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1.0 INTRODUCTION

1.1 SUMMARY OF TEST PROGRAM

The U. S. Environmental Protection Agency| (EPA), Office of Air Quality
Planning and Standards (OAQPS), Emission Inventory Branch (EIB) is responsible
for developing and maintaining air pollution emission factors for industrial
processes. EIB is presently studying the stone ¢rushing industry. As part of
this work, EIB sponsored PMI0O particulate emissfions tests at Martin Marietta
Corporation’s facilities in Raleigh-Durham and |Garner, North Carolina. The
specific sources tested were the tertiary crusher at the Garner plant and a
Deister vibrating screen at the Raleigh-Durham plant. This report concerns only
the Deister vibrating screen tests. A separate report presents the test results
at the tertiary crusher.

The PM10 emission factor test procedures were developed and conducted by
Entropy Environmentalists, Inc. (Entropy). The Emfission Measurement Branch (EMB)
of EPA supervised the test program.

The Deister vibrating screen emission testg were conducted using a track-
mounted hood system. The hood has dimensions of 2 feet by 2 feet and was mounted
12 inches above the upper screen deck of the Deistier Screen. The small scale and
the mounting position of the hood ensured that thel normal PM10 emissions were not
significantly influenced by the presence of the hood. The capture velocity in
the hood was set by adjusting the variable speed|DC motor of the tubeaxial fan
installed on the hood outlet duct. The hood capture velocity was selected based
on observations of the fugitive dust capture characteristics of the hood. A
constant gas flow was used throughout the test program. This testing approach
is an adaptation of the conventional "roof monitoring" technique for fugitive
emission testing.

The PM10 emissions were tested using EPA|Method 201A. The tests were
divided into two sets: stone moisture levels |greater than 1.5%, and stone
moisture levels less than 1.5%. These criteria were used based on limited data
concerning moisture requirements of wet suppressipn systems for fugitive dust'-?.
[t was necessary to operate a continuously recording meteorological station next
to the Deister to characterize the wind speed amd direction during the tests.
A set of two ambient PM10 monitors was operated on the upwind side of the Deister
screen in order to determine the ambient levels| entering with the wind. The
observed PM10 emission levels were adjusted to acdount for the PM10 levels caused
by other sources in the facility and in the genéral area. The results of the
PM10 tests are summarized in Table 1-1.

TABLE 1-1. VIBRATING SCREEN PN10 EMISSIONS

PM10 Emissions, Poupds/Ton'

Dry Stone (< 1.5%) 0.00618 |(Without Control)
Wet Stone (> 1.5%) 0.00054 |(With Controls)

'Based on total stone feedrate|from surge pile.




The emission rates determined during both
screen were 1ow. These data are entirely
observations of the plant operation and with the
during all of the wet stone tests. Stone samples
also analyzed and found to have very low levels ¢
70 microns.

1.2 KEY PERSONNEL

The U. S. EPA EIB Project Manager for this
Mr. Solomon Ricks served as the U. S. EPA EMB Pr]
Holzschuh provided technical assistance to Mr.
Manager was Dr. John Richards, P.E. He was assis
Bi1l Kirk. Mr. Horace Wilson and Mr. Steve Witt
testing schedules with the plant personnel and
summary of the key personnel and their phone numb

TABLE 1-2. KEY PERSON

series of tests on the Deister
consistent with the general
no visible emission conditions
obtained during each tests were
f material below approximately

project was Mr. Dennis Shipman.
oject Manager. Mr. Dennis
Ricks. The Entropy Project
ted by Mr. Todd Brozell and Mr.
of Martin Marietta coordinated
provided operating data. A
ers are provided in Table 1-2.

NEL

Telephone Numbers

U. S. Environmental Protection Agency
Emission Inventory Branch
® Mr. Dennis Shipman
Emission Measurement Branch
e Mr. Solomon Ricks
e Mr. Dennis Holzschuh

Martin Marietta Corporation, Inc.
e Mr. Horace Wilson
e Mr. Steve Witt

Entropy Environmentalists, Inc.
e Mr. John Richards
e Mr. Todd Brozell
e Mr. Bill Kirk

(919) 541-5477

(919)
(919)

541-5254
541-5254

781-4550
781-4550

(919)
(919)

781-3551
781-3551
781-3551

(919)
(919)
(919)




2.0 PLANT AND SAMPLING LOCATI

2.1 PROCESS DESCRIPTION AND OPERATION
The Raleigh-Durham plant produces crushed g
road paving. Figure 2-1 is a flowchart of the
plant relevant in this project. The figure w{
labelled "Plant 632 Flow Diagram" provided by M

Rock blasted from various locations in t
to a primary crusher. A large surge pile is ug
stone to the plant processing equipment located
foot by 420 foot conveyor (stream 3) is used
vibrating deck above the secondary crushers. Man
feed rate from the surge pile by means of a load
the discharge end of this conveyor. This instru
plant production rates. Normal production rates
hour.

The scalping screen serving the secondary

inch material produced during blasting or durinp

than 1.5 inch material is conveyed (stream 4) to
sold as product. Typical stone flow levels in st
per hour by Martin Marietta personnel.

Two cone-type secondary crushers reduce
material received from the surge pile. Stone
ranges in size from 6 inches to relatively smal]
both secondary crushers discharges onto a conv
tertiary crusher inlet.

crusher discharge, the main feed conveyor (strea
production with the exception of the fines disch
The main feed conveyor stream passes through a tn
stone to the top of the structure housing the De
Omnicone tertiary crusher. The stone flow to tH
crusher is termed "closed circuit" since oversizeq
adhering to the surface can recirculate thro
crusher”.

At the conveyor discharge point, the ston
which lead to the East and West screens. In ords
weigh belt scale as a production rate monitor, H
rate to the Deister screen being tested by col
sample of stone at a point just upstream of the {
Figure 1 is the conveyor (stream 10) monitoring

The Deister decks are 7 feet wide by 20 fee
degree slope. There are three vertically stacke
mesh opening of 1.125 square inches, for the f

opening of 1 square inch for the last 8 feet of tnavel.

opening of 0.58 square inches and the lower de

DN DESCRIPTION

~anite used for construction and
portion of the Raleigh-Durham
s prepared based on a drawing
artin Marietta.

ne quarry is trucked (stream 1)
ed to provide a steady flow of
adjacent to the quarry. An 8
to deliver the stone to the
tin Marietta monitors the stone
cell type weigh belt scale near
ent is used as the indicator of
range from 500 to 700 tons per

crushers removes less than 1.5
primary crushing. This less
a separate storage pile and are
ream 4 are estimated at 80 tons

the size distribution of the

leaving the secondary crushers

particles. The material from
yor (stream 9) leading to the

The tertiary crusher digcharge stream (stream 16) also
discharges onto this conveyor (now labelled strepm 10).

Following the tertiary

10) contains all of the plant
arge stream discussed earlier.
ansfer station and delivers the
ster vibration screens and the
e Deister screens and tertiary
i material containing some fines
ugh the Deister and tertiary

b feed splits into two streams
ar to check the adequacy of the
ntropy measured the stone feed
lecting and weighing a 2 foot
ronveyor discharge. Point B on
Tocation.

t long and are inclined on a 20
d decks. The upper deck has a
irst 12 feet of travel and an
The middle deck has mesh
ck has slot openings of 0.118
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inches by 1 inch. Stone collecting on the middle
one product stream. Fine particles passing thrd
a separate process stream. Both of these sized
together as "stream 17" in Figure 2-1. The overs
top screen goes to the inlet of the tertiary c
oversized material entering the Tertiary crushern
tons per hour. The stone feed rates to f
approximately equal during the tests.

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

Total pro

2.2 FUGITIVE DUST CONTROL

Wet suppression is used for fugitive dust c
screens. There are water spray nozzles located
tertiary crusher (beginning of stream 10), at th
point, at the top of the stream conveyor above t

nozzles are necessary to maintain wet conditions.
to the Deister screen were off during the tests.

Over-wetting of the rock can cause blinding
of the fines discharge chute underneath the Dei
tests, the plant experienced no significant
However, the wet stone condition test coupled
several test days caused some blockages of the f

2.3 SAMPLING AND EMISSION TESTING PROCEDURES

2.3.1 Fugitive Emission Capture Systems

Since there is not an air pollution control
a fugitive emission capture system is needed to
leaving the upper screen. Entropy considered th
in designing the fugitive emission capture system.
capture systems during several site visits by En

The alternative capture techniques which are gend

emission sources include®’:

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

Jer year.

;

discharge chute near the top of the Deister scr

and lower decks are combined as
ugh all three decks collect as
product streams are designated
jzed material remaining on the
usher. The total quantity of
is estimated to be 300 to 400
he two Deister screens were

The typical operating
duction quantities per year are

bntrol of the Deister vibrating
n the conveyor underneath the

stream 10 conveyor transfer
e Deister screens, and on the
eens. Not all of these spray
The nozzles on the inlet chute

of the Tower screen or blockage
ster®®.  During these emission
creen blinding conditions.
Fith heavy overnight rains on
ines discharge chute.

device on the Deister screens,
capture the particulate matter
b criteria listed in Table 2-1
Entropy evaluated alternative
tropy and U. S. EPA personnel.
rally applied to fugitive dust

The quasi-stack method involves the construction of a temporary enclosure

around the Deister screen and the installation of

handling. Entropy rejected this approach primaril
gas flow rates necessary. Observations of dust em
visits indicated that wind flowing across the 6-

a duct and fan system for gas
y because of the extremely high
ssions made during the pretest
to 24-inch zone above the

1




Table 2-1. FUGITIVE EMISSI(

SYSTEM DESIGN CR

rates due to high gas velocity conditions
screen, near the stone inlet chute, or nea
chute.

The capture system should not create a sin
particulate losses.

The capture system should isolate the Deistj
unit) from the adjacent unit (east unit).

test crew or for plant personnel.
plant process equipment.

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

The capture system and overall test proce
practical, and readily adaptable to other
can be repeated by organizations wishing

The capture system should not create safg

emission factor data developed in this prg

DN CAPTURE
ITERIA

The capture system should not create higher-than-actual PM10 emission

near the upper Deister
r the upper screen discharge

k for PM10 emissions due to

er screen being tested (west

ty hazards for the emission

It should not create risks to the

utine access to the process

dures must be economical,
plants so that these tests
to confirm or challenge the
Ject.

Deister side wall was being caught in swirling gas
the emission rates. To simulate the identical e
wind speeds at the plant would require gas flow
actual cubic feet per minute (ACFM). Ductwork wi
feet would be necessary to carry this large gas
losses would be minimized.

long and carefully supported.

This approach woul
Other disadvantages include:

e It would be extremely difficult to simul

wind approach angles using make-up air.

An enclosure above the vibrating screen

to equipment since rain and occasional r

overhead conveyor could overweight the s

An enclosure restricts plant operations
the vibrating screen

Construction safety risks are possible d
due to the rotating equipment in restric

"

Since the Deister vibra
small platform 80 feet above the ground, this dug

flow patterns and influencing
ission conditions for typical
ites between 13,200 and 52,800
th a diameter between 4 and 6
flow at velocities where PM10
ting screen is on a relatively
ctwork would have to be quite
d be prohibitively expensive.

ate actual wind speeds and

represents a risk to
ocks from the
tructure.

nersonnel’s access to

ie to the lack of access and
ted areas.




Based on the site visits, Entropy conclud

d that a quasi-stack approach

similar to the one used at the Garner Plant tertiary crusher (see the Entropy

report dated February 7, 1991) was uneconomical

nd potentially unsafe.

Emission profiling techniques involve measyrement of the increase in PM10
concentrations as a gas stream passes over or aroynd the source being evaluated.

This is usually performed using ambient PM10 mo
locations. Entropy concluded that this approa
Deister screen at the Raleigh-Durham plant. The p
had two separate units, only one of which was bei

were a number of sources immediately upwind and dd

It would be impossible to isolate one or both of
nearby sources. These included:

Vehicle traffic around the tertiary cru
Tertiary crusher and secondary crushers
Various conveyors and stone transfer po
Air traffic approaching and leaving Ral

The emission profiling approach was not p
potential PM10 sources and their locations near

The roof monitoring approach of fugitive e
the most applicable technique available for the
Durham plant. This involved the sampling at a
points above the surface of the emission source.
general procedure was necessary due to the lack o
as the roof monitor and due to the swirling gas f
Accordingly,
fugitive emission capture.

The track-mounted hood system consisted of 3
suspended 12 inches above the upper deck of the [

position of the hood above the stone is shown in

b

Entropy designed and installed a {

jtors in upwind and downwind
ch was not applicable to the
latform with the Deister screen
ng tested. Furthermore, there
wnwind of the Deister screens.
the Deister screens from these

sher and screens

ints
bigh-Durham airport.

ractical due to the number of
the Deister screens.

jssion capture appeared to be
eister screen at the Raleigh-
horizontal array of sampling

However, an adaption of the
f a partial enclosure to serve
lows created by ambient winds.
track-mounted hood system for

2 foot by 2 foot aluminum hood
deister vibrating screen. The
Figure 2-2.

Figure 2-2. Hood AsseTb1y




This position was close enough to ensure good emi

that the entering air stream caused greater-than

speed DC-driven tubeaxial fan controlled the capty

the hood. This velocity was set at 150 feet per m
characteristics observed using smoke and lightw
velocity is higher than the 50 feet per minute
reference 9 for vibrating screens.

Two side views of the hood are shown in Fid
of the hood opening angled 20 degrees to match th

The duct carrying the air and particulate matte

r
was attached to a flexible duct leading to the eﬁ
hood and support rails were supported on a carn

screen. One side of this carriage is shown in F
tests, the carriage moved downward along the side

The side rails were attached to four sets of scaf

of the Deister.

The top area of the Deister screen was di

sampling locations, each of which was 2 feet by

not sampled was the 2-foot strip across the ugf

screen. Traversing this area was not possible d
chute and the stone flow pattern approaching the

Figure 2-4,

Carriage S)

ssion capture but not so close
-actual emissions. A variable
re velocity of the air entering
inute based on the hood capture
pight strips of fabric. This
minimum velocity specified in

ure 2-3 (Next Page). One side
e slope of the Deister screen.
had a one radius 90° turn and
ission sampling location. The
jage that spanned the Deister
igure 2-4. During the emission
rails also shown in Figure 2-4.
folding erected at each corner

vided into a 3 by 9 array of
P feet in size. The only area
er inlet side of the Deister
e to the presence of the inlet
top screen.

ystem
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Figure 2-5. Flexible Duc

Entropy sized the ductwork from the hood t
average gas flow rate less than 1000 feet per mi
is well below the 3500 to 4500 feet per minute ve
ductwork in stone crushing plants and other faci
dusts*®. The purpose of the high velocities in
that dust does not settle and accumulate in the dy
The flexible duct system is shown in Figure 2-5]
problem during this study since the hood operati
and the flexible duct was cleaned regularly.
velocity 1imit is advantageous since this limits {
than 10 microns on the side walls of the hood el
flexible duct. Also, the low transport velocity 1
which does settle in the flexible duct.

2.3.2 PMIO Emission Testing Procedure

EPA Reference Method 201A was used to monit
Deister screen. The complete sampling train
consists of: (1) a sampling nozzle, (2) a PM10 sam
cord, (4) an impinger train, and (5) flow control
small duct and the constant sample gas flow r

System

p the sampling location for an
hute. This transport velocity
locity used to size commercial
lities handling large diameter
commercial ducts is to ensure
ctwork over long time periods.
Dust accumulation was not a
hg times were relatively short

The 1000 feet per minute duct

he impaction of particles less
bow and the side walls of the
imits any reentrainment of dust

or the PM10 emissions from the
s shown in Figure 2-6. This
ler, (3) a probe and umbilical
system. Due to the relatively
htes set using the DC-driven

tubeaxial fan, the "S"-type pitot tube was not moupted on the PM10 sampler probe.

Gas velocities were determined prior to the emis{

Particulate matter Targer than 10 microns i

cyclone located immediately downstream of the ¢

smaller than 10 microns is collected on the outlet
downstream glass-fiber filter.
Figure 2-7.

10

A disassembled P

jon tests.

h diameter is collected in the
ampling nozzle. Particulate
tube of the cyclone and on the
M10 sampling head is shown in
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g Train

The cyclone and filter system used in this study met the design and sizing

requirements of Section 5.2 of Method 201A. T

he gas flow rate through the

cyclone was set based on the orifice pressure head equation provided in Figure

4 of Method 201A.

The gas flow rate was kept co
test program.

hstant throughout the emission

PM10 sampling was performed in a 1-foot dia%eter smooth wall duct mounted

horizontally across the elevated platform housing
The 1 foot diameter duct was connected to the f
track-mounted hood. The 4-inch diameter sampl
downstream of the flexible duct connection and 2 1
traverse points in the horizontal direction we
vertical direction across the duct was not possib
cyclone could be resuspended and pass through to
nozzle assembly were mounted within the duct duri
was used around the filter to keep temperatu
Fahrenheit above the stack temperature. This
blinding due to moisture condensation in the samy

11

the Deister vibrating screen.
lexible duct leading from the
ing port was located 10 feet
Feet upstream of the fan. Four
re sampled. Sampling in the
le since dust collected in the
the filter. The cyclone and
ng sampling. A heating mantle
res approximately 50 degrees
yas necessary to avoid filter
}ling train.




The particulate samples were recovered using the
The sample recovery scheme is illustrated
from the filter, cyclone outlet tube, and filter

201A.

Figure 2-7. Dissassembled PM10 Sampling Head

determine the total PM10 catch weight.

brocedures specifi
in Figure 2-8.

ed in Method
The material

inlet housing were combined to

Nozzle and
Cyclone Body

Brush and
Rinse with
Acetone

Container 1

Archive
Sample

Cyclone Outlet Filter
and Filter Inlet OQutlet
Housing Filter Housing Impingers
Brush and Rinse 2x Measure
Rinse with with DI Impinger
Acetone Water Contents
Container 2 Container 3
Clean Discard
Evaporate Weigh Solids
Acetone and
Weigh Solids
Total PMI10
Catch Weight
Figure 2-8. Sample Recpvery
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2.4 MONITORING OF PROCESS OPERATING CONDITIONS

There are a number of process variables and
conceivably influence PM10 emission rates from f{

Stone moisture level
Ambient wind speed

Wind direction

Stone size distribution
Stone silt content
Deister stone feed rates
Stone type (breaking characterist
Stone hardness and density

A1l of these variables with the exceptior
using a combination of plant instruments, special
sample analyses. Stone type was not monitored si
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 o
cases, this sample consisted of a 2 linear foot
conveyor feeding the Deister screen. The conveyor
for approximately 5 minutes to permit the Entrop)
sample. The sample was placed in a sealed plast]
more than 120 pounds.

A sample was selected for analysis by p
dividing it into four quadrants. The quadrant ra
further subdivided in quadrants until the s3
approximately 2 pounds. This sample was then we
a gas temperature of approximately 250 degrees
during heating was calculated and reported as th

2.4.2 Wind Speed and Direction

weather conditioq;1which could
he Deister screen™':

ics)

of stone type were monitored
monitoring equipment, and stone
nce granite is the only type of
stone were archived to permit

f the emission tests. In most
sample of stone from the main
 was stopped by plant personnel
v test crew to remove the stone
c bucket. Each sample weighed

lifing the stone in a pile and

omly selected for analysis was

mple quantity was less than
ighed and heated in an oven at
Fahrenheit. The weight loss
f stone moisture level.

An Entropy-supplied weather station was mo
above the Deister screens.
a minute-by-minute basis.
direction strongly influenced visible dust emissi

nted on the platform directly
a dedicated microcomputer on

p

Data were recorded o

This system was necessary since wind speed and

on rates. Data provided by the

weather station at the airport (located approximately 2 miles to the west) were

not entirely representative of the localized win
the weather station sensors is shown in Figure 2

2.4.3 Ambient PMI0O Levels

d conditions. The location of

-9.

Two ambient PM10 monitors were operated directly upwind of the Deister

screen.
sampling was in progress.
calibrated

13

These were operated only during the ti
The ambient air flow 1

me periods that PMI10 emission
ates through the samplers were




Figure 2-9. Location of Meteorplogical Station

calibrated using an Airdata micromanometer. The filters were weighed
and PM10 levels during the test were calculated. | The Tocations of the two
ambient PM10 samplers are also shown in Figure 249.

2.4.4 Stone Size Distribution and Silt Content

Samples of the stone obtained during the test (see Section 2.4.1) were used
to determine the size distribution and silt contept. One of the initial sample
quadrants not used for moisture analysis was further subdivided for analysis by
ASTM sizing screens. A sample of approximately 2 pounds was loaded into the top
pan. The screens used included:

¢ 1.5 inch screen

® 0.75 inch screen

® No. 4 screen (mesh opening 0.187 inches)

®* No. 20 screen (mesh opening 0.033 inches)

e No. 100 screen (mesh opening 0.0059 inches)
e No. 200 screen (mesh opening 0.0029 inches)
e Bottom pan

The Toaded ASTM screens were placed in a Rg-TAP shaker and processed for
10 minutes. The weights of stone remaining on gach of the screens were then
determined by subtracting the screen tare weights| from the loaded weights.

The data provided by the ASTM sizing screens provided information on the
"as-sampled" stone size distribution. Following this analysis, of the ASTM
screens with sample was placed into an oven and helated to 250°F until dry. Then
the ASTM screens were restacked and shaken for 10{minutes. The dry weights per
screen were then used as an indication of the total silt content of the stone
which could conceivably be released while the stgone is being processed on the
Deister screens.

14




2.4.4 Stone Processing Rates

The stone processing rate of the Deister scr
as the total quantity of stone produced by the
prior to the secondary crusher. The actual quant
the Deister are considerably higher than this va
material remaining on the top deck of the Deister
and then returned to the Deister screen. The qu
shown Figure 2-1 are approximately 60% higher th
to this recycle loop. This recycle estimate is

stone feed rates on the top conveyor discharg

screens.

een has been defined by Entropy
plant minus the fines removed
ities of stone passing through
ue since all of the oversized
is sent to the tertiary crusher
ntities of stone in stream 10
n the quantity in stream 3 due
based on measurements of the
ng stone to the two Deister

The secondary feed weigh belt scale has be

n chosen as the basis for the

production rate definition since these data are mpst readily available at other

stone crushing plants.

total quantity of fines passing through the Deister screen.

this definition is that it creates emission fact

stone, which are higher than would be calculatef

based on the total feed rate.

The stone processing rate calculation at th

during this study is further complicated by the p
operated in parallel.

during the emission tests.

15

Because of the configuratid
quantitive means to determine the separate stone f
based on emission factor calculations of a 50%-5(

Furthermore, this value |[is most representative of the

The disadvantage of
r values in pounds per ton of
i if the production rate were

)e Raleigh-Durham plant tested
resence of two Deister screens
n of the equipment there is no
low rates to each. Entropy has
)% split based on observations




3.0 TEST RESULTS

3.1 OBJECTIVES AND TEST MATRIX

The objective of this test program was t
factors for a Deister vibrating screen at a st
program concerned both wet and dry stone condit
included the following:

e Capture the PM10 emissions from the Deis
without significantly affecting the emis

e Determine the PM10 emission concentratio
Reference Method 201A.

e Calculate the total PMIO emission rates
gas flow rates and the Method 20lA emiss

® Measure the stone moisture content, stong
distribution, stone silt content, wind sj
and ambient PM10 concentrations.

Table 3-1 presents and sampling and analytiq
the testing at the Martin Marietta Corporation R{

3.2 FIELD TEST CHANGES AND PROBLEMS

Entropy had originally planned to use the

weights and conveyor speed to calculate the std

However, during the initial tests at the plant, i

the stone quantities and characteristics varied con

short time periods. Accordingly, a single 2 1i
approximately 0.3 seconds of feed time was not nec
average conditions throughout the 1 hour to 6 hou
Entropy based the production rate estimates on the

b determine the PMIO emission
pne crushing plant. The test
ons. The specific objectives

ter vibrating screen
sion rate.

s by means of EPA

ising the known hood
ion concentrations.

b feed rate, stone size
peed, wind direction,

ral matrix and sampling log for
a1eigh-Durham plant.

conveyor No. 5 stone sample
ne feed rate to the Deister.
t became readily apparent that
1siderably even over relatively
near foot sample representing
essarily representative of the
r emission test. Accordingly,
continuous data available from

the plant’s weigh belt scale rather than the single, short term value from the

conveyor samples.

jenced a number of short term

During most of the tests, the facility expe
production interruptions. Most of these result
chute directly below the Deister screen.

On December 20,

d from pluggage of the fines
1991 there was an

extended plant outage due to failure of one of tHe two secondary crushers.
The Method 201A sampling trains were shut down during all production outages.
Sampling resumed approximately 2 to 5 minutes after production rates, and stone

characteristics returned to normal conditions. T

production rates can be determined by examining

charts reproduced in Appendix A to this report.
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TABLE 3-1. SAMPLING MATRIX

Run Test Date Time Test| Method Sampliing

No. Type Location

1 Dry 12-17-91 12:30 Method| 2 Outlet Duct
13:20-14:33 Method| 201A Outlet Duct
14:20 Stone Sample Conveyor 5
12:30-15:00 Ambient PM10 Deister Platform
13:00-15:00 Wind Cpnditions Deister Platform

2 Dry 12-19-91 12:20-13:47 Method| 201A Outlet Duct
11:57-15:35 Ambient PMI10 Deister Platform
12:20-15:32 Wind Conditions Dejister Platform

3 Dry 12-19-91 14:05-15:17 Method| 201A Outlet Duct
11:57-15:35 Ambient PMI10 Deister Platform
12:20-15:32 Wind Conditions Deister Platform
16:10 Stone $ample Conveyor 5

4 Wet 12-20-91 10:40-13:28 Method|201A Qutlet Duct
10:20-14:00 Ambient PM10 Deister Platform
10:40-13:28 Wind Conditions Deister Platform
14:45 Stone $ample Conveyor 5

5 Wet 01-02-92 08:48-15:34 Method|201A Outlet Duct
08:55-15:45 Ambient PMI1O Deister Platform
08:48-15:34 Wind Conditions Deister Platform
14:20 Stone $ample Conveyor 5

6 Wet 01-06-92 08:11-14:50 Method|201A Outlet Duct
08;05-14:35 Ambient PMI1O Deister Platform
08:12-16:37 Wind Cgnditions Deister Platform
10:50,13:28 Stone Samples Conveyor 5

During the first test conducted on December {17, 1991 at the Raleigh-Durham
plant, Entropy attempted to use a small movable gcaffold to suspend the track-
mounted hood. The scaffold was designed to minimize the amount of equipment that
had to be hoisted to the platform and ensure that the test equipment did not
]imit access of plant personnel to the Deister screen. During this first test,
it became apparent that the hood positioning was |difficult to control and that
some safety problems were possible. Accordingly, Entropy abandoned this
approach. On December 18, the scaffolding and carriage system was installed and
tested. This approach worked well during the remainder of the tests.

Electrical supply problems occurred during fhe initial set-up phase of the
testing at the plant. The 110 VAC outlets at the|plant were not energized. On
December 17, Entropy rented and installed a poftable electric generator to
provide 110 VAC power to the sampling train, the ambient PM10 monitors, and the
weather station.

17




3.3 TEST RESULTS

3.3.1 Stone Moisture Content

The stone moisture levels for the Deister R
presented in Table 3-2. The moisture criteria pn
dry condition - less than 1.5%, and wet conditio
1.5%. These values are basically consistent wif
number 6 had a value outside of this range. The §
1.22% in run 6 did not have a significant impa
results.

M10 emission factor tests are
oposed in the Test Plan were:
ns - equal to or greater than
h these criteria. Only test
lightly Tow moisture level of
tt on the PMI0 emission test

During the emission tests, the stone color was used to qualitatively

evaluate moisture Tevels. Short term changes in
by a shift from grey to white. These variation
condition tests, but they could not be quantified
obtain a representative stone sample.

stone moisture were indicated
5 occurred in all of the wet
because of the timg needed to

TABLE 3-2. STONE MOISTURE|LEVELS
Date Conditions Test Moisture Content
(% weight)
12-17-91 Dry 1 0.21
12-19-91 Dry 2 0.61
12-19-91 Dry 3 0.61
Average 0.48
12-20-91 Wet 4 1.96
01-02-92 Wet 5 1.52
01-06-92 Wet 6 1.22
Average 1.57

Stone moisture levels were controlled by 1
During the wet condition tests, the
spray nozzles on the outlet of the tertiary crushd

certain water spray headers in the process.

the spray header on the conveyor No. 5 transfer poi
{rom the transfer point header was not uniformly
ayer.
recent cold weather and all of the water flow was
of the spray nozzles.
stone moisture levels on the conveyor approachin
variation is not addressed in the average values

18

The main pipe leading to the nozzles at {

Accordingly, there was a sidyq

he plant personnel operating

r (stream 10, Figure 2-1) and
nt were used. The water spray
distributed across the stone
this point had cracked during
coming from the crack instead
p-to-side nonuniformity in the
g the Deister screens. This
bresented in Table 3-2.




Moisture content is a strong function of|
Essentially all of the moisture present in a give$
small size ranges having high surface areas.

concerning the moisture levels in selected size n
test run 6.

TABLE 3-3. MOISTURE CONTENT OF

the stone size distribution.
stone sample is present in the

(his is indicated in Table 3-3
anges for a sample taken during

SIZE FRACTIONS

(DECEMBER 19, 1991 SAMPLE)

Size Percent Moisture
> 1.5 inches 0.0
> 0.75 inches 0.0F

No. 4 0.2

No. 20 1.4

No. 100 4.3

No. 200 8.4

Pan 7.2

Weighted Average 0.5p4

3.3.2 Wind Speed and Condition

Ambient wind speed and direction are two of
PMIO0 emission rates. As part of the Test Plan, Ent
basic criteria applicable to the wind conditions

e Wind speeds should be Tess than 15
e Winds should not be from the east

the variables influencing the
ropy established the following

mph

The wind direction is important since the &eister screen was tested only

7 feet to the west of a Deister screen operating in parallel.
h data.

flow could cause higher-than-actual PMIO emissio

A easterly air
The 15 mph limit was

proposed since higher winds are not typical of this geographical area.

The wind speed and directional data obta
station above the Deister screen are presented in |
generally well within the Test Plan criteria. TH
gusts above 15 mph on December 19; however, the a
15 mph during each hour of testing. On January §
term periods of easterly wind; however, the hourl]
east during only one of the 6 hours of this test ru
weather conditions satisfied the Test Plan criter

19

ined from the meteorological
'able 3-4. The conditions were
ere were some short term wind
verage velocity was well below
, 1992, there were some short
y average values were from the
n. Entropy concluded that the
ia.




TABLE 3-4.

WIND SPEED AND DIRECTION,
TERTIARY CRUSHER ENCLOSURE TESTS

Date Time Wind Hourly Peak
Direction Average Wind
Wind Speed

12-17-91 14:20 NW 9.5 15.5
14:332 W 9.3 14.2

12-19-91 13:20 NW 10.0 17.7
14:20 W 9.6 17.1

15:20 NW 7.5 13.1

15:322 SW 7.6 12.6

12-20-91 11:40 WNW 0.1 0.4
12:40 NW 0.1 0.4

13:282 N 0.7 2.6

01-02 09:48 S 0.7 3.8
10:48 S 1.1 3.8

11:48 S 1.1 4.3

12:48 W 1.5 4.3

13:48 NNW 2.4 5.9

14:48 SW 2.7 5.8

15:342 S 1.8 5.0

01-06-92 09:12 S 0.7 2.6
10:12 S 0.8 3.4

11:12 S 2.6 6.8

12:12 S 0.9 3.1

13:12 WSW 0.5 3.8

14:12 N 1.4 6.7

15:12 NE 3.2 4.6

16:12 N 1.6 4.3

16:372 SW 0.2 1.2

Notes: 1 - Hourly averages for time
time shown.

2 - Meteorological station ty

run, hour not completed

3.3.3 Ambient PM10 Concentrations

The ambient PM10 concentrations were monit
Anderson PM10 Hi-Vol samplers. These instruments
for particles greater than 10 microns followed
analyzers were located on the southwest corner of
Tocation, they indicated the PMI0 levels in the
entraining particulate from the screens.
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period ending at

rned off at end of test

bred by means of a set of two
have a cyclonic pre-collector

by a back-up filter. The
the Deister platform. In this
air entering the Deister and




These analyzers were turned on immediately
turned off at the conclusion of the test.

prior to the emission test and
The PM10 concentrations were

calculated by dividing the filter catch weights by the total standard cubic feet

sampled during the on-line time.

The ambient PM10 Tevels presented in Table
is due to (1) the heavy airplane traffic through r

3-5 are relatively high. This
ear-by Raleigh-Durham airport,

(2) an adjacent asphalt plant, and (3) vehicle traffic on a major highway (U.S.
Route 70) approximately 0.5 miles from the Deister platform.

TABLE 3-5.
AMBIENT PARTICULATE CONCENTRATION
STANDARD GAS CONDIT|IONS
Time HiVol#1 HiVol#2
Start Stop ua/f ug/W ug/ft> ug/M®

12-17-91  12:30 15:00 16.5 582 | 25.9 914
12-19-91  11:57 15:35 12.6 445 N.D.' -
12-20-91  10:20 14:00 17.6 621 | 14.9 526
01-02-92  08:55 15:45 7.1 251 | 23.1 816
01-06-92  08:05 14:35 N.D.2 - 36.7 1296

Notes: 1 - Filter damaged during weighing
2 - HiVol not available

3.3.4 Stone Production Rates

The Deister (west unit) stone processing

rates were calculated based

primarily on the data provided by the plant’s weigh belt scale (stream 3, Figure

2-1). The total stone production rate through
crusher circuit was divided in half based on the
screens received equal stone loadings. The total
was calculated by multiplying the average sto
duration of the emission data. The hour-by-hour
calculated stone production rates during the tes

the Deister screens-tertiary
» assumption that both Deister
brocessing rate during the test
he production rate times the
t production rate data and the
Ls are presented in Table 3-6.

DN DATA

bister
5ing Rate, Tons

TABLE 3-6. STONE PRODUCTI

Date Test Condition West D

Proces
12-17-92 1 Dry
12-19-92 2 Dry
12-19-92 3 Dry
12-20-91 4 Wet
01-02-92 5 Wet
01-06-92 6 Wet

243
214
218
672
1,254
1,467
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3.3.5 PMI10 Emission Factors

The PM10 emission factors were calculated in
illustrated in the example calculation of Appendi
on the filter, in the cyclone outlet tube, and i
weighed and added to yield a total capture weight
standard cubic feet of gas sampled to determi
particulate matter in the gas sampled. This con
amount equivalent to the ambient PM10 emissions.
since the air responsible for entraining the PM10 j
entered with a moderate concentration of PMI0O m
This adjustment was approximately 5 to 30% of the

!

The total PM10 emissions were determined by
flow rate (standard conditions) of the hood-fan
sampling locations. The total gas flow rate
multiplied by the measured PM10 concentration to
rate.

The data are expressed in pounds of PM10 per
the west Deister screen. The production rate was
scale and averaging the data for the period of the
that both of the Deister screens receive an equal
noted that the stone load-ing calculated in this m
stone quantities moving through the Deister screen
the recirculation of oversized material to the te
the Deister screens. The quantity of recycle
difficult to monitor.

X B.

d oversize material

accordance with the procedures
The particulate captured
the filter inlet housing was
This value is divided by the

ne the concentration of PMI10
centration was reduced by the

This adjustment was necessary
articles on the Deister screen

hterial due to other sources.

observed PM10 concentration.

multiplying the constant gas
system times the 28 separate
from the Deister screen was
yield the total PM10 emission

ton of stone processed through

estimated using the weigh belt

It was assumed
It should be

emission test.
stone loading.

anner is lower than the actual

5. These values do not reflect
rtiary crusher and back up to
is very

The measured PM10 emission factors are presented in Table 3-7. The average

values for the wet tests are approximately a facton
for the dry tests. This is consistent with ger
emission tests. During the dry tests, there were
the Deister screen. No visible emissions were a
The extremely low emissions occurring during the
photograph shown in Figure 3-1 which was taken d
condition test.

The emission factors measured during the e
below previously reported emission factors for tof
difference is reasonable since stone crushing
concentrations of large diameter particulate when
ambient wind speed is very high. The earlier tg
sources with baghouses for control.
minimize emissions and the stone was probably very
Entropy test crew observed that the visible emi

levels when the wet suppression equipment was tus

piant.
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Therefore, we

+ of 10 below the average value
eral observations during the
slight visible emissions from
pparent during the wet tests.
wet tests are indicated the
iring the January 6, 1992 wet

nission test program are well
ral particulate matter®. This
processes can generate high
the stone is very dry or the
sts were mainly conducted on
t suppression was not used to
dry (data not provided). The
ssions dropped to negligible
'ned on at the Raleigh-Durham




The emission factors applicable to total em
the PM10 emission factors. The PM10 fraction of f
should be relatively low since very high energy 14
attrition to the 10 micron range. It is unlikely
Deister screens were creating substantial quanti

TABLE 3-7. DEISTER SCREEN PM1

ssions cannot be compared with
he total particulate emissions
evels are needed to cause stone
that the tertiary crusher and
ties of PM10 particulate.

D EMISSIONS

PM10 Emissio

hs; Pounds/Ton

Dry Stone (< 1.5%)

Run 1 D.00175
Run 2 D.01291
Run 3 0.00389
Average ?.00618
Wet Stone (> 1.5%)
Run 4 3.00065
Run 5 .00049
Run 6 0.00050
Average 0.00054
Note: A1l emissions have been|adjusted for ambient levels.
AT ,ni'iill
Figure 3-1. Conditions Durin anuary 6th
(Wet Condition Test)
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The small quantities of fine stone particles is fur
size distribution data. Stone samples from convsd

procedure, the stone samples were dried on the
reweighed. The dry weights provide an indication
particulate matter present in the stone samples.

TABLE 3-8. PARTICLE SIZE DIS]

ther indicated by the particle

yor No. 5 (stream 3 of Figure
2-1) were analyzed using a set of ASTM screeng.

After the initial sizing
ASTM screens, reshaken, and
of the total quantity of fine

TRIBUTIONS

Fraction of

Sample in Specified Range

Size Range Test 2, Wet Test 3, Wet

As Sampled Dried As Sampled Dried
> 1.5 Inches 0 0 0 0
> 0.75 Inches to 1.5 Inches 0.355 0.3p4 0.122 0.110
> No. 4 mesh to 0.75 Inches 0.467 0.450 0.496 0.503
> No. 20 mesh to No. 4 mesh 0.130 0.1p9 0.250 0.234
> No. 100 mesh to No. 20 mesh 0.047 0.0B9 0.129 0.086
> No. 200 mesh to No. 100 mesh 0.00026 0.001220 0 0.0254
< No. 200 mesh 0 0.0p587 0 0.0410

As indicated in Table 3-8, the wet test con
near negligible levels of dust in the less than 10
which do not pass through a 100 mesh screen are a

Following drying on the ASTM sizing screens,
than 100 mesh and less than 200 mesh particle qua
even in the extreme conditions of bone dry stone ang
of stone in the less than 200 mesh (< 70 microns) r
fraction of stone in the less than 10 micron range (
must be extremely small based on the stone sizing

3.3.6 Stone Metals Content

Several of the dried and reshaken stone samj

ditions involved stone having
0 mesh size range. Particles
pproximately 140 microns.

substantially larger of less
ntities were found. However,
i severe shaking, the fraction
ange is relatively small. The
uring "as sampled" conditions
data.

hles were analyzed for metals

content. The material analyzed consisted of the minus 200 mesh solids. Results
are provided in Table 3-9.
TABLE 3-9. STONE METALS CONTENT
Date Test Metals Content, wug/g Pounds/Ton
Condition Cd Ni Pb Cd Ni Pb
12-19-91 Dry <3.85 19.2 30.6 1.9x10° 9.6x10® 15.3x10°
01-06-92 Wet <2.25 35.1 27.8 1.1x10® 17.6x10% 13.9x10°
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4.0 QA/QC ACTIVITIE

4.1 QC PROCEDURES

The specific internal quality assurance and q

during this test program are described in this section.
Velocity and volumetric flow rate data

field blank collection procedures.

collection are discussed in Section 4.3. Sectio

ality control procedures used
Section 4.2 presents the

4.4 discusses QA audits. QC

procedures for particulate and percent isokineticg are presented in Sections 4.5

and 4.6, respectively. Manual equipment calibrati
Data validation is discussed in Section 4.8.

4.2 FIELD BLANK

Background Tevels of PM10 attributable t
determined by conducting a blank run. This was p
location at the Raleigh-Durham facility. Except f
mounted hood, procedures followed those outli
applicable sampling equipment checks and procedurt
were performed. The results of the blank ri
accumulated in the duct, which contributes to reen
generation of PM10 particles. The field blank rur
similar to the ambient PM10 levels monitored the

4.3 VELOCITY/VOLUMETRIC FLOW RATE DETERMINATION

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

Flue gas moisture was determined according to
Flue gas moisture content (B,.) was determined by
moisture collected by the impingers by the standa

The following QC procedures were followed in deter

collected:

® Preliminary reagent tare weights were me

®
weighing.

The balance was leveled and placed in a
for weighing.

The indicating silica gel was fresh for

The silica gel impinger gas temperature

25

n is described in Section 4.7.

the sampling system were
rformed at the Deister screen
r the elimination of the track
hed in Section 2.3.2. Al
bs recommended by Method 201-A
n indicated that no solids
trainment of PM10 particles or
produced PM10 concentrations
same day.

W rate determinations follow

EPA Method 4 sampling trains.
dividing the volume (mass) of
rdized volume of gas sampled.
mining the volume of moisture

asured to the nearest 0.1 g.

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

clean, motionless environment

bach run.

vas maintained below 68°F.




The QC procedures below were followed regard
determination:

QA AUDITS

The dry gas meter is fully calibrated
approved intermediate standard.

ing accurate sample gas volume

every 6 months using an EPA

The gas meter was read to a thousandth of a cubic foot for the initial

and final readings.

The meter thermocouples were compared wiith ambient prior to the test

run as a check on operation.

Readings of the dry gas meter, meter orj
temperatures were taken at every samplir

Accurate barometric pressures were recorn

Post-test dry gas meter checks were compl
the meter full calibration constant (Y).

The S-type pitot tube was visually inspd

Both Tegs of the pitot tube were 1le
sampling.

fice pressure (AH), and meter
g point.

ded at least once per day.

eted to verify the accuracy of

cted before sampling.

ak checked before and after

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

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

bf the S-type pitot tube were

The pitot tube/manometer umbilical lings were inspected before and

after sampling for moisture condensate.

Cyclonic or turbulent flow checks were performed prior to testing the

source.

An average velocity pressure reading
instead of recording extreme high or lo

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

wrere recorded at each point

values.

based on physical measurement

The stack gas temperature measuring sysitem was checked by observing

ambient temperatures prior to placement

in the stack.

Meterbox calibration audits were performed afcording to Method 5, section
A1l of the equipment pre-test and post-test vesults are presented in Table
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4.5 PARTICULATE/CONDENSIBLES SAMPLING QC PROCEDURES

Quality control procedures for particulate sa
gas concentrations and emissions data. Flue gas

mpling ensure high quality flue
concentrations are determined

by dividing the mass of analyte (particulate) collected by the standardized

volume of gas sampled. Sampling QC procedures whi
amount of the analytes are collected by the samp

The sampling rate is within 20 percent
The probe and filter temperatures are m
Only properly prepared glassware is use
A1l sampling nozzles were be manufactur
EPA standards.

ch ensure that a representative
ling system include:

bf isokinetic (100 percent).
aintained at >50°F ambient.

.
pd and calibrated according to

e Filters are weighed, handled, and stor%d in a manner to prevent any

contamination.

* Recovery procedures are completed in a ¢lean environment.

e Field reagent blanks are collected.

4.6 SAMPLE VOLUME AND PERCENT ISOKINETICS

A1l sampling runs met the results acceptahility 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 isokinetics is presented in Table 4-1.

TABLE 4-1.

DEISTER TEST AVERAGE DELTA H AND ISPKINETIC RESULTS
Run No. Percent Isokinetic AH (Avg)
12-17-91, Test 1 90.7 .617
12-19-91, Test 2 83.0 .588
12-19-91, Test 3 83.9 .588
12-20-91, Test 4 87.6 .627
01-02-92, Test 5 88.3 .700
01-06-92, Test 6 92.8 .738

4.7 MANUAL SAMPLING EQUIPMENT CALIBRATION PROCEPURES

4.7.1 Type-S Pitot Tube Calibration

The EPA has specified guidelines concerning

the construction and geometry

of an acceptable Type-S pitot tube. If the speci{fied design and construction

guidelines are met, a pitot tube coefficient o
pertaining to the design and construction of the
in detail in Section 3.1.1 of EPA Document 600/
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fl 0.84 is used. Information
Type-S pitot tube is presented
4-77-027b. Only Type-S pitot




tubes meeting the required EPA specifications
inspected and documented as meeting EPA specifica

4.7.2 Sampling Nozzle Calibration

Calculation of the isokinetic sampling r

sectional area of the sampling nozzle be accuratel

thoroughly cleaned, visually inspected, and calibr
outlined in Section 3.4.2 of EPA Document 600/4-7

4.7.3 Temperature Measuring Device Calibration

Accurate temperature measurements are requ
Bimetallic stem thermometers and thermocouple temp
using the procedure described in Section 3.4.2 o
Each temperature sensor is calibrated at a mini
anticipated range of use against a NIST-traceab]
A1l sensors are calibrated prior to field sampli

4.7.4 Dry Gas Meter Calibration

Dry gas meters (DGM’s) are used in the sample
rate and measure the sample volume. A11 DGM’s are

the volume correction factor prior to their us

calibration checks are performed as soon as possibl

returned as a QA check on the calibration coeff
]

calibrations should agree within 5 percent.
documented in Section 3.3.2 of EPA Document 600/4

Prior to calibration, a positive pressure
performed using the procedure outlined in Section 3
237b.
a gauge oil manometer is used to determine if a pre
over 3 one-minute period.
actual calibrations are performed.

After the sampling console is assembled ang

The system is placed under approximately 10

If leaks are detected

are used. Pitot tubes are
tions prior to field sampling.

ate requires that the cross
y determined. A1l nozzles are
hted according to the procedure
7-027b.

ired during source sampling.
erature sensors are calibrated
f EPA Document 600/4-77-027b.
mum of three points over the

e*gercury-in-g]ass thermometer.

trains to monitor the sampling
fully calibrated to determine
e in the field. Post-test
e after the equipment has been
icients. Pre- and post-test
he calibration procedure is
-77-237b.

Neak check of the system is
3.2 of EPA Document 600/4-77-
inches of water pressure and
tsure decrease can be detected
, they are eliminated before

3

leak checked, the pump is

allowed to run for 15 minutes to allow the pump a
is then adjusted to obtain the desired flow rate.

data are collected at orifice manometer settings (
and 4.0 inches H,0.

gas meter correction factors (Y,) are calculated
averaged.
fall within +2 percent of the average correction fa
adjusted, and recalibrated. For the post-test
calibrated three times at the average orifice setti
actual test. The meter box calibration data is pv
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d DGM to warm-up. The valve
or the pre-test calibrations,
) of 0.5, 1.0, 1.5, 2.0, 3.0

Gas volumes of 5 ft® are used for the two lower orifice
settings, and volumes of 10 ft® are used for the higher settings.

The individual
or each orifice setting and

The method requires that each of the individual correction factors

tor or the meter is cleaned,
calibration, the meter is
ng and vacuum used during the
esented in Table 4-2.




Table 4-2. Meter Box Calibrat

jon 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

4.8 DATA VALIDATION

A1l data and/or calculations for flow rates,

isokinetic rates made using a computer software

moisture content,
program are validated by an

and

independent check. A1l calculations are spot checked for accuracy and

completeness.

criteria:

Process conditions during sampling or te
Acceptable sample collection procedures.
Consistency with expected other resuits.
Adherence to prescribed QC procedures.

29

sting.

In general, all measurement data are va]i%ated based on the following
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6.0 GLOSSARY
ASTM: American Society for Testing & Mater

Aggregate:

als

in the case of materials of canstruction, essentially inert

materials which, when bound together into a donglomerated mass by a matrix,
form concrete, mastic, mortar or plaster; crushed rock or gravel screened

to size for use in road surfaces, concretd
several hard materials such as sand, gravel,
inert materials used for mixing with a cement

Aggregate, in a surface course in the buildi
“road metal".

Conveyor belt: a rubberized belt, usally 14
aggregates.

Crusher (cone): a crusher that is specially

Crusher (primary): usally a jaw or gyratory t
Targe rocks to a size that can be processed

Crusher (secondary):

any second or third stag
the size of stone.

Fines: the smaller particles of aggregates; u

Head Pulley:

the driving pulley, usually at
belt.

Ro-Tap screen:

or bituminous mixes; any of
stone, slag, cinders or other
ing material to form concrete.
ng of roads is often called a

" to 60" wide, used to carry

designed to produce fines.

ype crusher which reduces very
by a secondary crusher.

B crusher that further reduces

sually less than .25" in size.

the discharge end of conveyor

trade name for a type of testing screen.

Scalping: a screening operation, removing stdne too large for the crusher.

Scalping Screen: removes oversize material.
Screen (or sieve):
device,

suitable

a metallic plate or sheet,

31

with regularly spaced apertures of
frame or holder for use in separating

woven wire cloth or similiar
uniform size mounted in a
material according to size.




APPENDIX A.

Results in Table Fon




Table aA-1,

Stone Producg

tion Rates

Date Time! Primary West Deister
Rates? Screen Feed
(T/Hr.) (T/Hr.)
12-17-92 13:20 560 240
13;30 590 255
13:45 630 275 =,
14:00 620 270 >
14:15 600 260
14:30 600 260
Average = [260
Test Time F 56 Minutes
Production Total = 243
12-19-92 12:20 520 220
12:30 Down Down
12:45 Down Down
13:00 550 P35S
13:15 530 P25
13:30 570 P45
13:45 520 P20
Average = 229 Tons/Hour
Test Time # 56 Minutes
Production|Total = 214 Tons
12-19-92 14:00 530 225
14:15 S30 225
14:30 560 440
14:45 560 440
15:00 Down Qown
15:15 560 A40
Average = 234 Tons/Hour

Production

56 Minutes

Total = 218




Table A-1, Stone Production Rates

Date Time' Primary West Deister
Rates’ Screen Feed
(T/Hr.) (T/Hr.)
12-20-91 10:45 540 230
11:00 550 235
11:15 520 220
11:30 560 240
11:45 480 200
12:00 510 215
12:15 600 260
12:30 580 250 T
12:45 610 265
13:00 580 250
13:15 580 250
13:30 600 260

Average = 240
Test Time = 168 Minutes

Production Total = 671 Tons
01-02-92 08:45 570 245
09:45 550 225
10:00 560 240
10:15 550 23S
10:30 540 230
10:45 520 220
11:00 550 235
11:15 570 245
11:30 580 250
11:45 580 250
12:00 570 245
12:15 560 225
12:30 550 235
12:45 550 235
13:00 560 240
13:15 Down Down
13:30 Down Down
13:45 Down Down
14:00 Down Down
14:15 580 250
14:30 Down Down
14:45 580 250
15:00 600 260
15:15 550 235
Average = 224 Tons

Test Time = 336 Minutes
Production Total = 1254 Tons




Table A-1, Stone Production Rates

Date Time' Primary West Deister
Rates® Screen Feed
(T/Hr.) (T/Hr.)
01-06-92 08:00 600 260

08:15 620 270

08:30 590 255

08:45 600 260

09:00 580 250

09:15 Down Down

09:30 Down Down

09:45 Down Down

10:00 Down Down s

10:15 580 250

10:30 Down Down

10:45 520 220

11:00 560 240

11:15 580 250

11:30 570 245

11:45 580 250

12:00 600 260

12:15 620 270

12:30 600 260

12:45 610 265

13:00 620 270

13:15 620 270

13:30 620 270

13:45 640 280

14:00 660 290

14:15 660 290

14:30 660 290
Average 5 272 Tons
Test Timg = 336 Minutes
Productidn Total = 1467 Tons




DATE

12-17-91
12-19-91
12-19-91
12-20-91
1-2-92
1-6-92

DATE

12-17-91
12-19-91
12-19-91
12-20-91
1-2-92
1-6-92

TEST
NO.

1
2

TEST
NO.

1
2

TEST
CONDITION

DRY
DRY
DRY
WET
WET
WET

TEST
CONDITION

DRY

DRY

DRY
WET
WET
WET

RALEIGH RUN DATA

QS—A

(ACF)
30.736
26.850
27.018
85.314
170.000
170.258

To Too Pes Py X
(®R) (®R) (INCHES Hg) (%)
528 524 29.92 29.8 1.0
528 500 29.92 30.3 1.0
528 501 29.92 30.3 1.3
528 508 29.92 30.3 1.6
528 511 29.92 30.2 0.3
528 513 29.92 29.7 1.4

RIGHT MONITOR

wAMB-R QAMB—STD CPM1 0-AMB

(MG)
52.1
59.6

81.0
64.3
N.D.

(SCF)

3145
4722

4593
9017

(MG/SCF)

0.0165
0.0126

0.0176
0.0071

T
TEST o

("R)
560
562
561
574
561
543

LEFT MONITOR

NAMB—L QAMB-STD CPM10-AMB

(MG) (SCF)
71.1 2739
N.D. 4120
57.8 3883
176.0 7611
256.8 6998

(MG/SCF)
0.0259

0.0149
0.0231
0.0367



RALEIGH RUN DATA

DATE TEST TEST We Qssro Comto *Comioams  Comioamsh

NO.  CONDITION (MG)  (SCF,ny) (MG/SCF ggy)
12-17-91 1 DRY 7.0 28.58 0.245 0.0212 0.2238
12-19-91 2 DRY 35.4 25.29 1.40 0.0126 1.387
12-19-91 3 DRY 11.2 25.42 0.441 0.0126 0.4282
12-20-91 4 WET 7.0 78.20 0.090 0.0163 0.0737
1-2-92 5 WET 11.5  161.01 0.071 0.0151" 0.0559
1-6-92 6 WET 16.2  162.04 0.100 0.0367 0.0633
DATE TEST TEST Trest Qra Qsto  Epmo Po E

NO.  CONDITION (MIN) (ACF/MIN) [(SCF) (POUNDS) (TONS) (LBS/TON)
12-17-91 1 DRY 56 640.6 997,988 0.491 280 0.00175
12-19-91 2 DRY 56 640.6 1,063,440 3.24 251 0.01291
12-19-91 3 DRY 56 640.6 1,054,886 0.995 256  0.00389
12-20-91 4 WET 168 640.6 3,121,049 0.507 783 0.00065
1-2-92 5 WET 336 640.6 6/266,683 0.772 1572  0.00049

1-6-92 6 WET 336 640.6 6,071,172 0.846 1691 0.00050







APPENDIX B.

Example Calculatiq

ns






Example Calculation of PM10 Emission Factors

Variables
Qs.a = Actual gas sampled by M20lA train; ACF
Qs.s1o = Gas sampled by M210A|train; SCF,,
EA = Gas flow rate through hood and fan; ACF/Min
Qr.s1o = Gas flow rate throug% hood and fan; SCF,. /Min
Qams-A = Gas flow rate through ambient PM10 monitor; ACF/Min
Qame-sto = Gas flow rate through| ambient PM10 monitor; SCFp /Min
. = Standard temperature| 528 Degrees °R
T, = Meter box gas temperijture, (460°R + x °F)
Tste = Stack Temperature, (460 °R + x °F)
Ps = Barometric pressure quring test, inches Hg.
Pas = Standard Atmospheric|Pressure, 29.92 inches Hg.
We = Total PMIO catch weight in M20l1A train, mg
Wams = Total PMI10 catch weight in M201A ambient sampler, mg

Moisture in flue gas{ %(volume)

1. Calculation of gas volume (standard) sampled in M201A;
Qesro = (Qsa) (T/Ty) (Pe/Pas) ((1-X)/1)
2. Concentration of PM10 in gas sampled; |Cppio
Cemio = (We/Qssro0)
3. Calculation of gas volume(standard) sampled in ambient sampler;
Qumesto = (Qama.a) (0-33FT?) (To/Terc) (Ph/Pys) (Tresr) ((1-X)/1)
4. Calculation of ambient PM10 concentration
CPM10AMB = wAMB/QAMB-STD
5. Calculation of average ambient PM10 cdncentration
*Comioama = (Cemioams Lt + Comroame pight]/ 2
6. Calculation of adjusted PM1O concentr3tion in M201A gas sampled

= *
CPM10AMBA - (CPMIO - CPM10AMB)

7. Calculation of total gas flow rate frdm deister

Qesto = (Qra) (28 Sample Points) (Ts/T4rk) (Pe/Pas) (Trest) ((1-X)/1)

8. Calculation of total PMIO emissions

Eemio = (Comroams?) (Qe.g7p) (Grams/1000)((Pounds/454Grams)




9. Calculation of Deister processing rate
P, = Deister Rate = (P/2)
10. Calculation of PMIO Emission factors

E = (EPM10/PD)



Exampl. Caltulation.

DeL 3, \Q4\

1) Qs-sm = (3033% ACFY S )(om 2920 97) = 28.5F roey.

2) Como = ‘40«{; - 0.245 Mg [ECF oy

Qe
3) Qw@;&m UcQFUW\m)( 33\7*1)(_%:‘%; - IOC’H)LSOM\J 3\'-\5325

Owysp = (4 Fr/an)( 33 ﬁzfit‘@_( 1sowin) = 27 39gr |

L\L___
gm:&_- 2%tMg _-___o.ogcnim-
G’\%‘“ 3145 <CRogy

Cpmbc’nhmﬁ - 7'\1\3 _ = 0.0A 4?ﬂb[§CIm~L, (L;éﬂ
(2!

5.)%C omio- s (0.0165me _+ 0,0259 mé l : 0.0U2 gy, )
CFoRY

¥
. SCFnpy o SOTOWM

L) Comorns A = O.245 my . mes .
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Version Research Triangle Park, NC 27709-2291
Prepared By 1-800-486-3550
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APPENDIX C.
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PRELIMINARY VELOCITY AND CYCLONIC FLOW DETERMINATIONS
?lant Name L"av«l—w i :'AM'K‘&'L‘ Jab Ne. &____4
cizy/stace __lielic ta VLo data _|Z- 13-4/
Test Location _ K N T, SIES N Personnel [ TV il
3arcmerric Pres. (Pbar) /I R In. Hg Static Pres. (Pg)‘-_ZE’A;__;'__ In. H20
pitor 1o Wii-T7-2 piror coaff. (cpy .- a | Pressure Gauge Set ID AM_-_'O_QL_
- le 1o APM-C Lo Duct Langti/Diamscer o'/ width
ermocouple TTERRCITY Tnehes (%) oF Teat (T
TRAVERSES ORSAT DATA
Start-Finish Times: _
- Sampling|Analysis|{COq (A) 09 (B) %0 twﬂla
'rgmn Time Reading |[Reading (B-z) (100-8)
‘Pt. | Yaw AP |Temp
INo. | ¥* | "Hp0 | °F |
Cy |.c#7 2143
P lLlocsi | |
|~ L0543 [ Average '___! l
& T Toa#bll Bag No. Pamp
' !
| ] FYRITE DATA, % COj | | |
b
' MOISTURE DATA (WET BULB/DRY BULB)
i Dry Bulb{Wet Bulb
' Port Time °r 3 Dife. s Hy0
l
‘ MOISTURE DATA (STOICHIOMETRIC)
f : | Frese Water in Pyel, o
' . } Water from Fuel |[Combuscticn. %
Ambisnt Water,
' ]
! i Relative Humidity, % q
l ‘ Kmnbient Temperature, °F '
Il Total
“ VOLUMETRIC AIR FLOW RATES
| | [ Dry at Standard Conditions, Qsd = e
l . Wet at Stack Conditions, Qaw - ACr
a 1 | |
|
i | | HORIZONTAL DUCT | FLYASH/DUST BUILDUP >1° DEPTHY?
jave-: - 1 CARY4| | iastructions
- Yes__ No__ If ves, see pags 2 for ct
* 1. < eversge 13 summation of absolute veluss divided Dy numtier of msasuresents snd must be < 20°,
2. AP sversge 15 srmre of aversge sGuUare root.
2-1107 rev. 9-91 See page 2 for cycionic flow check criteria.




PLANT iiﬂuﬁ'_'\ v O\ |L“§.¥&

FitLU URIA - MEINUULD)

RUN NO. ) Ej&—]-u-l:f
OATE ==/

ciTy/sTATE _ O\, NC so8 wo. 1ot
sapLING Loc. Rt SC(EEX ) — TINE START =
BAROMETRIC PRESSURE, IN. HG %ﬁ ~ STATIC PRESSURE, IN. H20 — s3foT TIME FINISH _{
LEAK CHECK, VACLRM IN. HG | OPERATOR
LEAK RATE, CUBIC FEET/MIN. _(CH ASST(S)
M - QUIPMENT [.D. NUMBERS K
'\_E_%r REAGENT BWW v SREH s N/A ﬂ{%‘u
'\ rtvo1, postrEsT [prror DVA o 24 wozeL -\ IDES_ o1a. 44 3 3 _
N\ NOZZLE, PRE/POST|{TC READOUT N~ TC PROBE 2% UMBILICAL ~ ‘ —
~ _T1¢C @_‘r_ °F PRE smn-f:ox% ORSAT PUWP /[l  TEDULAR BAG NE 8 8 _
=\ tc (A4 °F post NOMOGRAPH DATA € €
'__ ORSAT SYSTEM BELTA 43 \q '.Z)ﬂ - :
TILTER/XAD| TARE WT. |METER TEMP
A l'LWE}R-{ : .;-}E__;EHEST. XH20 ] & € .
C FACTOR FYRITES
STACK TEWP 320 N/A _
REF DELTA P I_
K FACTOR \'D —
TS TTOTT VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEWPS.:. ORSAT SYSTEN: LEAX CHEC
i CLOCK |DRY GAS METER| PITOT werer | stack | omtrice serTing | cauce Sar] gt
N {samPLE| TIME READING READING TEMP. | TEMP. 1N, 420 VACUUM |FILTER |IWPING.{OR COND
£ |POINT |MINUTES| CUBIC FEET IN. R20 °r ¢ IN. HG . EXIT | EXIT**
il 1o Th |0t | (Ao | G [lF 70 A3 _
2| | |5 w095 oL 14 1% F 1>
311 o ReHA5 1o Y o F 71 4%
|1 16 64925 .05 K | L5 121 148 _
1. 10 Lep BI AT WD LGF R ETANIC
s o |5 |0t %A [ 51 110] fsé{ : T
712 | 17330 1.06FA3 otk |6t l %5 |70 1
s 2 3D |33 AR \gf"zgj \H | F l 25 13 | .
513 (46 3ol | .e9T 0L ¥ 45 |7 \J _
6| |45 %0 400 [ (AP el (o 5 i
4 =0 &b 150 | o4 106 'H g5 D \\
7| 4155 85 Oyp | o4 4 [ A 25 91 1w3
13 % 1oR A _
1%
15 i
16
17 —
18
19
20
21
= -
3
2% .
25
l ]

e FILTER EXIT for NJ Method 1. FILTER 80X for atl
Zthoa 1. CcoMD EXIT appties if sampling train has a cc

«s PROBE EXIT & / (probe & filter heat off) cpply to NJ

o 2073 0094
Min. (8) vm /apt t ts AN

F=1112 (Page

ENTROPY



ot YO+ N mar.e;‘&q

e e e mm -y

CITY/STATE \

Jo8 No. oM

SAMPLING LOC. TP

<'rraa£ﬂ

SRoDRY-J-\Lt

oate 12—\ =1

SAROMETRIC PRESSURE, IN. HG ;1‘2, = STATIC PRESSURE, IN.
LEAK CHECK, VACUM IN. HG |

TIME START
TIME FIMISH _j 2

OPERATOR ~— -
LEAK RATE, cusic reer/min. (- () ASST(S) \S ke LR
M g EQUIPMENT [.D. NUMBERS LEAK CHECKS B
"\_fiu;:r:: E:::::r REAGENT BOX 0‘57'( METER BOX B\;gg oy 3@;{ 8 8
___ P1T0T, POSTTEST {P1TOT T4 wez: oA, M e €
“\\._ NOIZILE, PRE/POST{TC READOUY P Tc rross 3 werulear _— |
TSN, e ) °r PRE [saweLiG sOX — ORSAT PUNP — TEDLAR BAG _— 8 8
—TC___ °F posT o~ NOMOGRAPH DATA € €
| ORSAT SYSTEM DELTA H3 ‘ Nf’] —_— - - -
FILTER/XAD|_TARE WT. IMETER TENP )
J‘/’), |[’ix2 _E“EST. w0 _ | € ¢
¢ racror 1O EYRITES
STACK TENP 35
REF DELTA P _ \I7
Kk FactoR \RX30p
= PITOT: VISUAL INSPECTION/LEAK CHECK; WOZILE: VISUAL INSPECTHON; TC: AMBIENT TEWPS.; ORSAT SYSTEN: LEAK CHECK
i ‘cwc: ORY GAS METER|  orTOT ueTer | stack | lomirice serTing | cawce GAt ] aE
N {sampLEl TINME READING | TEWP. | TEWP. N, H VACUM |FILTER {IMPING.|OR COND
A '€ |POINT IMINUTES cuBIC FEET IN. H20 °r r ~ 1o INKG | = | EXIT | EXITTY
@=L @%ﬁ oG R ol
03\%‘@92\ (7 B 5F lov Y S5 5{% >f 1/74 _
W o1l T TG K Aloes ol MO LR LARR [ Jeldd
<] 131 5004136 0551 o4 _a% BEX | > [\(e|
JEM ER B3 | U/ chs 2 \%
< el5 | Dee. OA3 Q2 19 |F |
- T[4 14 [A0-0a] l.ed3e 110D 14 : 20
of [ THA B3 COLotHs 0F [N (L2 SrTi3
’ B(FFOIF 1Yo
10 |
I |
112 I |
13 ! |
14 |
15 |
16
17
18
19
20 | B
21 |
22 |
23 J
% 1 1 l
125 | | l
|

** pROBE EXIT & V (probe & filter heat off) cpply to NJ Method

56 26.556

8594

ﬁ&

* FIILTER EXIT for WJ Method 1.
1. COND EXIT applies if sampling train has s condens

Hin. (8) vm

T L 1

ENTROPY

584
50 46
- 50 .¥2%

AN

FILTER 80X for ail othe

£-1112 (Page 1) 9



LA A ORI VOV = g NO. Y oNTL 2 s
-ryssate RCLECUD vy 108 Ko. /oA DATE \,;—% =il
CAMPLING LCC. WC SWE “ oot ) TiME start | 40D
SAROMETRIC PRESSURE, IN. MG _20 T STATIC PRESSURE, (N. Hp0 .~ 18 - -1ME FINISK 15! Z
_ZAK CHECK, VACUUM IN. HG o . OPERATCR .EEE
_ZAK RATE, CUBIC FEET/MIN. __- 2 ASST(S) <. Ly
toUIPMENT CHECKS™ _ 'EQUKP"ENT 1.2. NUMBERS (w(Z-— LE!! ;HECKS
51707, PRETEST |REAGENT BOX ~— _ “ETER BOX ] (¢ RN 8 N/A 8 %
. erToT, POSTTEST [PITOT o _H waznt otA. . =tD e 3 _
__ uOZZLE, PRE/POST|{TC READQUT =2 T proBE R A1 U0 umeiLicaL _— _ }
. c :i__l_ °f PRE |SAMPL'G BOX ___ CRSAT PUMP __ —— TEDLAR BAG 8 B —_—
—:— ;is;';s;znposr “"'q NOMOGRAPH DATA € :
—_ DELTA H8 _TT
== 8 8
Fmsn AD| TARE WT. |METER TEMP L/ —
734 lest. w0 E € —
] C FACTOR LR P FYRITES
! STACK TENP _ 21D NA _—
REF DELTA P _\\ .
; t K FACTOR ‘D DHE ‘ —
]

= PLTOT: VISUAL INSPECTION/LEAK CHECK;

NOZZLE: VISUAL INSPECTION;

TC: AMBIENT TEMPS.;

SREAT SYSTEM: LEAK CHI

:% l cLocK lDRY GAS NETER‘ PITOT l Hg?gk STACK OR1FICE SETTING \ GAUGE ‘ 5&!% Ra EEU&
N |SAMPLE! TIME READING ' READING TEMP. TEMP. 1N, H20 VACUUM |FILTER |IMPING.|OR CO
E POINT |MINUTES| CusilC FEET | IN. H20 °F °F ;A L IN. HG | b EXIT EXIT
YRR I =i VAR AN T
2l . 0 U140 “fm ~7217 Co ] 1.5l sv 21 0g _
31 L AR M .o | \cf"a'\ R AL _
Tl ¢ | 2a 33 Ficl 59 NS (W (5 .o 2/ 135 _
513 1 38133 0Y D .05-*33 IR o5 .83 | A b _
T 2B e TG s R
IR \;«35'?‘.‘1\"\(0‘ EAGCCEEESE R g 170 I°F _
MR TSN E AT S EE N N g v 1 _
B ARG wl | _
110 | } i |

11 ! i ! i f ‘ —
K | | | | i —
13 \ i i ‘ i i '. \ -
16 | | | i ' —
s l I | | \ _
16 \ [ | ‘ | _
i | |

1| | | -
119 1 | l | _
‘20 | | | i

21 i i | " l | ‘ _
22 ! \ 1 l | ! 1

E a | ! I | | i

2% l ! \ | | | l _
25 | 5 ! | ! | | 5 _

\ \ i

* FILTER EXIT for NJ Method 1.
COND EXIT appties 1f samp

.= PROBE EXIT & 4 (probe & filter neat aff) cooty to NJ Hethod 1.
53 22019 l5
Min, (9) .m .Ap)‘

ENTROPY

-
N -
- —

- T

FILTER 80X for al
\ing train has a
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FIELD DATA - ME{HUU(Y)

swr a0 S inc e __ N o, S 1%
ZITY/STATE X oG ;8 Wo. _={o(4  oare |
SAMPLING LOC. _01sre(C =g TINE START
SAROMETRIC PRESSURE, IN. HG = (. nz0 AN TIME FINISH

-EAK CHECK, VACUUM IN. HG

= STATIC PRESSURE, |
!

-EAK RATE, custc FeeT/min. (200

ASST(S

SQUIPMENT CMECKS" EQUIPMENT 1.0. NUMBERS
S~ prvor, PRETEST |REAGENT Box (0 O wmeter sox _N)°4 v %7 s NV/A m-;?m _
____ PITOT, POSTTEST {PITOT ___ I T DIA. .43l €
T NOZZLE, PRE/POST|TC READOUT T3 TC PROSE o weiiean _— |
- TC ST P PRE |SAMPL'G 80X _T  ORSAT PUNP _— | TEDLAR BAG 8 )

- e °f posT ) NOMOGRAPH DATA € £
T oRsAT SYSTEM | o LFFY
FILTER/XAD| TARE WT. |METER TEMP 8 s
iEiO !;E j‘EST. %H20 —% E €
i cracTor o] EYRITES
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|
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SAMPLING LOC.

JAROMETRIC PRESSURE, IN. HG
LEAK CHECK, VACUUM IN. HG

JOB NO. _<(;
0 i Cd—eﬁn
0. = STATIC PRESSURE, [N. 20 = JRoF
|

LEAK RATE, CUBIC FEET/MIN. DO
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211 1\ H40. (43 | oFFF |H PR 21 I (34
s T34 996 4] [0FFF [ (43 | 4o 21 \&X (34
' 13 148435 [o3p (8% (45 doo >1 \% Y
S|\ T4% THH2D 093F  Ap 194 900 2| 4
S1 Ul (B4 33[CFF 19 (43 T3p0 21 R 136
1l 13 49e d 1oRF A3 45 | oo 2\ Mol gg
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2 3D [5o03%a | 0551 100 45 | Foo 2 WF 138
B3I YH (e 332 10550 | 4K | #o 1) 3 ]
W NS |NQJ.35F | w51 [49] %{L .$00 A 22 139
5|3 g [9R.39% g3 (07 (47 [0 7 2 139 i
3 1% [59.H07 10593 NIp5 HF | %o b / 3%
N 3 193 E0.456 1we93 (w5 [AF | 720 2V N
_@3 B3 209 5% A 293 10 &) 17 > e | "
Q¥ o w15 16 BY4I.557 T .6593 W[50 14D | > @z
{Eeee\? y 21 3 AR IMF47 [.a593 Wk (5 70 | 1 o1 19 140 4
M597 B3 108015550 35] 0593 WL 153 Tdeo T b 2840
R o BT I8 Belaas | il 1L 51 130 | 12T 1% (49 ]
s\ B A 056:?:8| oA W 156 170 A [FTE
»\‘53;,, 2 d P (54D LD o9 159 T op 7l Iy
=¥ W 38K U1 Y4 AR 11 54 | Foo | b 100 |4k ;
o [ ' | ® FILTER EXIT for NJ Method 1. FILTER BOX for all othes
v PROBE EXIT & / (probe & filter neat off) zpply to NJ Method 1l (COND EXIT appties if sampling train has a condens:
N vy 33 1FOog % 53 :
Fan \‘\0 A " o - R }zlg F-1112 (Page 1) 9
A N a%e '
S SRS R IX ENTROFY w




22

g

JATE

(continued)

RUN NUMBER

PIZID DATA SHEET

ISOKINETIC TYPER
= A

caeAny a _MnetTn M pla

\

SAMPLING LOCATION

STACX
mi !
|54 |
IS¢
5+F

TEMPERATURES

= | e
40
)
I 40

..,.nymw 9 T ..
SR L

[~ ¢ ]
MEIXR
pe- - 4

H 7
\|i5 H
iBe]
O]

na

ay
(o | FO
o | 10

| (HF6 (o |- 1O
VAP

?
X
=

| OH %,

|

|

LAdF6

1598. 430
224 1599, Ugs

[~ 4
TR
MKIIUTxzs
Ko'a)
4l
o 33 ilgH Fo
cLanTtes

} . 4
ARAD
CIRIC
1586 .01 #

[ od

=l

. LMFLE
. anrr
s

7
F T
ot
b33
bH]
331
38l
I8¢
36|
3
el
51 ]
400
41
43!
43
4ol
4l
i
o7
48l
'3 1]
01
s11
EH]
539
se
58|
sel
571
sal
1]
7
3
62|
631
sl
'11]
e




- FIELD DATA - METHOD(S)
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|

iNe W20 T L AR/

‘/“.
e m@
TIME FINISH {400

R
CEAK CHECK, VACUUM IN. HG OPERATOR 1\l
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7
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_t ;:"mr NOMOGRAPH DATR € € —
— CRSAT 573 oeLta wa | F79 . . |
(FILTER/XAD|_TARE WT. IMETER TEMP \
s | T |esr. 0 e D
C FACTOR . EYRITES
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MOISTURE ANALYTICAL RESULTS

Plant Name W\Q(‘{‘lr\ WC\Q’V\'O ' Job Neo. 30G8Y
City/State RO\\QQ,Y\ N C_ sampling Loc. DI Screen |
Run Number Sc_/ﬁTI\ V1V 5?\ /%‘Jn"‘q iﬁ f 1}!2

Sampling Date V- 1‘“ ,Z“!q Q' ’Z— -C)l

Analysis Dats

Analyst

Reagent_1 (=00 mi WD)
Final Weight, g S52.0 5-6‘(.? 550.9

Tared Weight, g 55—!-0 _583“5 ii—b‘
Water Catch, g l 0 Ay ) - ‘g.; ';25::7-

Reagent 2 (____ )
Final Weight, g

Tarsd Weight, g

Water Catch, g

BReagent 3 (________ )
Pinal Weight, g

Tared Weight, g

Water Catch, g

CONDENSED WATER, g

Silica Ge)
Pinal Weight, g 2023 Qloﬁ Q‘ 3,3
Tared Weight, g \q_‘?‘g\ .'306 .'?' 2@;—5

ADSORBED WATER, g 5. a L*.’ q.g
TOTAL WATER COLLECTED, g b1 ¥ 5'.‘-} 11
¥ B 2.3  +0BF J8g
Balancs No. { 1 Type (/) Triple Beam __— Electronic __ Reagent Sox Ke.

Balance iocated in stable, draft-free ares (/)7 Yes No (1f "wo=, explain betow.)

Cooments

e ENTROPY



, MOISTURE ANALYTICAL RESULTS
Plant rame TO)ACK) o [Nociedta i

Job No., !!i!i’zq

Sampling

City/Stats Rd\ eJ’ q&'\

Run Number
Sampling Date
Analysis Date
Analyst

s hwerhiz-20

oe. DOiStEC Selefh

SR Juwetizh-z  srweErl3fi-2

12/%0[4)

\-3- 32

1-2-92

Reagent 1 <_Z’9_%3.70_)

Final Weight, g
Tared Weight, g

Water Catch, g

570. ¢

593.4

5%4..0

563.5

- )32,

Reagent 2 ()
Pinal Weight, g
Tared Weight, g

Water Catch, g

4.9

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

Water Catch, g

CONDENSED WATER, g

Silica Ge)
Pinal Weight, g

Tared Weight, g

Jak. J

235+

WM.

209 .+

ADSORBED WATER, g

3.3

4.0

TOTAL WATER COLLECTED, g

17.¢_ |

0.9

Hq.2

Balance Ne. L Type (/) Tripte Seam €Electy

Salance located in stable, draft-free sres (/)7 Yes ne

commentcs

—

fesgent Box Ne.

| (1f "wo=, expiain below.)

L-0036 12-91
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TSOXKINETIC METERBOX FULILTEST CALIBRATIC

Meterpox No. N (5 Calibratea By MR C
Date & - v -9 ) Sarometric Pressure (Py) 7.9. SJ/ (1
Date . Barometric Pressure (Py) (Ia.
Standard Meter No. 35 £LoU 3 Standard Meter Coefficient s 990
STANDARD METER ‘ METERBOX METERING SYSTEM
Gas Orifice Gas
Volume Tamp. Time Setting Volume Temp.
{(Vag) {(tag) (9) (A H) (Vd) (t4) Coeff. A HR
ct °F Min. In. H20 ct ‘F (Yq) In. Hy
4,4 | 23 /o 08 #2188 | s | angs /.72
4 ool vy | °f l4yasm 56 9833 | ,.933
7c,3+| Y & | ' 2.0 la”;w—’q, '.9:?—9 1. £36
.93 1 |20 .08/ I 35" | .9£85> [. £3/
12.350 [ 4.8 (2. 243 1106 95637 l-33 ¢4
| 2.327 l' v 4.8 I2.55C 1105 | . 963¢C [. 2 &
Average . °,$1| | REE
l. Coefficient range: 0.97-1.03.
2. Coefficient tolerance: for individual runs, = 0.02 from average.
3. AHO range: 1.6-2.0.

A HE toleranca:

Yde " Vd. * (tq *+ 460) - Pb

¥q =

Vd * (tag + 460) * (Pp + (AH / 13.6})

0.0317 =
AHR =

AH

Py * (tgq + 460)

R=0030 rev. 1-%0

Yds * Vda

S 0.15 In. H20 over A H range of 0.4 In.-4.0 In.
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RECORD .OF CUSTODY, CONTAINER No. O 5 |4

Container Type (check)  Reagent Bax ___Cooler —Othar
Plant Name/Address _ [ laC%in  Mac 0t
Job Ne. Ao¥X4 Sampling Method [N701 A (XPA. NIOSE. etc.)
Seal ID | Date | Time " ‘Pull Signature l Reason for Breaking Seal®*
N e [43e (s fide £ Bl
-1 |34 7 '7‘&;&1%;-— @ag%g TR "
1219 |37 |8| 7t h
941 : -
8
»
s .
- .
8
B
]
L]
3
B
. e—
B
¢ 3 = Sealed By; § = Sroken Sy °® Use *RENARKI® Section if mere spece neeced.

Received by Sample Custodian

¥

.
- -

.

- \

S

———
—

-~

Signature

Dates

**Seal Intact?
41 ~fos

Time

- o

As Applicable:

All liguid levels st merk (check)?

— TES MO (Estimate

loss 1f not at merk; describs in *REBMARKS™)

As Applicable:
TUBE SAMPLES put in freezer by Bate Time
COMDENSATE SAPLES put in refrige. by Date Tias
R —
REMARKS
L-00Z5 rev. 1091




FIELD SAMPLE RECOVERY QUALITY CONTROL
Box No. O 5 !LTL Assembly Date i 2 '?Z'Y { Assembled By 8] )~ _
Plant Name/Address TOL.CHEN Macif By Job No. IloTY
sampling Loc. _COAsNEC  Raltioin Method 0| A

1Y
Individual Tare of Reagent Qo0 (aL) tgh) of ﬁl qu

Individual Tare of Reagent (mL) (gm) of

Individual Tare of Resagent (mL) (gm) of

Individual Tare of Sil. Gel¥V 34 om

Other (specify)

rilser Liquid SampleitsSil. {Liquid
Run Tare, [Tare at Recov.| Gel Lavel
Run Number Date Number | grams |Mark? @|Init.| Date |Spent|Marked?]Init.

R N L O s~ I e 1% AY 2 s 5 |« 1

'SR Filter Appearance®*
e Rusé Ligkr Geey
W’i Reagents Appearance*
SRIRY A\ [t [ 2363 v [TTB 4[5 [ = B

Filter Appearance*

brey

Resagents Appearance*

Aaac
SRIN[AA - Alpnyd (2334 « B [IT19] 5 [— T8

Filter Appsarancer*
Reagents Appearance*

gleadr

Filtar Appearancs®

Reagents Appearance*

* Use "REMARKS®" section if needed.

@ All liquid levels at mark? (check) YES _ O _ (estimate loss if not at mark; use "REMARKS®™ section).

REMARKS

DY X v
Q-1002 rev. 5-91%




RECORD OF CUSTUOY, CONT.
WW(M)\\' Reagent Box

Plant Name/Address [Ner+n m“f\'@ﬁﬂ

M. bQT

othar

Job No. _3@%’7’ Sampling Mathod m\%'n (EPA. NIOSH, m.’.
Seal ID | Date | Tims |* Full Signature Rsason for Brsaking seal®*
2Y'S [2-12 |Y:20 |8 )

R-20 |90 |» A Cha, Tauno

-1 lib30|s| 7 ‘

053 e

s
|
o e —————
)
p ———
B
. ————
3
. ————
|
. -
B

* 8 = Sealed 8y § * Srekan Oy

" Use “RENARSS” Sectien {f asre space needed..

R

Received by Sample Custodian e m,
DRI 1F-G2Z | 3D Z- . ™
Signaturs Data Time
s .

As Appiicsbles
Atl liquid leveis at mark (check)? ___ Vi8S — 110 (Estimate leas if net at surk: deseribe in SREVRKE™)

e
As Applicable:
TUBE SANPLES put in freezer by Sats Tian
COMDENSATE SNPLES st in refripge. by date Tiee

L-003 rev. 10-9




FIELD SAMPLE RECOVERY QUALITY

Assembly Date | 2."2'? |
Plant Name/Address Y\ (*3®\ mq('VQ\SQJ\

Box No. b Q I

Sampling Loc. QQ\ENC S;C_.('Qﬁﬂ

Individual Tares of Reagent 10 0

Individual Tare of Reagent

Individual Tars of Reagent
Individual Tars of Sil. Gel “""2.0_@-

(mL) (glty of D

- (ml) (gm) of

(mL) (gm) of

== Other (specity)

rFilter Liquid Sample(sSil.
Run Tare, |[Tare at Recov.| Gal Level

Run Numbear Date | Number | grams |Markx? @|Init.| Date |Spent|Marked?|Init.
SRIRET 1) 20 |gZ0 | 273D |~ 0] 5 |~ |8
cw&w [ rilter Appearancer

:“g ‘EQ Reagents Appearancs®*
SRwErf 4 =3 |79 |.2238— Tip [-Z P25 [~ [¥3
W Filter Appearance*

W :

W Rsagents Appearance*
R -l PR |25 | — T8 |16 126 [N 7@

!thu‘ Appearance*

N

A\

W Resagents Appearance®*
Bk - 16 |Mes .38 N T8 Li-¢ VA LY T8 |
DN Filter Appearance*

N\

@ Atl tiquid levels at mark? (check) YES ___

REMARKS

Resagents Appearance*

* Use

“REMARKS" saction if nseded.

(estimate loss 1f not at mark; use "RENARKS® saction).

0-1002 rev. 6-91

ENTROPY

/=352




APPENDIX E.

Analytical Dat







PARTICULATE SAMPLING LABORA TORY RESULTS
Plant Name: MARTIN MARIETTA EEI Ref# 3684
Sampling Location: Deister Screen
Date Received: 01/08/32 Date Analyzed: o1r14/92
ARun Numoer SR/DRY-1 SR/DRY-2 SR/DRY-3
Sampte i0/Container # F/312 F/314 F/316
nit. date date date
JBN g1/14 3.8196
JBN 01713 @ 3.8193
JC 01/10 3.8187 oo @ 3.8072 01/10 @ J3.8416
vP 01/09 3.8197 0109 3.8075 01/09 2.8417
Baggie Tare Wt., g. 3.5417 3.4999 - 3.5601
Filter Tare Wt., g. 0.2726 0.2753 0.2734
ORY PARTICULATE WT., g. 0.0050 0.0320 0.0081
Sampie ID/Container # R/313 R/315 R/317
init, date date date
01/14 3.5858
JBN 01/13 3.7139 01/13 3.5314 01/13 @ 3.5856
JC 01710 ® 3.7134 01/10 @ 3.5309 o1/10 3.5844
Tare Wt., g. 3.7112 3.5273 3.5824
SAMPLE WT., g. 0.0022 0.0036 0.0032
Total Particufate., mg. 7.2 35.6 11.3
Biank Residue. mg. { 100 mi 0.2 ¢ 700 mi 0.2 ¢ 860 mi) 0.1
TOTAL PARTICULATE CATCH, my. ‘m @
8lank Beaker # 2003 —Llegend— Sampile Description
Final wt., mg. 99546.3 @ = Final Weight
Tare wt.. mg. 99545.9 F = Filter R =|Rinse Run # Color Loading
Residue, mg. 0.4
Votume. m. 200 -1 183 1@3
1 = Light 2 = Medium -2 123) 1
Conc., mg/m{ 0.002 3 = Heavy or Dark -3 @2 3 @2 3
Notes and comments:
Pregorminate color of samples is: Cream
Date of full balance span 01/06/92




PARTICULA TE SAMPLING LABORATORY -ESULTS

Pianr Name: MARTIN MARIETTA EEl Ref#® 3684
Sampting Location: Deister Screen
Date Received: 01/08/92 Date Analyzeo: 01/14/92
Run Number SR/WET-1 SR/WET-2 SR/WET-3
Sampte ID/Container # F/318 F/320 F/322
init. date date date
JC o1/10 3.8930 01/10 3.9583 o110 @ 3.8137
vP 0109 @ 3.8929 0109 ® 3.9579 01/09 3.8140
Baggie Tare Wt., g. 3.61571 3.6758 . 3.5266
Filter Tare WX., g. 0.2730 0.2737 0.2745
k] - ] E
DRY PARTICULATE WT., g. 0.0048 0.0084 0.0126
Sampte ID/Container # R/319 R/7321 R/323
init. date date date
01/14 3.7532
JBN 01/13 3.5360 01/13 3.5016 o3 @ 375
JC o110 @ 3.5358 oo @ 3.5017 o1/10 3.7526
Tare Wt., g. 3.5331 3.4978 3.7494
SAMPLE WT., g. 0.0027 0.0033 0.0038
Total Particuiate.. mmg. 7.5 11.7 16.4
8lank Residue. mg. { 225 mi) 0.5 ¢ 75 mi) 0.2 ( 75 mi) 0.2
TOTAL PARTICULATE CATCH, mg. @
Blank Beaker ¥ 2003 —{iegend— 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 -1 023 @3
1 = Light 2 = Medium -2 120 1209
Conc.. mg/mi 0.002 3 = MHeavy or Dark -3 7 03 703
Notes and comments:
Predominate color of samples is: Grey
Date of full balance span 01/06/92



PARTICULATE SAMPLING| LABORA TORY RESULTS
Plant Name: MARTIN MARIETTA EEl Retf# 3684
Sampuing Location: Deister Screen
Date Received: 01/08/92 Oate Analyzed: Q1/14/92
Run Numober OUCT BLANK
Samptre ID/Container # F/325
init. date
JBN 01/13 3.9778
JC o1/10 @ 39775
Baggie Tare Wt., g. 3.70671 *uos
Filter Tare Wt.. g. 0.2714
ORY PARTICULATE WT., g. 0.0000
Sampie ID/Container # R/ 326
init. date
JBN 01/14 3.5477
JBN 01713 @ 3.5472
JC o1/10 3.5633
Tare Wt., g. 3.5468
SAMPLE WT., g. 0.0004
Total Particuiate.. mg. 0.4
8lank Residue, mg. { 25 miy 0.1
TOTAL PARTICULATE CATCH, mg. 0.3
8lank Beaker # 2003 ~iegend— Sample Description
Final wt., mg. 99546.3 @ = Final Weighe
Tare wt., mg. 99545.9 F = Fifter R + Rinse Run # Color Loading
Residue. mg. 0.4
Volume, mi. 200 -08 123 123
! = light 2 = Maegium
Conc.. mg/mi 0.002 3 = Heavy or Dark
Notes and comments:
Predominate color of samples is:
Date of full balance span 01/06/32




( xf I La ' Anaiytical and Consulting Chem;
Oxford boratones, Inc. DATE RECEIVED o1-zo-ystaz 1316 South Fifth St
DATE REPORTED 91-30-52 Wiloi NC.*

92W5251 ilmington. N.C. .

(919) 763-»

PAGE 1 OF 1

ENTROPY ENVIRONMENTALIST INC. P.CO. # 1983-3684
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

S. METHOD CODE SwW846-

RESULTS
~L -2 3 4 -1

~admium, as Cd, ug/g <3.80 <3.67 <2.25 <3.85 7131
Nickel, as Ni, ugrsg 318 628 35.1 19.2 7821
Lead, as Pb, ug/g 75.4 81.8 27.8 30.6 7421

Ronp opferC

ROGER C. OXFORD, CHEMIST



INTERLABORATORY SAMPLE TRANSFER

RECORD OF

Please

whenever the final results are faxed|

usTabny

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

The samples referenced in Entropy Environmentalists Inc. purchase

order No. ﬁ Q 3 - < QSU' were shipped via
L )

on |- ({7-9 72

Povg

by

(Ol

The samples were received at

AR v B
-

o4 T

| -20-G 5 by

on

Z¥ADC_ .

|

Note any broken Seals, leakage, spill

(ir discrepancy, indicate seal No., 7§

j:e, or damage to samples

No., sample No., etec.),

L-0012 rev. 8-91
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SAMPLING EQUIP
Plant Name [w—Tin Yar

MENT AUDIT

&4

Job Neo.

City/State &nrﬂﬁr, hr:

8 97d

Audito:(a)

—am—

Test Loc. Lowripn O \et O'F Cashdr Date 9& o/
BAROMETER
Entropy In-House Ref. Barometer TH9 s rField Barometer "Hg
Date compared Dav. 1Hg (Max. Allowable Dev.: = 0.1 "Hg)
‘Ref. Therm. Initia] | Allowable A‘W
/Ambient Temp., o°p | Deviaticn Audit
' ' Erom Ambjent _Wb‘e o u °r
THERMOMETERS ~
Bry Gas Meter * 5.4 °F . (Meterbox No. )
f Impinger Exit * 2.0 °F
| Filter Box £ 5.4 °F
!' Adjust thermometer ynej) acceptable. If |t cannot be adjusted, use as back-
| up. If no backup, rececrd ambient temperature indicated by unadjusted ther-
| mometer and labe} with correction factor indicate): e
: THERMOCOUPLES Allowable Deviation from Ambient: = 8.0°F* (& 2.0°P) *»
v v v v v
IC No./ v OK|TC No./ °v OK|TC No./ °y OKI|TC No./ °v CK|IC No./ °¥ ox
/ __,l / — / — / — /
* = 8.0 °F = + 1.5%¢ of ambjient absolute temperature.

** (2 2.0 °F if

used in saturateq Or water droplet-

laden gas Stream. )

Jeo. o

Barometric Pressure (P

ISOKINETIC METERBOX I.D. ‘4 é Gamma (¥) - ?P 7/ AHQ /’ 772
—_—
A8 Applicable {check): zero Magnehelics? - Zerc/Level Mancmetar?

bar) Agditor £ ¢ 7 Date 906( 9/
| Dry Gas Meter Meter Lower and Upper
[ Reading Temperature Limits for
({Cubic Ft.) (*°F) Audit Gamma
| : Final _ 74 ).) 7 { Final 72 ’ 0.96 « v = P2 75/
| er’.:ial 2572 L9 I Initial £ | I 1.08 vy = /) 02 p
l‘ -
! Dry Gas volume l Average ! Run Time
! Metered Meter Temp. (Base = 10)
(Cubic Ft.) (°F)
=~ (Minutes) {Seconds)
Vm = ‘7 -7 ‘? ' = Cf» ‘;7 7O o
172
] (Min. + (sec. / 60)] [ 0.0319 (Tm + 460) ]
ll Y = kg B A et S -
© Vm Phar
g 172
(LY« 9 oy, 0.0319 (|87 | .0

g '7‘57] ZO . Audit Gamma

’ Audit Gamma Acceptable

(between lgwer & upper

limicsey? (V) L///;::

No

F=1113 9-91

ENTROPY




APPENDIX G.

List of Participants




R TR

The ke
numbers are:

KEY PERSONNEL

Mr. Solomon Ricks
Fieid Test Coordinator, EMB

Mr. Dennis Holzschuh
Field Test Coordinator, EMB

Mr. Horace Wilson
Martin Marietta Corporate Contact

Mr. Steve Witt
Martin Marietta Corporate Contact

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

Mr. Todd Brozell
Field Test Director, Entropy

Mr. William Kirk
Meteorological and Process
Data Coordinator, Entropy

Mr. Harold Lee
Field Sampliing Technician, Entropy

Y personnel who coordinated th

¢ test 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 2d1a (PM-10)
Standard Operating Procedures Manual

Septembelr S, 1991

Jeff Kynstling
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Method 201A (Determination of FMsg emissions)
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1.APPLICABILITY AND PRINCIPLE
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METHOD
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APPLICABILITY AND PRINCIPLE.
Applicability.
This method
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applies to
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A gas sample 1s ext
in-stack sizing de
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Pitot tube.
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File No. M201A
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Page No. 20

used for the Method 5 type train or metal L's, metal
U's, and a vacuum jumper wWill be used for the Method 17
type train.

Differential pressure gauge, condenser, metering
system, barometer, gas density determination equipment.
Same as for Method S.

Sample recovery.

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. vat

Analysis. Same as in Method 5.

REAGENTS. (Same as for Method 35)

Sampling.
Filters. Use glass fiber filters exhibiting at 1least
99.95% efficiency (<.05% penetration) on 0.3 micron
dioctyl phthalate smoke particles.
Silica gel. Use indicating type 6 to 16 mesh.
Water. Use distilled water.

Sample recovery.

Acetone - reagent grade (<.001% residue)

Analysis.

Desiccant. Use indicating type such as anhydrous
calcium sulfate.

PROCEDURE.

Pretest preparation. (Same as for Method S)
Cyclone/Filter Holder Assembly.

The two filter holders we use require two different
sizes of filters. Some filters fit both filter holder
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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4.3

Site

——

open the filter holder and place the filter on ¢t}
filter SUpport screen. | (Note: One of the filter holdezr
has a removaple filter| supportc Screen that is rough c
one side and Smooth on| the other. This screen needs ¢
be placed so that the filter TesSts on the smooth side.

Assemble the filter lder and Cyclone, making sur
that the Viton O-rings are in good condition, an
tighten all the connecitions Securely. Teflon tape ma
be needed to insure a dood seal; however, this needs t
be done very carefully| If any of the tape is expose
Lo the inside of the cyclone or filter holder, it wil
tear off and catch on the filter, possibly voiding th
run. Therefore, extreme care must be --:taken to insur

that only the outer thrpads are wrapped with the Teflo:
tape.

Remove the sticker containing the filter number anc

tare weight from the detri dish and place it on the
filter holder.

Once the nozzle has bedn selected and attached to the
Cyclone, leak check the entire train from the nozzle
back. The Cyclone/filter holder assembly isg going to
leak quite 3 bit, so th rest of the train needs to be
in very good shape. The CyYclone/filter holder assembly
will be removed Prior tp the post-test leak check, so
if the bpre-test leak rate is at or below 0.02 cfm with
the majority of the eak being attributed to the
Cyclone/filter holder Ssembly, there should be no
problem in obtaining a gpod run.

Requirements.

Use a sampling port diameter of ¢ inches. This ig

required for nozzle diameters greater than 0.16 inches
and preferred in all cases.

Cross sectional area of the sampling assembly must not
be greater than 3% of the duct. The cross Sectional
area of our sampling as embly is 18.75 square inches.
This translates into a minimum duct sizes of 28.25m
diameter for a circular duct Or 625 square inches for a
rectangular stack (abour 25 by 25"). For Smaller
ducts, sampling is stjil] pPossible using a Method 2A
type setup with 4 standarfd Pitot. :

For saturated Sources, |use heat wrap to heat the

cyclone/filter assembly | to 50°F apove the stack
temperature.
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4.4 Preliminary determinations. Same as Method S except use the
directions in this method for nozzle size selection and
sampling time.

$.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 "PM10OCALC" 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,
AHg 4500, AHg.5099°, 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 APpayx 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 APpay 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
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used to calculate the| dwell time for the point.
However, in order to simplify matters and to make the

run mnore predictable, w

from the preliminary trhv
times and assume that ¢t e

during the run. The bene
us to calculate and ch
point prior to testing,
possibility of points un

have elected to use the APs
erse to calculate the dwell
Y remain essentially constant
its of this are that it allows
Ck the dwell times for each

and it also eliminates the
Xpectedly dropping out of the

nozzle's range.

4.5 Sampling.

4.5.1 Preform a pre-test ledak check through the entire
sampling train.

4.5.2 Allow the sizing device [to reach stack temperature by
Placing it in the stack |for 20 to 30 minutes prior to
the run.

4.5.3 Position the probe at the first sampling point and
begin sampling at the AH |determined by the computer.

4.5.4 Record the appropriate ilfa onto the field data sheet.
NOTE: Record the AP d tg from the preliminary
traverse onto the field data sheet for the
corresponding points. The AP and tg actually
encountered during the rup need not be recorded.

4.5.5 After the dwell time for the first point has elapsed,
move on to the next point|using the same AH.

NOTE: See section 4.6.2 oh changing the AH.

4.5.6 Continue until all points| have been sampled.

4.5.7 At the conclusion of the fun, remove the cyclone/filter
holder assembly BEFORE performing the post-test leak
check.

4.5.8 After removing the cyclone/filter holder assembly, keep
it in an upright positionI(cyclone up, filter down) and
cover the openings with t Pe until it has cooled enough
to clean. See section 4.7 lon sample recovery.

4.5.9 Leak check the train from| the front of the probe liner
back at the highest vVacuun observed during the run.

4.5..0 If a Method 17 type trafin is being used, drain the
umbilical.
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Spec:ial 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.

l.

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 S0°F from the average stack temperature that
was determined by the preliminary traverse.

During the preliminary calculations, values were
obtained for AHessge and AHe-s50° and recorded o1
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Sample Recovery.

the field data sheet. These are the respectiv
values that are t#o be used for AH if the stac
temperature is spe°F higher or lower than th
dverage stack temperature.

4. If a point with |a sg° temperature variation i
eéncountered during the run, adjust the meter bo:
to the appropriate temperature adjusted value fo:
AH at the beginni of the point.

5. If the next poin is back within SsQ°F of thi

average stack temp rature, go back to the origina.
AH.

R

ill not have an effect on the
etics are calculated.

6. Changing the AH
way that the isoki

1. Quart jar original Y containing the 200 ml H50.

2. Plastic bottle ori inally containing silica gel.
3. Pint jar labelled ''nozzle and cyclone rinse."

4. Pint jar labelled "2 in. filter front half rinse.”
5. Small jar labelled |"2 in. filter.n»

Pour the H50 from the j Pingers back into its original
quart jar, weigh, and r cord.

Pour the silica gel bac

into its original container,
weigh, and record.

Keeping the Cyclone/fillter holder assembly upright
(cyclone up, filter downl), remove the top plate with a
wrench. The "turn around cup" is the small cup-like
Piece attached to the Op of the cyclone. Rinse the
turn around cup's interfior surface with acetone into
the jar labelled "2 jp. ilter front-half rinse." Rinse
the turn around cup and the

remaining interior surfhce of the top into the jar

labelled "nozzle and cyc

cyclone and the nozz] with acetone into the jar
labelled '"nozzle and cyrlone rinse." Any particulate

inside the bowl goes intp the nozzle and cyclone rinse
jar.

Disassemble the 2 1inch| filter holder. Clean-up the
filter dry into the jar| labelled "2 in. filter.® If
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5.

5.1

7.1.1

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

Rinse the front half of the of the 2 inch filter holde:

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-PMjg catch gravimetritally from the
nozzle/cyclone rinse.
Determine the PM;g catch from the 2" filter.
Determine the PM;g catch from the front half rinse anc
add it to the filter catch to obtain the total PMj
catch.

CALIBRATION.

Pitot Tube, Metering System, Probe Heater, Temperatu.

Gauges, Leak-check of Metering System, and Barometer. Same
as in Method S5, Sections 5.1 through 5.7 respectively.

Cyclone and Nozzle Combination. Meets design specification:
-~ no calibration necessary.

CALCULATIONS.
Pre-test Calculations.
Absolute Pressure, Pg
Ps = Ppar *+ Pg/13.6
Pg Stack Absolute Pressure {in. Hg]

Pq Stack Static Pressure (in. H50)
Phar = Ambient Barometric Pressure (in. H30]

Molecular Weight, My

My = Mg(l1-By) + 18By,

M,y = Molecular Weight of Stack Gas, wet basis
(lb/1lb~mole) '

Mg Molecular Weight of Stack Gas, dry basis

.44(%C0O3) + .32(%0,3) + .28(3N, - %CO)
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(use 29 lb/lh-mole]

By =

Average Velocity Head,

APayg = T[(aP;)0-5;2,,

Fraction Moisture |Content {fraction H,0)

2Pavg

APayg = Average Velocitytgead (in. H50)
i

APj = Velocity Head at
N = number of traverse D

Viscosity,

# = 152.4 + 0.255tg5 + (0 00sesty) 2

+ 0.5315(%02) - 74,1

Average Stack Temp

%
tg =
By = Fraction Moisture ¢

Cyclone Flow Rate, Q.

Qe = 0.002837p[(ts + 460

Traverse Point [in. QZO]
oints

RSO

4B,,

= Viscosity (micropoide]

rature (°F]
ontent [fraction H50]

)/MisJ°'2949

Qe = Cyclone Flow Rate {
B = Viscosity (micropois
ts

My = Molecular Weight,

Desired Nozzle Diameter,

wet basis
Stack Absolute Pres ure (in.

£t3 /min (ACFM) ]

]
Average Stack Temperature [°F)]

Dna

Ona = 0.2060c%5((pg) (,, /(ts + 460) (AP4yg) 025

Dnq = Desired Nozzle Diameter

(in.]

t basis (1b/1lb-mole)

Qc = Cyclone Flow Rate ¢ CFM)

Pg = Stack Absolute Presgure (in. Hg)
My = Molecular Weight, w

ts = Average Stack Temperiature (°F]

APan = Average Velocity |Head (in. H50)

(ft/sec)
-84 for S-Type Pitot)

Average Stack Gas Velocity, Vg

Vs = (85.48) (Cp) [(tg + 460) (APavqg) / (Pg) (My) ]
Vs = Average Stack Gas Velocity,

Cp = Pitot Coefficient (Use

tg = Average Stack Temperature (°F)

APavq = Average Velocity

ead (in. H20]

Pg =T"Stack Absolute Press re [in. Hg)
My = Molecular Weight, wet basis (1b/lb-mole)
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7.1.10

7.1.11

Orifice Pressure Head Required, AH

AH = [(Qg) (1-By) (Pg)/(tgr460) 12
*( (tm+460) (Mg) (1.083) (AHg) / (Ppar) ]
AH = Orifice Pressure Head (in. H3O0]
Qe = Cyclone Flow Rate [ACFM]
By, = Fraction Moisture Content ([fraction H;0]
Pg = Stack Absolute Pressure (in. Hg]
tg = Average Stack Temperature [°F]
tm = Meter Box Temperature [°F]

Ma Molecular Weight, dry basis (29 lb/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 - S0°F.

Nozzle Velocity, vp

vn = (3.056) (Qc)/(Dia)?
vh = 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)/Vs

I = Percent Isokinetic (%)

vn = Nozzle Velocity [ft/s]

vg = Average Stack Gas Velocity (ft/s]

- Solve for each of the two nozzles
Minimum Velocity, Vpin '

First, calculate Rpjnp:

Rmin = 0.2457 + (0.3072

- (0'2603)(QC) 1.5]0.5

S(w)/(vn)

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

1. Vmin = VYn(0.5)
2. Vmin = Yn{(Rmin)

Rmin = Interim Value
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Vmin = Minimun Velocity (ft/s)
Vn = Nozzle Velocity (ft/s

Qc = Cyclone Flow Rate |(ft~/min (ACFM) )
b= Viscosity [micropoise]

- Solve for each of the tWO nozzles
7.1.12 Minimum Velocity Head, APnmin

APpjn = 1.3686/1oooor<Ps)<Mw)/(ts+460)1f(vmin)(cp)lz

APpin = Minimum Velocity Head [in. H50]

Pg = Stack Absolute pre Sure (in. Hgj] -.

My = Molecular Weight o Stack Gas, wet basis
[lb/lb-mole]

tg = Average Stack Temperature [°F)

Vmin = Minimum Velocity (ft/s]

Cp = Pitot Coefficient (Use .34

- Solve for each of the CWo nozzles

7.1.13 Maximum Velocity, Vmax

First, calculate Rphy:

Rmax = 0.4457 + [0.5680
c)

+ (0.2603) (Q P () / (vpy) 1-570.5

If Rpay > 1.5, use Equation 1.
Otherwise, use Equation 2.

Yn(l.5)
Yn{Rpay)

1 Vmax =
2. Vmax =
Rmax = Interim Value
Vmax = Maximunm Velocity (ft/s)
Yn = Nozzle Velocity [£t/ 3
Qc = Cyclone Flow Rate (£

4 = Viscosity (micropoise

/min (ACFM) ]

~ Solve for each of the tWo nozzles

7.1.14 Maximum Velocity Head, APpmax

APpayx = 1.3686/10000¢ (Ps) (My) / (tg+460) 10 {(Vmax) (Cp) 12

APpax = Maximum Velocity Heaq (in. H50)

Pg Stack Absolute Pressure [in. Hg]

My = Molecular Weight of Stack Gas, wet basis
[lb/lb-mole]

tg = Average Stack Temperajture (°F)

Ymax = Maximum Velocity (fE/s)

]
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7.1.15

7.1.16

Cp = Pitot Coefficient ([Use .34)

~ Solve for each of the two nozzles

Dwell Time for First Traverse Point, 7

§1 = [AP'1/AP'3yq] % > (dror/n]

8§94 = 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. H,0]

f¢ot = Total Run Time (min) o

n = Number of Traverse Points [should be 12 pts.]
= Round Dwell Time to the nearest 15 seconds.

Dwell Time for Subsequent Points, 4p

]

4n = 91(AP'1/AP"'q}0-5 n={2,3,4,...12}

n = Dwell Time on Traverse Point n (minutes]

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

AP'p = Velocity Head at Traverse Point n [in. H,0]

AP'ayg = Average Velocity Head (in. H50]

- Round Dwell Times to the nearest 15 seconds.

7.2 Post-test Calculations.

7.2.1

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
#g = Cy + CaTg + C3Tg® + Cqf0; - CgBysg

ug = Stack Gas Viscosity (micropoise]

C1 = 51.05 micropoise

Cy = 0.207 migropoise/°R 5

Cy = 3.24x10 micropoise/°R

Cq4 = 53.147 micropoise/fraction 0,

Ce = 74.143 micropoise/fraction H,0

Tg = Average Absolute Stack Temperature (°R]

fo2 = Stack Gas Fraction O, by volume, dry basis
= Moisture Fraction of Stack Gas (fraction 03]

PM;g Flow Rate, Qg

Qs = (Ts/K1Psl{Qs(std) * Vw(std)/?)
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Qs = Total Cyclone Flow Rate [ft3/m1n}
(at wert cyclon conditions)

Tg = Average Absolute tack Temperature [°R]
Ky = Constant (17.64 o / in. Hqg]
Pg = Absolute Stack Prdssure (in. Hg]
Qs(std) = Total Cyclone Flow Rate (dscf/min)
(at standard conditions)
VW(std) = Volume of watler Vapor in Gas Sample (scf]

(at standapd conditions)
§ = Total Sampling Time (minutes)

7.2.3 Molecular Weight of staék Gas, My

My = Mg(1-Byg) + 18.0(Bysg)

My = Molecular Weight of Stack Gas [lb/lb-mole]
(Wet Basis)

M3 = Molecular Weight o Stack Gas [lb/lb-mole]
(Dry Basis)
Bys = Moisture Fraction |of stack gas (fraction 0,]

7.2.4 Aerodynamic cut Size, Dg
Pso = Al(ts+460)/ (M) (pg 19°20911 (4g) / (Qg) 10+ 7091

Dgq = Aerodynamic cut Sige (um)
= Constant (0.15625 fo English units)
tg = Average Stack Temperature (°F)
My = Molecular Weight of|stack Gas, wet basis
flb/lb-mole]
Ps = Stack Absolute pres ure (in. Hg]

7.2.5 Percent Isokinetic, I,

I

]

I = Percent Isokinetic (%)
tg = Average stack Temperature [°F)
Vm = Volume of gGag Metere (dsct)

P(std) = Standarg Pressurg (29.52 in. Hg)
T(sta) = Temperature Stan ard (537 °R)

Vs = Average stack Velocity (ft/sec]

¢ = Total Run Time [Qinut s

An = Nozzle Area (ft<)] = 1r/144)(Dn/2)2

Dph = Nozzle Diameter (in.

Pg = stack Absolute Pressyre (in. Hg])

By = Fraction Moisture cortent (fraction H50]

7.3 Acceptable Results. The results are acceptable it +the
following two Cconditions are met:
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The aerodynamic cut size, Dgg, nust be between 9.0u
and 11.0um (9.0um =< Dsg = 11.0um).

No sampling points are outside of APpjn and APpax O
the isokinetic rate, I, is between 80% and 120
(80% = I =< 120%) and no more than one sampling poin
is outside of APpipn and APpax-

QUALITY CONTROL.

Visual Inspection. Examine the Pitots, nozzle, cyclone, an
filter holder prior to testing for any visible signs o
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 o
the volume metering system. This 1is the usual 10 mninut
audit for any meter box (See section 10.4).
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CYCLONE DIAGRAM

-
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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.
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Sampling and Velocity Traverse Point Determination
EPA Method 1
| DRAW HORIZONTAL LINE THROUGH OIAMET
PLANT NAME T
It more inan 8 ang 2 diameters ang !/ du
CITY. STATE 8. 13 iess than 24, use 8 or 9 points.
| SAMPLING LOCATION
‘ VELOC!ITY PARTICULATE
NO. OF PORTS AVAILABLE OIAMETERS
NQ. OF PORTS USED UP  DOWwWN
PORT INSIDE DIAMETER NN ' 20 E
N
2 7 1.78%
OISTANCE FROM FAR WALL TO QUTSIDE OF PORT —— \\1\\ 1
NIPPLE LENGTH AND/OR WALL THICKNESS ________ P S8 S To
OEPTH OF STACK ORDUCT _____ ST 128 —
STACK OR DUCT WIOTH (1 RECTANGULARY 16 28 or 2
. “, !
EQUIVALENT DIAMETER: 2 0.5
DTH 2 ¢{ ) ( )
Dg = 2. x QEPTH » Wi - . —
DEPTH + WIDTH N . )
DISTANCE UPSTREAM COWNSTREAM —_—
o BT | S e [ rmaa o
FLOW DISTURBANCES POINT | DEPTH | WALL OF PORAT
DIAMETERS ’ ' =
- 1
STACK/DUCT AREA = - IN2 5 ' —
LOCATION OF POINTS IN CIRCULAR STACKS OR pucTs 3 | Bl
4 (] [ 10 12 14 18 18 20 22 24 ——
] 8.7 4.4 3.2 2.8 2.1 1.8 1.8 1.4 1.3 A | 1.1 4
2125.0 146 105 8.2 67 57 49 .4 39 s a2 —
3175.0 29.6 19.4 146 118 g9 g8 78 67 80 s.s 5 ’
41933 70.4 323 22,6 177 140 12,5 109 g7 8.7 7.9 e —
s 85.4 67.7 34.2 25.0 20.1 169 146 129 1.s 10.8 6 |
M 98.6 980.8 638 358 26.9 22.0 1a.g 184 14.6 13.2 —
7 §9.5 77.4 644 30.8 283 238 204 180 18.1 7 ,
. 3.8 835.4 75.0 63.4 375 20.6 25.0 218 194
. 21.8 823 73.1 2.5 38.2 30.4 28.2 210 8 , _
10 974 88.2 79.9 717 6v.a 3a8 315 272 ' '
" 93.3 854 78.0 70.4 612 30.3 329 9 : -
2 97.9 90.1 831 764 8.4 s0.7 304 }
'3 94.3 87.5 81.2 730 ss.s e0.2 10 | —
18 980.2 915 o34 708 718 ¢7.7 11 ‘ )
's 98.1 801 s1s 7.2 724 —
'e 98.4 02,5 $7.1 g2 770 12 ‘
‘7 98.6 90.3 5.4 so.¢ —
e 98.6 033 ss.4 439 13 I
1. 98.1 91.3 se.s —
20 90.7 94.0 se.s 14
2 %e.s 921 —
22 0.9 24.8 18
23 98.8 —
24 98.9 16
LOCATION OF POINTS IN RECTANGULAR STACKS OR oucTs 17 I I —
3 3 0 B s 7 0 0 10 ) 132 1 8 l ‘
1]2%.0 167 125 100 9.3 7.1 a3 s 5o «8 4.2 —
2 [75.0 S0.0 37.5 30.0 25.0 21.4 1g.8 '8.7 150 138 12.8 19 l ‘
3 83.3 62.5 50.0 417 387 313 27,5 250 239 20.8 —
‘. 87.8 70.0 58.3 50.0 43.8 3m.8 150 119 29.2 20 j ,
s 90.0 75.0 64.3 38.3 350.0 45.0 409 ar.s I
. 91.7 78.8 68.8 1.1 550 s0.0 454 21 | ,
’ 929 813 °22 630 s9.1 sa2
. 93.8 833 750 ee.2 e2s 22 | ,
N 4.4 850 77131 794 P
‘0 98.0 se.4 79.2 23 | |
5.5 a7.s
2 wa | | | 24 ! _
F.0018 SEE REVERSE FOR FIELD USE CHECKLIS
©3.90




AIR FLOW RATE DETERMINATIONS

Plant Name Run NO.
city/Stats Dats
Test Locaticn Personnel
Barcmecric Pres. (Pbar) In. Bg static Pres. (PgQ) In. H20
Pitot ID Pitct Coeff. (Cp) Pressure Gauge Set ID
Thermocoupls ID puct Leangth/Diamscter width
C-specity inches (®) or feet (‘)}-°
VELOCITY TRAVERSES ORSAT DATA
starc=-Finish Timaes: s TinalAnalyel -
- -] ysisCOg (A) 09 (B) \0 SCO+N
Time alysis|CO2 (M) | 92aing | (s=k) | (100-B)
Point AP Texp. —_
No. | In. B0 | °F |
Average
Bag No. Pump
FYRITE DATA, § COj |
MOISTURE DATA (WET BULB/DRY BULB)
Dry Bulb|Wet Bulb
Port Time bt 4 °Y Dife. s Ho0
: | MOISTURE DATA (STOICHIOH.E‘IRIC)
i ——
‘ free Watar in PFuel,
Water from Fuel Combustion., %
Ambient Water, ¢
Relative Humidity, ¢
Ambient Temperaturs, °Y
Total %
VOLUMETRIC AIR FLOW RATES
| Dry at Standard Conditions, Qsd = scrn
‘(i ‘ Wet at Stack Conditions., Qaw - ACTH
| \ ADDITIONAL DATA —
|Avg. ! L

«/A P average is square of average squarce root. see page 2 for fleld flouw rate calculatie

e e ENTROPY



FIELD T

Plant Name

EST LOG

Job No.
Samoling Location
Start Stop CcmmentsgPrcblema- Run No.

Date

Sampling Team Initials (Team Laader)

Posttegt Leak Rate

Good Run (check)? YES

NO (if NoO,

Sample Appearance

{Others:

explain in

'Commenta/Problemn')
Stare Stop QQEEE&EELEEQQLEE&' Run No.
Date
—_——
Sampling Team Initialsg (Team Leader) (Others)
Posttest Leak Rate Sample Appearance
Goed Run (check)? YES NO (if NO, explain in "Commen:a/Problnm-')
Start Stop Commegtg(?;gblgma' Run No.
Date
\

Sampliing Team Initjials (Team Leader)

Posttest Leak Rate

Sample Appearanc|

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

(Others),

explain in "Comments/Problems~)

USE REVERSE SIDE 1y MORE PACE REQUIRED.
F-0008 rev. 9-99




Plant Name

Date

Time

ON-SITE DRY GAS METER AUDIT

Auditor

As Applicable:

Yo =

Zero Magnehelics?

Zero/Level Manomet

Job Number

Meterbox Identification Number

Fulltest Gamma (Y)

Barometric Pressure (Pba:)

(check)

er?

(check)

l:&l!e

Ian. E

Dry Gas Meter Meter Upper ﬁnd Lower
Reading Temperature Limits for
(££3) (°F) Audit Gamma
Final Final 0.96 » ¥ =
Initial Initial 1.04 » ¥ =
Dry Gas Volume Average Meter Run Time
Metered Temperature (Base = 10)
(£e3) (*F)
(Minutes) (Seconds)
Vo = ™ =
0.5
(Min. + (Sec. / 60)) 0.0319 (Tm + 460)
-
Vm P!’.J:
o.s
{ + / 60)) 0.0319 ¢ + 460)
- =
Calculated Audit Y
Audit Gamma Within Acceptable Limits? Yeas No

£-1040 rev.

5-9



?lant Name/Address

SAMPLING EQUIPMEN

T CHECKLIST

Job No.

Sampling Location

————
Team Leader

BAROMETER C

Date

' Entreopy In<Ho
Reference Barom

HECK
use Field - Check
eter Barometer o) 44

}

THERMOMETERS AND THE

—

* 2 0.1" Mercury

RMOCOUPLE cHECK

, Date Reference Thermometer Ambient Temperature, °r
; Ambient Acceptance Check
| mperatu bl —Range, °p 9K?_
Ihermometers .
Impinger Exit £ 2.0
Filter Box z 5.4
Dry Gas Meter * 5.4
—

Adjust thermometer until acceptable. If it cannot be adjusted, use as back-
up. If no backup, record ambignt tamp.

indicated by unadjusted thermometer.

Ihermocouples

[T

f " = 1l.5% of Absolute Temperature.

** Acceptance range
gas stream.

is = 2,.0°F if uged |{

i saturated or water droplet-laden

P

T

F-1039 rev. 4-91

PITOT AND NOZzre cmECK

Visual

Checik

—————
———
——————
——————
————
———
————
—————

Nozzle No.

B

1]

ENTROPY
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Federai Remster / Voi. 55. No. 73 / Tuesaav.

Aoni 17, 1990 / Rules and Resniations

Emission Gas Recvete. Dats Reducuon,
Verswom 3.¢ MAY 199

Test 10. Code: Chaves Hill 2.

Test Location: Barnouse Uullet.

Test Sute: Chapes Hill.

Test Date: 10/20/88.

Qoeratorais): |B RH MU,

Enterea Run Lara

"-moeratures:
TISTK) Pt ¥ 4
TR 3900
e .. si0r
TIDCM) T8O F

Svstem Pressures:

£aterea Run Jata— uatinueu

OPISTX]. e .10 INWC

VIDEM) . 4 (1TCA FTY

TIME. .00 MIN

X CO2 3.00

| 02 -.00

NOZ (IN) J3.2300
Water Content

Estimate 0%

or

Cond oML

Col 3.0 CM
Raw Maessen:

Cyel 1 <12 MG

Filter 1.2 MG

Impinsor Remdwe—___L_ 0.0 MG

w

Cabibranon valves
CPIPITOT. a
OHENORN_.__ 1
MITOT LFE) 0.
BTOT LFEY -
“URCL LIE} o4
AIRCL LFE) =
ICM CAMMA, 0:

Neduced Duta

Stack Veloaity (FT/SEC 134
Slack Cua M - =
Samoie Flow Rate (ACTM) 0.

Totsl Flow Rute (ACTMY— s 0

OMIORI. .~ 18 INWG Dlaok Vel Recycie Flow ilate (ACTM) 0.
oo e e 191 INWC ':l"' . Percent Kecycie 8
PANLY 1218 INWG CYC Rinse a0 M taskinenc Ratio (%), 8.1
OMRCL) 271 INWC Fillee Holder Kinss st 38 MG
oMPTO! 0.08 INWGC Filter Olank e et————— 0 MG
\Miscadanes: [mptnger Rume —______ [ a0 MC
PIRBAR) 2398 INWC
wry .
| (Perveuscss ! avD : . ! : 0
t . MOQ/ONCMI | (GR/ACF) (GR/OCH
iU (ee) : i [ 10
Cecione 10.18 | IS8 | 58! 001794 | 0.02470 | 1.53:
Secaus Fiter 30.8) Q00068 | 001332 1 90:
"srucuaie Toty 8721 ag2rez ¢ 0.03802 | <.444
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Methed 201A=-Oslarmunation of PM.,
Emismoas (Constant Sampiing Kate
Procsoure)

1. Appiicability and Principis

1.1 Applicability. This metnod appues 1o
the in-stack measurement of particuiate
matter {PM) emissions equali to or iess than
40 serodynANMe dismates af scaunsiiv 19
(PMus) {rom ststionary sources. The EPA
recognizes thae condensibie emissions nut
collected by an in-s1ack method are aiso
PM.e 4na that ermissions that contnbute to
amoient. PM.. leveis sre the sum of
cand e em ana emissions
measured by sn in-stack PM.. meinod. sucn
48 (M8 method or Method 201. Theretore. 10
~siatlishing sourcs comtnbutions 1o sminent
ievets of PM.e. such as for emmsion nventory
purposes. EPA susgests that source PM..
messurement inciude both in-stacx PM., «ad
condensibie emussions. Cundens:bis
emissi0ns may be measured by an imoinger
dnaiysis in combinauon vath this method.

1.2 Principle. A gas sampie 18 exiracied at
4 constant flow rate through sn in-siac’:
siung device. which separates PM grester
than PM... Vanations from sokinetic
eMpuUNR conditions are maintainea within
wetl-defincd limits. The particuiate mass s
deterrmined gravimewncaily after removai of
uncomoined water.

2 Aoporatus

Note: Methods cited 1n this motnod are part
uf 40 CFR part 0Q. appendix A.

2.1 Samoiing Teain. A schamauc of the
Method 201A sampung train 1s shown n
Figure 1 of this mewtnod. With the exception of
'he PM., sizing device and in-stack filler. 1na
‘raiee 10 tne same as an EPA Method 17 tran.

21.1 Nozzte. Stainiess sieed 1318 or
~amvaient! with 8 sharp tapered isading

edge. Eleven nozzies that meet the design
specification in Figure 2 of this methed are
recommended. A larger numbler of nozzics

lilmmlihood that s single a can be used for
the snure traverse. if the o do not meet
the design specrfications in 2 of this
method. then the noxzies my meet the
arfene v Sectiow 6.2 of thiy .

212 PM., Sizer. Stainless|stegi (318 or
equivaient), capabile of de ming the PM.,

fracuon. The uzing devica s
cycione that meets the specsfi
Section 3.2 of this method or cascada
impactor that has been caiibratea using the
Jroceuurs in Secuon 8.4 of this metnod.

=13 Filter Holder. 63-mm.stainiess sieel.
AZ Andersan diller. part num SE27S. has
l1~en (ound to be scceptable f the 1n-stacx
filter. Nota: Mennon of trade
specific products does not co, utute
endorsement by the Eavironm rtal Pratection
Agency.

1.4 Pitot Tube. Same as ;
Section 2.1.3. The puot lines s
heat resistant tubing and atta
probe with stainiess steet fitt) s,

213 Probe Liner. Options same as in
Method 3. Section 2.3.2.

118 Diffarenusi Pressure auge,

. Metening System.
Gas Denaity Determunation £q ipment. Same
23 1n Method 8. Scctions 2.1.4, hna 2.1.7
throusn 2.1.10, respecuvely.
<2 Sumpie Recovery,

221 Nozxis. Sizing Device Probe. and
Filter Holder Brushes Nylon bnistie brusnes
with stainiess steet wire shafts ana hanadias.
aroperly sized and shaped for ¢leaning ine
noxzie. sinng dedvice, Proos of praoe liner.
and filter hoiders.

222 Wash 8otties. Class Sampie Storage
Contsiners. Petry Dishes, Gradyatea Cylinder

and Bulance. Plustic Slorage Containers.
Funnai and Rubbes Pelicaman. and Fennet.
Same as in Method & Sections 2.2.2 throusn
.28, respectively.

23 Anaiysis. Sums as 1n Method S.
Secuon 2.3.

L. Reavenes
The rengents fof sampling, sample

recovery. and analysis are the same as that
specified in Method & Sections 1.1. 3.2 und
33, respecuveiy.

4. Procevure

4.1 Sanpuns. IThe comaieny of this
maethod i3 suca that. ia order 10 cbtain
retiable rewuits. teswmew shonid be traincd an
expenenced with the 09t procedures.

411 [retest Sameasn
Maethod $. Section ¢.1.3.

412 Preliminary Determinations. Same »
1n Method $. Section 6.1.2 except use the
directions ua nozxie 8iEe selection and
sampling ume m this method. Use of any
nozzie grester tham .18 8. in diameter
require o sampling port diameter of 8 inches.
Also. the required maxismum number of
traverse pomts at any location shail be 12.

4121 The sizing device must be in-stack
or maintained st stask lemperarure during
sampiing. The blockane effect of the CSR
sampling assembiy wiil be surumal if the
cross-secuonai ares of the sampiing
sseembly is 3 percant or iese of the cross-
sactional ares of the duct. if the crogs-
secuonal ares of the sesambly is grester thun
1 percent of the cross-esutional area of the
duct. then c:ther datermme the piot
coeificiant st sampling conditions or use
standard pitat wnth & known coefficient in o
-onfiguration with the CSR sampiing
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»34MOIV such that fow aisterosnces are
~imizeqa.

+1.22  T-e setuo calcuiations can oe
»rtormea ov usue the icilowme proceaures.

i 1.2.2.. .7 orger 10 mainian a cut si1ze ot

) um in 1ne 21ZINQ aevice. tne (low rate

~eguuil the swing gevice must be mesntained
' a constant. ciscrete vaiue ounng tne run. if
~e 812137 gevice t3 a cvcione that meets the

_estgn speciications o Fiqure 3 of this
-etnod. Lic the equalions In ficure 4 ot this
~ethoda to caicuiate three onfics heaas {aHL

ne at (e aversge 3ACK temoerature. ana the
‘iher twn at temperatures =23 *C (=50 °F}
Ji the aversge stack lempesature. Use aH
calcuiatea at the aversge stack lemperature
+8 the pressure nead for the sampie (low rate
18 lonw a3 (ne stack temoeranure denng the
~un 18 wrthin 28 *C 150 *F} of the average
itack temperature. il the stack lempersture
. aries by more than <8 *C {50 'Fl. then use
‘he appropriate aH.

41.22.2 If the sizing device 13 & cvcione
hat does not meet the aesign specifications
'n Figure 4 of this metnod. use the equations
't Fiqure ¢ of this metnod. except use the
~roceaures 1n Section 5.3 of this method t0
_atermunc V.. :he correct cvcione liow rate
Jr a U am size.

11222  To select 3 nOXDa Y3e the
(ustions in Figure 5 of this mernod to Exicuiute
D wiil A0, (37 EACH DOXTI 8t 8U three
‘smperustures. {f the sizing gevics 18 & cycions
‘nat does nat meet iNe aesrn soecficanans
in Figure s of this metnod. ibe sxampie
workshcets can be usea.

4.1.22.% Currect the Method 2 pitot
reagings (0 Method 201A pitot resaings by
~ultiplying the Methoa 2 pitot resaings by

. squsre of a rana of the Method Z01A pitot
_cefficient to the Method 2 pitot couiiicient.
Select the nozzie {or WNICh A0am +Ad ADmes
tiracket ail of the corrected Method 2 pitot
resdings. [ more than one nozxie meets this
roquirement. seiect the nozzie eiving the
sreatest svmmetry. Slote that if the expected
~itot rrrding fof One Qr more pomnts is near a
. mut for 4 cnusen nazzie. it May De outsude

=@ limits 4t (8 UDEe Ot Lhe ran.

L1225 L urv ine await Lme. ue samplng

me. 41 cech UIVErss Dot DIOPOIuUONAaLelY
ith the pownt veloaly. Use (e squacons in
Fiuare 9 i this method (0 calcuiale e dweil
' /me at e (irst pownt and et eacs subsequant
point. {t 13 recommenaed that the aumber of
minutes samoted at each pownt be rounded to
‘he neurest 15 seconds.

113 Preparauon of Collecuon Train.
Serma as 10 Metbod & Secuoa 4.1.3. excapt
.»mit direcuona sbous a giass cyciona.

1.1.4 Leak-Check Proceaurs. The sizing
1evice 13 removed before tnhe post-lest leak-
<heck to prevent anv aisturoance of the
ollecteq sampie prior 10 ansiveis.

4.1.4.1 Dretest Lesk-Check. A pretest {eak-
. heck of the enure sampling train inciuding
‘he siziNR aevice. is required. Use the ieak-

neck oroceuure 1n Methad 5. Section 4.1.4.1

A conauct a pretest leak-check.

11.4.2 Lean-Checxs Dunas Sampie Rua
Same as in Method S. Secuon 4.L4.0L

1.3 Post-Test Leak-Check. A lenk-
Yeck {a rcquired at the conctunon of each

+mpiing run. Remove e cvoione before the

ak-Check 0 prevent ine vacuum created by

\e coolina o1 the proge irom asturping the

-oliecten sampie ana yse U e proceaure \n
Aethoa S. Secuon 4.1.4.1 o conaact a Doet-
test leak-coeCK.

118 Methos 201A Traun Uperetion. Jame
18 11 Methoa S, Secuon ¢4.1.5. except use 0@
procegures m Uns sECTOA (O BOKIBRUGC
;amoting ana flow rate adiustiment. Maintaia
‘na flow rate caicuiated i Secuon ¢.1.2.2.2 of

Yis meinod throusnout the run proviaea e
stacx temperature ts wnchin 28 “C (50 °F) of
‘he temperature usea to caicuiate ati U stacx
- empersuires vary oy more than 28 “C (50 “FL
.;se the soproprists &4 vaius caucuiaisa 1o
Section 41221 of this memod. Calcuiste the
dwaeil time st eacn traverse point as i Figure
8 of this mawhod.

118 Calculation of Percent lsokinstic
Rate end Aeroaynemuc - Sizs (Thel
Calculate percent isoi rate and D {soe
Calculations. Section 8 ¢. ..us method) to
determime wnether the test was vaiid or
another test run shouid be mage. if there was
difficuity 1n maintatming isokinetic sampling
rates within the prescnibed range, or if the D
ls not In its proper rangs because of sourcs
condittons. the Admirusirator may be
consuited for possibie vanancs.

4.2 Sampie Recoverv. if s cascaae
|MPACIOr 18 used. USE the Manuiacturer s
recommended procecures {or samoie
recoverv. if a CyCions 9 used. use (DE sums
iampie recovery as that m Methoa S. Section
4 2, except an wncreased numoer of samplo
recovery containers is required.

423 Container Number 1 (la-Slack
Filterl. The recovery shail be the same as that
for Container Number 1 in Method S. Section
2

423 Cuatainer Number 2 (Cyclons or
Large #M Catchl. This step is optionsl The
anisckinsuc srroe for the cyciona PM is
theorsucaily larger thas the error for the
PMie catch. Thareiors. adding ail the
fractions 10 get & total PM calch is not as
accursts as Mathod § or Method 201.
Disassembis the cycions and remave Uw
nozzie to recover the large PM cawch.
Quantitatively recovar ths PM from the
\ntenor suriacas of tha nozxis and cveione.
‘xciuding the “tum arouna’’ cup ana the
ntenor suriaces of the exit wbe. The
-ccovery shail be the same as Lhat for
Contswnar Number 2 In Method S. Secuon 4.2

424 Cootainer Numbar 3 (PMul
Quasnitatuvaly recover the PM [rom all of the
surfaces (rom the cycions eut to the front
haif of the in-stack filter hoidar. wciuding the
“turn around’ cup insida the cycions ana the
intenor surisces of the exn tube. Tha
recovery shall be the same as that (or
Conotsinar Number 2 in Meihod S Secuon 42,

128 Container Number ¢ (Silica Gell. The
recovery shail be the same as that for
Contatner Numbar 3 in Method S. Section 4.2

427 I/mpinger Water. Same ss m Maethod
. Section ¢.2. under “Impinger Water.”

4.3 Anaiysis. Sume as in Method S.
Section 4.). excapt handis Method 201A
Container Number 1 like Container Number 1.
Method 201A Contawner Numbess 2 and 3 Lika
Container Number 2, and Mathod 201A
Container Number ¢ Liks Coatainer Number J.
Use Figure 7 of this method to record tha
weights of PM collected. {Usa Figure 83 in
ethoa 5. Section ¢.1. 1o record the voluma of
water collected.

14 Quality Coaurat Procecures. Seme 83 A
“{ethog 5. Section 4.4.

* Calibration

\aiolan 8o sccurats aboratocy iog of ail
cupsbrations.

5.1 Proba Nozzis. Pilot Tube. Msetenng
Iystem. £rode Hester Calibrauos.

T eMpPerauire Luuges. Liak-coscs of Matanng
Svstem. ana Baromewsr. Sama es a Mathod 5.
Secuon 5.1 lhrouan 5.7. respecuvely.

5.2 Probe Cycions ang Noxzia
Cominnaucss Tha proos cycions and oozzis
combinaucas aewd oot be calibeated o both
meet desim speciiications u Figuses 2 and 3
of this mewnod. If ths nozzies do a0t meet
design specifications. then tast the Eycions
and nozzis comownauons {or coalorsuty with
performancs specificaucas (PS's) i Tabls 2
of this mathod. U ths cycions doss aos mast
design specificstions. then the cyicons and
noxzis comomation shail conforms o the PS’s
and callbrate the cycions 0 delsrsuns the
reistionsnip between Tlow rata. Ras
viecostty. ana rus densey. Use the
procedures in Secuon 5.2 of this maethod to
conduct PS tests ana the procedures
Section 5.3 of this metnoa to catibrste the
cycions. The purpose of the PS teste are
-onform waat the cycione and RoSEe
_ombinanon nss the desires sharpness of cut.
Coaduct tha PS lests 1n & wend tuoasl
descnbed o Secuan §2.3 of this mewod and
particis gensmuon system deacnbed in
Secuon 3.2.2 of Lhis mathod. Uew five parucie
sizas and three wind veiocities as listed ia
Table 2 of tus method. A sussmum of thres
replicats measurements of collection
cfficiency shail be pericrmed for sach ol the
18 conditions listed. for & cunmswn of 45
measurements

s231 Wind Tunnei Perform the
calibrauon and PS lesisan 8 wind tunnei (or
equivaiant test apparstusi capabls of
estabiishing and mantauning the sequired gas
siream veiociuss within 10 percent.

$.22 barucis Generauca Sysiam. The
Jurticis generation systam shail be capasie of
proaucing soud monoaispersed dye parucies
with the mass MedIan serodynasuc
digmeters soecified 12 Table 8 of this methon.

venficalion on sa wniegrated sempie obtained
during the ssmpling penod of esch test. An
acceptuble aiternauve 18 to venfy the size
distribution of samopies before and
after each tese. with both sampies rwquired to
mewet the dim::r and moach:ly
requirements an lm R

s221 Estublish the nze of the soiid dye
particies delivered to the test secnon of the
wind tunnei by using the operating

ars of the parucie geNETBton systamn.

armt veniy them dunng the tests by
Microscopic examinauon of sampies of the
psrucies cotiected on & membrane filter. The
sarucie size. as established by the operating
parameters of the.generauon sysism, shail be
within the tolerance specsfisd in.Table 2 of
this method. The of the particie siza
venfication techniqus shall be at laast 0.3
»om. and panucie size determined by the
venfication technque shail nat differ by more
thea 10 percent from that established by the
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“eraung parameters of the particie
~Cneraton svstem.

2232 Cerufv the monodispernity of the
sartucies ior escn test either Oy MICIOICODIC

~pection of cotiecied parucies on fiiters or
TV owner suitaole monitoring tecnanigues sucn
13 an ootica! parucie counter followea bv a
“uiucnannes putse neignt anaivzer. if the
Iroportion of muinpiets ana sateliites in an
-erosol exceeas 0 percent by mass. Lhe
Jafucle generation system 1s unscceptaoic
‘ar the purpose of this test. Multipiets are
certcies inat are sggiomerated. ana sateslites
are parucies that are smailer than the
1pecified s1ze ranve.

523 Schemsauc Drawngs. Schemauc
drawings of the wind tunnei and biower
system sna other information showng
compiele vrocedurail detaiis of the test
atmospnere generstion. venficauon. and

(Es+ Ea+Ea)?

ielhiverv tecanigues snail be furnipnea wutn
Z3lidration asta (0 the reviewing RENCV.
S.26 Flow Measurements. Megpasure ine
‘veione air (low rates with 8 arv s meter
ind a stopwaicn, or & calibrateq gnice
*vetem capaoie of messunng ilow retes to
~uhin 2 percent,
5.2.5 Performance Speciiication
Proceaure. Estabtish test particie generator
operstion sna ventv partucie size
microscopicauy. i monoaispentyis to be
vonfied by measurements at the eminnuing
snd the ena of the run rather than 0y an
integrated samote, thess measuresnents may
be made at this tme.
5.25.1 Thecycione cut size. off Dw. of &
cycione 1s defined here as the parficie sizs
having s 50 percent prodability of
penetrastion. Determune the cycianie (low rate
st which Die is 10 um. A susgested proceaurs
is to vary the cycione ilow rate whiie keeping

“%

3

{ [ (E'+Et+ET
- & 1§

4

[ @ exceeas 0.10. repeat the repnicated runs.

5.23.4 Measure the oversii efficiency of
the cyciane snd nozzie. E,. at the particie
112C8 ana norrunai ges veiocities in Table 2 of
thia method using the foilowing procedurs.

5.235.5 Set the sir veiocity snd parucie
si1za from one of the conditions 1n Table 2 of
this metnhod. Establish (sokinetic sampiing
conditions and the correct flow rate 1in the
cyciene (obtained by procedures in this
section) such that the Dwe is 10 um. Sampie
long enoush to obtala =5 percent precision
on totai coilected mass as detersunsed by the
precision and the sensitivity of messunng
technique. Determmne separsteiy the nozzie
catch (m.), cycione catch {m,). cycione exat
tube (M.]. and collecuon filter catchs (m,) for
~ech parucie size and nominei gas veiocity in
Tuble 2 of this metnod. Calcuiate oversil
efficiency (E,) as follows:

(Meem.)
& I ——— e 100
(Mg + @ + Mo+ M)

$.23.8 Do three replicates for each
combinsuon of ges veiocity and parucic size
1ns Tabie 2 of this mewnrod. Uss the squation
below 10 caiculate the average ovarsil
eifliciency |Eqipeesi [OF €ach combinsuon

7 e
4

Q=

where:
nw=Slope of the caiibration line.
) = y-intercept of-the canbration iine.
Q.=Cyclone tlow rate for & cut s1ze of 10
wa. Cfeec

‘ollownng the procedures aescribeft in this
secuon for determunung eificiency.

Evtw 3 {E1 + Ea + Ea)/3
‘Whers Ei. Es. and Ex are repiicate
measurements of E,.

8257 Use the formuia in Scct
10 caicuiste @ for the repiicate
measurements. If o exceeds 0.10
parucie sizes and nonunai gas vei
not within the limits specified in Tlable 2 of
this method. repeat the repiicats rins.

328 Critenas for Acceptance. Hor each of
the three gas sream velocities. pigt the Eqiew,
ae & function of particie size on Fi
this methad. Draw smooth curves ugn ail
parncie sizes. ..y shall be wunih the
banded repoa for sil sizes. and th | Sy
shail be 50:20.3 percent at 10 um.

5.3 Cyclone Calibrauon
purpose of this procecurw 18 10 devietop the
reiaucasmp berween ilow rets. gap viscomty.
gas density, and Dae.

S.3.1 Calcuiats Cycione Flow Rate.
Oetermine flow rates and Dhe's for|thres
different parucie sizes between s and 13
sm. one of which shall be 10 um. Ajl sizes
must be determmed within 0.8 For each
0138. use a different temperature within 60 °C
(108 °F) of the temperature at which the
cycione is (0 be used and conduct plicate
runs. A susgested procedure 1s 10 eep the
psrucie size consiant snd vary thel flow rate.

e T, pfm-en
l (3000N K.} - b ] [—'—
M, P,

dw=Diameter of noxzie. cm.

T.=8tack gus temperature. R.

P, = Absolute stack pr in. He.

M, = Molecutar weight of the ata¢n sas. i1b/

tb-moie.

1 constant parucie izt of 10 um. Messure the

PM coueciea in tae cycione (m.). the exit (uoce
M. and ine fiiter imq). Calculats cycione

=tficiency (E,} [or eacn tlow raie as foliows:

M,

E . x 100

{Me+my +my)

5232. Do three replicates and calculate
‘he average cycions eificiency (Evee) 89

“ollows:

Evtorn = {Ei + Eo +Ea)/3

Where £.. E., and Ea are replicats
measurements of E,.

5233 Calcuiate the standard deviation
'@} for the repuicats messurements of E, as
fallows:

+ ',

5.3.1.1. Onlon-iog graph paper. piot the
Reynoids numoer (Re) on the sbecissa. and
the square root of the Stokes §0 number
[{Slkei/™] o tne orcunats for each
temperature. Use the {ollowng equations to
compute both vaiuess

R._.4DQ-
dae ¥ Pae

4 Qo (D]
L L g Ty

}Vn

(Sthea} ¢ = [

where:
Qe = Cycione ilow rats. cm¥/sec.
o =Gaes aensity. g/cmd
Qe = Diameter of cycione inlet. cm.
shae = Viscosity of gas through the cycione.

micropowse.
Dhe = Acrodynamic diameter of & parucie
having a 50 percent probability of
penetration. cm.
$3.1.2 Use s iinsar regression analysis (0
determine the siope (m) and the Y-intercept
(b} Use the foilowing 10 determimne
Q. the cycione flow rate required for s cut
sze of 10 pm.

dia=s. ‘:".-‘ »

Ky =4.077 % 10°% B

5313 Refer to the Method 201A
operators manusi. sntitied Applicotion Cuide
r Source PM.e Mecsurement with Consiant
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L“mpune Aate. for girections 1n tNe use of
-:3 equation tor Q 1n tne sLIUD CAICUIALI0NS.
54 Cascace impsctor. The puspose ol
.ubrating a cascsce IMPacor 18 to
_etermune tne empiricat constant {STKal.
vAich 18 sgeciiic tO the impacior ana which
-srmits the accurate getermination of the cut
-ze 0f the impactor siages at field conaiuons.
' 18 not necessarv 1o canbrate esch
~dridual imoactor. Once an imoactor has
‘'eeq calbrated. the caubraton aata can ve
,ppited to other imoaciars of dsnucal dasren.

541 Wind Tunoer Same as m Seciion
s 21 of this mewvoa. -

.42 Parucis Genscraaoa Sysiam. Seims as

n Section 5.2.2 of this metnod.

5.4.3 tHaraware Configurauon for
Calibeaticns. An impacuon stege constraim
1n serosol 1o form circuiar or rectansuiar jets.
which are directed toward a suitable
substrate wnere the larger serosol parucies
ice coilected. For catibraiion purposes. three
stages of the cascade \/mpactor shail be
Jiscussea and designated calibration stages
1. 2. ana 3. The {icst canbration siage consists
+f the cotlection sudstrate of an impscuon
,iage and ail upsiream surfaces up (0 and

acluding tne nozzie. This mev nciuds other
receoINg Mpactor stages, [he second and
“<1rd catipration stases conmst of each
-especuve cotiection suostrate snd ail
\patream surtaces up to but exciuding the
~oilection suostrate of the preceding
cahibration stage. This may wncluds
\ntervening tMpaclor stages which are not
designated as calibration stages. The cut si1z0.
of Dee. of the adjacent calibration stages shaill
differ by a factor of not iess than 1.3 and not
nore than 2.0. For exampie. if the first
-aisbration stage has 8 D of 12 um. then the
Use of the downstresm stage shail be between
8 and 8 um.

5.4.3.1 [t is sxpected. but not necessary.
that the compiete hardware sssembiy wiil he
used 111 eacn of the sampung runa of the
calibration and performance determinations.
Onlv the first canbration stege must be testcd
.naer tsoninetic 12 cona The
.econd sna third CanOration stanes must be

Jlibratea with the cotiection sugsurate of the
~receging canbraton stane 1 placs. so that
cus flow patterns exisung in field operation
wiil be simuiated.

$.4.3.2 Each of the PMe slages shouid be
caubrated wath the type of collecuoca
substrate. visaid matenai (such as grease) or
gluss fiber. used 1n PMie messurements. Note
that most matenais used &8 substratas at
clevated temperstures are not viscid at
normai luboeatory conditions. The subsurate
mnstensal used for caiibrauons shouid
minimize psrucie bounce. yet be viscous
cnousn to withsiand erosion o¢ deflormation
by the inpsctor 1ets and not interfere with
{he procedurs {or measunng ihe coilected

5.4.4 Culibration Procedure. Establish test
particie generator? cperation sna venfy
saructe size microscopcaily. if
monoaispersity is to be venfied by
neasurements st the bepaning and the end
of the run cather than by &n ntegrated
«ampie. thess oessurements shall be made ut
‘his time. Measure n triplicate the PM
-oilectea by the canbrsuon stage M} and the
M on su surtaces aownstream of the

respeclive caubration stase 1m } tar 81 ui the
“ow raies and parucie nze comotnauuns
snown in Table 2 of this mcwod. Techniques
of mass measursment may inciude the use of
a dye ana speciropnolometer. Particies on (ne
.pstream mias of a 1et piste snatl be inciuaed
~1th the sugsirate aownsureanm. exceot
qriomerates ot paructes. whnich shail be
\neiuded with the preceaing or vosTesm
sugsirats. Use tbe foilownns formwa o
-aicuiats e couection eificisncy {E} for eacn
3441 Use the [orovaia in Section 2233
of this mewmod 10 caicuiate ths siznasrd
devisuom (o} {or tha repucals mesouremests.
If o excosds O.10. fEpent the Teplicats uns.
s642 Use the iollowing formwa 10
calculate the average
| Eug) {OF sach set of repucas SOSASUrCIent.

By = {(Es +Ea +Eal/3

where Ei. Ea, and Ea sre replicate
measurements of E.

$.4.43 Use the following formuis to
calculate Stk for eacn E.qn

0*Q
3 uAd

Stk =

where:

D = Aerodynamic diameter of the test
parucie. cm {g/cm A 4.

Q=Gas {low rate throusn the culibration
stage at iniet condinons. cm?/sec.

» =Gas viscosity, miCropoiss.

A wmTotsl cross-sectionail ares of the jets of
the calibration stage. cm?.

d,=Dlamster of ons jet of the calibration
stage, cm.

5.6.4.4 Datarmne Sikss for each
calibration stage by piothng E.e versus Sik
on log-log paper. Stkes is the Stk number at 50
percant efficiency. Note that parucie bounce
can cause efficiency 1o decrease at high
veluss of Stk. Thus. S0 percent sfficiency can
oceur 8t muitiple values of Stk. The
calibration data shouid cleacly indicate the
vaiug of Stk {0f mimumum parucie bounces.
impactor efficiency versus Stk with miumat
parucie bounce 18 charactenzed 0y @
monotonicaily incressing function with
?&am or increasing siope with increusung

3448 The Stk of the first calibration
stage can potentusily decreass with
Jdecreasing nozxie size. Therefore.
calibrations shouid be periormed with
enough nozxie sizes (o provide & measured
veiue within 23 percent of sny nozzis size
used in PM. messurements.

s.48 Criteria For Acceptance. Plot E, {oe
(he first calibration stage versus ne square
roat of the rauo of Sik to Stkse on Figure ¥ of
this method. Draw a smooth curve throush all
of the points. The curve shail be wrihin the
banded regton.

8. Calcuiations

8.1 Nomenciature
By = Molsture fraction of stack. by volume.
dimanawunisss.
C. = Viscosuy constant. 31.12 micropoiss
for *K [31.03 micropoise for ‘R).
Ce = Viscosity constant. 0.372 micropoise/
*K {0.207 microposse/ ‘R).

€, = Viscositv constant. 1.08X107°
nicropoiser K'(3.24%x10°° mICIopoIse’
‘RA.

2. = Viscusity constant. 53.147 mleﬂwﬂ“l
fracuon O,

C, == Viscositv constant. 74.143 micropoise/
fraction H:0.

Dwe = Jiameter of paruciss havum 8 50
percent prooaoility of penswration. i

1, 5iack gus iracuca Oe. by voluma. a5y

bass.

K, m0.3858 *K/mm Hg (17.84 *R/la. Figl-

M, = Wet moiecuiar weught of suned gas

through the PMus cycione. g/g-mole (ab/
1b-motel.

Mq=Dry moiecular weght of stack gas. ¢/

g-mote (1b/1b-motelk

A, = Barometne pressure ot sampling site.

mm g (In. Hg).
P, = Absoiute stack pressure. mam Hg (in
Ha)-

Q, = Total cycione flow rate at wet cyclune

conditions. m*/min ({t* mink

Quteens = Totail cycions (low cate at standard

conaitions. dscm/mia (dsci/min)

T = Averase sosoiute temperarrs of dry

mater. 'K {"RL

T, = Aversge aosolute stack gas

icmperature. 'K "RL

V ot = Volums of watee vapor in ges

sampie (standard conditionsh. scm tscil.
8= Tolal sampling ume. min.

Jheae = Visconuty of mixed cycione gas.

micropoise.

Jhes = Viscomty of standard sie. 3501

62 Anaiyns of Cascade impactor Data.
Use the canuiscturer o
procedures (o analyzs dats from cascads
impeactlors.

63 Anaiysis of Cycloos Dats. Use the
{ollowwng procedures (o analyss data from &
singie stare cycions.

631 PMie Weight Detormine the PM
catch in the PMie ranse {rom the sum of the
weights obtsined {rom Contsiner Numbers 1
and 3 less the acatone blank.

832 Tolai PM Weiaht (opucasai).
Jetermins the PM catch {or groase than PMie
from e wemnt obtained from Coatainer
Number 2 less the acstone blank. and add it

(raction of the total pmu:uhhu-‘nw
dividing the PMee parviculate waght by the

total parucuiate weght.
3.4 Cul Siss. Calculate the

stack gos visconty a8 follows
e =Cs +CaTa +CT S+ Gl =GB,
8361 The PMis low rate. ot sctuai
cyciona conditions. i8 caiculated an follows:

T,
Ke P

Q- T |

[ @ =

2342 Calcuiate the molecular eveight on
s wet hasis of the suack 88

M, Mo(1-B=d + 18.0(Bw)

6343 Calculate the aciual Dee of the
cycione for the siven i as follows:
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A nere o, =0 027734 for metnic units {0.15825
“:r Enenisn unitsy,

3.3.3 Acceptabie Resuits. The resuits are
icceotante 1if iwo conaitions are met. The
7IE3t 18 tha1 9.0 um < Dhe < 11.0 um. The
1econd is that no ssmphling points are outside
A0um 4010 Al or that 80 percent < | < 120
percent and no more than ons samohng point
'8 OULSIdE ADu.y 300 ADeae U Due is iess than
9.0 pm. rerect the resuits and repeat the test.

Ose = it [

| = |
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1. Same as Sibliogreony 1n Miethoa 5.

Z McCain. .0, |.W. Ragianal ana A.O.
Williamsoa. Recommenaed Me hoaoioey for
the Deterounauon of Parucie Si
Distnbutons 1n Ducteq Source. finai Report.

for the Califormia Air Resources
Board by Southern Researcn insutute. May
1988.

3. Farthing, W.E. S.S. Dawes.|A.D.
Williamson. {.D. McCain. R.S. Marun. and

T, a e 1 reet

|- W. Ragiand. Deveiopment of Sampiing
Methoas {or Source M Emissions. Southem
Researcn insutute for the Environmentai
Protecuon Agency. April 1988. NT1S PB 89
190373, EPA /600/3-88-088.

1. Appiication Guide for Source PAM.e
Measurement with Canssams Sampiing Rate.
EPA/600/3-88-087.
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Y
t
tozTiz one Qutside Straighe inlet Tatal leagen
Jiramece:r Angle, * tapec. o lengenh, & L
(incnes) (degrees) (degzcees) (Lnches) (incres)
0.136 4 15 €0.05 2.653:0.05
0.150 4 15 <0.05 2.553:0.05
0.164 S 15 <0.48S 1.976£0.05
0.180 6 15 <0.0S 1.572:0.03
0.197 6 15 <0.05 1.49120.05
0.215 6 1S <0.0S 1.4S5 *0.05
Q.223 6 15 <0.0S 1.49 £9.05
0.264 S 15 <€9.05 1.45 *£0.0S
1.302 4 1S <0.05% 1.48 £42.403
.342 4 18 <0.Q5 1.45 £0.05
).2122 ] 15 <0.05 1.45 =2.05

Figure 2. MNozzle design specifications.
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Crclzne =terior Dimemsians
Cin ,
I '
Py ICTh !
- E S
A E
0.10 in. 7T —
Oo ?
H
z
8 HTD
o, l
Ocuo
Oimensions (20.02 cm, =0.01 in.)
Oin 0 Oe B H h P4 S |Heus | Ocup | Og Oq
cm 127 | 447 | 150 | 1.88 | 635 | 224 | 471 || 1.57 225 | 445 | 1.02 | 124
inches 050 | 1.768 | 053 | 0.74.{ 274 [ 0388 | 1.85 || 052 | 0g9 1.75- | 0.40 | 043
Figure 3. Cyclone design specificat

NG CODE §340-40-C

78




/ Rutes and Reguiations

11278 Federat Rewister / Vol. 55. No. 73 / Tuesaav. Aoru (7. 1990
Jirometnic oressure. Ne 4 =CO =

R I Fraction moisture content.
Stack static pressyre. Bee=

7, 140= Molecuiar weignt of stacx gas. urv basis:

\veragc st4cx temoerstusre. M m0.44 1%CCh} +3.32 (N0} -0 28

T =

p'

Po=Pw, r [ J— 1 B Ha

13.8

Viscositv of Stack gas:
e 152.418 +0.2552 1, +3.2338 % 10°°
4 4+0.53147 (%M | =73.143 Bo =
mJucropoiss
Cvcione flow rate:

et - [ %Ny =COl = .5¢1b moie
Q:’::;T:fem:u:a“ °F \Molecuiar weignt of stacx 2as. wet Dasis:

ao dil. . = R _ Y

(148 anaivess: ‘4.=Mq“-8...lv‘8(&.)— -1)
~Ch = b maie
YOy Absotute stacx pressure:
{t,+4601
Qu=0.002837 =, { — e Tmin
Mvpl

Figure 4. Exampie warxsheet 1. cycione Orifree pressure head (Al l) necaed for

flow rate ana AH. cycions flow rate:
Q. (1-B..) P, te My 1.083 Ale
AH = 1 =
t, #4680 Pre
Culeuiate Ali {or three wmperatures: Slack viscosity. ..
MEroY -
. Absoiute stack pre
- F : ! P.inHg w
AN 0 Average stack tempersturc,
~*Q tF =

Mater tempernture, ¢, °F =
Mathod 201A pitot cacfiicient.

C, =
3088 Q,
Vo = = ftfsec
o I
‘laxmum unag minimum velocilies:
02803 Q, ** 1,
Vesn = Va 0215‘-{0”2— 1'& -
vat?
0.2803 Q,* 1, ]
Voan = Vg 0.4457 + [m-— J'. £
'-Ll
4

Figure . Exampre workrhest 2, nozzie
seiecuon.

Maximum and minimum velocity head
vaiues:

P'LL‘V'-"

{ty + sanrcn’

APam = 1.3088 % 10-*

o HLQ

Cycione ilow rate. {t}/min.

Qo -
Maethad 2 oitot cocificient,

Moleculur weight of stack gas. wet basis.
Mo 228 o

Nozzic diumcter. De. i, =
Nozxie veiocity:

———— [t/ 9€C

—_ [t/eec

in. H.:0
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APmey < 13888 x 10°°

Velocitv trnverse gara:

4p(Method 201A) = SptMethod 2)

Total run ime. m -
Numoer ot iraverse points =

————

Y- T (Total run tumey
‘vom { Ly
30 ge {(Numoer of posnts)
t
lg=
(apa) &
where:

»=dwesl lime al traverse pomnt . minutes.

(G + <ol C,*

where:

Py Mo (V! 4.0

e + B

i]z
C

t=dweil time a1 first traverse point,
minutes.

4p's mthe velocity head at the {irst tfaverse
point (from a previous raversel. (g Hi0.

3P o = Lhe square of the average sqiare
foot of the Ap's (from a previous vpiocity
traversel. in. {1,0.

Al subsequent traverse pounts. measure the
velocity Ap and-caiculate the dweil time
by using the following equavon:

(Ap ). nm23.° * * 10104 aumber ¢{ sampiing pointa

Apy = measured veiocity head at poink n. in,
Hao.

Apy mdwell time at first iraverss point.
minutes.
Figure . Exampie worksheet 3. dweil time.

' Part ] | |
Pawn No -
2o ' ‘ 30 t | a8 | ' ! s | '
' | | | | I
2t ‘ ;
1 .
4 .
5 X
8, i
]
Plant _____ [ WenIr o1 PM.. (o] | TABLE 1.—PERFORMANCE  SPECIFICA.
e — Comamer M0 reat | Twe | whoe | TIONS FOR SOURCE PMhe CYcLONES
umno. _______
Filterno. _______ | ware | wegre | h’ ANO NOZZLE COMBINATIONS
i
In,;::::-“" of fiquid iost dunng , l | l ! |
3 .
Acetone viank volume. mi | ,
Acetone wasn volume. mi (4) ' Tows ' ' - —_ | 1. Colecaon | Porcent___ Sush thae
B | Less aceswone l [_ erhciency. ‘ cll-u-.
Acetone blank conc.. mg/mg (Equation 5~4. I ek, -“ —
Methods) ________ I i pemtas oy
Acetone waan blank. me (Equation $-§. Weigne oe N“L ‘ Semang2g
Methna sy I . m: a
| Fleure 7. Methad 201A anaiysis sheet. z&n’. protpn e | -;.
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TABLE 2.—~ARTICLE SIZES ANO NOMINAL
GAS VELOCITIES FOR EFFICIENCY

Caricie size T3IQUt GAS VerOCTLIES M/ 3eC)

il 7e10 : 'S=15 I5=2%

* Mgss meaian aerodvnamic diameter.
SMLING CODE $340-60-40
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re————— e e
’ [ |
2 [ | I ! I l —i
) |
|
- —
3 b— —
30 p— —
g p— —
1T<v< T m/s
m —
$<v< 17 m/s
3 -
Ty
v<9 m/s
10 —
S po— —
I I [ | [
1 2 4 § 8 10 .. ] 4«
AERQD YNAMIC DIAMETER wm) e
Figure 8. Efffeiency envelope for che Py o dyclona.
I I l T
99 —
3
"‘_"
2 Vi —
o
- & —_
—
E &0 je —
g wai— -—
w 17¢v < m/s
- -
<Y< 1?7 m/s
x -
v<Im/s
10 =
S o
! ! 1 ! !
et 2z a.s. &8 o8 2 4
V STK /5TKeq
- etta
Flgure 3. Efficiency envelope for flrse calidbrackon scage.
|FR Dor.so-mmno-ao-cmmm
SALME COOE sses-s0-0
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KEY TO AVIATION -WEATHER OBSERVA = =7

NOAA/PA 73029
|oLocanon | L sy l | | \
| IDENTIFIER | EveL | TEMPERATURE | i ‘
TYZE AND | SKY AND CEILING | GESTRUCTION S eessunt ooy | YNO ALTIMETER | REMARKS AND CODED DATA
REPORT® TO visioN ) ' “ k
| MEC SA 8758 | 13 SCT M28 OVC IRX I 132 /58786 /1887 7993/ ATALVEIOV4S
SKY AND COUNG VISIBILITY RUNWAY VISUAL RANGE (RVR)
Sky cover contrsctions sre -in ascencIng Reoortea 0 St3TULe Miles and fractions. RVR
orger.

Figures or are

“egnts 10 hunareos of 'm IDO'. station.
< cover contractions are:
1 Clear: Less than 0.1 sky cover.

-<T Scatterea: 9.1 to 0.5 shy cover.

BXN GBronen: 2.5 to 0.9 sky cover.

OVC Overcast: More than 6.9 sky cover

— Thin (When prefixed to SCT. 8KN.
ave)

—X Purtial obscuration: £.9 or less of
sky hidgen Dy opreciprtation or ob-
structon to vision (beses at surface.)

X Obuuunon 1.8 sky hidden by pre-
to  vision

or obstr

(basu at surtace).

Letter preceding heignt of layer (dentifres
ceiing layer and how
heignt was obtaned. Thus:

E Estimated
heignt

M  Measursd
W indehnite

(¥ =Varaoie
WEATHER AND OBSYIUC'I"ION YO VISION SYMBOLS

Iy LIy

I izecrveren Shem

20 Srewne sus! ' cu ing S- Inow grny

N Slemwne sene " re senecs S8 seew seners

15 Siewine snem  PW 1L8 BINET IREWR T SW  YAsw sRGWe

o Ouwmt * Semece . Inunsersisrm.

r sos Crepre T - Severe inwnsersierm
CF  Graune tog e Ha-n 2L Freuning grissre

- mare "W Ran srowers I treening ren
Prectoination intensities sre inaicated thus: — Lignt:
(no si1gN) Moderate: — rieavy

WIND

Direction in tens of degrees from true north. speed
in knots 2998 inawce caim. G indicates gusty.
Peak speed Ot gusts follows G or Q when gusts or
sauail are reported. The contraction WSHFT foliowed
by GMT time group in remarss INGICates winashift
and 1t uime of occurrence. (Knots x 1.15=statute
mishr)

EXAMPLES: 3627 =368 Degrees. 27 unots:
1627G40 =368 Oegrees. 27
KNOtS. pEsk SDeed 1N gusts
48 knots.

ALTIMETER SETTING

's reported trom some stalions. Extreme values agunng
10 runutes DriOr 10 ODSErvation are given 'n nundreos of teet
RAunway dentitication prececes RVR repar

PLOT REPORTS (PIREPS)

When svasiabie. PIREPS. in tizeg-tormats are apoended to
westher ocoservations. The PIREP 13 gesgnates by UA

OECODED REPORT

Kansas City: Record observation tsken at 07358 GMT 1528 feer
scattered ciouds. measured ceiling 2500 teet overcast. vision
ity | rale. hgnt rain, smoke. aqevet pressure 1013.2 mal.
bars, temopersture 58°F. dewpoint 56°F. wind 180" 7 knots.
atimeter setting 29.93 1nches. Runway @4 left. visual range
2000 teet varisnie to 4060 feet.

‘TYPE OF REPORT
SA——s scheduled record observauon

SP—an unscheduied specisl obsarvation indicating 3 signifi.
Cant Change in one Or Mare elements

RS—a scheduled recorgd observation that siso qusithes as a
special observation.

= cal value.

The first hgure of the (1]

indicates a varadie ceiling. siways omitted trom the recort.

or

24 hour<ciock-time-group «n GMT.

All three types of observations (SA. SP. RS) are toliowed by »

U.S. DEPARTMENT OF COMMERCE — NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION — NATIONAL WEATHER SERVICE

KEY TO AVIATION WEATHER FORECASTS

TERMINAL FORECASTS
ceting. cioud clond ., and obstr

visiIon Bang surtace wind. They sre ssuwed 3 nm-ld.y and sre valm for 24
hours. The last six hours of each forecast sre covered ey u

for

siIrports  on nnocnd

SIGMET or AIRMET messages Drosdcast by FAA on NAVMD voice chan-
neis warn pilots of MET concerns

indicating whether VFR, MVFR. IFR or LIFR (L n LIFR
and M in MYFR indicate “low’ and “merginal’’). Termmait lonem will be wntten
in the totiowing form:
CEILING: (dentified by the letter “'C™
CLOUD HEIGHTS: In of feet ab
und)

the

CLOUD LAYERS: Statad in sscending order of height

YISIBILITY: in statute miles but omitted if over 6 miles

WEATHER AND OBSTRUCTION YO VISION: Standard
ond to are

SURFACE WIND: (n tena of deg
less then 1

EXAMPLE OF TERMINAL FORECAST

2219180: OCA Foneut 22nd day of scured, visibllity !4 mile in moderate
.wnth——vaiid time 10Z-18 snow showers

18 SCT C18 BKN SSMIM OCNLCSX 12Z CS$ BXN 3312G22: At 122 becoming
1/28W: Scatiered ciouds st L0000 feet. ceauing SEPP feet Droken. surtace wind
caing 1880 feet broken. visibility 5 mues. 330 degrees 12 knots Gusts to 22.
light snow showers. surface wind 340 de- P4Z MVFR CIG: Last 6 hours of FT after
grees !5 knots Gusts to 25 knots. occs- 0842 marginsl VFR due to ceiting.
sional ceiling 8 hundred feet sky ob-

when

AREA FORECASTS are 18-hour aviation forecasts pius s 12-hour categornical
outiooh prepared 2 times/cay giving neral gescmptions of cloud cover.
waeather and trontal conditions for an area the size Of several states. Herghts

severs ang extrems cmmons o' importance to il .lrer'n. (l.e. 1c1Ng,
tur ana ™ms). SIGMETS are
for storms Dy mo Severe Storms Forecast Canter at Kansas
City for the conterrinous U.S. AIRMETS v less
which may be hazsrdous to sOme sircraft or to r 4
pilots.
WINDS AND TEMPERATURES ALOFT (FD) FORECASTS are 12-hour fore-
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