ 3.7576
Tare Wt., g. 3.7530
SAMPLE WT., g. 0.0046
Total Particulate., mg. 46.7
Blank Residue, mg. { 50 ml) 0.1
TOTAL PARTICULATE CATCH, mg.
Blank Beaker # 2003 —Legend— Sample Description
Final wt., mg. 99546.3 @ = Final Weight
Tare wt., mg. 99545.9 F = Filter R = Rinse Run # Color Loading
Residue, mg. 0.4 - —
Volume, ml. 200 - @2 3 1 @3
1 = Light 2 = Medium - 1723 123
Conc., mg/mi : 0.002 3 = Heavy or Dark - 123 123

Notes and comments:
Predominate color of samples is: Light Grey
Date of full balance span 12/30/91
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92W5251
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ENTROPY ENVIRONMENTALIST INC. P
P. 0. BOX 12291
RESEARCH TRIANGLE PARK, NC 27709-2291

ATTENTION: RICHARD TEBEAU

SAMPLE DESCRIPTION: CRUSHED GRANITE

1. GAR/WET/1/12-10

2. GAR/DRY/2/12-9

3. SR/WET/3/1-6

4. SR/DRY/2/12-19

5. METHOD CODE Sw846-

RESULTS

- 1
Cadmium, as Cd, ug/g <3.80
Nickel, as Ni, ug/g 315
Lead, as Pb, ug/g 75.4

(e

ROGER C.

8

0|

Analytical and Consulting Chemists

01-20-92
ol-30-92 1316 South Fifth Street

Wilmington, N.C. 28401
(919) 763-9793

.0. # 1983-3684

ks
o
o
o

3.67 <2.25 <«3.85 7131
28 35.1 19.2 7521

1.8 27.8 30.6 7421

g

XFORD, CHEMIST




INTERLABORATORY SAMPLE TRANSFER
RECORD OF CUSTODY

Please include this form with the final (typed) results, and

whenever the final results are faxed.

The samples referenced in Entropy Environmentalists Inc. purchase

order No. !‘?%% 3 -2 (38{‘(*, were shipped via Pov\tjg)

on |- \I=972 ;O
by //%\ [/ %\\ .

The samples were received at 0 L I

on | 20-G> by W FOC .

Note any broken seals, leakage, spillage, or damage to samples

(if discrepancy, indicate seal No., jar No., sample No., etc.).

L-0012 rev. 8-91

ENTROPY
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SAMPLING EQUIPMENT AUDIT

Plant Name WOt Wﬂ(&h

Job No. ZaiFf:

City/State bﬁrner, hr:

CCP

Auditor(s)

Test Loc. Low i U \E’:\’ O‘G CXUQ\QF Date 9& o/
BAROMETER

| Entropy In-House Ref. Barometer "Hg gj Field Barometer "Hg

M Date Compared Dev. "Hg (Mdx. Allowable Dev.: % 0.1 "Hg)

THERMOMETERS *

Ref. Therm. Initial I Allowable
Ambient Temp., °F Deviation Audit
From Ambient Ambient Temperature, °F OK (V)

eterbox No. )

Dry Gas Meter * 5.4 °F (N
Impinger Exit + 2.0 °F
Filter Box * 5.4 °F

* Adjust thermometer until acceptable.

If it cagnot be adjusted, use as back-
up. If no backup, record ambient temperature jndicated by unadjisted ther-
mometer and label with correction factor (indigate):

THERMOCOUPLES

v v v

Allowable Deviation from Ambjlent: * 8.0°F* (% 2.0°F)**

TC No./ °F OK|TC No./ °F OK|TC No./ °F OK|TC No./ °F

v v
OK|TC No./ °F_ OK

/ — / /

/ /

* + 8.0 °F = £ 1.5% of ambient absolute tempeé¢rature.
** (+ 2.0 °F if used in saturated or water dr¢plet-laden gas stream.)

ISOKINETIC METERBOX

1.0. (/&

Zero Magnehelics?

Gamma (Y)

As Applicable (check):

7

rme /(- 275

Zero/Level Manometer?

Barometric Pressure (Ppzp) S0. 0 Auditér L,Cté? Date ?p(fg 2/
Dry Gas Meter Meter Lower and Upper
Reading Temperature Limits for
(Cubic Ft.) (°F) Audit Gamma
Final 76 ).} 70 | Final 9 0.06 x v = 29756/
~ 4 . .,
Initial /5% £ J (| Initial &2 1.08 Yy = /. 028
Dry Gas Volume Average Run Time
Metered Meter Temp. (Base = 10)
(Cubic Ft.) (°F)
—~ (Minutes) (Seconds)
7 57
v = 7 m-_ &7 ‘o o
1/2
(Min. + (Sec. / 60)] 0.0319 (Tm + 460) 1
Y S eemmemem e — e e e m e R ] e - o ul
© vm Ppar J
/v oo H
[ + (__ 0 /] 60)) 0.0319 ( + 460)
Yo = ~Temmmm————TTmmTm-le-lol W | ZIZZT7 D e == SR = /v¢7(:L.£12L

Audit Gamma Acceptable (between lower & upper limits)?

Audit Gamma

F-1113 9-9

ENTROPY




SAMPLING EQUIPMENT AUDIT
Plant Name 10N \MNQJ\\Q Job Neo. 30/&
city/State Gorng R ‘QC- Auditor(s) &CrF

Test Loc. VPP In\Q:\’ “+> C_’_RUSY\QI‘ Date 9 dec 92
BAROMETER
Entropy In-~House Ref. Barometer "Hg vs Field Barometer "Hg
Date Compared Dev. "Hg (Max. Allowable Dev.: * 0.1 "Hg)
Ref. Therm. Initial Allowable
Ambient Temp., °F Deviation Audit
From Ambient Ambient Temperature, °F OK (V)
THERMOMETERS *
Dry Gas Meter * 5.4 °F (Meterbox No. )
Impinger Exit £ 2.0 °F
Filter Box + 5.4 °F

* Adjust thermometer until acceptable. If it cannot be adjusted, use as back-
up. If no backup, record ambient temperature indicated by unadjusted ther-
mometer and label with correction factor (indicate):

THERMOCOUPLES Allowable Deviation from Ambient: * 8.0°F* (t 2.0°F)**

v v v v v
TC No./ °F_ OK|TC No./ °F OK|TC No./ °F OK|TC No./ °F OK|TC No./ °F OK

/ /_ L / /

* £+ 8.0 °F = + 1.5% of ambient absolute temperature.
** (£ 2,0 °F if used in saturated or water droplet-laden gas stream.)

ISOKINETIC METERBOX I.D. _Af/¢/ camma (v) ¢ 99bg” aHe /. PP 2.

As Applicable (check): 2ero Magnehelics? _c Zero/Level Manometer?
Barometric Pressure (Ppay) 3o.0 Auditor _£</2 pate 7 =y
Dry Gas Meter Meter Lower and Upper
Reading Temperature Limits for
(Cubic Ft.) (°F) Audit Gamma
rinal Hple 93 | Final gL - 0.96 * Y =« 955 oof
nitial 1 IY.05 | mnitiar €€ 1.08 sy = 1039592
Dry Gas Volume Average Run Time
Metered Meter Temp. (Base = 10)
(Cubic Ft.) (°F)
(Minutes) (Seconds)
-
Vm = . &J'b Tm = 7/ %) (@)
1/2
[Min. + (Sec. / 60)] 0.0319 (Tm + 460)
YC et e o e o e o e K| s e o e e e o
vm Ppar

1/2 -
( o+ (___ & ] 60)) _ | 0.0319 ¢ 9/ + 460) ) £7J~?

7 £5¢ go_ 6 Audit Gamma

Audit Gamma Acceptable (between lower & upper limits)? (V) 45 No

F-1113 9-91

ENTROPY
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APPENDIX G.

List of Participant$







KEY PERSONNEL

The key personnel who coordinated the tesf
numbers are:

e Mr. Solomon Ricks
Field Test Coordinator, EMB

s Mr. Dennis Holzschuh
Field Test Coordinator, EMB

¢ Mr. Horace Wilson
Martin Marietta Corporate Contact

e Mr. Steve Witt
Martin Marietta Corporate Contact

e Mr. John Richards, Phd, P.E.
Project Manager, Entropy

® Mr. Todd Brozell
Field Test Director, Entropy

e Mr. William Kirk
Meteorological and Process
Data Coordinator, Entropy

e Mr. Harold Lee
Field Engineer and Teamleader, Entropy

program and their telephone

919/541-5242

919/541-5239

919/781-4550

919/781-4550

919/781-3551

919/781-3551

919/781-3551

919/781-3551
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METHOD 201A (PM-10)
Standard Operating Procedures Manual
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Jeff Kunstling
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TABLE OF CONTENTS

1.APPLICABILITY AND PRINCIPLE

1.1 Applicability

1.2 Principle

2 .APPARATUS

2.1 Sampling Train

2.2 Sample Recovery

2.3 Analysis

3.REAGENTS

3.1 Sampling

3.2 Sample Recovery

3.3 Analysis

4 . PROCEDURE

4.1 Pretest Preparation

4.2 Cyclone/Filter Holder Assembly
4.3 Site Requirements

4.4 Preliminary Determinations
4.5 Sampling

4.6 Special Cases

4.7 Sample Recovery

5.ANALYSIS

5.1 Laboratory Analysis Procedure
6.CALIBRATION

7 .CALCULATIONS

7.1 Pre-test Calculations

7.2 Post-test Calculations

7.3 Acceptable Results
8.QUALITY CONTROL

8.1 Visual Inspection

8.2 On-site Dry Gas Meter Audit.

9 .DIAGRAMS

9.1

Cyclone Diagram

10.FORMS AND DATA SHEETS

10.1
10.2
10.3
10.4
10.5
10.6

EPA Method 1

EPA Method 2

Field Test Log

On-site Dry Gas Meter Audit
Sampling Equipment Calibration
Method 201A (PM~10) Field Data

14

15

16

Checklist.
Sheet



e,
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METHOD 201A
DETERMINATION OF PMip, EMISSIONS

0o

(Constant Sampling Ratp Procedures)

APPLICABILITY AND PRINCIPLE.
Applicability.

This method applies to the
particulate matter (PM) emission
aerodynamic diameter of
stationary sources.

Principle.

nomihally 10 um

in-stack measurement of
s equal to or less than an
(PMy19) from

Y

A gas sample is extracted at a constant flow rate through an

in-stack sizing device which seq

from the rest of the particulate matter.

isokinetic sampling conditions
defined limits. The
gravimetrically after removal of

APPARATUS.

Sampling train. This
apparatus similar to Method 5 or

Probe nozzle. Use stainless
the cyclone.

PMjo sizer. Use stainless sf

In stack filter holder. |
filter holder that matches

For saturated sources, hesa
nozzle, cyclone and filter H

Pitot tube. Use the modifi
are extended and widern
Ccyclone/filter holder assemi

Probe liner.
possible,

Use stainless
use the stainles

glass liners tend to break

sizer attached.
condensation.

Depending on what sampling

filter by-pass and heated

particulate

Probe shéuld be

arates the PMjq particulate
Variations from
are maintained within well
mass is determined
uncombined water.

method dan be performed using an

similar to Method 17.

steel nozzles provided with

Lleel cyclone particle sizer.

Ise 63 mm stainless steel
yith the in-stack cyclone.

t wrap is needed for the
jolder.

pd S-type Pitot tubes that
ed to accommodate the

1y .

steel or glass liner. 1If
s steel liner because the
easily with the particle
heated to avoid

train 1is used, either a
filter compartment will be
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used for the Method 5 type train or metal L's, metal
U's, and a vacuum jumper will be used for the Method 17
type train.

2.1.8 Differential ©pressure gaude, condenser, mgtering
system, barometer, gas density determination equipment.
Same as for Method 5.

2.2 Sample recovery.

2.2.1 Use nylon bristle brushes with stainless steel wire
shafts and handles, properly sized and shaped for
cleaning the nozzle, sizing device, probe 1liner, and
filter holder.

2.3 Analysis. Same as in Method 5.

3. REAGENTS. (Same as for Method 5)

3.1 Sampling.

3.1.1 Filters. Use glass fiber filters exhibiting at least
99.95% efficiency (<.05% penetration) on 0.3 micron
dioctyl phthalate smoke particles.

3.1.2 Silica gel. Use indicating type 6 to 16 mesh.

3.1.3 Water. Use distilled water.

3.2 Sample recovery.

3.2.1 Acetone - reagent grade (<.001% residue)

3.3 Analysis.

3.3.1 Desiccant. Use indicating type such as anhydrous
calcium sulfate.

4. PROCEDURE.

4.1 Pretest preparation. (Same as for Method 5)
4.2 Cyclone/Filter Holder Assembly.

4.2.1 The two filter holders we use regquire two different
sizes of filters. Some filters fit both filter holdgr
assemblies, and some only fit one or the other. This
information can be found on the petri dishes that the
filters come in. Special attention must be given to the
filter size when assembling the filters.
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.3

Site

Open the filter holder and
(Noteg:

filter support screen.

place the filter on the
one of the filter holders

has a removable filter supprt screen that is rough on

one side and smooth on the
be placed so that the filtern

Assemble the filter holder

that the Viton O-rings age
tighten all the connectionsg
be needed to insure a good geal; however,

be done very carefully. If

to the inside of the cyclonp or filter holder,

bther. This screen needs to
rests on the smooth side.)

and cyclone, making sure

in good condition, and
securely. Teflon tape may
this needs to
any of the tape is exposed
it will

tear off and catch on the flilter, possibly voiding the

run. Therefore,

that only the outer threads
tape.

extreme care must be taken to insure

are wrapped with the Teflon

Remove the sticker containing the filter number and

tare weight from the petri

filter holder.

Once the nozzle has been s
cyclone,
back. The cyclone/filter h
leak quite a bit, so the rs
in very good shape. The cyq
will be removed prior to t
if the pre-test leak rate j

dish and place it on the

blected and attached to the

leak check the erltire train from the nozzle

blder assembly is going to
st of the train needs to be
flone/filter holder assembly
he post-test leak check, so
s at or below 0.02 cfm with

the majority of the lea being attributed to the
cyclone/filter holder asseémbly, there should be no
problem in obtaining a good| run.

Requirements.

Use a sampling port diameter of 6 inches. This is

required for nozzle diamet
and preferred in all cases.

rs greater than 0.16 inches

Cross sectional area of the sampling assembly must not

be greater than 3% of the

duct. The cross sectional

area of our sampling assembly is 18.75 square inches.
This translates into a minimum duct sizes of 28.25"
diameter for a circular dudt or 625 square inches for a

rectangular stack (about
ducts, sampling is still
type setup with a standard

For saturated
cyclone/filter
temperature.

assembly

sources, use
to

25" by 25"). For smaller

possible using a Method 2A
Pitot.

heat wrap to heat the
50°F above the stack
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4.4 Preliminary determinations. Same as Method 5 except use the
directions in this method for nozzle size selection and
sampling time.

4.4.1 The maximum number of traverse points for any location
shall be 12. Use the standard Method 1 procedure for a
12 point traverse to determine the location of these 12
points. (See Section 10.1)

4.4.2 Preform a preliminary traverse, recording the velocity
head (AP) and the stack temperature (tg) at each point
on a Air Flow Rate Determinations (Method 2) data
sheet. (See Section 10.2)

4.4.3 Using the laptop computer with the "PMIOCALC" file
loaded, enter the average AP and average tg from the
preliminary traverse along with the other required data
such as moisture, pressure, etc. A listing of all the
equations that are used is presented in the
calculations section.

4.4.4 The computer will give information such as AH,
AH¢ 4500, AH¢.g5g9e, and the desired nozzle diameter
which are to be recorded on the Method 201A field data
sheet. (See Section 10.6)

4.4.5 Choose the two nozzles from the nozzle box closest in
diameter to the desired nozzle diameter (one higher and
one lower) and enter them into the computer one at a
time where the nozzle selected is asked for. Record
onto the data sheet the APpjn and the APpay that the
computer calculates for each nozzle.

4.4.6 Examine the range of APs from the preliminary traverse
and select the nozzle which best incorporates the range
of APs. Ideally, all 12 points should fall between the
APpin and the APpnayxy of one of the nozzles; however, it
is permissible to have one point fall outside the range
if the isokinetics for the run are between 80% and
120%. If neither nozzle meets these conditions, a
nozzle change during the run will be required.

NOTE: See section 4.6.1 on nozzle changes.

4.4.7 Calculate the dwell time for the first point using the
equation presented in section 7.1.15. Calculate the
dwell time for all subsequent points using the equation
presented in section 7.1.16.

NOTE: The method calls for the calculation of the dwell
times as you proceed through the test. When the probe
is moved to the next point, the AP is read and then



Sampling.

.1

.10
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used to calculate the dwell time for the point.

However,
run more predictable, we h
from the preliminary trave
times and assume that they
during the run.
us to calculate and check

The benefits

in order to simpliffy matters and to make the

dve elected to use the APs
¥se to calculate the dwell
-emain essentially constant
of this are that it allows
the dwell times for each

point prior to testing, apd it also gliminates the
possibility of points unexpgctedly dropplng out of the

nozzle's range.

Preform a pre-test
sampling train.

leak

Allow the sizing device to

check through_ the entire

reach stack temperature by

placing it in the stack for 20 to 30 minutes prior to

the run.

Position the probe at the
begin sampling at the AH de

Record the appropriate data

first sampling point and

ermined by the computer.

onto the field data sheet.

NOTE: Record the AP and tg from the preliminary
traverse onto the field data sheet for the
corresponding points. The AP and ts actually

encountered during the run

After the dwell time for 4
move on to the next point u
NOTE: See section 4.6.2 on

Continue until all points K

need not be recorded.

he first point has elapsed,
sing the same AH.

changing the AH.

ave been sampled.

At the conclusion of the ryn, remove the cyclone/filter
holder assembly BEFORE performing the post-test leak

check.

After removing the cyclone/
it in an upright position
cover the openings with tap
to clean. See section 4.7 ©

Leak check the train from
back at the highest wvacuum

If a Method 17 type train

umbilical.

filter holder assembly, keep
cyclone up, filter down) and
e until it has cooled enough
n sample recovery.

the front of the probe liner

observed during the run.

is being used, drain the
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4.6

4.

6.

1

Special Cases.

Nozzle Change During The Run.

1.

7.

If there is more than one point with a AP that is
out of the range of the selected nozzle, a nozzle
change will be required during the run.

Sample all the points within the range of the
selected nozzle, skipping over the points that
fall outside of the range.

After all the points that are within the nozzles
range have been sampled, stop the run and remove
the probe from the stack. As soon as the nozzle
has cooled enough to handle, remove the nozzle and
replace it with the next nozzle. Do NOT preform a
leak check.

Tape over the old nozzle and place it aside to be
cleaned up with the cyclone catch after the run.

Position the probe at the first traverse point
that has not yet been sampled and is in the new
nozzles AP range. Allow the cyclone/filter holder
assembly to reach stack temperature and resume
sampling AT THE SAME AH.

The points sampled with the new nozzle must be
clearly noted on the data sheet. Changing the
nozzle diameter requires the isokinetic sampling
rate for the run to be calculated as a time
weighted average of the isokinetic sampling rates
achieved during each segment of the run involving
a different nozzle. To do this the exact points
using each nozzle must be known.

If three or more nozzles are required, repeat the
same procedure for each of the nozzles used.

AH Change During The Run.

1.

2.

In general, the entire run will be done using the
same AH, even if the nozzle is changed.

The only time the AH is changed is if the stack
temperature at a sampling point varies by more
than 50°F from the average stack temperature that
was determined by the preliminary traverse.

During the preliminary calculations, values were
obtained for AHg4sge and AHg-sge and recorded on
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.7

.7,

.1

6.

the field data sheet

values that are to b
temperature 1is 50°F

These are the respective
e used for AH if the stack
higher or lower than the

average stack temperatpre.

If a point with a 5
encountered during th
to the appropriate te

d° temperature variation is
run, adjust the meter box
perature adjusted value for

AH at the beginning of] the point.

If the next point

is back within 50°F of the

average stack temperature, go back to the original

AH.

Changing the AH will

not have an effect on the

way that the isokinetiks are calculated.

Sample Recovery.

Assemble the required clean-up containers.

Quart jar originally dontaining the 200 ml Hp0.
Plastic bottle originally containing silica gel.
Pint jar labelled "nozzle and cyclone rinse."

Pint jar labelled "2 in.

Small jar labelled "2

filter front half rinse."
in. filter."

Pour the H,0 from the impingers back into its original
quart jar, weigh, and record.

Pour the silica gel back into its original container,

weigh,

Keeping the
(cyclone up,
wrench.
piece attached to the top
turn around cup's interiox
the jar labelled "2 in.

and record.

filter down),

The "turn around

cyclone/filtegr holder

assembly upright
remove the top plate with a
cup" is the small cup-like
of the cyclone. Rinse the
surface with acetone into

filter front-half rinse." Rinse

the exterior surface of the turn around cup and the

remaining interior surface

of the top into the jar

labelled "nozzle and cyclorne rinse."

Disassemble the cyclone a
cyclone and the nozzle
labelled "nozzle and cycl

inside the bowl goes into

jar.

Disassemble the 2
filter dry

into the jar

inch flilter holder.
labelled "2 in.

hd rinse the inside of the
with acetone into the jar
bne rinse." Any particulate
Fhe nozzle and cyclone rinse

Clean—-up the
filter." If
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7.1

7.1.1

Teflon tape was used on the threads, be careful not to
include any with the catch.

Rinse the front half of the of the 2 inch fi;ter holder
and the interior of the cyclone exit tube with acetone
into the jar labelled "2 in. filter front half rinse".

ANALYSIS.

Laboratory Analysis Procedure.

Determine the non-PM;o catch gravimetrically from the
nozzle/cyclone rinse.
Determine the PM;g catch from the 2" filter.
Determine the PMjg catch from the frqnt half rinse and
add it to the filter catch to obtain the total PMjg
catch.

CALIBRATION.

Pitot Tube, Metering System, Probe Heater, Temperature

Gauges, Leak-check of Metering System, and Barqmeter. Same
as in Method 5, Sections 5.1 through 5.7 respectively.

Cyclone and Nozzle Combination. Meets design specifications
- no calibration necessary.

CALCULATIONS.
Pre~test Calculations.

Absolute Pressure, Pg

o
0
I

= Ppar + Pg/13.6
Pg = Stack Absolute Pressure ([in. Hg]
= Stack Static Pressure [in. H30]
Ppar = Ambient Barometric Pressure [in. H30]

Molecular Weight, My

My = Molecular Weight of Stack Gas, wet basis
{1b/1b-mole] .
Mg = Molecular Weight of Stack Gas, dry basis

.44 (%C05) + .32(%05) + .28(%Ny + %CO)
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[use 29 lb/lb-molI]
By = Fraction Moisture Cont

Average Velocity Head, AP3y

APayg = Tl (2P1)%:312/n

g

APayg = Average Velocity gead [(in. ] .
th traverse Point (in. H,0]
n = number of traverse points

AP; = Velocity Head at i

Viscosity, u

p = 152.4 + 0.255tg + (0.00569tg) 2

+ 0.5315(%03) - 74.14By

p = Viscosity [micropoise]
ts
By

Cyclone Flow Rate, Q¢

Qc

0.002837u( (tg + 460) /MPg]

nt [(fraction H;0)

H50]

Average Stack Temperatuyre [°F] '
Fraction Moisture Content [fraction H;0]

0.2949

Qe = Cyclone Flow Rate [ft>/min (ACFM) ]

p = Viscosity [micropoise]

=
£
o

Stack Absolute Pressur

(in.

Average Stack Temperatuyre [°F)
Molecular Weight, wet basis [1lb/lb-mole]

H450]

Dng = 0.206Qc°°3((Pg) (M) / (£ + 460)(APan)]°'25

Hg]

Dng = Desired Nozzle Diameter (in.]
Qe = Cyclone Flow Rate [ACFM]

Pg = Stack Absolute Pressure (in.
My = Molecular Weight, wet

ts = Average Stack Temperatuyre [°F]

APayg = Average Velocity He

Average Stack Gas Velocity,

Vs

asis [lb/lb-mole]

d [in. H0)

Vs = (85.48) (Cp) [(tg + 460) (APayqg) / (Ps) (My) ]

Vg = Average Stack Gas Velogity, [ft/sec] )

Cp = Pitot Coefficient [Use|.84 for S-Type Pitot]
tg = Average Stack Temperatyre [°F]

APayg = Average Velocity Head [in. H30]

PS
My

Stack Absolute Pressur

0o

(in.

Hg]

Molecular Weight, wet basis [1lb/lb-mole]
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7.1.8

7.1.10

7.1.11

Orifice Pressure Head Required, AH

AH = [(Qc) (1-By) (Pg)/(tg+460)12
*[ (tp+460) (Mg) (1.083) (AHg) / (Ppar) ]
AH = Orifice Pressure Head [in. H0]
Qe = Cyclone Flow Rate {ACFM]
By = Fraction Moisture Content (fraction H3;O0]
Pg = Stack Absolute Pressure [in. Hg]
tg = Average Stack Temperature [°F]
tm = Meter Box Temperature [°F]
Myq = Molecular Weight, dry basis [29 1b/lb-mole]

AHg = Orifice Pressure Head @ 0.75 cfm (in. H20]
Ppar = Ambient Barometric Pressure (in. Hg]

-+ Solve for tg, tg + 50°F, and tg - S50°F.
Nozzle Velocity, vp

(3.056) (Qc) / (Dia)?

<
3
]

= Nozzle Velocity [ft/s]

Qe = Cyclone Flow Rate [ACFM]

Dia = Diameter of nozzle {in]

-+ Solve for the two nozzles closest to Dpg
Percent Isokinetic, I

I = (100)(vp)/Vvs

I Percent Isokinetic (%]

vh = Nozzle Velocity [ft/s]

vg = Average Stack Gas Velocity [ft/s]
- Solve for each of the two nozzles
Minimum Velocity, vnpin

First, calculate Rpjp:

Rpin = 0.2457 + [0.3072
- <0-2603)(Qc>3°5(u)/(vn)1°51°'5

If Rpjin < 0.5 or is an imaginary number,
- use Equation 1.
Otherwise use Equation 2.

vn(0.5)
VYn(Rmin)

1. Vmin
2. Vmin

Rpmin = Interim Value
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7.1.12

7.1.13

7.1.14

Vmin = Minimum Ve;ocity (ft/
Nozzle Velocity [ft/s}
/

Vn
Qc Cyclone Flow Rate [ft
s = Viscosity [micropoise]

o

+ Solve for each of the two

Minimum Velocity Head, APpijj

APpin = 1.3686/10000[ (Pg) (M

S ]

min (ACFM) ]

nozzles

3

)/ (£g+460) 1 [ (Vmin) (Cp) 1?

APpin = Minimum Velocity Head [in. H0]

Pg = Stack Absolute Pressur

My = Molecular Weight of St3
[(1b/1lb-mole]

tg = Average Stack Temperaty

= Minimum Velocity [ft/

Vmi . 21C

Cp = Pitot Coefficient [Use
- Solve for each of the two
Maximum Velocity, Vpax

First, calculate Rpax:

Rmax = 0.4457 + [0.5630
+ (0.2603) (Qc) 22 (u

If Rpax > 1.5, use Equ

Otherwise, use Equatio
2. Vmax = Vn(Rmax)

Rpax = Interim Value
Vmax = Maximum Velocity [£Y
vp = Nozzle Velocity [ft/s}

= Cyclone Flow Rate [ft
p = Viscosity [micropoise]

+ Solve for each of the two

Maximum Velocity Head, APy

(in. Hg]

lck Gas, wet basis

ire [°F]
'S]

.84)

nozzles

/(vn)1.5]0.5

ation 1.
n 2.

/s)
/min (ACFM) ]

nozzles

hax

APpax = 1.3686/10000[(Ps)(Hw)/(ts+460)][(vmax)(Cp)]2

APpay = Maximum Velocity Head (in. H3O0]
Ps = Stack Absolute Pressure [in. Hg] i
M, = Molecular Weight of Stack Gas, wet basis

(lb/1lb-mole)

tg = Average Stack Temperature (°F]
Vmax = Maximum Velocity (ft/s]
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Cp = Pitot Coefficient [Use .84]

- Solve for each of the two nozzles

7.1.15 Dwell Time for First Traverse Point, q
91 = [AP'1/AP'ayq]1 %2 [4¢ot/n]
1 = Dwell Time, First Traverse Point [min]

AP'; = Velocity Head at First Point [in. H,0)
(from pre-test traverse)

AP'ayg = Average Velocity Head [in. H30]

ftot = Total Run Time [min]

n = Number of Traverse Points [should be 12 pts.]

- Round Dwell Time to the nearest 15 seconds.

7.1.16 Dwell Time for Subsequent Points, 4p

7.

2

2.1

bn = 61(AP'1/4P' )05 n=4{2,3,4,...12}

fn = Dwell Time on Traverse Point n [minutes)

n = Number of Subsequent Points (points 2 through 12]
1 = Dwell Time, First Traverse Point [minutes]

AP'p = Velocity Head at Traverse Point n [in. H50]
AP'ayg = Average Velocity Head [in. H30]

- Round Dwell Times to the nearest 15 seconds.

Post-test Calculations.

NOTE: Use values from the actual test conditions with
the exceptions of the AP and the Tg which are to be
taken from the preliminary traverse.

Stack Gas Viscosity, ug

Bg = C1 + CaTg + C3Tg“ + C4f0, - CgBys

ug = Stack Gas Viscosity [micropoise]

Ci = 51.05 micropoise

Cpy = 0.207 migropoise/°R 5

C3 = 3.24x10 micropoise/°R

C4 = 53.147 micropoise/fraction 0

Ce = 74.143 micropoise/fraction H50

Tg = Average Absolute Stack Temperature [°R] )
o2 Stack Gas Fraction O3 by volume, dry basis

Bys = Moisture Fraction of Stack Gas [fraction 053]

PMyg Flow Rate, Qg

Qs = [Ts/K1Ps)}[Qs(std) + VwW(std)/?]
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Qg = Total Cyclone Flow Rat [ft3/min]

(at wet cyclone conditions)

Tg = Average Absolute Stack|Temperature [°R]

K, = Constant (17.64 °R / i Hg]

Pg = Absolute Stack Pressur¢ [in. Hg] '

Qs (std) = Total Cyclone Floy Rate (dscf/min]

(at standard ce¢nditions)

VW(std) = Volume of Water V
(at standard c
§ = Total Sampling Time ([mi

Molecular Weight of Stack G

My = Mg(l-Byg) + 18.0(Bys)

My = Molecular Weight of st
(Wet Basis)

Mg = Molecular Weight of st
(Dry Basis)

Bws = Moisture Fraction of

Aerodynamic Cut Size, Dgg
Dso = AL(tg+460)/ (My) (Ps)1°

Dgsg = Aerodynamic Cut Size

por in Gas Sample [scf]
nditions)
utes]

s, My
hck Gas [lb/lb-mole]
hck Gas [lb/lb-mole]

Stack Gas [fraction O3]

'2091[(“5)/(Qs)]0.7091

[pm]

B = Constant [0.15625 for Ehnglish units]

ts = Average Stack Temperature [°F] )

M, = Molecular Weight of Stjack Gas, wet basils
{1b/1lb-mole]

Pg = Stack Absolute Pressure {in. Hg]

Percent Isokinetic, I,

I = 100(tg+460)Vn(std)P (std)/60(T (std)) VséAnPs(1-By)

I = Percent Isokinetic (%]

tg = Average Stack Temperatjure [°F]

Vm = Volume of Gas Metered ([dscf]

P(std) = Standard Pressure |[29.92 in. Hg]

T(stq) = Temperature Standard (537 °R]

Vg = Average Stack Velocity (ft/sec]

§ = Total Run Time [minutes|) 5

AL = Nozzle Area (ft€] = (m/144) (Dp/2)

Dn = Nozzle Diameter ([in.]

Pg = Stack Absolute Pressure [in. Hg]

By = Fraction Moisture Contlent [fraction H30]

Results. The results are acceptable it the
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The aerodynamic cut size, Dsg, must be between 9.0um
and 11.0um (9.0um =< Dgg < 11.0mm).

No sampling points are outside of APyjijn and APpax OR
the 1isokinetic rate, I, 1is between 80% and 120%
(80% = I =< 120%) and no more than one sampling point
is outside of APpjp and APpayx-

QUALITY CONTROL.

Visual Inspection. Examine the Pitots, nozzle, cyclone, and
filter holder prior to testing for any visible signs of
damage or wear.

On-site dry gas meter audit. Prior to testing preform an on-
site dry gas meter audit to check the calibration values of
the volume metering system. This is the usual 10 mninute
audit for any meter box (See section 10.4).
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9.0 DIAGRAMS.

CYCLONE DIAGRAM




File No. M201A

Revision No.: 1.0
Date: September 5, 1991
Page No. 16 of 16

10.0

10.1

10.2

10.3

10.4

10.5

10.6

DATA SHEETS

Sampling and Velocity Traverse Point Determination

EPA Method 1

Air Flow Rate Determinations
EPA Method 2

Field Test Log.
On-site Dry Gas Meter Audit.
Sampling Equipment Calibration Checklist.

Method 201A (PM-10) Field Data Sheet.



Sampling and Velocity Traverse Point Determination
EPA Method 1

PLANT NAME
CITY, STATE
SAMPLING LOCATION

DRAW HORIZONTAL LINE THROUGH DIAMETERS

If more than 8 and 2 diameters and it duct
dia. s tess than 24°, use 8 or 9 points.

VELOCITY PARTICULATE
VELOGCITY
NO. OF PORTS AVAILABLE DIAMETERS
NO. OF PORTS USED UP  DOWN
8 2.0 <
PORT INSIDE DIAMETER J N2
L12\ 7 4 175 Y
DISTANCE FROM FAR WALL TO OUTSIDE OF PORT _____ N 16
N ) 1.6 —
NIPPLE LENGTH AND/OR WALL THICKNESS 20\\
DEPTH OF STACK OR DUCT S 128 ommae
STACK OR DUCT WIDTH (IF RECTANGULAR) — 16 24 or 25
EQUIVALENT DIAMETER: 2+ 0.5
Do 2XDEPTH x WIDTH _ 2 ( ) ¢ ) -~
E™ DEPTH + WIDTH = | N y -
DISTANCE UPSTREAM DOWNSTREAM [ YT
FROM PORTS TO % OF DISTANCE ol
FLOW DISTURBANCES DUCT FROM INSIDE |FROM OUTSIDE
POINT | DEPTH WALL OF PORT
DIAMETERS
STACK/DUCT AREA = — - IN? >
LOCATION OF POINTS IN CIRCULAR STACKS OR DUCTS 3
4 [] a 10 12 14 18 18 20 22 24
1 6.7 4.4 3.2 2.8 2.1 1.8 1.6 1.4 1.3 1 1.1 4
21250 14.6 10.5 B.2 8.7 $.7 4.9 4.4 3.9 3.5 3.2
3 75.0 29.6 19.4 14.6 11.8 9.9 8.5 7.5 e.7 6.0 5.5 5
4 |93.3 70.4 323 22.8 17.7 14.6 12.5 10.9 8.7 8.7 7.9
s 85.4 67.7 34.2 25.0 20.1 16.9 14.6 12,9 11.8 10.5 6
[ 95.6 80.6 65.8 35.8 26.9 22.0 18.8 186.5 14.8 13.2
7 89.S 77.4 64.4 38.8 28.3 23.8 20.4 18.0 18,19 7
8 96.8 685.4 750 63.4 37.5 29.6 25.0 21.8 19.4
[ g1.8 82.3 73.1 62.5 38.2 230.6 28.2 23.0 8
10 97.4 88.2 79.9 71.7 61.8 38.8 31.§ 27.2
1M 93.3 85.4 780 70.4 61.2 39.3 32.3 9
12 97.9 90.1 83.1 76.4 69.4 80.7 239.8 1 O
13 94.3 B7.5 B81.2 75.0 68.5 60.2
14 98.2 91.5 8S5.4 79.6 73.8 67.7 1 1
15 95.1 89.1 83.5 78.2 72.8
16 98.4 92.5 87.1 82,0 77.0 1 2
17 95.6 90.2 85.4 80.8
18 98.6 93.3 88.4 8.9
19 8.1 @1.3 86.8 1 3
20 98.7 94.0 389.5 1 4
21 28.5 92.1
22 98.9 04.5 185
23 98.8
24 98.9 1 6

LOCATION OF POINTS IN RECTANGULAR STACKS OR DUCTS

F] 3 4 5 6 7 8 9 10 11 12 1 8
T 1250 16.7 12.5 10.0 8.3 7.1 6.3 58 50 4.5 4.2

21750 s0.0 37.5 30.0 25.0 21.4 18.8 18.7 150 13.8 12.5 1 g
3 83.3 62.5 50.0 41.7 35,7 31.3 27.8 25.0 22.7 20.8

4 87.5 70.0 58.3 50.0 43.8 38.9 350 31.8 29.2 20
s 90.0 75.0 84.3 56.3 S0.0 45.0 40.9 237.8

s 91.7 78.6 8.8 61.1 55.0 50.0 45.8 21
7 _ 92.9 81.3 72.2 850 59.1 54.2

s 93.8 83.3 75.0 68.2 82.5 22
? 94.4 85.0 77.3 70.8

10 95.0 86.4 79.2 _&
1 95.5 87.5

12 95.8 24
F-0016 SEE REVERSE FOR FIELD USE CHECKLIST
10-90




AIR FLOW RATE DETERMINATIONS

Plant Nams Run No.

City/State Date

Test Location Personnel

Barometric Pres. (Pbar) In. Hg static Pres. (Pg) In. H0

Pitot 1D Pitot Coeff. Pressure Gauge Set ID

cpy

Duct Length/Diameter width

Thermocouple 1D —
--Specity inches (") or feet (')--

VELOCITY TRAVERSES
Start-Finish Times:

ORSAT DATA

s ling|Analysis|CO2 (A) Oo (B)
‘ggn. Time R-gdan Rnidinq

iCO+Na)

S0
(B-i) (100~

AP Temp.
In. Kzo .'

Point
No.

Average

FYRITE DATA, \ COg

MOISTURE DATA (WET BULB/DRY BULB)

Dry.aulb Wet Bulb

Time r °r Diff.

Port % Hy0

MOISTURE DATA (STOICHIOMETRIC)

Free Water in Fuel, §

Water from Fusl Combustion, §

Ambient Water,

Relative Humidity, ¢

Ambient Temperature, °F
Total §&

VOLUMETRIC AIR FLOW RATES
Dry at Standard Conditions, Qsd =

SCr¥

Wet at Stack Conditions, Qaw -

ADDITIONAL DATA

Avg."

*A P average is square cof average square Ioot. See page 2 for field flow rate calculations.

ENTROPY

£-1023 rev. 5-91



FIELD TEST LOG
Plant Name Job No.
Sampling Location
Start stop Comments/Problems* Run No.

Date

Sampling Team Initials (Team Leader) (Others)
Posttest Leak Rate Sample Appearance x
Good Run (check)? YES NO (if NO, explain in "Comments/Problems")
Start Stop comments/Problemg* Run No.

Date

Sampling Team Initials (Team Leader)

(Others)

Posttest Leak Rate Sample Appearan

NO (if NO, e:Elain in "Comments/Problems")

Good Run (check)? YES
Start Stop Comments/Problems* Run No.

Date

Sampling Team Initials (Team Leader)

(Others)

Posttesat Leak Rate Sample Appearand

Good Run (check)? YES NO (if NO, ex

plain in "Comments/Problems")

* USE REVERSE SIDE IF MORE
£-0006 rev. 9-90

SPACE REQUIRED.




Plant Name

ON-SITE DRY GAS METER AUDIT

Job Number

Date

Meterbox Identification Number

Time

Fulltest Gamma (Y) ZSHQ

Auditor

Barometric Pressure (Ppa.) In. Hg

As Applicable:

Zero Magnehelics?

(check)

Zero/Level Manometer? (check)
Dry Gas Meter Meter Upper and Lower
Reading Temperature Limits for
(££3) (°F) Audit Gamma
Final Final 0.96 * Y =
Initial Initial 1.04 » Y =
Dry Gas Volume Average Meter Run Time
Metered Temperature (Base = 10)
(££3) (°F)
(Minutes) (Seconds)
Vm = Tm =
0.5
(Min. + (Sec. / 60)]) 0.0319 (Tm + 460)
YC = *
Vm Pbu
0.5
( + | / 60)] 0.0319 ( + 460)
YC = » =
Calculated Audit Y
Audit Gamma Within Acceptable Limits? Yes No

F-1040 rev. 5-91

ENTROPY



Plant Name/Address

SAMPLING EQUIPMENT CHECKLIST

Sampling Location

BAROMETER CHECK

Job No.

—————————————

Team Leader

e ———————

i Entropy In-House ' Field Check
E Date Reference Barometer l Barometer OK?*
L | |
* ¢ 0.1" Mercury
THERMOMETERS AND THERMOCOUPLE CHECK
Date Reference Thermometer Ampbient Temperature, °F
Ambient Acceptance Check
Temperature, °F Range, °F OK?
Thermometers
Impinger Exit + 2.0
Filter Box + 5.4
Dry Gas Meter * 5.4

a

Adjust thermometer
up. If no backup,

until acceptable. If it cannot be adjusted, use as back-
tted by unadjusted thermometer.

record ambient temp. indic

Thermocouples

» + 1.5% of Absolute Temperature.
** Acceptance range is t 2.0°F if used in o

gas stream.

+ 8.0*
(t 2.0)**

aturated or water droplet-laden

]

o
s
it
[}

(]
Z
[)

il

F-1039 rev., 6-91

P1TOT AND NOZZLE CHECK

Visual
Check Nozzle No.

P

Vvisual
check

ENTROPY
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Federai Register / Vol. 55. No. 74 / Tuesdav. Aprj 17. 1990 ! Rules and Resmistions

Emission Gas Recvcie. Data Reduction.

Entered Run Data—Cuntihued

Calibranon Vilues:

Version 3.4 MAY 198 ] lgm
Test 1D. Code: Chapel Hill 2. DP(STKI .o 03P INWG DHEIORN 0 2200
VIDCM) o 13[784 FT3 MITOT LFE) :
Test Location: Baghouse Outlet. -
‘ ! TIME sojoa MIN B(TOT LFE) ouss
Test Site: Chapel Hill. < COZ 8. MIRCL LFEI 0.0948
Test Date: 10/20/88. e T T T IRCL LFEY — 0007
Operatorsis): |8 RH MH. NOZ (IN) .o _ 0.4500 NGM CAMMA 0.9
Water Content:
Entered Run Data e onten ods
Tempaeratures: c orA 70 ML Nleduced Duta
) 10
Trg?& Febptd Columa 04 CM Stack Velocity (FT/SEC) e 13.8
TOFEI . $1.0 P Raw Masses: MG Stack Gas MOIBtUrS (%) oo =4
TIOCML.. 80 F Y ! b Sampie Flow Rute {ACFM)cm—rerem——ee 03104
System Pressures: Filter 3 gl Total Flow Rute (ACFM)——em——e—  0-56T0
DHORI 118 INWG Impinger Remdue.—e—— 09 Recycie Flow Rate (ACFM) e 02780
DPITOT). 191 INWG Blank Vaiues: Percent Hecycle 7
PENL) 12.13 INWG CYC Rinss ap MG 1sokinctic Ratio (%) 95.1
OPRCL) 221 INWG Filter Holder Kinse .—........ e 00 MG
DP(PTOL. 0.08 INWG Filter Blunk —-. S—— 1. ) )
Miscelianes: {mpinger Rinse....... - . 0.p MG
PIRAR) 20.99 INWG
i |
e a . ] ! x
| : ! MG/ONCWMY |, (GR/ACH) | (GR/DCR) ARA9CA ¢
[ wwm  sa | . |
Crcione 1 . 10.18 | 358 | s6.8 0.01794 | 0.02670 | 1.53701
Sackup Fiter ! 30.8 Q.00968 | 0.01332 ! 1.907
Par Totas 8721 02762 ¢ 0.03802 | S.4ae

Nete: Figure 14. EXamoie npuls and cutouts of the EGR reducuon program.

Mathed 201A—0Dstermination uf PM..
Emismons (Constant Sampling Kale
Procedure)

1. Appiicabrlity and Principle

1.1 Applicability. This method appiies o
the in-stack messurement of particulate
matter (PM) emissions equai to or less than
an aetodynasu diamelss of nosunaily 16
[PM.s} {rom stationary sources. The EPA
recognizes that candensible emissians nut
coilected by an in-stack method are aiso
PM... and that emissions that contribute to
amoilent. PM,¢ leveis are the sum of
condensibie emissions and emissions
measured by an in-stack PM.. method. such
48 this method or Method 201. Theresore. for
~stablishing sourca contnbutions (o aminent
ieveis of PM.e such as for emmneion inventory
purposes. EPA suggests that source PM..
messurement include both in-stack PMe and
condensible emissions. Cundensible
emissions may be measured by an impinger
analysis in combination vath this method.

1.2 Principle. A gas samplie is extracted at
s constant flow rate through an in-stac::
«1zing device. which separates PM greater
than PM... Vanations from isckinetic
sampting conditions are mawntained within
well-defined himits. The particulate mass 1s
determined gravimetrically after removal of
uncombined water.

2 Apparatus

Note: Methods cited in this method are part
of 40 CFR part 60. appendix A.

2.1 Sampling Train. A schematc of the
Method 201A sampling train is shown n
Figure 1 of this method. With the exception of
the PM.. sizing device and in-stack filter. this
iratn 13 the same as an EPA Method 17 train.

21.1 Nozzie. Stainiess steel (316 or
ramvalent) with a sharp tapered leading

edge. Eleven nozzies that meet the desien
specification in Figure 2 of this
recommended. A larger number pf nozzies

the entire traverse. if the nozzieg do nnt mcet
the design specifications in Figupe 2 of this
mathod. then the nozzies must t the
criterin in Section 5.2 of tiw , -

2.1.2 PM.e Sizer. Stainless stpel (318 or
equivaleat). capable of determirjing the PM..
fraction. The sizing device shall{be rither 8
cycione that meets the specificafions n
Section 32 of this method or & cescade
impactor that has been calibrated using the
procedure in Section 5.4 of this method.

2.1.3 Filter Holder. 63-mm. s{ainiess steel.

filter. Note: Mention of trade n:
specific products does not cons
endorsement by the Environme
Agency.
21.4 Pitot Tube. Same as 1n|Method S.
Section 2.1.3. The pitot lines shall ba mage of
heat resistant tubing and attaciied to the
prabe with stainless steei fittings.
2.1.5 Probe Liner. Optional. pame as in
Method S, Section 2.1.2.
21.8 Differenual Pressure Gauge.
Condenser. Metering Sysiem. Barometer. and
Cas Density Determination Eqyipment. Same
as in Method 8. Scctions 2.1.4. gnd 2.1.7
through 2.1.10, respecuively.
2.2 Sampie Recovery.
221 Nozzie. Sizing Device.|Probe. and
Filter Holder Brushes. Nylon bgistie brushes
with stainless stest wire lhlﬂlTlnd handles.
properly sized and shaped for ¢ieaning the
nozzie. sining dedvice. probe of probe liner.
and filter hoiders.
222 Wash Bottles. Glass Sampie Storage
Contsiners. Petri Dishes. Grad$ated Cylinder

Hute
ttal Pratection

and Bulance. Plustic Slorage Comtainers.
Fuansl end Rubbas Policaman. and Fennel.
Same as in Method 5. Sections 22.2 through
2.2.8. ruspectively.

2.3 Anaiysis. Sume as in Method S.
Section 2.3.

J. Reagents

The reagents {of sampling. sample
recovery. and analysis are the samc as that
specified in Method §. Sections 3.1, 3.2 and
3.3. respectively.

4. Procedure

4.1 Sampung. The compiexty of this
method is such that. in order to obtain
relisble resuils. teswre shouid be traincd and
expertenced with the test procedures.

4.1.1 DPretest Preparation. Same as
Method 5. Section 4.1.1.

$1.2 Preliminary Determinations. Same as
. Method 5. Section ¢.1.2. except use the
directions on nozzie siza selection and
sampling time in this method. Use of any
nozzle greater than 0.18 in. in diameter
require a sumpling port diameter of 8 inches.
Also. the required maximum number of
{raverse points at any location shall be 12

4121 Tha sizing device must be in-stack
or maintained at stack lemperature during
sampling. The blockage effect of the CSR
sampling sssembly wiil be munimal if the
cross-sectional aren of the sampling
assembly is 3 percant ot less of the cross-
sactional area of the duct. If the cross-
sectional area of the assembly is grester thun
3 percent of the cross-sectional area of the
duct. then ¢:ther determines the pitot
coefficient at sampling conditions or use &
standard pitot with a known coefficient \n a
configuration with the CSR sampling
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isemoty such that flow aistarvsnces are

‘Mmmized.

41.22 The setup caiculations can be

2rtormea bv using the followms proceaures.

+1.2.2.1  in oraer 1o mantain a cut size of
S} rmoan the 91zing device, the flow rate
‘rourn the swzing gevice must be mawtained
1 a constant. giscrete vaiue dunng the run. if
‘e s1zing cevice 13 a cvcione that meets the
.es1gn specitications in Figure 3 of this
Tethod. use the equations i1n Figure 4 ot this
Tethod to caiculate three onfice heads (AH)L
'ne at the average stack temperature. and the
ither twn at temperatures =28 °C (=50 *F)
»i the average stack temperaiure. Use AH
calculated at the average stack temperature
s the pressure head for the sampie flow rate
48 long as the stack temperature during the
run 18 within 28 *C 150 *F] of the average
stack temperature. if the stack temperature
varies by more than 28 °C [S0 'F). then use
'he appropriate AH,

4.1.2.2.2  [f the mizing device 1y a cvcione
-hat does not meet the design specifications
'n Figure J of this method. use the equations
in Figure 4 of this metnod. except use the
oroceaures 1n Section 5.3 of this method to
“etermune Q,. the correct cvctone tlow rate
:or a 10 um size.

11223 To seiect a noxrie. use the
~qusuionsin Figure 5 of this mernod 10 caiculute
ZPmia 4010 AD.,,, (0T exch nozIie 8t 2l three
‘emperatures. If the s121n9 device 18 a cyctione
‘hat does not meet the desien specifications
in Figure J of this method. the example
worksheets can be used.

4.1.2.2.4 Correct the Method 2 pitot
readings to Method 201A pitot reaaings by
~ultiplying the Method 2 pitot readings by

i@ square of a ratio of the Method 201A pitot
. vefficient to the Method 2 putot coeificient.
Select the nozzie for whrch ApPme untd APmes
hracket all of the cotrected Method 2 pitot
readings. (f more than one nozrie meets this
requirement. seiect the nozze siving the
zreatest symmetry. Note that if the expected
21tot renaing for one or more pomts is near a
Limat for a chusen nozzie. it may be outswde
‘ne himits 4t ihe ume ot the mn.

+1.2.2.5  Vary the dweil uma, ur sampling
‘me. ul cHCN Uaverse poult proporuonately
~ith the paunt veioaty. Use the equanons in
Figare 6 of this method to calculate the dweil
time at the {irst point and at esc subsequent
potnt. it is recommenaed that the aumber of
minutes sampted at each pownt be rounded to
'ha neurest 15 seconds.

1+.13 [Preparauon of Collecuon Train.
Same as 10 Method S Secuon 4.13. except
umut direcuons about a giass cycione.

4.1.4 Leak-Check Procedure. The sizing
fevice 18 removed before the post-test leak-
check to prevent any aisturbance of the
cotlected sample prior to anaiveis.

4.1.4.1 DPretest Leak-Checi. A pretest leak-
check of the enuire sampling train. inciuding
‘he s1zing device, 13 required. Use the jeak-

heck procedure in Method 5. Section 4.1.4.1
‘0 conauct a pretest leak-check.

4.1.4.2 Leak-Checks Dunag Sampis Run.
Same as in Method 5. Section 4.1.4.1.

4.1.43 Post-Test Leak-Check. A leak-
heck is rcquired at the conciusion of each

ampling run. Remove the cycione before the
‘ak-check to prevent the vacuum created by
1@ cooung of the prooe from aisturbing the

collected sampie and use the procecure tn
Method S, Section 4.1.4.3 to conauct a post-
lest ieak-checkx.

413 Method 201A Train Operation. Same
48 it Method 5, Section ¢.1.5. except use the
procedures mn this section for sokinetic
sampling and flow rate adjustment. Maintain
‘he fiow rate caicuiated in Section 4.12.2.1 of
‘his method throughout the run provided ths
stack temperature ts within 28 °C {50 °F) of
‘he temperature used 1o caicuiate AL {f stack
'emperstures vary by moce than 28 *C (50 °FL
use the appropriate AH vaiue calculated in
Section 4.1.2.21 of this method. Calcuiate the
dwaeil time at each traverse point as in Figare
8 of this method.

1.18 Caliculation of Percent lsokinatic
Rate and Aerodynamic  ° Sizs ([ke}
Calculate percentisoka: - rate and Die (320

Calcuiations. Section 8 . ..is method) to
determine whether the test was vaiid or
another test run shouid be made. If there was
difficuity in maintaining isokinetic sampiing
rates within the prescnbed range, or if the D
{s not in 1ts proper range because of source
conditions. the Administrator may be
consuited for possible vanance.

4.2 Sampie Recovery. If a cascade
impactor is used. use the manufacturer s
recommended procedures for sampts
recovery. If a cycions 13 used. use the sume
sample recovery us that m Method 5. Section
4.2, except an increased number of sampie
recovery containers is required.

4231 Container Number 1 (In-Stack
Filter}. The recovery shail be the same as that
for Contawer Number 1 in Method S, Section
4.2,

423 Cuatainer Number 2 (Cyclone or
Large PM Catch). This step is optionsl The
anisalupetic error for the cyclons PM is
theoreucally larger than the error for the
PMe catch. Therefors, adding ail the
{ractions to get a total PM catch is not as
accurate as Method $ or Method 201
Disassembie the cyclone and remove the
nozzle to recover the large PM caich.
Quanttauvely recovar ths PM fram the
intenor suriacas of tha nozzie and cyclone.
»xciuding the “tum around” cup and the
intenor surfaces of the exit tube. The
recovery shall be ths same as that for
Container Number 2 in Methad 5. Seclion 4.2

424 Coantainer Number 3 (PMu).
Quaatitatively recover the PM from ail of the
surfaces irom the cycione exil to the front
haif of the 1n-swack filter holder. including the
“turn around cup inside Lhe cycione and the
intenor suriaces of the exnt tube. The
recovery shail be the same as that for
Coatainer Number 2 in Method 5. Section 4.2

428 Container Number ¢ (Silica Gel). The
recovery shall be the same as that for
Container Numbez 3 in Method 5. Section 4.2

4.27  Impinger Water. Same ss in Method
5. Section 4.2. under ‘Impinger Water."

4.3 Analyms. Sume as in Method 5.
Section 4.3. except handle Method 201A
Container Number 1 like Container Number 1.
Muthod 201A Contsiner Numbers 2 and 3 like
Container Number 2. and Method 201A
Container Number 4 like Cootainer Number 3.
Usa Figure 7 of this method to record the
weights of PM collected. Use Figure 5-3 in
Method 5. Section 4.3. lo record the volumae of
water coilected.

1.4 Quality Coatrot Procedures. Sume as un
“{ethod 5. Section 4.4.

3. Calibration

Maintain an accurats laboratory log of all
caisbrations.

5.1 Probe Nozzie, Pitot Tube, Metering
System. Probe Heater Calibrauon.
Temperature Guuges. Leak-check of Matenng
Svstem, ana Barometer. Same as 1o Method S,
Secuon .1 through 5.7. respectively.

5.2 Probe Cyclone and Nozzis
Combinauocns. The proos cycions and nozzle
combinauons need not be calibrated if both
mest design speciiications un Figures 2 and 3
of this method. if tha nozzies do not meet
design spacifications. then lest tha cycions
and nozzis cambinations for conformity with
performance specifications (PS’s) in Table 1
of this method. If the cycions doss aot mast
design specifications. then the cyicone and
nozzis combination shail conform to the PS’s
and calibrate the cycione to determine the
relationship between flow rate. gas
viecosity. anag gas densty. Use the
procedures 1n Section 5.2 of this method to
conduct PS teats and the procedures in
Section 5.3 of this method to calitrate the
cycions. The purpose of the PS tests are to
conform that the cycione and noszie
combination has the deswred sharpness of cul.
Conduct the PS lests in a wind tunasi
described in Secuon 6.2.1 of this method and
particie gsnsrmuon system described in
Section .22 of this method. Lise five parniicis
sizes and thres wind velocitiss as listad in
Table 2 of this method. A sunimum of thres
repiicata measuremants of collection
cfiiciency shail be periormed for esch of the
15 conditions hsted. for a munianum of 45
msasurements.

$.21 Wind Tunael Perform the
calibration and PS tests in a wind tunnel (o
equivalent test apparatus) capable of
estabiishing and maintaining the required gas
stream veiocities within 10 percent.

5.22 Parucle Generation System. The
purticie generation sysiam shall be capable of
producing sond monodispersed dye particies
with the mass median aerodynamc
diameters specified in Table 2 of this method.
Perform the particle size distribution
venfication on an integrated sample oblained
during the sumpling pertod of each test. An
accepluble aiternauve is to venfy the size
distribution of samples obtained before and
after each test. with both sampies required to
meet the dimf:t:r and monm
requirements for an rccepta

e:.u.t Establish the size of the solid dye
particies delivered to the test section of the
wind tunnei by using the operating
perameters of the particle generation system,
and venfy them during the tests by
microscopic examination of umphq of the
particies cotlected on a membranae filter. The
particie size. as established by the operating
parameters of the.generation system. shail be
within the tolerancs specified in.Table 2 of
this method. The precision of the particle size
verification techniqus shall be st least =0.9
um. and particie size determined by the
venfication technique shail not differ by more
than 10 percent from that estabiished by the
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‘perating parameters of the particle
Icneration system.

5.2.2.2 Certify the monodispersity of the
~arucles for eacn test either by microscopic
nspecuon of coilected parncies on filters or
~v other suilable momitonng techniques such
s an optical particie counter followed by &
—uitichannel puise neight anaivzer. if the
~roportion oi muitipiets and satellites in an
1erosol exceeas 10 percent by mass. the
carticle generation system s unacceptable
‘ar the purpose of this test. Multipiets are
particies that are sggiomerated, and sateilites
are particies that are smailer than the
specified nize range.

$23 Schemauc Drawings. Schematic
deawings of the wind tunnei and blower
system and other information showing
compiete procedursi detatis of the test
atmosphere generation. venfication. and

(Es+Ea+E)*

delivery techniques shail be furnished with
calibration data to the reviewing agefcy.

5.2.4 Flow Measurements. Measuie the
cvcione eair flow rates with 8 dry gas neter
and s stopwatch. or a caiibrated oniike
system capable of measunng flow rafes to
within 2 percent

5.25 Performance Speciication
Procedure. Establish test parucie ge
operation and veniy parucie s1ze
microscopically. If monoaispenty is 10 be
vonfied by measurements at the beginnng
and the end of the run rather than by an
integrated sample. these measureme ts may
be made at this lime.

5.25.1 The cycione cut size, or
cyclone is defined here as the particie siz8
having s 50 percent probability of
penetration. Determune the cycione
at which Dse is 10 pm. A suggested frocedure
is to vary the cyclone flow rate whilp keeping

rator

L |

3

{ { (E'+Ea'+E?
o=
2

If o exceeds 0.10. repest the replicated runs.

5.2.5.4 Measure the oversil efficiency of
the cycione and nozzie. E.. at the particie
s1zcs and nominai gas velocities in Table 2 of
this method using the following procedure.

5255 Set the air velocity and particle
size from one of the condilions in Table 2 of
this method. Establish isokinetic sampling
conditions and the correct flow rate in the
cycicne (obtained by procedures in this
section) such that the Dye is 10 um. Sample
long enough to obtsin =3 percent precision
on total collected mass as determined by the
precision and the senmtivity of measunng
techmgue. Determine sepsrately the nozzie
catch (m.), cycione catch (m,). cycione exit
tube (M), and collection filter catch {my) for
each parucie nize and nominal gas veiocity in
Tuble 2 of this method. Calculate overaii
efficiency (E.) as foilows:

(Ma+m.)
Eg = — X100
(Mg + Me + My +My)

5.25.8 Do three replicates for each
combination of gas veloaity and partucic size
in Table 2 of this method. Use the equation
below to calculate the average overail
efficiency {Eqtes:} [OF €8ch combination

Q= :—::[ (3000)(Ki)—b ]

where:
:n=Slope of the caiibration iine.
b = y-intercept of- the caiibration line.
Q,=Cyclone ilow rate for & cut size of 10
wm. cmi/sec

following the procedures descnbed fin this
secuon for determunming eificiency.
Esieve = (E1 +Ea + Ee1/3
Where Ei. Es. and Es are replicate
messurements of E,.

5257 Use the formula in Secti
10 caicuiste o for the replicate
measurements. lf o exceeds 0.10 o
particle sizes and nominai gas vel
not within the limits speaified in T
this method. repeat the replicate

$28 Criteria for Acceptance. F
the three gas stream velocities. plo
as a function of particle size on Fi
this method. Draw smooth curves
particle sizes. Eveee shall be wathi
banded region for all sizes. and th
shall be 50+0.5 percent at 10 pm.

5.3 Cycione Calibration Proce:
purpose of this procedure 18 to de
relationship between flow rate. ga
gas density, and D

5.31 Calcuiste Cyclone Flow Rate.
Determine flow rates and Due's forjthree
different particle sizas between S hm and 15
m. one of which shail be 10 um. All sizes
must be determined within 0.S um{ For each
size. use a different temperaturs within 60 °C
{108 °F) of the tempersture at whith the
cycione 18 to be used and conductjtriplicate
runs. A suggested procedure is 10 keep the
particie size constant and vary the flow rate

viscosity.

-te.0~ud T. r‘,ﬂ" H

M. P,

d =Diameter of nozzie. cm.

T,=Stack gas temperature. R.

P, = Absolute stack pressure. ir}. Hg.

M, =Molecuiar weght of the sfaci gas. 1b/
1b-mole.

1 constant parucie siz? of 10 um. Measure the
PM cotiected 1n the cyvione {m.). the exit tube
(m,). and the filter {my}. Calculate cycione
cificiency (E.} for each tlow rate as follows:

Me
E - x 100
(M + My +Me)

5282 Do three replicates and calculate
the average cycione efficiency (Ectove} @8
follows:

Ederg =(Ei1 + Ea +Ee)/3

Where Ei. Ea. and Ea are replicate
measurements of E.

52853 Calculate the standard devistion
() for the repiicate measurements of E, as
follows:

5311, On log-log graph paper. plot the
Reynoids numoer (Re) an the abscissa. and
the square root of the Stokes S0 number
|(Stkas} ) ON the ordinate for each
temperature. Use the following equations to
compute both values:

49 Que

Re = :
dere # Hare

4 Qoo (Dre)? ]5‘:

el & = [
(Sthel 9 ¥ pad’

whetre:

Qqe=Cycione flow rate. cm?/sec.

p=Gas density, g/cm?

depe = Diameter of cycione inlet. cm.

e = Viscomty of gas through the cyclone.
micropoise.

Dse = Acrodynamic diameter of a particle
having a 50 percent probability of
penetration, cm.

5.3.1.2 Useas linear regression snalysis to

determine the siope (m) and the Y-intercept
(b). Use the following formula to determine
Q. the cycione flow rate required for a cut
q1ze of 10 pm.

dl.‘ l.ﬂli-'. *

Ky m=4.077 % 10°% S

5313 Refer to the Method 201A
operators manusl. entitied Application Guide
‘or Source PMhe Measurement with Conssant
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,umpiing Aate. for directions in the use of
‘~1s equation for Q in the setup caiculations.
5.4 Cascaae impactor. The purpose of
iibrating & cascade impactor ts to
.etermine ihe empiricai constant {STKs ).
wnich 18 specific to the impactor and which
~ermuts the accurate determination of the cut
;1ze of the impactor stages at field conditions.
't is not necessary to calibrate each
.ndvidual impactor. Once an impactor has
een caitbrated. the calibration data can be
1ppited to other impactors of identical desren.

5.4.1 Wind Tunnoei Sams as in Section
321 of this method.

5.42 Parucle Generation System. Sume as
‘n Section 5.2.2 of this method.

5.4.3 tiardware Configuration for
Callbrations. An impaction stage constrains
an aerosol to form circuiar or rectanguiar jets.
which are directed toward a suitable
substrate where the larger aerosol particles
are collected. For calibration purposes. three
stages of the cascade impactor shail be
discussed and designated calibration stages
1. 2. and 3. The firat calibration stage consisis
»f the collection substrate of an impaction
stage and ail upstream surfaces up to and
‘nciuding the nozzie. This may inciude other
nreceding tmpactor stages. The second and
‘hied cahibration stages consist of each
-espective collection substrate and ail
.pstream suriaces up to but excluding the
-oilection substrate of the preceding
calibration stage. This may wnciude
intervening impactor stages which are not
designated as calibration stages. The cut size.
ot Dwe. of the adjacent calibration stages shall
differ by a factor of not less than 1.5 and not
~nore than 2.0. For example, if the first
alibration stage has & D of 12 um. then the
Dse of the downstream stage shail be between
6 and 8 um.

5.4.3.1 [tis expected. but not necessary.
that the compiete hardware assembly will be
used in each of the sampiing runs of the
calibration and performance determinations.
Only the first caiibration stage must be tested
..naer 1sokinetic samphing conditions. The
+econd und third cailbration stages must be
alibrated with the cotiection substrate of the
areceding caitbration stage in plsce. 80 that
Jus flow patterns exisung in field operauon
will be simuiated.

5.4.3.2 Each of the PMue stages shouid be
calibrated with the type of collection
substrate. viscid matenial (such as grease) or
giase fiber. used in PMie measurements. Note
that most matenals used as subsirates et
clevated temperatures are not viscid at
aormal laboratory conditions. The substrate
material used for calibrations should
mimmize particle bounce. yet be viscous
enougn to withstand erosion of deformation
by the impactor jets and not interfers with
the procedure for measunng the coliected
M.

5.4.4 Culibration Procedure. Establish test
particle generator operation snd venfy
parucle size microscopically. If
monodispersity is to be venfied by
mneasurements at the beginning and the end
of the run cather than by an integrated .
sample. these measurements shall be made at
‘his time. Measure in triplicate the PM

-ollected by the caibrsuon stage (m) and the
PM on au surfaces downstream of the

respective caiibration stage \m') for au uf the
‘low rates and particie size comoinatuiuns
shown in Table 2 of this method. Techniques
of mass measurement may inciude the use of
a dye and spectrophotometer. Particies on the
.pstream mde of a jet plate shall be inciuded
with the substrate downstream. except
.egiomerates of particles. which shali be
inciuded with the preceding or upstream
substrata. Use the foliowing forcwia to
calculate the codection efficisncy {E) for eacn
4

5.4.4.1 Use the formuia {a Section $2.3.3
of this method to caiculats the standard
devistion (o) for ths repticats messurements.
If o exceeds 0.10. repeat ths repiicats runs.

8.4.4.2 Use the following formuia to
calcuiate the average coliection
(Ewes) fOr sach wet of replicase measurements.

Berg=(Es +Ee +Ea)/3
where E,. Ea, and Es are replicate
measurements of E.

5.4.4.3 Use the following formula to
calculate Stk for each E, ..

D*Q

Stk ——
gllAdQ

where:

D = Aerodynamic diameter of the test
particle. cm (g/cm 4.

Q =Gas flow rate through the caiibration
stage at inlet conditions. cm?/sec.

u=Gas viscosity, micropoise.

A = Total cross-sectional area of the jets of
the calibration stage. cm?

d,=Diameter of one jet of the calibration
stage, cm.

5.4.4.4 Determine Stk for each
calibration stage by plotting E,., versus Stk
on log-log paper. Stkss is the Stk number at 50
percent efficiency. Note that particie bounce
can cause efficiency to decresse at high
values of Stk. Thus. 50 percent efficiency can
occur at muitiple values of Stk. The
calibration data shouid clearly indicate the
value of Stkes for mimimum particle bounce.
Impactor efficiency versus Stk with minumai
particle bounce s charactenzed by a
monotomically incressing function with
co&\.oum or increasing siope with increusiny
S

5.44.5 The Stk of the first calibration
stage can potentiaily decrease with
decreasing nozzle size. Therefors.
calibrations should be performed with
enough nozzie sizes to provide a measured
value within 25 percent of any nozzie size
used in PMie measurements.

S.4.8 Criteria For Acceptance. Plot E,., {or
the first calibeation stage versus the square

C, = Viscositv constant. 1.05X107*
nicropoises K {3.24x10™* micropose/
‘R

C. = Viscusity constant, 53.147 micropoise/
fraction Oa.

Ca == Viscostty constant. 74.143 micropoise/
fraction H,O.

Do m Diameter of parucies having a 50
percent probability of pensiration. pm-

¢, =Stack gus iracuon Gy, by voiume. dry
bams.

K. = 03858 ‘K/mm Hg (17.84 “R/in. Hg)-

M, = Wet molecuiar weight of mixed gas
through the PMue cycione. g/g-moie (1b/
1b-moie).

M, =Dry molecular weight of stack gas. 8/
g-moie {1b/1b-moie).

., = Barometric pressure at sampling site,
mm Hg {in. Hg).

P,=Abuolute stack pressure, mm Hg (in.
Hg).

Q,=Total cyclone flow rate at wet cyclone
conditions. m?/min {ft3/min).

Quiee = Total cyclone.ilow rate at standard
conditions. dscm/min (dscf/min).

T =Average absolute temperature of
meter. 'K (*R).

T, = Average absolute stack gas
temperature. ‘K ("R},

V oioaas = Volume of water vapor in ges
samplie (standard conditions). sc {sct).

9=Total sampiing time. min.

e = Viscomity of mixed cycione gas.
micropoise.

Jiwa = Viscomty of standard air, 180.1
micropoise.

82 Analysis of Cascade impactor Dats.

Use the manuifacturer's
procedures to anaiyze data from cascads
impactors.

63 Analysis of Cyclone Data. Use the
following procedures 10 snaiyze data from a
sinale stage cycione.

8.3.1 PM. Weight Determine the PM
catch n the PMie range from the sum of the
weights obtained {rom Container Numbers 1
and 3 less the acetone blank.

832 Total PM Weight (optionail.
Jelermine the PM catch (or greatse than PMe
{rom the wewght obtained from Coatainer
Number 2 less the acetone blank. and add it
to the PMie weight.

6.3.3 PM, Fraction. Determine the PMie
{raction of the total particulats W_ﬁ‘ll by
dividing the PMse pank:cuhlc weight by the
\otal particulate weight.

0.3.': Aerodynamic Cut Size. Calculate the
stack gas viscosity a8 follows:

peremCi +CeT +CaT +Caloa=CoBue

6.3.6.1 The PM.s flow rate. at sctual

root of the ratio of Stk to Stke on Figure 9 of
this method. Draw e smooth curve through ali
of the points. The curve shall be within the
banded region.

8. Calcuiations

6.t Nomenciature.
B..= Molsture fraction of stack. by volume,
dimensroniess. .
C, = Viscosity constant. 51.12 micropoiss
for °K (51.05 micropoise for °R).
Ca = Viscosily constant. 0.372 micropoise/
°K (0.207 micropowse/°R).

cycione conditions. 18 calculated as follows:
e
- +
@ Ki P, 4

6342 Calculute the moleculareveigit on
a wet hasis of the stack gas &8.

M, = M{1-8e) + 18.0(Bss) :

83.4.3 Calculate the actusl Dew of the
cycione for the given coaditions as follows:
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w here B, =0.027754 for metric units {0.15825
3¢ English untts).

8.3.5 Acceptable Resuits. The resuits are
acceptable if iwo conditions are met. The
first 18 that 9.0 um < Dre < 11.0 um. The
second is that no sampling points are outside
AP NG ADme, or that 80 percent < [ < 120
percent and no more than one sampling pouwnt
is Oul81de AP NG APreas- U Due is less than
9.0 um. reject the resuits and repest the test.

Q10

SN S B i

* Bibliogropny

1. Same as Bibliogrephy in Method 5.

2 McCain. |.D. }.W. Ragland. and A.D.
Williamson. Recommended Methodpiogy for
the Determunation of Particle Size
Distributions in Ducted Sources. Firjal Report.
Prepared for the California Air Resqurces
Board by Southern Research Institute. May
1986.

3. Farthing, W.E.. 5.S. Dawes. A.D}.
Williamson, |.D. McCain. R.S. Martin. and

|.W. Ragland. Development of Sampling
\Methods for Source PMwe Emissions. Southern
Research Insutute for the Environmentai
Protection Agency. April 1968. NTIS PB 89
190375, EPA/600/3-88-088.

4. Application Guide for Source Phhe
Measurement with Constant Sampling Rate.
EPA/600/3-88-057.
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d

|

Y

f

k3

Nlozzl2 Cone Qutside Straight inlet Total lLeagth
Diamerter Angle, 2 taperc, & length, 2 L
(inches) (degreas) (degrees) (inches) (inches)
0.138 4 15 <0.05 2.653+0.05
0.1%50Q 4 15 <0.05 2.553+0.05
0.164 s 15 <0.9S 1.970+0.05
0.180 6 1S <0.05 1.572£0.05
Q.197 6 15 <0.05 1.491:0.05
0.215 6 15 <€0.05 1.4S5 *0.0S
0.223 8 15 <0.05 1.45 *0.05
0.264 S 15 <0.05 1.45 £0.05
0.300 4 15 <0.05 1.48 +9.0S
N.342 4 15 <0.05 1.45 20.05
1.322 3 19 <0.05 1.45 £2.0S

Figure 2. HNozzle design specifications.

77
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Cyclone [nterior Dimensions

L 0 —ed
om | |
LA ICh T P
- ’ o S
e
0.10 in. *.- .| }. r
B ——— 0D o 3
H +
|

‘Haup .

p-o*—-O'.

Ocup

Dimensions (+0.02 cm, $0.01 in.)

Oin 0 De 8 H h y4 s | Heup | Ocup | De Dg
cm 127 | 447 | 150 | 1.88 | 6.35 | 224 471 | 157 | 225 | 445 1.02 | 1.24

inches 0sa | 1.76 | 053 | 0.74.| 274 088 | 1.85 | §.62 | 0.89 1.75- | 0.40 | 0.43

Figure 3. Cyclone design specificatipns.

78

NG CODE $560-60-C
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Jarometric pressure.
Pogee ifl. Ha=

Stack static pressure.
Pe.in. thQO=

Average stack temperature.

] -
.- =

Meter temperature. t.,,

Onfice ala. 1. i1.0=
(las anatvais:

“COy =

YO =

<=

Figure 4. Exampie warksheet 1. cyclone
flow rate and AH.

e [ 2

Culculate Al for three wemperatures:

Q,=0.002837 pn, {

Ny + W0 =
Fraction moisture content.
Bey=
Molecuiar weignt of stack ras. drv basis:
Me=0.44 (%C0:] +0.32 [ 0,)+0.28
{%Ns+%C0) = .b/1b moie
Molecuiar weight of stack gas. wet basis:
Me=M,(#-Bojvi8iBd= — 1b/
Ib maie
Absoiute stack pressure:

=

{t, +460) ] 02049
M-P.

Orifice pressure head (Af1) needed for
cycione flow rate:

(1-8.,} P, st M, 1.083 AHe

Maximum ang miaimum veiociies:

Veun = V,

Figure 5. Exampre worksheet 2. nozzle
selection.

3Pum

02457 + [ 03072 —

0.4457 + [ 0.5080 —

, +460 P~

Stack viscomity, ..
mropose = _____
Absolute stack pressure.
P.in.Hg =
Average stack temperaturc,
te°F =
Meter temperature. i, °F =
Mathod 201A pitot cocfiicient.

C, =
3.038 Q,
vy = ——Q_ = ftfsec
0,?

02603 Q,* u,
]“

"
Va©.

02803 Q,* p, ]
} .

".L $

4

Maximum and minimum velocity head
vaiues:

p‘ un‘vwd:
1.3088 X 197¢ ————— _

(te + worce’

P
Py=Py, r =
13.6

in. Hg

Viscosity of stack ras:
He=152.418+0.2552 ¢, +3.2355x 107*
1,2 40.53147 (%0;) = 74.143 Beu =
micropoise
Cyvclone flow rate:

*Imin

in. HO

Cyclone ilow rate. {t*/min.

Q. = — SPe .
Method 2 pitot coeificient.

Matleculur weight of stack gas. wet basis,
Meg= ——

Nozzic diamcter, Dy, in. =
Nozzle veiocity:

ft/sec

ft/mec

in. H.0
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S

v———

Py M. (Vaual?
APeoag = 1.3888 X 10°¢ T =
(t. + 460 C,*

. H0

*Jorzie NG. ‘ i

Velocity traverse data:

GC,
Ap{Method 201A) = Ap(Method 2} [ . ]
G
Total run time. minutes = where:
Number of traverse points = 1, mdwell time at first traverss potnt.
minutes.

Ap’r =the velocity head at the first traverse

At subsequent traverse points. measure the
velocity Ap and caiculats the dwell time
by using the following equation:

»

Ap' (Total run time}
L= { by point (from a previous traversel, in. H:0.
AP eve {Number of ponts) AD'ee =the square of the average square
root of the Ap's (from a previous veiocity|
traverse), in. t1:0.
UL
tgm —— (ap)%. A=23." * ° total number of sampling puints
(apal ™
™ vhere: Ap.=measured velocity head at point n. 1.

Apy mdweil time at first traverse point.

. =dweil time at traverse pont n. minutes. H,0. minutes.
Figure 6. Exampie worksheet 3. dweil time.
5 Port | l
Pount NO -
EY- t | ao | t Ao | 1 J ap t
' .
|
Plant | TABLE 1.—PERFORMANCE SPECIFICA.
Wengiwn of PM.e { .
gﬂﬁfm Conaner No. s 1T - i ":' TIONS FOR SOURCE PMe CYCLONES
. are Sigtt
Filterno. — weght | wegnt | gmn AND NOZZLE COMBINATIONS
Amount of ligud lost dunng
transport ; ! ' Parametsr Unets Spsofications
Acetone blank voiume. mi ' ;
Acetone wash voiume, mi (4) Towst 1. Collecoon Peroent....., Such that
(s T etficiency. collechon
[{5] [ — Less acetons ‘ oficioncy tais
Acetone blank conc.. mg/mg {Equation 5~4. bignk ] within ervelops
Method 5) oo — A speafied by
Acetone wush blank. mg (Equation 5-5. Weignt of Ph.. : Secton §.2.6
\Methoa 5) . 'ou:'l::n 8.
Figure 7. Meathod 201A anaiysis sheet. 2 mc'mw“"'f" PR e
dlammeer.
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TABLE 2.—PARTICLE SIZES AND NOMINAL
GAS VELOCITIES FOR EFFICIENCY

Sarticle size Target gas vetocities (m/sec)

tamy*

T+10 | 'S=1S5 | 25%=25

* Mass median eerodvnanmic diameter.
BILLING CODE 8540-50-00
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| | l { i |
8 - l "T
q —
D= m e m—
Q
=z
“ 70— —
3] .
- &b —
(V7))
z O
‘0 o -
% 17¢v < T m/fs
e X —
93<v< 17 /s
20 -
vy<Im/s .
10 -
S P —
i | P11 [ [ 1
1 2 4 § 8 10 2 0
AERGDYNAMIC DIAMETER um) L ar1-a0
Figure 8. Efficiency envelope for the PM;, cyclane.
| | | | i |
” =
” S
>
Q9 s0t— —
7 ]
3 M —
[ =3
s S —
[,
§ 50 —
g_ 8 17€v < m/s ]
m pr—
e<r< 1T m/s
m aom—
v<9Im/s
10 —
s b _—
| ] L1 l I
LR o2 4. 6.8 08 ! r 4
Vv STK /STK
- so 11t
Figure 3. Efficiency envelopae for first calibratipn scage.
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KEY TO AVIATION WEATHER OBSERVATIONS . . . .

NOAA /PA 73029

LwaDXy cover contractions I~~lﬂ ascending

{(Vv=Varnabie)

Reported in statute mies and fractions.

RVR 1s reported trom some stations. Extrerme vaiues during

LOCATION VISIBILITY ‘ ‘

l‘?.‘z%:‘:é‘ig sy anp ceiuing | HESTRERION PRESSURE Ti::;i%::? WIND A" REMARKS AND CODED DATA

NEPORTe TO VISION ‘
‘M‘C SA §758 | 15 SCTM28 OVC 1R-K 132 /58/56 /18687 7993/ RPALVR20V4LS ‘

SKY AND CEILING VISIBILITY RUNWAY VISUAL RANGE (RVR) "

ger. Figures preceding contractions are
1ghts 1n hundreds of feet above station.

.y cover contractions are:
CLR Clear: Less than 8.1 sky cover
SCT Scattered: 2.1 to 0.5 sky cover.
BKN Broken: 9.6 to §.9 sky cover.

| OvC

—X Partial obscuration: 8.9 or

(bases at surface).

ceiling iayer and indicates
height was obtained. Thus:

E Estimated
height

M  Measured

W indefinite

$all

:'r;dccates a’v-nablo ceiling.

Overcast: More than 9.9 sky cover
— Thin (When prefixed to SCT. BKN. [ 3*
ove)

less of
sky hidden by precipitation or ob-
structon to vision (bases at surtace)

X Obscuration: 1.8 sky hidden by pre-
cipitation or obstruction to Vision

Letter preceding height of layer identifies
how celing

numerical value,

{no si1gn) Modaerate: — Heavy
WIND

tn KNOts.

mi/hr.)

4P knots.
ALTIMETER SETTING

always omitted from the report.

WEATHER AND OBSTRUCTION TO VISION SYMBOLS

Direction n tens of degrees from true north, speed
2000 indicates caim. G indicates gBusty.
Peak speed of gusts follows G or Q when
squail are reported. The contraction WSHFT followed
by GMT time group in remarks indicates wingshift
and 1ts time of occurrence. (Knots X 1.15=statute

gusts

EXAMPLES: 3627 =360 Degrees. 27 knots:
3627G40=36@ Degrees. 27
knots. pesk speed In gusts

The first figure of the actual altimeter setting

10 minutes Prior to observation sre given n hundreds of teet ‘
Runway identitication precedes RVR repor:

A -y ~ cr crysiany o Snow
80 Blowing Jus! £ lcetog SG Snow grany PILOT REPORTS (PIREPS)
BN e Ice peitety P Snow peltely
8s IPW Ice Deliet SNOwers  SW  Srow snowe s When available. PIREPS, in tixed-formats are appended to
o *  Smone T Tnuncerstarmi weather observations. The PIREP i1s gesgnated by UA
3 . Orirse T+~ Severe thungerstorm
Grounda log w Han L freening aradie
W mare RW Hewn snowers IR trevring ran DECODED REPORT
Precipitation intensities are indicsted thus: — LiIgnt: Kansas City: Record observation taken at 0758 GMT 1500 teet

scattered ciouds, measured ceihng 2500 feet overcast, visiDil
ity 1 mile, hght rain, smoke, sea-level pressure 1013.2 muiy
bars. temperature 58°F, dewpoint 56°F. wind 18C°. 7 knots,
altimeter setung 29.93 inches. Runway 34 lett. visual ranpe
or | 2000 feet varniabie to 4000 teet.

*TYPE OF REPORT

SA—a scheduled record observation

SP—an unscheduled special observaticn indicating 3 signifi-
cant change 1n one Or more slements

RS—-a scheduled record observation that aiso qualifies as a
special observation.

s Al three types of observations (SA, SP. RS) are foliowed by a
24 hour-clock-time-group in GMT.

U.S. DEPARTMENT OF COMMERCE — NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION — NATIONAL WEATHER SERVICE

KEY TO AVIATION WEATHER FORECASTS . . . .

TERMINAL FORECASTS contain
ceiling, cloud heights,
vision and surface wind. They are

indicating whether VFR, MVFR.

in the following form:

(ground)

less than 1

DCA 221918: DCA Forecast 22nd day of
month—valid time 182Z-18Z.

18 SCT C18 BKN 5SW-3415G25 OCNL C8 X
1/2SW: Scattered clouds st 1000 feet.
ceiling 1800 feet broken, visibility 5 miles,
light snow showers, surface wind 349 de.
grees 15 knots Gusts to 25 knots. occa-
sional ceiling 8 hundred feet sky ob-

heights.
indicated.
amend the Area Forecast.

information for specific airports
cloud amounts. visibility,

CEILING: identified by the letter “C"
CLOUD HEIGHTS: In hundreds of fest above the station

on expected

weather, and obstructions to

c issued 3 times/day and are valid for 24
hours. The iast six hours of each forecast are covered by a categorical statement

r IFR or LIFR conditions are expected (L in LIFR
and M in MVFR indicate “low” and “‘marginal’). Terrmnal forecasts will be written

CLOUD LAYERS: Stated In ascending order of height
. VISIBILITY: in statute miles but omitted if over 6 miles

WEATHER AND OBSTRUCTION TO VISION: Standard
weather and obstruction to vision symbols are used

SURFACE WIND: in tens of degrees and knots: omitted when

EXAMPLE OF TERMINAL FORECAST

scured, visibllity in moderate
snow showers.

122 CS§ BKN 3312G22: At 12Z becoming
ceding 50P@ feet broken, surface wind
330 degrees 12 knots Gusts to 22.

§4Z MVFR CIG: Last 6 hours of FT after
P4Z marginal VFR due to ceiling.

14 mile

AREA FORECASTS are 18-hour avistion forecasts plus s 12-hour categorical
outiook prepared 2 times/day giving gensral
weather and frontal conditions for an area
ot cloud tops, and icing sre referenced ABOVE SEA LEVEL (ASL): ceiling
ABOVE GROUND LEVEL (AGL); bases of clioud layers are ASL uniess

Each SIGMET or AIRMET affecting an FA asrea will aiso serve to

descriptions of cloud cover.
the size of several states. Heights

SIGMET or]AIRMET messages broadcast by
neis warn
severe and
turbulence
issued for

City for

which may

pilots.
WINDS

casts of
selected

FAA on NAVAID voice chan:
piiots of potentially hazardous weather, SIGMET concerns
extreme conditions of importance to all aircraft, (i.e. icing,
and duststorms/sandstorms). Convective SIGMETS are
khunderstorms by the Severe Storms Forecast Center at Kansas
the conterminous U.S. AIRMETS concern less severe conditions |
be hazardous to some aircraft or to relatively inexperienced

AND TEMPERATURES ALOFT (FD) FORECASTS are 12-hour fore.
lvina direction (nearest 1£° true N) and speed (knots) for
ight levels. Temperatures aloft (*C) are included for all but

tha 3p@@-fgot level.
EXAMPLEY] OF WINDS AND TEMPERATURES ALOFT (FD) FORECASTS:

FD

BASE
VAUl

FT
3000
B80S
3127
JFK
3026

At 600

WBC 121745
ON 121200Z DATA
130000Z FOR USE

6000

1800-0300Z. TEMPS NEG ABV 24000

9000 12000 18000 24000 30000 34000 33000

3425.07 3420-11 3421-16 3516-27 3512-38 311649 292451 28345!

3427.08 3324.12 3322-16 3120-27 2923-38 284248 285150 285749
feet ASL over JFK wind from 330° at 27 knots and tempera-

ture minus B8°C.

TWEB
ual rouge forecssts

route
for a

ONTINUOUS TRANSCRIBED WEATHER BROADCAST)—Individ-
covering a 25-nauticai-mie 20ne either side of the

. By requesting a specific route number, detailed en route weather

2. or 18-hour period (depending on forecast issuance) plus a

synops{s can be obtained.

PILO‘I’SI . . . report Inflight weather to nearest FSS. The iatest surface

wanthe

reports are available by phone at the nearsst pliot weather

briefing office by calling st H+-10.

U.S. DEPARTMENTY OF COMMERCE — NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION — NATIONAL WEATHER SERVICE —REVISED OCTOBER 197¢
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